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Abstract 

 

Supply chains are faced with the daunting tasks of keeping their operational costs to a 

minimum low while providing the best customer services. To achieve this objective 

organizations as part of the supply chains adopt different technologies. Adopting 

technologies is an expensive venture, especially its maintenance. A major chunk of IT 

investments goes into maintenance of current IT. Cloud computing technology emerges 

as a saviour to organizations of all sizes in any supply chain as it allows organizations to 

use required IT without actually owning it. The purpose of this project is to determine 

the factors affecting adoption of cloud computing technology by organizations of the 

Saudi petrochemical supply chains. However, there is no technology adoption model 

that may be applied to organizations as part of supply chains within the context of Saudi 

Arabia. Hence, a new technology adoption model “Technology-Supply Chain-

Environment” (TSE) is developed that not only takes the technological, supply chain, 

and environmental variables into consideration but also considers the moderating 

impact of cultural and other variables on the adoption of cloud computing technology. 

A sequential explanatory mixed methodology was employed to achieve the objective of 

this study. In quantitative phase, data were collected through a self-administered online 

questionnaire based survey that generated 303 valid responses from mid-to-senior 

level decision-making supply chain practitioners from a range of organisations 

belonging to Saudi petrochemical supply chain. The derived research questions were 

tested using various data analysis techniques including principal component analysis 

and structural equation modelling. During the qualitative phase, 48 semi-structured 

interviews were conducted to have deeper understanding of the results from the earlier 

phase. Further to the semi-structured interviews, a focus group discussion session with 

nine experts from industry and academics was also conducted to understand the impact 

of cultural variables on the adoption of cloud technology in the same context. 

The relationships of independent and dependent variables were simultaneously tested 

on both behavioural intention and direct adoption. The results indicated that some 

variables were strongly related to intention to adopt while some others were strongly 

related to direct adoption. Security concerns, facilitating conditions, trading partner 

power, and complexity significantly and positively affected intentions to adopt cloud 

technology. Relative advantage, compatibility, and behavioural intentions significantly 

and positively affected adoption of cloud technology. Top management support and 
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trading partner readiness were not found significant predictors of either behavioural 

intention or direct adoption of cloud technology. Trading partner power was the most 

significant factor for the intention to adopt and also to direct adoption of cloud 

technology. The proposed model explained 67% of the variance in the intentions and 

57% in the direct adoption of cloud technology. 

This research focused only one industry, Saudi petrochemical industry. Further 

research would be required to apply similar models on different industries. The findings 

reveal the important role of cloud computing service providers to enable end-users to 

better evaluate the use of cloud computing. It also reveals that top management support 

is no longer a driver as organisations are starting to adopt cloud computing services on 

the basis of flexible and more agile IT resources in order to support business growth 

and hence the whole supply chain. 

The TSE model is the first of its kind in which supply chain variables are integrated and 

it is hoped that this model will open up the way for future research in constructing new 

models for technology adoption within supply chains.   
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Chapter 1 INTRODUCTION 
 

1.0 Introduction  

A supply chain (SC) is a dynamic process which encompasses continuous flow of 

information, materials, and funds through many functional areas inside the organization 

and also amongst the member organizations of the chain (Jain, Wadhwa, & Deshmukh, 

2009). Supply chain management (SCM), on the other hand, is the integration of critical 

business functions amongst a network of interdependent suppliers, producers, 

distribution-centres, and retailers in order to better manage the movement of goods, 

services, and information from initial suppliers to last customers. The objective is to 

minimize overall SC costs while maintaining the required service levels (Simchi-Levi, et al., 

2000). To achieve this arduous objective, organizations of a SC adopt and integrate 

information technologies (IT) into their operations. 

 

One of the paradigm changes in businesses at the end of the last century was the era of the 

inter-networked environment in which competition was seen among the SCs rather than 

among individual businesses (Lambert, Cooper, & Pagh, 1998). To succeed in the 21st 

century global marketplace, the SCs should be operated and managed at maximum 

efficiency. Global competition is also driving SCs to decrease costs, increase profitability, 

and improve efficiency (Misra & Mondal, 2011). This compelled SCs to adopt such 

technologies that help in reducing costs, sustaining competitive advantage, and improving 

the profits (Owunwanne & Goel, 2010). ITs are often viewed as enablers for SC integration 

(Silvestro & Lustrato, 2014); information visibility (Barratt & Oke); agility (Whitten, Green, 

& Zelbst, 2012); building partner relationship, collaboration, and improving SC 

performance (Stump & Sriram, 1997; Subramani, 2003).  

 

IT, especially inter-organizational systems (IOS), have changed the way SCs operate and 

have put pressure for greater and faster responsiveness to the needs of customers and 

suppliers. The Internet allows easy and fast access for interaction between chain partners 

and has changed the entire structure of SCs. Managing SC emphasizes the importance of 

the flow and management of information. As information is residing everywhere in the SC, 

efforts have been made to use and adopt different technologies into the SCs to better 

manage and control  them; ranging from electronic data interchange (EDI) (Bayraktar, at 

el., 2009), Internet (Hefu, et al., 2010), Social network (Galaskiewicz, 2011), advanced 

planning and scheduling/enterprise resource planning (APS/ERP) systems (Swafford, 

Ghosh, & Murthy, 2008), radio frequency identification (RFID) (Owunwanne & Goel, 2010), 

wireless (Kärkkäinen & Holmström, 2002)and mobile global positioning systems (GPS) 
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(He, et al., 2009) and more recently the cloud computing technology (CCT) ( Yinglei & Lei, 

2011; Truong 2014).  

 

International Data Corporation (IDC) surveys on CCT research revealed that global 

revenues from public IT cloud services surpassed $21.5 billion in 2010, were approaching 

$72.9 billion in 2015, and will jump to $127 billion by 2018 at a very healthy compound 

annual growth rate, about six times the growth rate of the overall IT market (Leopold, 

2014). According to Forrester’s Global Public CCT market size analysis, $78.43 billion in 

Software-as-a-Service (SaaS) revenue in 2015 would increase to $132.57 by 2020. IDC also 

states that investments in new technologies such as CCT are increasing at a rate of 

approximately 18% per year (Toka et al., 2013), while it is estimated to reach at least 80% 

of IT expenditure by 2020 (Gens, 2011). By the end of 2016 over 80% of enterprises 

globally will be using Infrastructure-as-a-Service (IaaS) while SaaS will take up 59% of 

total cloud workload by 2018 (Columbus, 2015). It is because of such statistics that this 

new technological paradigm is being considered in various business domains. 

 

1.1 Background and Need for this Study 

SCs are challenged with the daunting task of reducing operational costs, sustaining 

competitive advantage, building partner relationships, improving performance, sharing 

information, sharing technology, and having coordination, cooperation, and collaboration 

among partner organizations. The purpose of SCM as described by (Kaufman, 1997) is to 

be able to “remove communication barriers and eliminate redundancies through 

coordinating, monitoring and controlling processes” (p. 14). SC integration improves the 

links within the chain, leading to improved decision making, creating SC visibility, and 

identifying bottlenecks. The root of integration can be characterized by cooperation, 

collaboration, information sharing, trust, and a major shift away from silo management, to 

integrated management of chains of processes (Akkermans, Bogerd, & Vos, 1999). To 

overcome the SC problems, organizations of SCs adopt different technologies and this is 

often an expensive venture. It is not only the cost of adoption but rather it’s the 

maintenance costs that run around 60% of total IT investment worldwide (Gartner, 2011). 

Maintenance keeps the IT infrastructure up and running for organizations. Wouldn’t it be 

great if SC organizations do not have to own these expensive IT and there is no 

maintenance, upgrading, updating, licensing, skilled manpower, any costs? Few years ago 

such question would have been a laughing stock, but not anymore; CCT provides this 

facility. CCT is a tool that can integrate all partners in the SC by allowing them to adopt the 

necessary technologies through CCT platform. Despite numerous benefits that CCT 

promises; its adoption in the West is picking up pace at a slower rate while in the Arab 

countries its adoption is not studied much. 
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The scarcity of research on technology adoption in general, and CCT adoption in particular, 

within the context of Saudi Arabian businesses, questions what factors affect adoption of 

this new technology. No study is found in the literature that specifically deals with the 

question of factors affecting adoption of CCT by organizations in Saudi petrochemical 

supply chain (SPSC). Although Kingdom Saudi Arabia (KSA) is a developing county, it has 

many unique characteristics that could allow SPSC organizations to match the progress 

made by other countries who adopted CCT.  

 

Compared to its size, KSA has a small population, which is opening up to Western culture; 

the country has one of the highest oil reserves in the world. The government has financial 

and human resources and organizations are technology savvy. Thus the country has the 

potential to compete with the most successful countries in the region. However, with 

regard to adoption of CCT, it is unclear whether the country has what it takes to make 

Saudi organizations successful in terms of implementing CCT. The focus of this study is 

limited to the petrochemical industry as it is the largest industry of the country after oil 

and many other industries are directly or indirectly affected by the progress of this 

industry.  

 

The Saudi economy is mainly oil and gas dependent. Of the two products, oil contributes 

more to the national income, which has led the Saudi government to focus heavily on this 

sector while other sectors of the economy, like service and manufacturing, have been 

neglected until recently. Due to the recent trend in tumbling oil prices, it has become clear 

that KSA needs to diversify its exports. The petrochemicals sector is the largest non-oil 

sector in KSA with standing investments of $63.5 billion, including an expected $50 billion 

in investment by 2020 across three major petrochemical projects and two expansions. To 

sustain the country’s growth trajectory “the petrochemical industry needs to invest to 

improve its performance and global competitiveness in manufacturing, supply chain 

management, marketing, sourcing and services (Michailidou, 2015).” 

 

This project will be exploring the factors affecting adoption of CCT in organizations 

belonging to SPSC. As CCT is expanding and being adopted in numerous business domains, 

it is drawing attention of SC practitioners. The SCs can greatly benefit from CCT since it 

promises to enable a wide and powerful range of capabilities in SCM. Its presence in the 

Saudi market has not been gauged in general, and in particular, in the SPSC industry its 

adoption has not been studied as far as this researcher is aware of. Hence it is imperative 

to investigate the factors affecting adoption of CCT by organizations in the SPSC.  
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1.2 Problem Statement 

The problem statement for this study is mainly derived from two sources; the search of the 

literature and interviews with the professionals in the subject area. For this purpose an 

exploratory study was conducted in which individual interviews from ten SC professionals 

were conducted. The professionals composed of both industry and academics were chosen 

based on the stakeholder analysis. The first step in stakeholder analysis was to brainstorm 

and identify the key stakeholders; the next step was to rank them by power and interest; 

and then plot them on a power/interest grid (Thompson, 2013). Due to their exploratory 

nature, the interviews were relatively unstructured and relied on the quality of the 

contributions from the participants to help guide the next stage of the research. Based on 

the exploratory study the problem statement is developed. Major frequency outcomes of 

the exploratory study can be summarized as follows: 

 10/10 (100%) of the respondents were aware of CCT. 

 8/10 (80%) of the respondents agreed that Saudi organizations are already using 

some level of CCT. 

 7/10 (70%) of the respondents agreed that SCs are facing problems of improving 

performance. 

 7/10 (70%) of the respondents agreed that CCT may help improve SC performance. 

 8/10 (80%) of the respondents agreed that Saudi market is ready for transition to CCT. 

 5/10 (50%) of the respondents believe that Saudi organizations are considering this 

transition. 

It was evident from the exploratory study that CCT has stepped into the Saudi market and 

SPSC organizations are using it. What is not clear is the factors significantly affecting its 

adoption by SPSC organizations. Keeping this in view, an instrument is developed to ask 

the users (all levels) and identify what factors significantly affect the adoption of CCT in 

SPSC organizations.  

 

CCT is an emerging technology which is being adopted by organizations, but many 

organizations with high computing requirements and systems have not been able to 

benefit from it because of various technological, environmental, cultural, and 

organizational factors (Borgman et al., 2013; Chang et al., 2013; Lal & Bharadwaj, 2016). In 

the context of this study, the idea is to identify the significant factors that affect adoption of 

CCT by organizations in the SPSC. As CCT is expanding and being implemented in 

numerous business domains, it is drawing attention of SC practitioners. SCM can greatly 

benefit from CCT since it promises to enable an extensive and powerful range of 

capabilities including: reducing the start-up costs (Erdogmus, 2009), increasing the 

information visibility (Nair, 2014; Toka et al., 2013), reducing lead time, reducing response 
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time, enhancing the inter-firm collaboration, and SC integration (Yinglei & Lei, 2011). SC 

activities like planning, forecasting, sourcing, purchasing, logistics, and managing service 

and spare parts are considered to be the first to move to the cloud (Schramm et al., 2011). 

Employing cloud-based technology in organizations of a SC could generate numerous 

advantages including but not limited to capital investment savings, simplified operations, 

scalability, real-time visibility, as well as sustainability. 

 

Motivated by the aforementioned trends and forecasts, and the benefits that CCT brings for 

SPSC organizations, this study embarks on identifying the significant factors affecting the 

adoption of CCT by organizations in SPSC.  

 

1.3 Objective of the Study 

The overall objective of this study is to identify the factors significantly affecting adoption 

of CCT in SPSC organizations and to provide recommendations to facilitate adoption of CCT 

in SPSC organizations. To achieve this objective, a CCT adoption model is developed by 

integrating the most relevant popular theories of technology adoption. The proposed 

model considers technological, supply chain, and environmental variables. Furthermore, 

the model also considers the moderating effect of certain variables including the impact of 

cultural dimensions on the adoption decision. The proposed model facilitates CCT adoption 

within SPSC organizations. 

 

1.4 Gaps Identified in Literature 

The literature review identified several gaps with regards to CCT adoption in SPSC and 

KSA. Firstly, due to being the first research study of its kind within a SPSC context, no 

framework was available for the study. A conceptual framework is required to enable the 

SPSC organizations to consider critical factors while making CCT adoption decisions. The 

absence of literature on SPSC in general and adoption of CCT by organizations in SPSC in 

particular bring about the following gaps: 

 

 Although many technology adoption models are available and reviewed in chapter 

two, but no model is found that caters SC variables. 

 The published research is extremely limited with respect to SPSC organizations. 

Only few research papers on petrochemical industry were found during the 

literature review. 

 There is not a single published CCT adoption study in the context of SPSC 

organizations. 

 Though literature on organization level of technology adoption is available but it is 

also limited.  
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 There is also paucity of technology adoption models tested in developing countries 

like KSA. 

 Culture plays a vital role in the adoption of technologies. Limited studies 

considered cultural factors while defining the variables of CCT adoption. 

1.5 Research Questions  

To address the problem and to achieve the objective of this study, the overarching research 

question guiding this study is, ‘To what extent are the independent variables (as specified 

under the conceptual model) significant predictors of SC practitioners’ behavioural 

intention and adoption of cloud computing technology in organizations of Saudi 

petrochemical supply chains?’ The relationship between each of the independent and 

moderating variables (perceived under technological, supply chain, and environmental 

contexts) and the dependent variable (intent to use/adoption of CCT) are addressed by the 

following sub-research questions (RQs): 

RQ1a: To what extent do the independent variables (as specified under the conceptual 

model) influence behaviour intention and adoption of CCT in SPSC organizations? 

RQ1b: To what extent do the moderating variables (as specified under the conceptual 

model) influence behaviour intention and adoption of CCT in SPSC organizations? 

RQ2: To what extent does the behaviour intention (as specified under the conceptual 

model) influence the adoption of CCT in SPSC organizations? 

RQ3: What are the perceptions of managers of SPSC organizations regarding the impact of 

culture on CCT adoption? 

 

These RQs help in achieving the overall objective of the study in the form of 

recommendations on how SPSC organizations should develop strategies for CCT adoption. 

This also provides guidance to petro-chemical industry on how it can better integrate SC 

organizations, to CCT vendors on how they can make it convenient to adopt CCT, and to the 

managers of the organizations of SPSC on what information they need to have when CCT is 

being adopted in their organizations. 

 

1.6 Research Methodology  

A sequential explanatory mixed methods approach was used to collect and analyse data 

from managers of SPSC organizations and answer the RQs to meet the objective of the 

study. This approach is adopted to overcome the shortcomings of using a single method 

and to enhance the credibility and validity of the research by collecting data from various 
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sources. Triangulation, expert panel1 consultation, and pilot testing were used for 

validation. Ten explanatory variables for this study are derived from a large pool of 

variables that were consistent with the technology adoption literature. The quantitative 

data was collected using survey questionnaires and the qualitative data was collected using 

semi-structured interviews and focus group discussions. Data analysis involved structured 

equation modelling for the quantitative data, while thematic analysis for the qualitative 

data. The qualitative data will be collected to have deeper understanding of the results 

from the quantitative phase. The connection between the quantitative and qualitative 

phases is discussed in Chapter 6. 

 

Literature deeply emphasizes the importance of technological, organizational, and 

environmental characteristics while conducting technology adoption studies (Luthria & 

Rabhi, 2009). In order to realize the benefits of CCT, organizations in SPSC need to 

recognize the factors that affect its adoption. This research adapted and modified the 

technology-organization-environment (TOE) (DePietro, Wiarda, & Fleischer, 1990) 

framework and integrated the diffusion of innovation (DOI) (Rogers, 1995), the theory of 

reasoned action (TRA) (Ajzen & Fishbein, 1980), the unified theory of acceptance and use 

of technology (UTAUT) (Venkatesh, et al., 2003), and the Iacovou et al., (1995) model 

within the new technology, supply chain, and environment (TSE) model.  The TSE model 

accommodates SC context and also incorporates moderating variables influencing the 

model. The following phases helped in achieving the objectives of this research:  

 

1. Phase one: reviewed the literature on SCM, CCT, KSA, and technology adoption 

models to identify key determinants influencing the adoption of CCT by 

organizations in SPSC. This lead to an exploratory study to identify the research 

problem relating to adoption of CCT in SPSC. 

2. Phase two: continued with literature review and developed a conceptual model 

with a list of variables suitable for this study. The variables and model were 

brought to expert panel discussion to shortlist the most appropriate variables for 

the study. 

3. Phase three: questionnaire development (to administer on respondents of 

organizations in SPSC) 

                                                           
1 The researcher was part of a funded research project working on developing a decision framework for managers of Saudi 

businesses to adopt CCT in their organizations. The researcher’s role was to review literature in the area. The team working 

on this project was composed of one full professor in the marketing field, two associate professors in the information 

systems field, and one person from the industry. This team formed the experts’ panel who is actively involved in research in 

their subject area, is aware of the Saudi business sectors, and they has published studies in refereed journals. This expert 

panel has been a source of remote guidance for the researcher. 
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4. Phase four: semi-structured interview (from managers of SPSC to validate the 

model) 

5. Phase five: focus group panel discussion (group discussion with experts in the field 

to further study the impact of culture on CCT adoption in Saudi context).  

 

The five phases helped answer the research questions by verifying the results validity, 

reliability, and robustness. The overall TSE model explained 67% of the variance in the 

behavioural intention, while 57% of the variance in the adoption (actual use) of CCT. The 

‘trading partner power’ variable stood out as the most significant factor of behavioural 

intention and also of actual use of CCT. 

 

1.7 Limitations  

Limitations are shortcomings, conditions, or influences that were beyond the control of the 

researcher. Following limitations were faced in this research: 

1. Due to high financial cost required for longitudinal studies, this study collected 

data at a specific time.  

2. The sample of the study was largely dominated by males. 

3. The study was mainly conducted in three major regions (Eastern, Western, and 

Central) in KSA. 

4. The sample is selected from Saudi petro-chemical organizations. The results of this 

study can only be applicable to organizations of SPSC. 

5. The study is also delimited to professionals who identified themselves as managers 

of SC related functions in their organizations in SPSC. It did not include other 

manages like IT managers. SC related managers are the essential professionals 

required in the context of this study who may have influence in CCT adoption 

decision and also understand SCs. 

6. Similarly, the wording of some of the questions in the instrument is rephrased to 

ensure their validity to use in the context of CCT and Saudi culture. 

 

1.8 Contributions   

The contributions of this research study are manifold: a new model for organizations of a 

supply chain, a new SC construct, and new findings. This study will open up opportunities 

for more research and an enhancement of the constructs to further clarify adoption of CCT 

in supply chains. 

 

1. With respect to a new model, this study builds upon the TOE framework (DePietro 

et al., 1990) and combined technological, supply chain, and environmental 

perspectives into the proposed model by integrating four popular technology 
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adoption models that included, Rogers, (2003) DOI, Ajzen, (1992) TRA, Venkatesh 

et al., (2003) UTAUT, and Iacovou et al., (1995). The proposed model also 

considered the moderating effects of variables like age, gender, experience, 

nationality, awareness, and three of the Hofstede’s cultural dimensions. This type 

of an extensive TOE model extension that integrates several angles of technology 

adoption is entirely new.  

2. Secondly, the study contributes to the Saudi petrochemical literature by identifying 

the significant variables that affect adoption of CCT by SPSC organizations. Trading 

partner power has been found to be the most significant predictor of intention to 

adopt CCT. 

3. With respect to new findings, this study finds that top management support, 

trading partner readiness, trading partner relationship, and environmental 

uncertainty, which have been highlighted as significant predictors of technology 

adoption in extant research (Lin, 2014; Oliveira & Martins, 2010; Teo, 2009; Zhu et 

al., 2003), are no more significant in the current context. 

4. This study finds that SPSC organizations have different levels of CCT adoption. 

5. As per the researcher’s knowledge at the time of this study, no technology adoption 

model exists in the literature that deals with the adoption of CCT considering SC 

context. 

6. Although this study is conducted on organizations of SPSC that have certain level of 

CCT adoption; it will help other organizations as well that have not adopted this 

technology by giving them the critical success factors (CSF) necessary in their SCs.  

7. Considering the paucity of CCT adoption studies within KSA, this research will also 

add a new dimension of moderating effect of culture and other variables 

influencing adoption of CCT in SPSC.  

8. This research will contribute to the body of knowledge on CCT in the context of less 

developed countries, especially in GCC, as these countries are very similar with 

regards to their culture and other characteristics to KSA, so the outcome of this 

research can be used to guide other Arab countries. 
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Chapter 2 LITERATURE REVIEW 
 

2.0 Introduction 

In this chapter, a review of literature is provided which helped in formulating the key 

research question of determining the significant variables that affect adoption of cloud 

computing technology (CCT) keeping in view the context of the study. The literature 

review is divided into four sections, starting with (1) supply chain management (SCM), (2) 

CCT, (3) the Kingdom of Saudi Arabia (KSA) and its culture, and (4) finally the technology 

adoption models leading to the conceptual model for this study.  

 

2-1. SUPPLY CHAIN MANAGEMENT 

 

2.1 Introduction to Supply Chain Management Section 
SCM is the integration of critical business functions among a net of interdependent 

suppliers, producers, distribution-centres, and retailers in order to better manage the 

movement of goods, services, and information from initial suppliers to last customers. The 

goal is to minimize overall SC costs while maintaining required service levels (Simchi-Levi, 

et al., 2000). Chandra & Grabis, (2016,) define SCM as the logistics network, representing 

an integrated system. It consists of “(a) entities, such as suppliers, manufacturers, 

warehouses, distributors, and retailers, and (b) their relationships as they manage the flow 

of materials in the form of raw materials, work-in-process, and finished goods inventories” 

(p. 4). 

 

Over the last two decades, the SCM discipline has become widespread. The increase in 

research publications, conference presentations, programs aiming at professional 

development, and even academic courses in the field clearly indicate this phenomenon. 

Though the interest in SCM is huge, the knowledge base about SCM exists in thin functional 

silos like logistics, purchasing, IT, operations, and marketing (Burgess et al., 2006). 

Academicians and professionals recognize that SCM is a vital characteristic of a firm’s 

competitiveness (Melnyk et al., 2009). Van der Vorst (2004) concluded that business gurus 

recognize the importance of effective coordination, integration, and management of core 

processes among SC partners and consider it to be the crucial factor affecting firm’s 

success. Lia, et al., (2005) also conclude that organizations realize the importance of their 

SC and hence try to enhance them. They argue that firms’ internal efficiencies are no longer 

considered enough; rather, firms must improve their SCs to sustain competitive edge. The 

idea of competition between firms has changed with competition between SCs (Ketchen et 

al., 2008). 
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2.1.1 Evolution of Supply Chain Management 
The origins of SCM are not precisely known, but there is a general understanding that some 

consultants in the early 1980s introduced it (LaLonde, 1998). Since then SCM has received 

significant consideration, especially within the business community. Academicians started 

following SC and research started to establish some theoretical structure by the early 

1990s (Lambert & Cooper, 2000), and the benefits of integration were also studied 

(Harland, 1996). Initially, therefore, SCM had an intra-organization focus which means that 

the organization primarily focused on its internal SC and integrated its functions to 

simplify the flow of resources within the organization. This focus of the SC was stretched 

outside the walls of the nucleus organization and included upstream and downstream 

partners (Lamming, et al., 2000). This complementary outlook gave an inter-organizational 

focus to SCM rather than an intra-organizational one.  Houlihan (1983) and others viewed 

SCM as a new approach to logistics and therefore, SCM is often equated with logistics.  

 

Earlier during 1950s and 1960s, mass production being the principal operations strategy 

was prevalent to minimize unit production cost, with minimum product or process 

flexibility. In the 1970s, with the development of materials requirement planning (MRP), 

managers recognized the effect of work-in-process inventories on production-cost, 

product-quality, product-development, and delivery lead-times. The intense global 

competition during 1980s forced many large organizations to provide low-cost, high-

quality, and dependable products with more design flexibility. Just-In-Time (JIT) and other 

management programs were employed to overcome manufacturing inefficiencies and 

cycle-time. The 1990s saw the continuous development of SCM as organizations continued 

employing best practices to manage business resources and included strategic suppliers 

and the logistics function. Cousins et al., (2008) discussed the evolution of SCM in their 

book and presented the evolution in four phases: ‘the 1940s – 1960s: logistics,’ ‘the 1970s: 

purchasing as an administrative function,’ ‘the 1980s: purchasing and SCM,’ and ‘the 

1990s: supply management and strategic decision making’. The last decade could be 

classified as the phase of technology in SCM with advancements in warehouse 

management systems (WMS), radio frequency identification (RFID) and CCT. The decade 

from 2010 to 2020 may be regarded as the decade of CCT in SC. 
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Figure 2-1 Evolution of SCM 

 
Source: Author 

 

2.1.2 Complexities of Supply Chains 
As defined above, SCM is the integration of critical business functions amongst a group of 

partner organizations working together to enhance the movement of material, services, 

and information from the initial suppliers to last customers, with the aim of minimizing 

overall costs while keeping the essential service-levels (Simchi-Levi, et al., 2000). This is a 

comprehensive definition which explicitly explains SCM while at the same time implicitly 

highlights the complexities that SCs face. Some of the key complexities in the management 

of SCs refer to the following: 

 

Agility and Flexibility 

SC agility has been defined as a system with outstanding internal competencies that meets 

the dynamic requirements of the marketplace with speed and flexibility. It has been 

extensively studied in many studies (Whitten et al., 2012). Flexibility refers to reacting to 

customer demands almost instantaneously and in real-time (Yusuf et al., 2014).  

Furthermore, agile SCs are fundamentally more market oriented as they better coordinate 

supply with demand. While flexibility is associated with adaptability and versatility (Kidd, 

2000), agility is more focused on speed. Flexibility makes supply chains more resilient and 

helps in mitigating SC risks (Tang & Tomlin, 2008). SCs need to be agile and flexible to 

meet the ever changing demands of their customers. 

 

SC Visibility  

For SCs to effectively execute and be responsive, supply and demand need to be strictly in 

synchronisation. Also, the movement of materials, information, and funds need to be well 

orchestrated amongst the members of the entire SC with large numbers of logistic and 

trading partners spanning the globe. This requires information visibility throughout. SC 
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visibility is defined as “the awareness of, and control over, specific information related to 

product orders and physical shipments, including transport and logistics activities, and the 

statuses of events and milestones that occur prior to and in-transit” (Heaney, 2013, p.2).  

 

Lippert & Forman, (2006) argue that the trust factor is a key when it comes to sharing 

information among SC partners. Trust can be developed within persons (Schoorman et al., 

2007), between organizations (Gulati, 1995), between persons and organizations (Zaheer 

et al., 1998), and between a user and a technology (Lippert & Forman, 2006). Visibility 

refers to the sharing of information with all partners of the SC at all times. With increasing 

number of trading partners in a global SC, visibility reduces significantly (Tang & Tomlin, 

2008), hence the need for technology increases to improve visibility. 

 

SC Collaboration 

SC collaboration emerged during the mid‐1990s under a collaborative planning forecasting 

and replenishment (CPFR) banner (Cuthbertson, 2002). Before that, CPFR organizations 

used to collaborate in the form of vendor managed inventory (VMI) and continuous 

replenishment programs (CRP) (Mark Barratt, 2004). Simchi-Levi et al., (2000) argue that 

“strategic partnerships between suppliers and manufacturers may have a significant 

impact on SC performance” (p. 5). McClellan, (2003), in the prelude of his book 

‘Collaborative manufacturing’, referred to SC collaboration as, “a win/win arrangement 

that is likely to provide improved business success for both parties”.  

 

The issue of SC collaboration has been studied in the literature; many researchers studied 

the impact of various types of ITs in SCs and found positive effects on SC collaboration 

(Grover et al., 2007). Technology is considered an enabler of SC collaboration (Chae et al., 

2005). 

 

Lead Times 

The time between the start and completion of a process is referred to as lead-time. It 

becomes critical when there is fluctuation in the lead-times. For example, the delivery lead 

time may be somewhere between 2 weeks and 6 months. In this situation the receiving 

party may have to hold inventory for this long period and incur holding costs. The idea of 

SCM is to reduce the lead-time as part of lean manufacturing (Ward & Zhou, 2006).  

 

Many industries have had difficulties in managing lead-time performance (Treville et al., 

2004). At the same time, many (Nahm et al., 2004) studied organizational practices leading 

to reduction in lead times and improvement in organizational performance. The reduced 

lead times reduce response times to customers and make organizations more customer-
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oriented (Fisher et al., 2000) and increase integration (Rondeau et al., 2000). Technology 

integration within SC partner organizations and process improvements are two 

approaches that reduce lead times (Ward & Zhou, 2006). For example, improved buyer–

supplier relationships through efficient processes and reduced lead-times (Cagliano et al., 

2003).  

 

2.1.3 Use of Technology in Supply Chain Management 
The effect of information and communication technologies (ICT) on modern businesses is 

undeniable. ICT has had great influence on SCM (Chae et al., 2005), however, the effect of 

ICT on the performance of SC is not so clear. Studies with positive relationships are found 

in the literature (Olson & Boyer, 2003), while other studies with less evidence of positive 

relationship or even no relationship are also found (Jeffers et al., 2008). In an effort to 

better understand the link between ICT and SC performance, researchers have investigated 

the indirect effect of ICT on SC performance through SC management; again the results are 

mixed. It is the ICTs that facilitate information sharing among the organizational functions 

and among the partners in the chain.  

 

Most of the definitions of SCM emphasize the importance of the flow and management of 

information. As information is residing everywhere in the SCs; this lead to the use and 

adoption of different technologies in the SC; ranging from EDI (Bayraktar et al., 2009), 

RFID (Koh & Gunasekaran, 2006), APS/ERP (Stadtler, 2005), GPS wireless and mobile 

(Ngai et al., 2008), the Internet (Hefu, et al., 2010), the Social Network (Galaskiewicz, 

2011), and more recently CCT (Truong, 2014).  

 

The impact of IT in an organizational setup to obtain larger returns on their efforts and 

investments is evident, especially from the free flow of information in SC (Zhou, 2009). The 

synergistic effect of IT with SCM is also pervasive. Diffusion of ICTs increases the value 

addition potential of SC (Tseng, et al., 2011). Sanders & Premus (2002) concluded that 

there is a direct relationship between the use of technology in SCM to realize operative 

gains; e.g. reduced cost and cycle time. It is evident that there is a direct link between the 

use of ITs in the SC and performance improvement (Tseng et al., 2011). 

 

Improved information sharing amongst the SC participants is frequently counted as a basic 

solution for SC problems (Sahin & Robinson, 2002). To improve information visibility ERP 

systems have found their place in SC (Sharif, et al., 2005). Sharing information has a 

positive impact on organizational performance  (Fawcett et al., 2008). Therefore, 

employing technology for improving connectivity amongst SC actors obligates sharing of 

information to realize better performance. An integrated information system provides the 

overall status of SC, inventory levels, and even services by logistic providers. Through IT, 
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suppliers can see inventory levels of their customers and prepare accordingly. With IT 

support, organizations can keep track of market trends to re-locate resources in a 

proactive style (Ngai, et al., 2011). SRM and CRM systems are the results of keeping track of 

market trends (Bayraktar et al., 2009). A number of studies found a positive relationship 

between ICTs and SCM that improve SC performance (Nada et al., 2005).  

 

Radio Frequency Identification (RFID) 

RFID is a great tool for automating inventory items, identification, and managing inventory 

in SC. It helps in achieving success order, traceability of parts and products, and improves 

operational efficiency (Koh & Gunasekaran, 2006). Walmart directed its key suppliers to 

use RFID tags on pallets and cases and estimated great benefits (Russell & Taylor, 2011). 

TESCO also asked its major suppliers to use RFID on each box and pallet (Vijayaraman & 

Osyk, 2006). Despite its benefits, RFID is very expensive to implement. The RFID tags, the 

reader exit censor, circulation station, scanner and other hardware/software are quite 

expensive. This discourages many organizations to adopt this technology. CCT can be used 

to mitigate these costs as suggested by Bauk et al., (2017). 

 

Electronic Data Interchange  

Electronic data interchange (EDI) is the exchange of official documents from one computer 

system to another in a pre-set format. Companies use EDI as a tool for effective 

communication and better coordination with suppliers (Hill & Scudder, 2002) and also as a 

vital technology enabler for integration across the SC functions (Boubekri, 2000). However, 

since it is not cheap and restricts the exchanged information, the retail-sector, for example, 

needs new ways of communications like electronic marketplaces (Sparks & Wagner, 2003). 

 

EDI allows suppliers to keep track of when they need to replenish, thus reduces inventory 

and improves forecasting (Bayraktar et al., 2009). EDI can help reduce or eliminate the 

bullwhip effect. With EDI, SC members can share live demand information, and therefore 

are able to forecast more accurately and reduce the uncertainty that magnifies at each 

upstream stage of the SC (Russell & Taylor, 2011). The negativity associated with EDI is 

again related to cost of software, hardware, IT management, technical staff, document 

mappings, and network services. CCT empowers businesses to exchange their documents 

using cloud based EDI (Lian, 2015; Schweitzer, 2011) without having to incur these 

significant expenses. 

  

Warehouse Management Systems  

Warehouse Management System (WMS) is a type of decision support system that operates 

under computerized programs and directs staff to perform warehouse activities. WMS 

consists of different software applications and algorithms that access many databases to 

http://cloudbasededi.com/edi_van_services.html
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perform diverse functions. WMS systems have been used by large businesses. The cost and 

the complexity of these systems limit their adoption and small businesses are not being 

able to use them. WMS, for example, have the ability to control complex conveyor systems, 

automated storage and retrieval systems, and electromechanical picking systems. 

Technology can be used to minimize the cost and the complexities of these systems. CCT 

and network computing can be used to scale the complexities as required (Gupta & Jones, 

2014).  

 

Internet  

The Internet we see today is based on universal connectivity, inexpensive processing 

capacity, open standards and loosely coupled IT infrastructure. It has been greatly 

accepted as a factor for business collaboration (Chen et al., 2007). In the world market, the 

Internet is used to contemplate the opportunities of achieving technology-driven 

competitive gains (Liu & Orban, 2008). As competition is seen between SCs, instead of 

between individual organizations (Ketchen, et al., 2008), SC optimization makes 

organizations more competitive (Gunasekaran & Ngai, 2009). It is not easy for individual 

organizations to prosper; it is the entire chain of organizations that works together such as 

in the cases of moving raw materials through production, to end-users, leading to 

improved market share (Lancioni et al., 2003). Now with CCT running over the internet 

achieving SC optimization through well-coordinated processes and communication is no 

issue.  

 

One of the major problems with these technologies was not to adopt them, but rather to 

maintain them. During the ‘90s about 67% of IT expenditure was dedicated to its 

maintenance and during the first decade of the century the IT maintenance cost amounted 

to 61% of the total IT budget (Middlemiss, 2004). According to Gartner, Inc. report, about 

80% of total IT costs occur after the initial purchases. This shows that maintaining the IT 

infrastructure is one of the biggest cost expenditure for organizations. In this scenario, CCT 

appears to be the saviour as it is promoted as a ‘no extra cost’ technology. Other 

technologies reside in the cloud and CCT presents them to all types of users on a pay per 

use model making it the most flexible technology. CCT allows organizations to use 

expensive IT and computing infrastructure on demand basis with scalability. Organizations 

can scale up or down depending on their computing requirement. The next section 

presents a review of this new technology – CCT. 
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2-2 CLOUD COMPUTING TECHNOLOGY 

 

2.2 Introduction to Cloud Computing Technology Section 
CCT is a paradigm shift in computing which comprises outsourcing of computing resources 

with characteristics like on-demand self-service, expendable resource scalability, zero up-

front investment costs, and measured services (Catteddu & Hogben, 2009).  Inspiring 

research was presented by Chellappa in 1997 who coined the term ‘cloud computing’ for 

the first time (Mei et al., 2008). CCT became popular in literature during 2006 (Aymerich et 

al., 2008). By 2008, CCT was getting wide-ranging research interest and had exceeded grid-

computing in the amount of academic, media, and research attention (Wang et al., 2008). 

Because of on demand self-service, broad network access, resource-pooling, speedy-

elasticity, and measured-service characteristics, CCT has been regarded as the ‘fifth utility’ 

alongside water, electricity, gas, and telephone (Buyya et al., 2009). 

The idea is not entirely new; CCT has its roots within grid computing, service oriented 

architecture, distributing computing, and virtualization (Aymerich et al., 2008; Dillon et al., 

2010). In the 1960s, professor John McCarthy from Stanford predicted that computing 

services would be available as a ‘public utility’ (Wheeler & Waggener, 2009); CCT seems to 

have proven that prediction right. 

 

The provision of computing services started via networking during the 1960s (Foster & 

Kesselman, 2004) well before the Internet was involved. Beginning in the 1980s, the 

Internet,  with the advent of the Application Service Provision (ASP) (Owens, 2010) like 

net-sourcing (Kern et al., 2006), started providing computing services. This idea was short-

lived due to insufficient bandwidth, but with high bandwidths (e.g., fibre-optic networks), 

outsourcing computing services has become easier. This not only resulted in reduced costs 

but also improved efficiency (Hogendorn, 2011). Commodity hardware virtualization 

(Killalea, 2008), utility computing (Bunker & Thomson, 2006) and grid computing (Foster 

et al., 2008) became popular means of providing computing services on large scales. Then a 

change from personal computing using individual PCs to massive data centres evolved. 

These data centres were developed by IT giants like Microsoft, Amazon and Google (Boss 

et al., 2007). 

 

CCT adds to a wide variety of Internet based applications requiring diverse kinds of IT 

innovations (Moch et al., 2011). Businesses require some form of IT services; the vital 

distinguishing aspect of CCT is its virtual infrastructure that resembles a service orientated 

architecture built upon distributed computing, grid computing and utility computing 

(Vouk, 2008). With CCT, maintaining the technology infrastructure is no longer required 

since the load of managing computing systems and protecting data has been shifted to CCT 
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service providers (Jaeger et al., 2008). Its adoption is changing delivery models, enabling 

changes in IT agility, re-engineering business processes, revolutionizing the use of 

applications, and interacting with consumers and other companies. 

 

2.2.1 Defining Cloud Computing 
Both academics and industry have tried to define CCT, but no unified definition has been 

adopted so far. Out of all the definitions, the National Institute of Standards and 

Technology (NIST) – USA definition has been acknowledged as the most accepted. For this 

study, the NIST definition (Mell & Grance, 2011) has been adopted. A chronological account 

of some of the definitions gathered from the literature is provided in appendix 2.1. 

According to Mell and Grance (2011) definition, CCT consists of three service delivery 

models, four deployment models, and five key characteristics. Based on their definition, the 

following is an account of service delivery models, deployment models, and the five 

characteristics: 

Service Delivery Models 

Infrastructure-as-a-Service (IaaS): IaaS model provides computing infrastructure as a 

service through which businesses can avail equipment in the form of tangible physical 

devices such as virtual-computers, servers, raw-storage space, network-transfer units, 

firewalls, load-balancers and networks which are physically located in one central data 

centre and are accessed and used over the Internet from any thin client (Mell & Grance, 

2011). The service provider owns, houses, runs, and maintains the equipment, e.g. Amazon 

web services AWS-EC2 (Elastic Compute Cloud), Elastic Block Storage (EBS) and Simple 

Storage Service (S3), IBM Blue Cloud (soft layer), and Verizon’s Computing as a Service 

(CaaS), while businesses avail these services on a pay-per-use basis.  

 

Platform-as-a-Service (PaaS): The PaaS model offers a higher level of abstraction compared 

with the IaaS model that focuses on providing raw access to a virtual or physical 

infrastructure (Wu et al., 2012). In PaaS, service providers host a computing environment 

which usually includes operating systems, databases and applications testing environment, 

where users develop and deploy applications (Sujay, 2011). Users can rent virtualized 

servers for running existing applications or developing new ones with minimum cost of 

buying and managing the related IT resources (Conway, 2011) e.g. Google Apps and 

Windows Azure. IDC reported that in 2013, PaaS reached 14% of the overall CCT services 

market and it is expected to grow at a five-year compound growth rate of 27% until 2018 

(Shields, 2014). Rather than buying the software licenses for various platforms, these 

platforms and the software development kits and tools are offered for businesses in the 

cloud. Market leaders include Microsoft Azure Services, Amazon Web Services, Sales-
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force’s Force.com, Google App Engine platform, IBM Cloudburst, and Rackspace cloud-sites 

(Gupta et al., 2013). 

 

Software-as-a-Service (SaaS): SaaS is a software-delivery model which provides access to 

applications on-demand (Wu et al., 2012). More specifically, cloud service-providers 

install, operate, and manage applications in the cloud while service-users access the 

applications and different client devices via a thin client interface, like a web-browser. 

Therefore, instead of installing and updating software on local machines with regular 

upgrades and versions etc.; applications like Office, CRM, and ERP systems are provided 

over the cloud. The CCT users are not managing the CCT infrastructure and platform rather 

they are controlling the CCT applications and configuration settings for the application 

hosting environment (Mell and Grance 2011). Global SaaS spending will approach $32.8 

billion in 2016 (Shields, 2014) while global SaaS software revenues are predicted to touch 

$106B in 2016, 21% more than the projection (Seitz, 2016). SaaS is the most established 

cloud model. Major commercial vendors include Yahoo Mail, Gmail, Hot-mail, Facebook, 

Twitter, Microsoft Office Live, Google Apps, Salesforce.com, Cisco WebEx etc. (Gupta et al., 

2013). 

 

Deployment Models 

The following four deployment models are derived from the Mell & Grance (2011) 

definition: 
Models Description 

Private 

cloud 

The idea of private-cloud infrastructure is to provide cloud services exclusively to 

a single user or a single organization. The user may own, manage, and operate by 

itself, by a third party, or by some grouping, and it may be on-site or off-site. It is 

more appropriate for large organizations. 

Community 

cloud 

The community-cloud infrastructure refers to a cloud model which is exclusively 

used by a certain body or group of organizations having shared interests. One or 

more organizations from the community, an intermediary, or some blend of them, 

may own, manage, and operate it. It may exist on-site or off-site.  

Public cloud The public-cloud infrastructure is available for use by the general public. Any 

commercial, educational, or governmental body, or some grouping of them may 

own, manage, and operate public-cloud. It exists on the provider’s site. 

Hybrid 

cloud 

The hybrid-cloud infrastructure is a combination of more than one distinctive 

cloud infrastructure that remain exclusive entities, working together by 

standardized or proprietary technology that allows data and application 

portability (e.g., cloud bursting for load balancing between clouds).  

 

Characteristics 

The following five main characteristics derive from the Mell & Grance (2011) definition: 
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Characteristics Description 

On-demand self-

service 

A user can access the computing services as and when needed, e.g. server time 

and network storage, with no human dealings with service providers.   

Broad network 

access 

Capabilities are presented over the network and accessed through a wide range 

of devices (e.g., mobile phones, tablets, laptops, and workstations). 

Resource pooling The computing resources are pooled to serve numerous customers, with different 

physical and virtual resources dynamically allocated and reallocated according to 

customer request. The customer generally has no control or knowledge about the 

whereabouts of the provided resources. 

Rapid elasticity Cloud services can be scaled up or down as per the requirement. The user has 

access to unlimited services which can be appropriated in any quantity at any 

time. 

Measured service Resource use is automated for better control and optimal resource use. A 

metering capability is installed in cloud systems that controls resource use as per 

the service type. Resource usage is totally controlled and monitored, which 

provides transparency to both the providers and consumers. 

In the age of modern technology, organizations are contemplating innovative technologies 

to optimize both operating costs and efficiency of their SC. CCT emerges as a state-of-the-

art technology that could help this optimization by providing infrastructure, platform, and 

software solutions to the woes of entire SC network (Toka et al., 2013). Though adoption of 

CC services in SC leads to fiscal and operational benefits, the associated risks and 

limitations should be considered by SC practitioners and decision makers.  

 

CCT promises many benefits, both technological and sociological. Millions of servers 

provide the computing power and considerable economies of scale. For organizations, CCT 

delivers on-demand computing power at a minimum or no upfront cost with promises of 

improved performance, reliability, and scalability (Erdogmus, 2009). There are signs of 

delivery of these promises (Sultan, 2011). Because of innovative electrical and cooling 

systems deployed in data centres, CCT also promises to be greener and less burdensome 

on the environment (Srivastava, 2007). Overall, these compelling promises are attracting 

interest from many organizations. 

 

2.2.2 Advantages of Cloud Computing  
Cost Efficiency. Perhaps the most advantageous factor that CCT offers is its cost efficiency 

(Senyo et al., 2016) and this is partly because CCT facilitates pay as per consumption 

model. Moreover, it can be accessed anytime, from anywhere and from any device 

(Jackson, 2011), and there is no specific hardware requirement: it is location-independent 

and device-independent. With no fixed costs, and no upfront investment, it is low risk. The 

prices are charged on the basis of usage; companies with varying demands for computing 

resources pay only when the resources are used. This means that during idle time there is 
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no extra charge. The burden of regularly updating and upgrading computing resources is 

also shifted to the provider. Agile updating allows automatic updating of computing 

resources without any planned downtime (Roy et al., 2011).  

 

Moreover, CCT can be used effectively in SCM and the partner companies can share the 

derived financial benefits. CCT does not require any upfront investment, unlike 

conventional in-house computing resources, since they are provided by external providers 

(public-clouds). Accordingly, capital costs needed for SCM software could be used as 

operational costs, enhancing cash flow of the company (Schramm et al., 2010). The only 

cost the companies have to face to start using CCT is the initial activation fee. The usage fee 

is charged on an as per use basis; additionally, maintenance and upgrading costs are also 

transferred to service providers (Zhou et al., 2012). 

 

Reduced downtime is another big advantage of CCT. Downtime is a burden on total cost. 

With CCT service providers having control over managing the services based on the user 

demand, the ability of keeping the systems up and running is more plausible.  

 

Resiliency. A key advantage of CCT is its resiliency and redundancy, which means the 

ability of a data-centre and its components continue functioning in case of any disruption.  

Mutch, (2015) defines resilient computing as “... a form of failover that distributes 

redundant implementations of IT resources across physical locations. IT resources can be 

pre-configured so that if one becomes deficient, processing is automatically handed over to 

another redundant IT resource. CCT consumers can increase the reliability and availability 

of their applications by leveraging the resiliency of cloud-based IT resources”. The issues of 

power outages or system breakdowns are controlled to some extent due to this advantage. 

 

As CCT service providers offer complete resource packages for handling the entire 

business operations; they host, maintain, monitor, restore, backup data, and provide 

technical support to the user. This automation relieves the users as they are no longer 

involved and worried about the issues of managing software and hardware, leaving them 

with more resources to focus on core businesses.  

 

Flexibility. Another key benefit cloud-based systems offer organizations of SC is flexibility. 

This means that every partner in the SC uses the same platform which eliminates 

compatibility issues. Moreover, this provides connectivity and enables information sharing 

amongst all partners in one single SC system (Jun & Wei, 2011). In this system, members 

can be added anytime and then logged into the CCT using a dedicated username and 

password (Pires & Camargo, 2010). Once logged on the platform, users can utilize simple 

processes and applications, considerably reducing response times. In effect, cloud-based 
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services allow information control via a centralized storage system, facilitating the smooth 

flow of information amongst SC partners. 

 

Visibility. Perhaps one of the most poorly understood idea in SC is visibility. It is defined 

as “the identity, location, and status of entities transiting the supply chain, captured in 

timely messages about events, along with planned and actual dates/times for these events” 

(Gattorna, 2009, p.179). Barratt & Oke, (2007) also define SC visibility as “the extent to 

which actors within a supply chain have access to or share information which they 

consider as key or useful to their operations and which they consider will be of mutual 

benefit.” There is ample evidence that information-led SC performs significantly better 

than the ones accessing information within their silos (Mason-Jones & Towill, 1999). 

Simatupang et al., (2002) studied global SCs and found that visibility on a global scope is 

even more critical to enhancing system performance. Often one partner in the SC has no 

detailed information of what is going on at other parts of the chain. Consequently, the key 

to improving SC visibility is sharing information amongst SC partners (Martin Christopher 

& Lee, 2004) while CCT facilitates real-time visibility (Nair, 2014).  

 

Scalability. By adopting CCT, SC organizations can manage the system capacity more 

efficiently (Toka et al., 2013). During high demands, companies in a SC require adequate 

capacity to be able to meet customers’ orders. CCT allows this flexibility to scale up the 

computing resources only when there is a need. Consequently, using conventional on-site 

systems, companies should own the necessary computing resources throughout the year 

no matter what the demand levels may be. Conversely, with CCT, companies can scale up 

or down their computing resources and modify the capacity automatically as per their 

needs (Zhou et al., 2012).  

 

Virtualization: Some researchers question the benefits of CCT adoption because it does 

not lessen the environmental impact.  It is just outsourcing the negative environmental 

effects onto the service provider (Abood et al., 2010). The answer to this argument is 

‘virtualization’ offered by CCT.  “Virtualization is [a] software that separates physical 

infrastructures to create various dedicated resources. It is the fundamental technology that 

powers cloud computing” (Angeles, 2014), allowing multiple operating systems and 

applications to run simultaneously on the same server. Since a large number of 

organizations are connected to the network sharing the same CCT infrastructure, this leads 

to an energy efficient environment (Garg & Buyya, 2012). Carbon-dioxide emissions per 

user remarkably decrease where CCT platforms are used as compared to in-house systems. 

Hence, the adoption of CCT in SCM indirectly contributes to the conversion of traditional 

SC to a ‘greener’ one.  
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2.2.3 Challenges with Cloud Computing  
Despite its benefits within SC, CCT faces several challenges that may affect its adoption rate 

in SC. Masud & Huang, (2012) cited literature on performance degradation like average 

latency, network throughput, and increased variability. Outage of services is one big issue; 

Amazon, Google, Citrrix etc. (Preston, 2011), MS Azure on March 13, 2009 (Williams, 

2010), and the salesforce.com outage in January 2010 (Bingelow, 2010) are some 

examples that aggravate this challenge. Private cloud challenges comprise different 

characteristics of virtualization and CCT management. In a multi-tenant cloud; privacy, 

security, trust, network addressing, and service compliance challenges exist (Masud & 

Huang, 2012).  

 

Data Security and Privacy. One of the most critical issues with regards to CCT is the issue 

of data security and privacy. Dillon et al., (2010) in a survey of enterprises that adopted 

CCT solutions found that the biggest issue for adopters is the issue of security (Dillon et al., 

2010). Appendix 2.2 provides details of issues related to data security in the cloud and 

their suggested solutions.  The idea is that the owner has no control over data in the cloud; 

it must be accessed by authorized members only. This resolves the problem partially, 

because the issue is more severe at the hosting side. The issue of security and privacy is 

also an issue of trust rather than only security. Reservoir (Rochwerger et al., 2009), 

Trusted Cloud Computing Platform (TCCP) (Santos et al., 2009), Private Virtual 

Infrastructure (Krautheim, 2009), the Cloud Cube Model (JERICHO, 2009), and Cloud 

Adoption Toolkit (Hosseini et al., 2010) are some of the examples of research on trust and 

adoption issues.  Cloud-based systems, being software products, run the risk of being 

penetrated by hackers (Zhou et al., 2012). Moreover, the threat of possible data acquisition 

by competitors looms over the whole SC. The issue of security, privacy, and trust has been 

cited in the literature as one of the major disadvantages of CCT (Dillon et al., 2010; 

Grobauer et al., 2011). 

 

Cultural Issue. Leaving company (classified) information on the cloud is close to sharing it 

with public; this is a drastic change to the conventional way of working and thinking 

causing a major cultural business issue (Zhou et al., 2012). Traditionally, companies have 

kept their business secret concerning production processes or SC networks. Now with 

cloud wide sharing of critical data could lead to losing competitive advantage. Adoption of 

CCT requires a fundamental change in the business model of the entire SC network 

(Schramm et al., 2010), indicating that SC partners should transform their operations to 

cloud systems. 
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Latency. Another major issue with adoption of CCT is the concern of latency i.e. 

unavailability or outage of cloud services. SC operations are critical for a company’s 

financial health and hence, any delays due to latency could have serious implications. 

Similarly, users may have issues with accessing CC services because of poor Internet  

connectivity in different geographical regions (Zhou et al., 2012). 

 

Lack of Customization. Many times cloud-based systems provide standardized services 

which may not fit precisely to a specific SC operation. For example, manufacturing is an 

intricate process consisting of many customized sub-processes; it requires a great deal of 

customization which cloud-based services are yet to offer (Schrödl & Turowski, 2011). This 

results in slow market response and loss of competitive advantage (Schramm et al., 2010). 

 

Technical Issues. There are also some problems associated with CCT server downtime, 

performance issues, and its maturity (Yang & Tate, 2012). CCT services are provided 

through the Internet. It is therefore, critical that broadband networks are in place. It is 

imperative to have an up and running Internet with consistent speed to provide efficient 

services. This issue has been cited as one of the major disadvantages of CCT (Miller, 2008). 

There is always a probability of finding a service provider claiming full protection to 

service interruptions but since CCT systems are based on the Internet and users are totally 

dependent on continuous Internet service, this provision can fail anytime (Seshachala, 

2015).  

 

Vendor Lock-in. Another major disadvantage of CCT is ‘service provider dependency’ 

(Tsagklis, 2013) or vendor lock-in. Though cloud flexibility, use, and integration is 

promised, hosting and integrating applications to a different CCT platform would be 

difficult. There may be interoperability and support issues. For example, applications 

developed on a dot Net framework may not work well on Linux platforms (LevelCloud, 

2015). As the cloud service provider enjoys full control by owning, managing, and 

monitoring the cloud infrastructure, the customer has minimal control. The customer has 

limited control and can manage applications, data, and services only at the front end. 

Critical administrative tasks are not passed to the consumers. 

 

2.2.4 Cloud Computing and Supply Chains  
The idea of using CCT in the context of SC is an innovative one that presents a new field of 

study. Lindner et al., (2011) defines a cloud SC as two or more organizations connected 

together through cloud services, information, and funds. The dynamics of adoption of CCT 

in the SCs should be studied well before the migration. Queries regarding the changes, the 

benefits, and the challenges that SC stakeholders may face when using CCT should be 

answered before deciding to migrate (Schramm et al., 2010). 
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As a shift in IT paradigm and an integral part of the Internet, considering CCT solutions 

within SC would be useful. IT is extensively accepted as a critical factor for the successful 

SCM and has been proven to boost SC performance and enhance planning (Autry, et al., 

2010). Research studies advocate that effective and efficient SC development is facilitated 

by electronic SCM systems (eSCMS) (Giménez & Lourenço, 2008). As part of the Internet, 

CCT supports eSCMS, like improved communications, coordination, and collaboration 

throughout the network of organizations (Autry et al., 2010). Wu et al., (2013) stressed 

that CCT may serve as a technical backbone for many of the applications listed (Autry et al., 

2010). Recent growth in CCT literature and its adoption in SC requires in-depth discussion 

on this topic. 

 

The inclination of companies towards CCT solutions to SC processes is quite evident. From 

inbound activities to outbound services, CCT is making its way. Though fears about 

security risk and consistency exist; low cost and flexibility benefits are more appreciated 

(Wright, 2011). CCT has prospects of facilitating start-up companies to build themselves 

quickly without significant upfront investment in infrastructure, changing the traditional 

competitive scenario. The fast pace of new profitable products and services has increased 

pressure on SC of late; CCT accelerates this pace further. 

 

Organizations are using SaaS applications to manage their SCs, as part of the public-clouds. 

E2open and SCM World, in a joint survey reported that CCT significantly improved 

inventory days (Jha, 2013). FedEx uses a private cloud provided by CloudX (Graham, et al., 

2013). IBM, Mercury Gate, Amber Road and Ariba, are the early providers of public-cloud 

service for various SC processes and activities. GT Nexus offers a cloud-based platform 

used by thousands of organizations (Kefer, 2011). For SCM solution providers, Amitive 

Unity 5.0 is one of the earliest providers targeting all sizes of organizations wishing to 

outsource manufacturing (Ojha, 2012). 

 

Cloud-based tools are also available for performing analysis, planning manufacturing 

schedules (Schramm et al., 2011), and performing statistical forecasting (Pires & Camargo, 

2010). Retail applications with capabilities like planning & allocation, assortment & space, 

pricing & promotion, and forecasting & replenishment are also available. Planning & 

forecasting applications are becoming more popular. The reason being these are not really 

core functions of organizational ERP systems. Customers have the option to use one 

manufacturer’s ERP application, but another’s planning and forecasting tool on the cloud. 

Similarly, online warehouse and transportation management applications are also offered. 

Since cloud services are intrinsically collaborative and accessible they are extremely 

supportive for companies with a large supplier base. For instance, cloud-based 
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collaborative systems facilitate chain actors to mutually build supplier contracts. 

Numerous sourcing and procuring competencies are going on the cloud (Schrödl & 

Turowski, 2011), which include purchases report generation, database centralization and 

information visibility. Tools like contract validation to service operations are also available, 

logistics and reverse logistics applications (Schramm et al., 2011), systems for technician 

dispatch & tracking, spare-parts inventory pooling & distribution are also being developed.  

 

2.2.5 Adoption of Cloud Computing in Supply Chain 
A great deal of the literature discusses CCT being adopted and used in SC for process 

improvement and transparency. Yinglei & Lei, (2011) analysed state of the art ITs and 

suggested a cloud enabled IT reference architecture for industries especially the 

automobile industry to build integrated SC solutions. With the growth in technologies and 

acceptance of cloud based solutions, companies demand ever more specialized and 

dedicated computing solutions. In this regard CCT with ERPs is also being studied (Saini et 

al., 2011). Khan et al., (2010) studied technology for SMEs in Pakistan and proposed a 

cloud based platform for management, CRM, reduction in operational cost, reduction in 

inventory cost, and improvement in delivery management. Tsao et al., (2010) also 

suggested a cloud based solution for streamlining India’s grain SC. After studying the 

Chinese textile industry, Zhang et al., (2010) proposed CCT based IT service platform and 

SaaS to improve the competitiveness of the industry. Damodaram, (2010), studied apparel 

and garment SC and found that collaboration among SC partners is the key for 

improvements. They also proposed CCT to achieve collaboration and increase information 

visibility.  Jun & Wei, (2011), suggested CCT based SC information collaboration for easy 

and feasible visibility of information. Ferguson, (2011) concluded that the SC of IT 

businesses can be optimized by adopting CCT.  

 

2.2.6 Success Factors for Adoption of Cloud Computing Technology  
Espadanal & Oliveira, (2012) studied the adoption of CCT at the firm level. The goal of the 

study was to identify a set of factors of CCT adoption by organizations. Their suggested 

research model was based on the diffusion of innovation (DOI) model and the technology 

organization & environment (TOE) framework. An extensive review of literature found the 

following (table 2.2) list of critical success factors (CSFs) of adoption of CCT using TOE 

and/or DOI models which helped in shortlisting the variables to be studied in this study: 

  
Table 2-1: Critical Success Factors of Adoption of CCT 

Reference 
Model 

Adapted 
TOE Aspect Variables 

(Oliveira et al., 
2014) 

TOE and DOI 
Technological - Technology Readiness 

Organizational 
- Top Management Support  
- Firm Size 
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Environmental 
- Competitive Pressure 
- Regulatory Support 

Innovation 

- Relative Advantage 
- Security Concerns 
- Cost Savings 

- Complexity 
- Compatibility 

(Hsu et al., 2014) TOE 

Technological 
- Perceived Benefits 
- Business Concerns 

Organizational - IT Capability 

Environmental - External Pressure 

(Borgman et al., 
2013) 

TOE 

Technological - Relative advantage 

Organizational - Top management support 

Environmental - Competition intensity 

(Alshamaila et 
al.,2013) 

TOE 

Technological 

- Relative Advantage 
- Uncertainty 
- Complexity 
- Compatibility 
- Trialability 

Organizational 

- Size 
- Top Management Support 
- Innovativeness 
- Prior IT Experience 

Environmental 

- Competitive Pressure 
- Industry 
- Market Scope 
- Suppliers Efforts and External Computing 

Support 

(Abdollahzadehgan 
et al., 2013) 

TOE 

Technological 
- Relative Advantage 
- Complexity 
- Compatibility  

Organizational 
- Top Management Support 
- Firm Size 
- Technology Readiness 

Environmental 
- Competitive Pressure 
- Trading Partner Pressure 

(Nkhoma & Dang, 
2013) 

TOE 
Adopter’s Style 
as Moderator of 

- Perceived Technology Barriers 

- Perceived Environment Barriers 

- Perceived Benefits 

(Lin & Chen, 2013) DOI DOI Factors 

- Relative Advantage 
- Complexity 
- Compatibility 
- Trialability 
- Observability  

(Espadanal & 
Oliveira, 2012) 

TOE and DOI 

Technological - Technology Readiness 

Organizational 
- Global Scope 
- Top Management Support 
- Firm Size 

Environmental 
- Competitive Pressure 
- Regulatory Support 

Innovation  
- Relative Advantage 
- Complexity 
- Compatibility 
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- Security Concerns 
- Cost Reduction 

(Cegielski et al., 
2012) 

 
Information 
Processing 
Requirements 

- Environmental Uncertainty 
- Task Uncertainty 
- Inter-Organizational Uncertainty 

(Low et al., 2011) TOE 

Technological 
- Relative Advantage 
- Complexity 
- Compatibility 

Organizational 
- Top Management Support 
- Firm Size 
- Technology Readiness 

Environmental 
- Competitive Pressure 
- Trading Partner Pressure 

(Nuseibeh, 2011) Combined 

Transaction Cost 
Theory 

- Asset Specificity 
- Uncertainty 

Resource 
Dependence 
Theory 

- Importance of Resource 
- Control over Resource 

DOI 
- Relative Advantage 
- Complexity 
- Organizational Readiness 

Separate  
- Security Concerns 
- Demand Uncertainty 

 

2.2.7 Summarized List of Variables: 
The above list of variables as presented in section 2.2.6 was presented to the expert panel 

and the supervisory team to come up with the final list of variables to be studied for this 

study. The final list of variables is presented in the following table 2.1a: 

2.1a Summarized Variables of Adoption of CCT 

Context 
Independent 

variables 
Taken 
From 

Supporting References 

Technology 

Perceived Relative 
Advantage 

Literature 

(Chong et al., 2009; Hsu et al., 2006; Lee et al., 2009; 
Oliveira & Martins, 2010; Pan & Jang, 2008; Pan et al., 
2013; Sharma & Konsynski, 2007; Wang, Wang, & Yang, 
2010; Wu & Subramaniam, 2011; Zhu et al., 2006) 

Perceived Complexity Literature 
(Chong et al., 2009; Hsu et al., 2006; Lee et al., 2009; 
Oliveira & Martins, 2010; Pan & Jang, 2008; Wang et al., 
2010; Wu & Subramaniam, 2011; Zhu et al., 2006) 

Perceived Compatibility Literature 

(Bala & Venkatesh, 2007; Chong et al., 2009; Espadanal 
& Oliveira, 2012; Hsu et al., 2006; Lee et al., 2009; 
Oliveira & Martins, 2010; Oliveira et al., 2014; Teo et al., 
2006; Venkatesh & Bala, 2012; Wang et al., 2010; Zhu et 
al., 2006) 

Security Concerns Literature 
(Lippert & Ph, 2006; Popović & Hocenski, 2010; 
Saunders et al., 2009) 

Supply Chain 

Top Management 
Support 

Literature 
(Hsiu-Fen Lin, 2014; Pan et al., 2013; Sharma & 
Konsynski, 2007; Wang et al., 2010) 

Trading Partner 
Readiness 

Pre-study & 
Literature 

(Hsu et al., 2006; Lin, 2006; Lin & Lin, 2008; Oliveira & 
Martins, 2010; Son et al.,2008; Venkatesh & Bala, 2012; 
Wu & Subramaniam, 2011) 

Trading Partner Power 
Pre-study & 
Literature 

(Oliveira & Martins, 2010; Pan & Jang, 2008; Pan et al., 
2013; Patterson et al., 2003; Premkumar et al., 1997; 
Sharma & Konsynski, 2007; Wang & Peng, 2010; Wu & 
Subramaniam, 2011) 

Trading Partner 
Relationship 

Pre-study & 
Literature 

(Lin & Lin, 2008; Pan et al., 2013; Soares-Aguiar & 
Palma-dos-Reis, 2008; Son et al., 2008) 
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Environmental 

Environmental 
Uncertainty 

Literature 
(Cegielski et al., 2012; Hsu et al., 2006; Lin & Ho, 2009; 
Zhu & Kraemer, 2005) 

Facilitating Conditions 
Pre-study & 
Literature 

(Rosli, Yeow, & Siew, 2012; Thowfeek & Jaafar, 2013; 
Viswanath Venkatesh, Thong, & Xu, 2012) 

Moderators 

Power Distance 
Pre-study & 
Literature 

(Hofstede, 1980) Uncertainty Avoidance 
Pre-study & 
Literature 

Individualism 
Pre-study & 
Literature 

Age Literature 

(Im et al., 2011; Orji, 2010; Stella et al., 2014; Venkatesh 
et al., 2003; Yaqub et al., 2013) 

Gender  Literature 
Experience  Literature 
Nationality Literature 

Awareness 
Pre-study & 
Literature 

 

Looking at the context of this study, it was important to use different perspectives of 

variables, therefore, in this study three different perspectives were used. The first 

perspective is the technological perspective which looks at the technology under study 

from different angles. The different angles are relative advantage, complexity, 

compatibility, and the security concerns related to the technology – CCT. Does the new 

technology provide more advantages over the current technology? Is the process of 

adoption of new technology a complex process? Is the new technology compatible with the 

existing setup and existing technology? Are there any security concerns relating to data on 

the cloud with regards to security, theft, recovery, backup and etc.? These are some of the 

issues relating to the first perspective of the variables. The second perspective, i.e. supply 

chain looks at the supply chain related variables. They are top management support, 

trading partner relationship, trading partner power, and trading partner readiness. Top 

management support is critical for every organization which goes through technology 

adoption phase. Without support from the top management, the resources needed for 

adoption cannot be acquired. Also, trading partner relationship is very critical as good 

trading relationships lead to better communication and cooperation. Similarly, trading 

partner readiness is very important for a technology adoption project. Finally, trading 

partner power is also considered an important factor of technology adoption. These are 

supply chain specific variables which are very new to a technology adoption. The third 

perspective used for this study is the environmental perspective wherein two variables are 

used. They are facilitating conditions and the environmental uncertainty. It is important for 

a technology adoption project to consider the facilitating conditions required for adoption 

of technology. What rules and regulations are required to make the adoption a smooth 

process? Also, the uncertainty prevailing in the environment with regards to business 

environment are critical to be considered. 
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Apart from the three key perspectives, eight moderating variables are also considered in 

this study and they are grouped into two categories; the cultural variables, and the other 

variables. They are power distance, uncertainty avoidance, individualism, age, gender, 

experience, nationality, and awareness.  
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2-3. THE KINGDOM OF SAUDI ARABIA 

 

2.3 Introduction to Kingdom of Saudi Arabia Section 
This section presents a brief review of the Kingdom of Saudi Arabia (KSA) starting with its 

key characteristics, CCT adoption within KSA, business environment and petrochemical 

industry. Towards the end a complete section covering country’s culture is presented. 

 

2.3.1 Characteristics 
Being the birthplace of the second largest religion, Islam, KSA’s most significant 

characteristics are the two holy mosques in Medina Al-Munawwara and Makkah Al-

Mukarrama, which serve millions of Muslim pilgrims visiting the country annually, as well 

as verification of the Islamic (lunar) calendar and prayer timings for Muslims across the 

globe, and as a focal point when they physically turn their faces towards Makkah five times 

a day, as part of their religious duties to perform daily prayers. In 1932, King Abdul-Aziz 

bin Abdulrahman Al-Saud founded the country, and declared the constitution to be 

governed under Islamic law, or Shariah. Since then, the country has been governed under a 

monarchy, which has been inherited by the sons of King Abdul-Aziz. The current monarch 

is King Salman bin Abdul-Aziz Al Saud who became king on the 23rd January 2015. The king 

under KSA’s constitution is called the ‘custodian of the two holy mosques’ 

(World_Factbook, 2016). 

 

KSA lies in the southwest part of the Asian continent. It spans over two-thirds of the 

Arabian Peninsula, with an area of about 868,000 sq. m. (World_Factbook, 2016). The 

landscape is composed of plateaus, mountains, plains, valleys and deserts. There is a 560 

km long coastal line on the eastern side of the country with Arabian Gulf Sea, while the 

western side has a 1700 km coastal line of Red Sea. The geography of KSA can be divided 

into four dominant regions, with the Najd plateaus in the centre, the Tehama plains in the 

south-west, the northern mountain region, and the deserts in the Empty Quarter (SGS, 

2016).  

 

Demographic Information 

The Saudi Arabian demographic data is presented as follows in table 2.2: 

 
Table 2-2: KSA Statistics and Information 

Population 31,015,999 

Saudis 21.2 m (67%) 

Non-Saudis 10.39 m (33%) 

Males 55% 

Females 45% 

Youth (under 15) 29.4% (World_Factbook, 2016) 

Old (over 65) 3% (World_Factbook, 2016) 

Median age 25 
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Male median age 26 

Female median age 24 
Source: Saudi Arabia Central Department of Statistics and Information Report (2016). 

 

The median age of 25 and the youth population of just under 30% shows that it is highly 

likely that the transition of KSA into an information society would be greatly appreciated, 

since youth are more likely to accept and adopt innovative technology in contrast to the 

older population.  

The KSA economy is primarily based on export of oil and oil based products; the following 

(table 2.3) statistics show the impact of oil on the economy: 

 
Table 2-3: Saudi Economic Statistics 

Currency Saudi Arabian Riyal (SAR) 

USD 1 SAR 3.75 

Oil income 90% of total exports 

Oil generate 42% GDP 

Total revenues 87% are oil based 

Total oil reserves 16% of the world 
Source: Word_Factbook, 2016 

 

The growth in the petrochemical industry has improved the overall economic conditions of 

the country with oil related, or facilitated products like natural gas, metal, copper, and iron. 

Looking at the plummeting oil market, the Kingdom is trying to diversify its economy. The 

Kingdom’s 2030 plan is a great step in the right direction that promotes the private sector 

to grow and diversify the economy and employ more Saudi nationals.  

 

Saudi Petrochemical Industry 

KSA holds more than 25% of the world’s recognised oil reserves, claims over 257.8 trillion 

cubic feet of gas reserves – the fourth largest in the world – and is the region’s leading 

petrochemical producer (Hergenröther, 2014). It produces over 50 unique petrochemical 

products. The country’s petrochemicals sector is expected to grow due to private and 

public motivations and initiatives to diversify the country’s export portfolio. Downstream 

initiatives are already bearing fruits and are ready to become a strong pillar in what is still 

considered an upstream economy. According to industry insight, KSA’s petrochemical 

industry exports are touching 100 million tons in 2016. 10% of the worldwide 

petrochemical produce are manufactured in the Kingdom. Jubail and Yanbu cities form the 

centre of petrochemical industry and have played a vital role in the Kingdom’s resolve to 

develop hydrocarbon-based industries. The petrochemical sector is well placed in the 

region and driven by a great international demand outlook. With an annual capacity of 86.4 

tons, KSA is the region’s largest petrochemical producer (Hergenröther, 2014).  

The petrochemical industry depends on four main building blocks for developing end 

products. Petrochemical cracking units produce ethylene, propylene, butadiene and 
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benzene. The sector is expected to grow for many reasons. First, the country has 

substantial feedstock reserves, second, the low production cost of petrochemical products. 

Therefore Saudi companies are increasing their petrochemical production capacities. The 

Saudi Arabian Oil Company (ARAMCO) and the Saudi Basic Industries Corporation (SABIC) 

are the major actors in this sector. ARAMCO, the world’s largest oil producer, has invested 

in multi-billion-dollar projects in the Kingdom and provides the feedstock for numerous 

petrochemical projects. According to Gulf Petrochemicals and Chemicals Association, 

Arabian Gulf countries produced 39 million tons of petrochemical products in 2000. In 

2008, the production increased to 100 million tons, of which KSA had a 75% contribution 

(GPCA, 2015). Saudi Arabia exports petrochemicals, plastics, metal goods, construction 

materials and electrical appliances to some 90 countries. 

 

Sadara, a $20bn joint venture of ARAMCO and Dow Chemicals, is constructing world’s 

largest chemical complex in Jubail Industrial City, with 26 integrated world-scale 

manufacturing plants capable of producing about three million tons of diversified 

chemicals and plastic products annually. The complex will consist of a hydrocarbon and 

chlorine-based production facility. Sadara is expected to be a Fortune 500 company within 

the first year of full operation. The goal of the kingdom is to become a global leader in the 

petrochemical industry in the near future. Saudi Arabia has plenty of energy needed to 

produce petrochemical products. This dynamic trend will intensify in the future. 

 

The petrochemical SC, especially the upstream segment, is intrinsically characterised by 

the above characteristics, with large numbers of small and medium-sized enterprises 

(SMEs) that provide operational support to the major oil companies through their services 

and technologies. How well these service providers are managed as part of the total SC of 

the major companies is of significant importance to the effectiveness and efficiency of the 

oil and gas SC. Further, the agility of these firms across the petrochemical SC and the 

impact of SC performance are of great importance in achieving related SC competitiveness 

(Yusuf et al., 2014). 

 

In the petrochemical SC, as in other industries, minor suppliers tend to have limited 

influence on their SCs. Wisner, (2003) contends that, in most cases, SCM is not feasible in 

situations such as ‘‘when the focal organization is not in a position of power or structural 

dominance.” It is important therefore for the major operators in the industry to lead the 

development of SCM. This is increasingly being recognized, as major petrochemical 

organizations for example, believe that an agile SC rather than internal operations will 

become the main source of performance improvement. In fact, SCM practices are now seen 

as offering opportunities to upscale performance when the latitude for cutting internal 
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costs and re-engineering business processes has been exhausted or does not exist (Ernst & 

Steinhubl, 1997). This follows the trend already set in other sectors (Ramdas & Spekman, 

2000). In spite of the need for greater SCM practices in the petrochemical industry, 

evidence suggests that a significant number of companies have doubts about the 

effectiveness of their supply chains and less than half believe they have the requisite tools 

and skills to optimize their supply chains (Ernst & Steinhubl, 1997). As oil companies move 

from the practices of retaining all needed capacities in-house to a higher level of 

outsourcing, greater integration and SCM capability are becoming profoundly important 

(Zhou et al., 2010). This involves managing a network of suppliers, service providers, other 

operating companies, and customers across the value chain. Whilst the industry has made 

some progress in the use of SC technologies such as EDI and RFID, it lags behind in the use 

of integrated planning and scheduling across the SC. A major challenge in the industry is, 

therefore, finding organizational solutions to enhance SC agility and performance 

(Reichhart & Holweg, 2008). This is where CCT emerges as a possible solution provider to 

the issues of SC agility and performance.  

 

2.3.2 Research on Technology Adoption in Saudi Arabia 
In many developing countries the technology adoption has been very low despite major 

investments in ICT. Consequently, many studies have endeavoured to analyse the social, 

cultural, organizational, economical, and technological factors that might foster or hinder 

the adoption of technology in countries like KSA. Appendix 2.3 provides an examination of 

some of the major studies on technology adoption in KSA. 

 

Research on the Cloud in Saudi Arabia 

CCT is still in its embryonic stage and in KSA it is not prevalent. The literature is mostly 

mute when it comes to researching CCT in KSA. The only large scale study found is by 

Communications and Information Technology Commission (CITC) of KSA. They conducted 

an extensive study to assess the situation of adoption and use of datacentre, managed, and 

cloud services among 780 Saudi organizations, interviewing 206 of them, while there were 

19 in-depth interviews with various stakeholders including service providers and 

regulators. The findings of the study were compared with a similar study conducted in 

2011 with 1048 organizations, including 321 interviews, along with 26 service providers. 

Following (table 2.4) are the key findings: 

 
Table 2-4: CITC Research Findings on CCT Adoption in KSA 

Services Organizations Use Findings (2015) 

Server installations 80% 

Basic facilities (server closets, server rooms) 93% 

Built full-fledged data-centres 7% 

Co-located their servers in a commercial data-centre 3% 

http://www.citc.gov.sa/en/Pages/default.aspx


35 

 

Service providers to manage server infrastructure 25% 

High prices, low service quality, security issues, loss of control Inhibitors to adoption 

Higher-quality data-centre is the top driver for choosing 

commercial data-centre 
47% 

Better data-centre internet connectivity is also a driver 39% 

Co-location would allow them to keep up with the latest 

technology trends 
31% 

Lack of internal skills was the top reason for co-locating 24% 

Most preferred cloud service is SaaS 21% 

Second most preferred cloud service is IaaS 9% 

Least preferred cloud service is PaaS 5% 

Cost savings and efficiency gains Drivers to adoption 

email, finance and accounting, human resource management, 

customer relationship management, and security 
Popular SaaS services 

Source: Adapted from (CITC, 2015) 

 

CCT in KSA is slowly and steadily moving from the ‘hype’ to the ‘test’ phase. The following 

picture (fig. 2.2) shows adoption of SaaS services during 2011, 2015, and a projection of 

2018: 

 

Figure 2-2 Adoption of Cloud Services in KSA 

 
Source: CITC 2015 

 

SaaS is the most user friendly and mature type of cloud service. As evident from the above 

picture, IaaS is the fastest-growing service. It allows users to access computing 

infrastructure when needed in the most cost-efficient way with a scalability feature and 

pay-per-use model. PaaS currently shows stagnation, but it has huge potential since it 

provides a very cost-effective platform for application developers. 

 

Cloud services are gaining momentum in the Saudi market and the service provider 

network shows growth trajectory. The market is likely to grow further with new entrants 

and as existing ones provide more sophisticated services. This leads to greater awareness 

of the CCT among organizations and consequently increases adoption and use. The drivers 

to adoption as highlighted in the CITC study are cost savings and efficiency gains, while the 

http://www.citc.gov.sa/en/Pages/default.aspx
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inhibitors to the adoption of cloud services are pricing structures, loss of control over data 

management, security concerns, and low service quality of the providers. 

 

Saudi Culture 

KSA culture can be defined by tribal systems, observance of religion, and modernization. 

Islam is a complete way of life that affects Muslims in their everyday life affairs (Al-Saggaf, 

2004). Islamic principles should motivate Muslims to adopt the best practices for 

improving their lives, obeying rules and giving regard to other faiths and sects, resulting in 

a society of harmony and mutual growth. Islam requires gender segregation in certain 

cases for safety and privacy concerns, but traditionalists promoted this as a role which 

developed as a pattern, and norm of the KSA society over the years. Therefore, as part of 

the KSA culture, the genders are segregated. Men and women are required to work 

separately. Reflecting the country's tribal systems and kinship connections, nepotism and 

bias are often observed in KSA culture (Al-Somali, 2011). 

 

The KSA government is using international consultants to help modernizing efforts of the 

country (Al-Shehry et al., 2006); however, being a religious, tribal, and conservative 

society, it can impact the adoption of Western technology. Modernizing efforts include 

conserving Islamic civilization and Arab values and the autocratic government style, while 

adopting Western technology, and modernizing education and healthcare systems (Al-

Shehry et al., 2006). In the light of Hofstede’s research, which states that national culture 

affects organizational culture, these issues become critical considerations when 

considering adoption of CCT in the SPSC organizations. The effect of culture has been 

noticed in KSA when the Internet was introduced after long discussions and consultations 

among the authorities. Finally, a huge Internet traffic filtering system was set up at King 

Abdul-Aziz City of Science and Technology (KACST) in Riyadh. The KSA authorities had and 

continue to have serious concerns about undesirable traffic violating Islamic and cultural 

values (Al-Saggaf, 2004). 

 

2.3.3 Understanding Culture 
Culture when studied as part of research poses a great challenge, which is understanding 

what culture is. This is mainly due to the countless definitions, perceptions, and 

dimensions that describe this phenomenon (Straub et al., 2002). It has been researched in 

many studies, as ideology and basic assumptions (Sackmann, 1992), norms and practices 

(Hofstede 1998), symbols (Burchell et al., 1985), language, ideology, rituals, myths, and 

ceremony (Pettigrew, 1979). Jermier et al., (1991) distinguishes the implicit aspect of 

culture (e.g., assumptions) as ideational and the more explicit (e.g., norms and practices) as 

material. Schein (1985) three-level model of culture describes both the more and less 

observable aspects of culture.  
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Hofstede (1980) definition is "the collective programming of the mind that distinguishes 

members of different societies." Perhaps the most encyclopaedic and widely accepted 

definition is provided by Kroeber and Kluckhohn (1952:181), who, after studying more 

than three hundred different definitions came up with the following (Adler, 1997): 

 

“Culture consists of patterns, explicit and implicit, of and for behaviour 

acquired and transmitted by symbols, constituting the distinctive achievement 

of human groups, including their embodiment in artefacts: the essential core of 

culture consists of traditional (i.e. historically derived and selected) ideas and 

especially their attached values' culture systems may, on the one hand, be 

considered as products of action, on the other, as conditioning elements of 

future action.” 

 

It is significantly important to understand culture when technology adoption is being 

studied, since culture at any level can impact the effective adoption of technology (Leidner 

& Kayworth, 2006). Since managers as individuals are members of a certain nation, 

organization, or group, they are under certain cultural influence, so culture affects their 

managerial decision making process. Consequently, culture is a challenging factor to study. 

It is often implied. Culture creates a filter that people indirectly use to choose their 

behaviours. As an inhibitor to technology adoption, it is often ignored (Tichy, 1983). 

 

National Culture  

National culture is one of the most important aspects of culture. It plays a vital role in 

shaping organizational culture (O’Connor, 1995). Van Oudenhoven, (2001) argued that 

perceived individual inconsistencies in the national culture lead to differences between 

organizational cultures. The national culture can directly impact decision makers, which 

may hamper the adoption of innovative systems (Yoshiaki et al., 2007) like CCT. Abdalla & 

Al-Homoud, (2001) also suggested that national culture is better at forming employee 

attitudes and behaviours than organizational culture, and can affect both managers and 

employees. It is therefore critical that cultural impact is studied in studies where 

respondents belong to various cultural backgrounds.  

 

Culture exists at various levels of social groups such as nation, gender, age and profession. 

Therefore, people can be classified in many ways such as a nation, region, or ethnic group 

(national culture), women versus men (gender culture), old versus young (age group and 

generation culture), a social class, a profession or occupation (occupational culture), a type 

of business, or a work organization (organizational culture). This research studies culture 

at the national level. Studying national culture would help identify if the cultural 

background has any impact on the adoption decision of CCT by managers of SPSC 

organizations. 
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Studying Cultures 

There are broadly two methods to study culture. The first studies culture from within and 

looks at how culture works. With this method, the researcher wants to understand the 

behaviour of people from their viewpoint. The other method is to compare one culture 

with another. With this method, the researcher uses predetermined categories to inspect 

certain cultural aspects. The idea is to compare the national culture against certain quality. 

The two methods are called emic and etic respectively (Gudykunst, 1997). This research is 

using the etic method since this will present viewpoints that will help in understanding 

how cultures are similar or different. 

 

Many cultural taxonomies help researchers study different cultures e.g. Kluckhohn and 

Strodtbeck's value-orientation approach (Hills, 2002), the polychronism versus mono 

chronism (Hall & Hall, 1990), model of national culture differences (Trompenaars, 1996), 

time orientation (Trompenaars, 1996), but one set of cultural dimensions that received 

significantly high attention from the researchers was Hofstede’s (1980) national cultural 

dimensions. In a detailed study of 66 countries Hofstede (1980), developed four 

dimensions to measure national culture. These dimensions are named power distance 

index (PDI), individualism/collectivism (IDV), masculinity/femininity (MAS), and 

uncertainty avoidance index (UAI). Later on, the fifth dimension, long-term 

orientation/short-term normative orientation (LTO) and the sixth dimension, indulgence 

versus restraint (IDR) were added. Hofstede’s cultural dimensions have most widely been 

used and validated in cultural studies (Obeidat et al., 2012), especially in relation to 

workplace behaviour (Chiang & Hsieh, 2012). It is for this reason that for this study, 

Hofstede’s (1980) cultural dimensions are used to assess impact of culture on adoption of 

CCT in organizations of SPSC. 

 

However, Hofstede (1980) categorized all Arab countries together, assuming that they 

shared the same morals, values and faith to form their national culture. This idea has not 

always been appreciated. The appropriateness of the group was first refuted by (Hickson & 

Pugh, 1995). Even before Hofstede’s initial work, Said, (1978) was against the idea that all 

Arab countries have the same cultural values and norms. KSA is culturally homogenous 

and highly convergent around preserving its cultural values from outside influences 

(Rawwas et al.,s 2004). Fig. 2.3 presents Saudi cultural index values as per Hofstede’s 

definitions. 
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Figure 2-3 Hofstede’s Saudi Cultural Dimension Values 

 
Source: https://geert-hofstede.com/saudi-arabia.html  

 

 

Power Distance (PD) 

Hofstede, (2016), defines power distance (PD) as “The extent to which the less powerful 

members of institutions and organizations within a country expect and accept that power 

is distributed unequally.” PD is the extent to which a particular national culture consents 

and recognizes the uneven distribution of power in organizations. An example of unequal 

power in an organization is the boss subordinate relationship where the boss has all the 

power and subordinates have none. Based on Hofstede's study, there is inequality of power 

in every society and such an inequality is inevitable and functional. "Within organizations 

as units of society...an unequal distribution of power over members is the essence of (the) 

organization (Hofstede, 1984).”  

 

Based on Hofstede’s PDI, high PDI countries include the Middle Eastern Arab countries, the 

Philippines, Mexico, India, Singapore, and Brazil. Low PDI countries include the United 

States of America, Austria, Denmark, New Zealand, and Ireland. The countries that fall in 

the middle of Hofstede's PDI include Japan, Italy, and South Africa. Based on the differences 

between high- and low-power distances, the following hypothesis is presented. KSA has a 

PDI of 95 which is on the higher side and can be explained as a society where there is a big 

gap between the boss and subordinates. This is a characteristic of a society where adoption 

of new technology would be expected to be very low as per the Hofstede’s study. 

 

Individualism/Collectivism 

Individualism/collectivism (IDV) is “The degree of interdependence a society maintains 

among its members” (Hofstede, 2016). It is the measure that show how much people of a 

society are cohesively grouped. “Individualism pertains to societies in which the ties 

between individuals are loose: everyone is expected to look after himself or herself and his 

https://geert-hofstede.com/saudi-arabia.html
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or her immediate family”; conversely, collectivism means “people from birth onwards are 

integrated into strong, cohesive in-groups, which throughout people’s lifetime continue to 

protect them in exchange for unquestioning loyalty” (Hofstede, 1984). Group-oriented 

cultures place themselves as part of society and consider mutual goals and prosperity as 

critical.  

 

Based on Hofstede’s individualistic index, American, British, Australian, Canadian, and the 

Dutch societies are characterized by high individualism while the Middle Eastern Arab 

countries, Colombian, Venezuelan, Taiwanese, Singaporean, Greek, and Mexican societies 

fall in the low individualism. Saudi scores 25 in the individualism index, which is on the 

lower side showing a characteristic which depicts a society where people are low adopters 

of technology. 

 

Masculinity/Femininity 

Masculinity/femininity (MAS) is “The fundamental issue here is what motivates people, 

wanting to be the best (Masculine) or liking what you do (Feminine)” (Hofstede, 2016). 

This dimension index is based on scores of a ‘social-ego’ factor, masculinity versus 

femininity. It refers to male dominance in both traditional and modern societies, and of 

male assertiveness and female nurturing (Hofstede, 1984). KSA scored 60 in this index, 

which means that KSA is a masculine society and is on the higher side showing a 

characteristic which shows a society where people are high achievers and are success 

oriented, hence they are adopters of technology.  

 

Uncertainty Avoidance 

Hofstede, (2016), defines uncertainty avoidance (UA) as “The extent to which the members 

of a culture feel threatened by ambiguous or unknown situations and have created beliefs 

and institutions that try to avoid these.” Human society has developed means to manage 

the inherent uncertainty of life and different societies have adapted to uncertainty 

differently (Hofstede, 1984). At the national cultural level tendencies towards inflexibility 

and strictness, intolerant against difference of opinions, and conventionalism, are all 

related to a norm for intolerance of ambiguity measured in an uncertainty avoidance index 

similar to a PDI. 

 

Societies use technology, law, and religion, while organizations use technology, rules, and 

rituals to manage uncertainty. With rapid changes, technology is considered to be risky. As 

a result, technology has flourished in uncertainty acceptance cultures more than in 

uncertainty avoidance cultures. Thus, individuals in uncertainty avoidance cultures 

perceive technology to be less useful and harder to use than those in uncertainty 
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acceptance cultures. This leads to a general hypothesis that a culture with a lower level of 

uncertainty avoidance will tend to have more technology adoption than a culture with a 

higher-level of uncertainty avoidance. KSA scored 80 as per Hofstede’s study on this 

dimension, making it an uncertainty avoiding society which can be interpreted as a society 

where technology adoption is low.  

 

Long Term Orientation vs Short Term Normative Orientation 

Hofstede, (2016), defines long-term orientation (LTO) as “How every society has to 

maintain some links with its own past while dealing with the challenges of the present and 

future?” Different societies have different ways of dealing with these two existential goals 

of linking with the past and dealing with the future. 

 

Societies with low long-term orientation index score prefer to maintain long-established 

traditions and values while showing some resistance to societal change. A high long-term 

orientation score society takes a more rational approach: these societies encourage 

prudence and hard-work in modern education as pre-requisites to success. In an 

organizational context, this dimension is related to "(short term) normative versus (long 

term) pragmatic." The normative nature of Saudi society is evident from its low index value 

of 36. People in this culture type are concerned with establishing the absolute ‘truth’. They 

follow traditions, are not worried to save for the future, and like quick results. 

 

Indulgence vs Restraint 

Indulgence vs restraint is “The extent to which people try to control their desires and 

impulses” (Hofstede, 2016). Indulgence culture allows relatively free gratification of basic 

and natural human wants relating to enjoying life and having fun.  Restraint culture, on the 

other hand, suppresses those desires and regulates through strict social norms. KSA's 

indulgence score is 52 which is neither on the higher side nor the lower side, hence, it does 

not point to a clear preference on this dimension. 

 

Baker et al. (2007) suggest that technology adoption and diffusion are extensively 

investigated in developed countries and their findings cannot necessarily be applied to 

developing countries like Saudi Arabia. The Arab countries face a deficiency of such studies 

(Abdelghaffar, 2012). There is a need to investigate social and cultural factors. Like other 

Arab countries, Saudi Arabia's religion, the tribal system, its regime, customs, values, 

history, and language have a long standing cultural tradition (Hu et al., 2010). In Saudi, 

religion plays a dominant role in shaping its culture, determining the social norms, values, 

forms, traditions, rights, and practices of society (Al-Saggaf, 2004). For historical reasons, 

Saudi is primarily a masculine culture with traditionally negligible women participation in 
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the workforce, hence making it hard to measure masculinity as a differentiating factor 

(Alhirz & Sajeev, 2015). Long-term orientation was introduced as a factor influenced by the 

Confucian philosophy (Franke et al., 1991), which is unfamiliar to Saudi culture. The Saudi 

value for indulgence index is 52 as per Hofstede’s measurement, which shows that Saudi is 

neither high nor low in this dimension, hence this dimension does not affect Saudi Arabia 

(Geert Hofstede, 2016). Therefore cultural dimensions studied in this research are power 

distance, uncertainty avoidance, and individualism, while masculinity, long-term 

orientation, and indulgence dimension are not considered. 

 

 

2-4. THE CONCEPTUAL MODEL 

 
2.4 Introduction to Technology Adoption Section 
The development of a conceptual model starts with a review of popular technology 

adoption models. From a technology adoption perspective, in this study, CCT adoption is 

defined as a choice made by managers of organizations of SPSC to adopt CCT for use in 

their SC activities. The examination of the literature above suggests the importance of a 

more exhaustive understanding of the factors affecting the adoption of CCT in the context 

of SPSC organizations. This section mainly presents a review of technology adoption 

models, appropriate variables for this study, and finally a discussion on the selected 

variables. 

 

2.4.1 Technology Adoption Models 
Technology and especially IT is globally regarded as a prerequisite to improving the 

economic competitiveness of a firm; it plays a significant role in enhancing organizational 

productivity (Barrett & Sexton, 2006). The influence of innovative technology to economic 

growth can only be appreciated when and if it is widely implemented and adopted. 

Diffusion is the result of a series of choices to instigate the use of new technology. These 

decisions are actually the comparative outcome of unclear benefits of the innovation with 

unclear costs of adoption. Adoption of technology is an ongoing process against the 

invention of that technology, which often occurs as a single event. However, it is the 

diffusion of innovation rather than the invention of technology that eventually measures 

the pace of economic growth and change of productivity rate. Until and unless many users 

adopt the new technology, its real contribution could not be realized (Schiffman & Kanuk, 

2000) and the early adopters are more likely to significantly gain competitive advantage 

(Salavou et al., 2004).  

 
Electronic technology invention and adoption have been going on since the advancement 

in computing technologies during the late eighties. It is therefore critical that determinants 

of technology adoption are understood totally in conjunction with the theories and models 
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that address technology adoption. Unfortunately, not many literature review initiatives are 

undertaken to comparatively study models of technology adoption at the individual level, 

and even fewer are undertaken at the firm level (Oliveira et al., 2011). While adoption is 

defined differently by different authors who fundamentally separated adoption, 

development, implementation, and use (Rogers, 1995); the diffusion of an innovation is the 

process by which innovation is disseminated to people within an organization or to 

organizations within a population over time (Rogers, 1983).  

 
With the evolution of technology, researchers became ever more interested in studying the 

behaviour of consumers and organizations in accepting and adopting new technologies.  

 
Technological innovations have changed the way organizations do business and they have 

impacted the way people acquire information and interrelate with the environment 

(Cantisani & Cantisani, 2006). Adoption of new technologies is a result of peoples’ basic 

research about potential benefits they get out of these technologies. Learning new 

technologies can be through behavioural or cognitive variations that occur during 

information search. Behavioural learning occurs when people change the way they do 

things while responding to stimuli from information (Bandura, 1989). The key of 

behaviour based learning models of new technology is that people respond to the 

environment by ‘solving problems’ and providing solutions (Schiffman & Kanuk, 2000). On 

the other hand the cognitive learning model of technology innovation focuses on how 

people respond to stimuli and their environment. Since this review is focused on various 

intrinsic and extrinsic environmental factors that affect the technology adoption; cognitive 

learning is also taken into consideration. Though many theories are used in IS research 

(Wade, 2009); the focus of this study is only on technology adoption theories and models. 

Following is a brief explanation of prominent technology adoption theories listed 

chronologically from the date they were first published: 

 

2.4.1.1 Diffusion of Innovation – DOI (1962) 

Rogers (2003) theory is perhaps the most extensively used adoption and diffusion theory. 

He defines the innovation-decision process in five progressive stages (Fig. 2.4) as a process 

through which an individual over a period of time initially gets knowledge of the 

innovation (knowledge), forms an opinion about the innovation (persuasion), decides 

whether or not to adopt (decision), implements the innovation (implementation), and 

confirms whether the innovation is adopted or not (confirmation). 
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Figure 2-4 Rogers’ innovation-decision process 

 

DOI theory caters how, why, and at what rate, innovative technology diffuses through 

individuals and firms. It sees new technology as being disseminated via certain networks 

over time and within a particular social system (Rogers, 1995). People possess different 

levels of acceptance of inventions; thus it is commonly observed that the part of those 

adopting innovation is almost ‘normally distributed over time’. Rogers (1995) broke this 

normal distribution into sections leading to five classes of individual innovativeness (from 

initial to last adopters): ‘innovators, early adopters, early majority, late majority, laggards’. 

The technology adoption process at the firm level is more complex. It usually comprises 

many individuals, which include both proponents and opponents of new technology, 

everyone playing a role in the decision making. Fig. 2.5 shows the DOI model. 

 
Figure 2-5 Rogers Diffusion of Innovation 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
At firm level, in DOI theory, innovativeness is related to independent variables like leader 

characteristics which describe how leader reacts to change. Internal firm’s structural 

characteristics which, according to Rogers, (1995), include observations whereby; 

‘centralization’ is the level of individuals’ power and authority in firms; ‘complexity’ is the 

level of their knowledge and expertise in firms; ‘formalization’ is the level of enforcing 

rules and regulations in firms; ‘interconnectedness’ is the level of interpersonal networks; 

‘organizational slack’ is the level of uncommitted resources available to a firm; ‘size’ is the 

number of employees of a firm, and ‘external characteristics’ of the organization refer to 

openness of system .  
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Rogers divided adopters into five categories (Fig. 2.6) namely; innovators, early adopters, 

early majority, late majority, and laggards. He describes the innovators as those who 

initiate new ideas in the social system; then early adopters are the ones who accept a new 

idea, implement it, and communicate the results to others in the social system. The early 

majority advocates new ideas before others and deliberate some time before adopting an 

innovation. The late majority are not clear about the innovation and are cautious to adopt. 

Finally, the laggards are the ones who are resistant to change (Rogers, 2003).  

 
Figure 2-6 Adopter categories and the percentage of innovativeness 

 
 

 
Limitations: Researchers on organizational technology have critically cited the 

deficiencies of DOI and have concluded that innovation characteristics are not adequate to 

comprehend the adoption behaviour (Lee & Cheung, 2004; Prescott & Conger, 1995). Lee 

and Cheung (2004) contend that the Rogers’ model does not cater the possibility of 

organizational and environmental variables. Moreover, (Perez et al., 2004) assert that 

“classical diffusion variables by themselves are unlikely to be strong predictors of adoption 

for complex organizational technology, suggesting that additional factors, either as 

independent or control variables, should be added” (p. 281). Parker & Castleman, (2009) 

note that DOI does not consider the nature of relationships between organizational and 

individual decision-making, and the complex societal contexts in which firms make 

decisions. Furthermore, they contend that other theories must be combined with DOI to 

supplement an integrated theoretical framework for future research on organizational 

technology adoption. 

 

2.4.1.2 Theory of Reasoned Action – TRA (1980) 

The TRA model incorporates unplanned actions and defines the links between individuals’ 

beliefs, attitudes, norms, intentions, and behaviours. It states that attitudes lead to 

intention and intentions in turn lead to behaviour.  The attitude towards a certain 

behaviour is based on the idea that the behaviour indicates some outcome and evaluation 

of that outcome. The theory considers the role of others’ attitudes in deciding a person’s 

behaviour, thus highlighting the importance of social networks in the evaluation process 

(Ajzen & Fishbein, 1980). There is little criticism of the model that it does not consider 

indirect factors like ‘advertising and marketing’ in reaching a decision of adopting 

technology (Ratten & Ratten 2007). This theory asserts that it is the human belief that 
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affects the intentions, and intention in turn influences the action (Bélanger & Carter, 2008). 

Fig. 2.7 shows the TRA model. 

 
Figure 2-7 Theory of Reasoned Action 

 
 
 
 
 
 
 
 

 
Limitations: High predictability of TRA has been confirmed by (Sharma & Kanekar, 2007); 

it is mainly dependent upon the individual’s motivation, and neglects the personal ability 

to carry out the task. 

 

2.4.1.3 Technology Acceptance Model – TAM (1985) 

For its simplicity in describing the motives behind the individuals’ decision of accepting 

new technology, Davis’ TAM is the most extensively studied and applied framework 

amongst the technology adoption theories (Oliveira et al., 2011). The rationale for adopting 

a new technology is clarified in this model as it focuses on how beneficial a person finds it 

and how well it fits into their lifestyle (Chan & Lu, 2004). Based on the cost-benefit 

paradigm and self-efficacy theory by Bandura, (1982), Davis (1985) considered that 

decision-making strategy depends on consumers’ evaluation of the rational compromise 

between the effort of strategy implementation and decision accuracy. The difference 

between efforts required for implementation and accuracy is similar to the difference 

made between perceived ease of use and perceived usefulness. Hence, TAM advocates that 

new technology adoption is affected by factors like: ‘perceived ease of use’, ‘perceived 

usefulness’, and ‘behavioral intention to use’ (Davis 1985). Fig. 2.8 shows the TAM model. 

 

Figure 2-8 Technology Acceptance Model 

 
 
 
 
 
 
 
 
 

 
TAM is empirically applied in research; with more empirical studies applying TAM, 

limitations also surfaced (Venkatesh et al., 2003). For example, TAM is not entertainment 

oriented. Consequently, academics have added factors that affect consumers’ adoption of 

new technology in diverse circumstances. Venkatesh & Davis (2000), in TAM2, included 
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subjective norms as additional predictors of instinctive behaviour. Fig. 2.9 shows the TAM 

2 model. 

 
Figure 2-9 Technology Acceptance Model2 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

A complete nomological network of the determinants of individuals’ technology adoption 

and use was presented by Venkatesh & Bala, (2008). By combining TAM2 (Venkatesh & 

Davis, 2000) and the ‘model of the determinants of perceived ease of use’ (Venkatesh, 

2000), the ‘integrated model of technology acceptance—TAM3’ was developed. It suggests 

three combinations that were not empirically tested in the prior research, namely; (i) 

‘perceived ease of use and perceived usefulness’; (ii) ‘computer anxiety and perceived ease 

of use’; and (iii) ‘perceived ease of use and behavioural intention’. Fig. 2.10 shows the TAM 

3 model. 
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Figure 2-10 Technology Acceptance Model3 

 
 
Limitations: Although TAM has been modified to TAM2, and included subjective norm 

factor in the model as additional predictors of human intention to use technology; it 

ignores the social norm factor found in TRA. Subjective norms have positive impact on 

individuals using the technology among social networks (Venkatesh & Davis, 2000). 

Benbasat & Barki, (2007) discussed explanatory power and extendibility as the major 

limitations in TAM and argue that the model “focuses solely on the paradigm in the 

explanatory powers at the expense of determining and clarifying grounded variables” and 

it fails to provide a mechanism to include future variables. TAM considered perceived 

benefits, while TRA and TPB have considered both negative and positive beliefs. TAM 

ignores the emotional choices and considers the acceptance of technology rather than 

usage behaviour. The TAM and its related features are inadequate to clearly and 

sufficiently represent today’s modern technologies.  Holden & Karsh, (2010) suggest that 

the TAM may benefit from several additions and modifications.  

 

2.4.1.4 Technology Organization Environment Framework – TOE (1990)  

The TOE framework (DePietro et al., 1990) examines how organizations adopt new 

technology within their operational environment. The managerial characteristics or 

leadership style is also considered. The TOE framework views organizational acceptance of 
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technological innovation from three contextual aspects, namely: ‘technological context’ 

referring to perceived internal and external technological benefits relevant to the firm; 

‘organizational context’ referring to perceived resources a firm has; and ‘environmental 

context’ referring to the arena in which a firm conducts operations (DePietro et al., 1990). 

The TOE framework originally presented by DePietro et al., (1990) is a logical starting 

point when researchers want to launch a new model. Due to its flexible nature, the TOE 

framework has been adapted and modified in various setups and situations (Lian et al., 

2014; Oliveira et al., 2014). TOE framework has been a popular base model in investigating 

issues of new technology adoption, implementation, and usage (Salwani et al., 2009). 

Moreover, TOE framework also provides empirical support in various IS domains, 

including electronic funds transfer (EFT), electronic data interchange (EDI), e-commerce, 

open systems, material requirement planning, and enterprise resource planning 

(Ghobakhloo, Arias-Aranda, & Benitez-Amado, 2011; Pan & Jang, 2008; K Zhu & Kraemer, 

2005).Fig. 2.11 shows the TOE framework. 

 
Figure 2-11 Technology, Organization, and Environment Framework 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

2.4.1.5 Theory of Planned Behaviour – TPB (1991)  

According to the TPB, individual behavior is directed in three respects: behavioral – beliefs 

about the outcome of behavior, normative – beliefs about others reaction and expectations, 

and control – beliefs about the factors that may help or hinder performance of the behavior 

(Ajzen, 2006). This theory focuses on the phases an individual goes through while adopting 

a new technology. It assumes that there is a rational thought pattern in describing the 

technology adoption process (Ratten 2008). Unlike the theory of reasoned action, this 

theory does not consider unplanned behavior which leads to using the technology. Instead, 

it proposes that all individuals regardless of their demography or geography, experience 

similar technology adoption stages pre-emptively (Ajzen, 1985). This means that this 

theory does not consider learning or environmental changes that may affect an individual’s 

ability to adopt a new technology. Fig. 2.12 shows the TPB model. 
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Figure 2-12 Theory of Planned Behaviour 

 
 
 
 
 
 
 
 
 
 
 

 
Limitations: TPB is seen as an extension to TRA, as well as the basis of the TAM. Despite 

this, TPB has limitations, e.g. personal and demographic variables are not considered, and 

subjective measurements perceive behavioural control. It mainly operates when behaviour 

is controlled by human will and unconscious motives are not considered. 

 

2.4.1.6 Technology Task Fit – TTF (1995)  

Technology task fit (TTF) theory argues that the use of information systems and 

performance benefits are better achieved if the information systems are matched against 

the tasks performed by individuals. In that, adoption of new technology would have a 

positive impact on individuals’ performance if their IT skills are matched with the tasks 

they perform (Goodhue & Thompson, 1995). TTF consists of eight factors, namely: ‘quality, 

locatability, authorization, compatibility, ease of use/training, production timelines, 

system reliability, and relationship with users’. Although this model is used to study 

technology adoption at the individual level, Zigurs & Bonnie, (1998) presented an 

analogous model to be used at the firm level. The initial TTF measure has been modified to 

suit the requirements of particular studies. Fig. 2.13 shows the TTF model. 

 
Figure 2-13 Technology Task Fit Model 

 
 
 
 
 
 
 
 

 

2.4.1.7 Iacovou et al. Model (1995) 

Iacovou et al., (1995) while studying EDI adoption analyzed inter-organizational systems 

(IOSs) characteristics that have an impact on organizations to accept IT innovations. The 

foundation of this model is on factors like ‘perceived benefits’, ‘organizational readiness’, 

and ‘external pressures’. It is well suited to explain the adoption of an IOS.  The perceived 

benefit is not similar to factors in the TOE framework while the organizational readiness is 
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a combination of the technological and organizational context. Therefore, IT resources are 

similar to technology context while financial resources are similar to the organizational 

context. Fig. 2.14 shows the Iacovou et al. model. 

 
Figure 2-14 Iacovou et al. Model 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
Limitations: This model has not been brought to practice much and there is not much 
work done on this model. 
 

2.4.1.8 Unified Theory of Acceptance and Use of Technology – UTAUT (2003)  

UTAUT is a yardstick and most predictive model in the technology adoption literature 

(Weerakkody et al., 2013). Venkatesh, et al., (2003) incorporated the major models of 

technology adoption and suggested UTAUT model, which comprises both aspects of social 

influences and situation of voluntary use. Specifically, UTAUT suggests ‘performance 

expectancy’, ‘effort expectancy’, ‘social influence’, and ‘facilitating conditions’ as predictors 

of behavioral intention, along with ‘gender’, ‘age’, ‘experience’, and ‘voluntariness of use’ as 

moderators. In UTAUT, variables like ‘computer playfulness’ and ‘perceived enjoyment’ are 

proposed as predictors of perceived usefulness (Venkatesh, et al., 2003). Fig. 2.15 shows 

the UTAUT model.  

 
Figure 2-15 UTAUT Model 
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price value, and habit while age, gender, and experience were hypothesized to moderate 

the effects of the new constructs on behavioral intention and actual technology use. 

Compared to UTAUT, UTAUT2 produced a significant enhancement in the variance 

explained in behavioral intention and technology use.  

 
Figure 2-16 UTAUT2 Model 

 
 

Limitations: Where TAM fails to provide a mechanism to include future factors (Benbasat 

& Barki, 2007) when transitioning from TRA; UTAUT tries to solve this issue by adding the 

social norms of TRA and the perceived behavioural control of TPB. Nevertheless, it neglects 

the concepts of attitudes and beliefs. 

 
The review of technology adoption models helped in identifying a comprehensive list of 

technology adoption variables within the context of organizations belonging to supply 

chains (see Appendix 2.4). 

 

2.4.2 Variables Identified 
To finalize the list of variables for this study, a focus group discussion session was 

organized. The focus group was composed of an experts’ panel working on a similar 

research project on developing a multi-criteria decision making framework for CCT 

adoption by organizations in KSA. The idea was to review the variables and brain storm on 

the final list. The panel, during the discussion, reviewed the variables from the list and 

suggested that the SC context should have more relevant variables; they suggested two 

additional variables which were not picked in the initial literature review. They are; (1) 

business relationship between SC organizations and (2) reliance on partner organization in 

a SC. Considering these suggestions, a renewed effort was made to find if similar variables 

have been used in the literature. Business relationship was found similar to the trading 

partner relationship (Venkatesh & Bala, 2012); while reliance on partner organization was 

found similar to trading partner power (Pan et al., 2013).  
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The focus group session further suggested that culture also plays an important role in 

technology adoption. One member suggested that Hofstede’s cultural dimensions have 

extensively been used in technology adoption studies and they give a good measure of 

assessing cultural impact on such studies. KSA, due to its nomadic background, its religion, 

and business style presents an interesting case of culture, hence it should be measured. 

Alhirz and Sajeev (2015) state that KSA is unique in its societal structure; the people have 

strong family bonds and obligations which limit their geographical and occupational 

movement. Furthermore, female representation in the workforce is very limited, and the 

overall workforce is comparatively younger than other regional workforces (Al-Gahtani, 

2004). These cultural traits encouraged the researcher to study the impact of culture in 

this study. Hofstede's (1986) cultural dimensions – power distance; uncertainty avoidance; 

and individualism – were considered under the moderating variables context. Following 

section discusses each of the short listed variables under each context:  

 

2.4.2.1 Technological Context 

Following variables are short listed under the technological context: 

 
Perceived Relative Advantage (RA) 
Organizations adopt new technologies only if they provide significantly better returns than 

the present ones (Rogers, 1995) or the investment made. Relative advantage or perceived 

benefits of the new technology, has been found to be an important variable to influence the 

adoption decision (Kwon & Zmud, 1987). Rogers defines it as the ‘‘degree to which an 

innovation is perceived as being better than the idea it supersedes’’ (Rogers, 2003). For a 

SC, the innovation has to provide solutions for existing problems or open up new 

opportunities to motivate an organization to take a proactive decision to adopt with a 

trading partner (Premkumar & Ramamurthy, 1995). Innovations that improve efficiency 

and effectiveness of operations are more likely to be adopted.  

 
Research in technology adoption/diffusion has found that  perceived relative advantage is 

an important factor influencing the adoption of new technology (Venkatesh et al., 2003). In 

this study it is expected to be seen how much decision makers in an organization perceive 

that adopting CCT would improve their SC operations. It relates to the usefulness and ease 

of use of the technology. It was explored using scale items RA1 to RA42. These questions 

focus on the points that using CCT may help managing SC operations better; may improve 

quality of operations; may increase SC productivity; and may reduce operating costs.  

 

 

 

                                                           
2 Questionnaire item references. (See appendix 3.2) 
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Perceived Complexity (CX) 
Complexity refers to the degree to which an innovation is perceived as difficult to use 

(Rogers, 1995). Easy integration of new technology and its adoption rate are directly 

proportional. The CCT offers the ability to scale resources instantaneously as per the 

requirements. Like other technologies in order to realize its full potential in inter-

organizational relationships, CCT needs to be adopted across the SC organizations. 

However, adoption of a CCT can be challenging for to SC organizations that lack technical 

expertise and IT experts. For instance, integrating existing applications into cloud setup 

would require a certain level of expertise that may not be available in the organization. 

Complexity may also arise in the use of CCT with respect to security and data privacy in a 

shared, multi-tenant environment.  

 

The ‘perceived complexity’ refers to the issues causing hindrances in adopting CCT. It was 

examined using scale items CX1 to CX43. These questions attempt to gain a better 

understanding to the degree of what factors hinder in the way of adoption. The skills 

required to adopt CCT are difficult, maybe; or transferring from current systems to the 

cloud would be an issue; or maintaining the cloud platform might be complicated or 

complex. 

 

Perceived Compatibility (CM) 
Rogers (2003) defined compatibility as ‘‘the degree to which the innovation fits with the 

potential adopter’s existing values, previous practices, and current needs.’’ Compatibility is 

an important determinant of innovation adoption (Thiesse et al., 2011). Inter-

Organizational technological changes involve changes in current working procedures and 

processes (Wu & Subramaniam, 2009). Adopting CCT may require redesigning processes, 

using new applications, and setting new procedures. It is critical to consider compatibility 

when innovation adoption decisions are made. If technology does not integrate with the 

current business operations, then its adoption may not achieve the full benefits. CCT 

should integrate with SC operations while SC partners should coordinate and cooperate 

the adoption process (Wu & Subramaniam, 2009). Therefore, how CCT meshes and 

integrates with existing IS infrastructure in SC is a big concern for its adoption.  

 

The ‘perceived compatibility’ refers to the degree to which CCT fits with an organization’s 

existing values, previous practices, and current needs. Compatibility was measured using 

scale items CM1 to CM44. These questions emphasized on identifying if using CCT fits 

organization’s working environment, existing hardware and software, SC operations, and 

working style. 

                                                           
3 Questionnaire item references 
4 Questionnaire item references 
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Security Concerns (SE) 
Organizations heavily dependent on the information systems they possess for daily 

operations. These systems and databases hold critical data about their customers, 

suppliers, processes, and business transactions (Lippert & Ph, 2006). The security of such 

systems cannot be compromised at any cost as dis-satisfied customers lead to loss of 

goodwill, possible lawsuit, and business losses. Since the cloud is relatively a new 

technology, its use poses security concerns to chain partners (Coetzee & Eloff, 2005). CCT 

security concerns like trust, privacy, and service reliability have received considerable 

attention in literature e.g., (Grobauer et al., 2011; Jianfeng & Zhibin, 2010).  

 

The ‘security concerns’ refers that organizations in a SC are worried about their data as 

they do not have much control over it. Security concerns are measured using scale items 

SE1 to SE45.  These questions focus on privacy, security, and backup of organizational data 

over the cloud, also, the issue of recovery of data in case of any mishap or disaster. 

 

2.4.2.2 Supply Chain Context 

Following variables are short listed under the SC context: 

 
Top Management Support (TM) 
A key requirement for successful implementation of any system, especially an IOS that 

could influence business relationships, is top management support (Oliveira et al., 2014). 

This variable is mostly used in organizational level adoption studies; but for this study, I 

posit that each organization in a SC is first an entity in itself and then to its SC, hence it is 

absolutely necessary to treat these perspectives separately. Top management support 

refers to the extent to which top management provides long-term strategic vision and 

necessary resources for technology diffusion (Sharma & Konsynski, 2007). Top 

management has the power to influence internal members’ behaviours and also trading 

partners along the SC. Given the potential of CCT to positively influence a firm’s 

competitive position, active involvement and support from top management provides the 

appropriate strategic vision and direction besides sending strong signals to the different 

units of a firm about the importance of CCT. With strong support from top management, 

the necessary resources can be allocated to adoption project. Top management support 

has been consistently identified in literature as a critical factor for large systems adoption 

and diffusion (Oliveira et al., 2014).  

 
The ‘top management support’ refers to the willingness and support from the top 

management with respect to adoption of CCT. Top management support has been included 
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within the SC context, considering the fact that every organization within a SC has its own 

boss who runs the show. Top management support is measured using scale items TM1 to 

TM46. These questions gauge if the top management supports the use of CCT, is interested, 

and recognizes the potential of CCT. 

 

Trading Partner Readiness (TP) 
Organizational readiness has been used in the literature a great deal; many studies used 

this variable as the technological readiness of the organization (Low et al., 2011; Oliveira et 

al., 2014); while others used as trading partner readiness (Zhu et al., 2006), but the idea is 

the same that the more an organization is technologically, financially, human resource 

(HR) wise ready, the more are the chances that it would be willing to adopt a new 

technology.  

 

It is very likely that implementing CCT will require information gathering and sharing 

among SC partners, for coordination and collaboration with one another (Chang & Chen, 

2008). Trading partner readiness shows whether a firm’s trading partners are ready to 

adopt and use the new technology when the focal firm intends to adopt it (Chwelos et al., 

2001). This readiness is one of the necessary conditions to maximize technology benefits. If 

an important trading partner in the chain is not ready to adopt and use new technology, 

other partners in the SC would also delay their adoption decision as they know they will 

lose some of the perceived benefits from technology adoption. Chwelos et al., (2001) found 

that trading partner’s readiness positively and significantly contributed to organizations’ 

intention to adopt EDI. However, it is not clear if the same effect holds for CCT. While cloud 

adopters must get coordination from trading partners to realize the full benefits, CCT can 

still be implemented within a single organization. In the present study, we posit that a 

firm’s decision to adopt CCT will be influenced by the adoption status of its trading partner. 

 
The ‘trading partner readiness’ refers that an organization’s trading partners have the 

technological, financial, and manpower resources to adopt and use the CCT while the 

organization itself has to make the decision about adoption. It is measured using scale 

items TP1 to TP47. These questions attempt to gather an understanding if trading partners’ 

have the necessary (technological, financial, and manpower) resources to adopt CCT or if 

they share this information with their partners. Also, this relates to the knowledge if the 

trading partners are heavy users of technology in their business operations. 
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Trading Partner Power (PP) 
Trading partner power measures the influence of dominant partners within a SC on their 

trading partners’ technology adoption decision. Trading partner power is identified as a 

major cause for some firms to adopt RFID systems (Premkumar et al., 1997; Sharma & 

Konsynski, 2007). Pressures from dominant trading partners may promote adoption of 

new technology in the SC. Potential power is a source of influence even when it is not 

exercised. For example, the weaker firm in a customer-supplier dyad may comply with 

something it believes that the powerful firm wants, even though the powerful firm may 

never make the request. Also, there is a certain amount of dependency in the relationships. 

The partner who is less dependent on the other would be in a position to exert greater 

control and power over the inter-organizational transactions (Hart, 1991; Senn, 1992). For 

example, Tesco may have greater power over its smaller suppliers while purchasing as 

compared to the smaller suppliers' capability to influence favourable contractual terms. 

This may be due to their economic dependence on Tesco. On the other hand, a critical and 

only supplier of a certain item to Tesco may have a greater say over its sales contracts. 

 
Similarly, coercive mechanisms focus on punishment rather than benefits or inducements. 

For example, a powerful buyer uses power coercively when it threatens to pass additional 

processing costs onto an uncooperative partner or to cease doing business with a less 

powerful supplier unless the supplier adopts technology. Firms that use coercive 

mechanisms are often buyers whose pool of suppliers is large and whose re-selection costs 

are low. If a supplier does not adopt a certain technology, another supplier that would 

adopt could be found. The coercive approach implies that a trading relationship, from the 

more powerful firm's perspective, is expendable. Thus, the prerequisite for using coercive 

power is the availability of other possible trading partners. K-Mart, Wal-Mart, Tesco, GM, 

and Chrysler, etc., required their less powerful suppliers to connect to them in a hub and 

spoke arrangement (Hart & Saunders, 1997). This study expects that, in SC context, 

enacted trading partner power has a positive impact on CCT adoption. 

 

The ‘trading partner power’ refers to the interdependence of partners in a SC. The partner 

who is less dependent on the other would be in a position to exert greater control (power) 

over the inter-organizational transactions. It is measured using scale items PP1 to PP48. 

These questions focus on the bargaining power of the trading partners and dependency on 

the trading partners. Also, the importance of having long term continued business 

relationship with other trading partners. 
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Trading Partner Relationship (PR) 
Successful SC relationships are based on trust and strong commitment among the SC 

partners (Kwon & Suh, 2004).  Trust exits when one party has confidence in other 

partner’s reliability and integrity; while commitment is when one partner believes that the 

relationship with another partner is so critical that it would apply maximum efforts in 

maintaining it (Kwon and Suh, 2004).  Premkumar & Ramamurthy, (1995) found that a 

high level of trust and commitment is a pre-requisite for firms adopting SC technology. 

Beth et al. (2003) argued that relationship building among chain partners is more 

important than only investing in new technologies. The trading partner relationship is an 

enabler of better information sharing and coordination among chain partners (Ren et al., 

2010). Pan et al. (2013b) found a positive relationship between trading partner 

relationships and adoption of mobile SCM technology. Hence the trading partner 

relationship is expected to be positively related with the adoption of CCT.  

 
The ‘trading partner relationship’ is an enabler of better information sharing and 

coordination among trading partners and there is a positive relationship between trading 

partner relationships and adoption of SC technology (Pan et al., 2013). Successful SC 

relationships are based on trust and strong commitment among the SC partners. It is 

measured using scale items PR1 to PR49. These questions focus on the strength of the 

relationship and level of cooperation among partner organizations. Also, it relates to the 

level of satisfaction among partner organizations. 

 

2.4.2.3 Environmental Context 

Following variables are short listed under the environmental uncertainty context: 

 
Environmental Uncertainty (EU) 
As resource scarcity adds to instability in the form of competition; environmental 

uncertainty arises (Cegielski et al., 2012). Organizations require inputs from the external 

environment to transform them into a form that is useable by other organizations. In this 

way, organizations interact with the external environment and expose themselves to the 

related environmental uncertainty. Within SCs, each partner organization interacts with 

another partner, and therefore exposes itself to environmental uncertainty (Peck, 2005). 

Therefore, all partner organizations in a SC must be responsive to this environmental 

uncertainty. Environmental uncertainty for SCs may be characterized by impulsive changes 

in customer demand, irregularity of supplier quantities and quality, unstable price 

variations, random competitor actions, or changes in production processes (Patterson et al. 

2003). Irrespective of the cause, uncertainty mainly exists because organizations do not 

have the right information at the right time to make informed decisions (Walton & Miller, 
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1995). Organizations try different methods to “promote, advance, and strengthen 

coordination” between and amongst SC partners (Truman 2000, p. 213) to avoid 

uncertainty, or they innovate (Patterson et al., 2003). Therefore, there is a need for more 

frequent exchange of information and collaboration among SC partners during 

environmental uncertainty (Ahmad & Schroeder, 2001). Timely decision making requires 

timely and accurate information visibility throughout the SC which requires advanced and 

updated technology infrastructure. Technology allows integrated SC members to timely 

and accurately share demand data, forecasts, and production schedules (Kwan, 1999). 

There is evidence that suggests that higher uncertainty relates positively with a higher 

need for changing technology and greater adoption (Williams & Sang, 1994).  

 
For SCs uncertainty is characterized by changes in customer demand, irregularity of 

supplier quantities and quality, unstable price variations, random competitor actions, or 

changes in production processes. Due to these uncertainties it is not possible to cope up 

with the rapid changes. It is measured using scale items EU1 to EU410. These questions 

inquire as to the amount of uncertainty prevailing because of technological innovations, 

competitors’ advancements, not sufficient laws and regulations. 

 
Facilitating Conditions (FC) 
Facilitating conditions refer to organizational characteristics that influence the use of 

technology. Such characteristics may include user support, technical training, or regulatory 

policy (Brown and Venkatesh. 2005). Technical support and training provided by vendors 

also support adoption of new technology (Premkumar & Roberts, 1999). Vendor support is 

one of most significant predictors of IT innovation adoption in information systems and 

computer science (Basole et al., 2013). Regulatory support refers to the support given by 

the regulatory authorities in order to persuade IS innovation adoption in firms. The 

perception that firms have on the existing laws and regulations can be a determinant in 

CCT adoption process (Oliveira et al., 2014). Thus, regulatory authorities could encourage 

the adoption of CCT by creating rules and regulations to protect businesses. Venkatesh et 

al. (2003) recognized the relationship that facilitating conditions have on the actual use 

and adoption of technology. Al-Gahtani and King, (1999) claimed the ability to identify, 

predict, and manage the influence of facilitating conditions to be a key factor in technology 

adoption. 

 
In this study ‘facilitating conditions’ refers to the degree to which managers of SPSC believe 

that regulatory and technical infrastructure of intermediaries supports the use of cloud 

services and removes barriers to adoption of CCT. Such characteristics may include user 
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support, technical training, or regulatory policy. It is measured using scale items FC1 to 

FC4. These questions address the support and training from a service provider; also clear 

policies and instructions from regulatory bodies. 

 

2.4.2.4 Moderating Variables 

Venkatesh et al., (2012) UTAUT2 model is highly suitable for individual technology 

adoption studies. They used three moderating variables namely age, gender, and 

experience. They further suggested that their model should be adapted in various settings 

and circumstances and that these moderating variables should be applied in various 

scenarios. In this study, along with the three cultural dimensions, five moderating variables 

namely, age, gender, experience, nationality, and awareness are introduced. 

 

There is ample evidence of a direct relationship between a country’s culture and IT 

adoption (Harris & Davison, 1999). Different cultures interpret and apply technologies 

differently, which may slow down or speed up the adoption process (Robey & Rodriguez-

Diaz, 1989). Rogers, (2003) also observed that technology adoption decisions are 

influenced by cultural values. Press et al. (1998) concluded that factors like religion, 

language, and culture are important in the adoption of Internet technologies. Harvey & 

Stensaker, (2008) also highlighted that national culture is one of the critical factors of IT 

adoption. Press et al. (1998) suggested that factors like country’s economy, political 

condition, and quality of education directly impact IT adoption and diffusion and must be 

considered in IT adoption decisions. 

 
Baker et al. (2007) suggest that technology adoption and diffusion are extensively 

investigated in developed countries and their findings cannot necessarily be applicable to 

developing countries like Saudi Arabia. The Arab countries face a deficiency of such studies 

(Abdelghaffar, 2012). There is a need to investigate social and cultural factors. Like other 

Arab countries, Saudi Arabia's religion, the tribal system, its regime, customs, values, 

history, and language have a long standing cultural tradition (Hu et al., 2010). In Saudi, 

religion plays central role in defining its culture, acting as a major force in determining the 

social norms, patterns, traditions, obligations, privileges and practices of society (Al-

Saggaf, 2004). To date, the most popular conceptualization of national culture has been 

Hofstede’s (1980, 1983) original taxonomy (Leidner & Kayworth, 2006) describing culture 

along the dimensions of power distance, uncertainty avoidance, individualism–

collectivism, masculinity–femininity, long-term orientation and indulgence vs restraint . In 

this study, power distance, uncertainty avoidance, and individualism dimensions are 

measured. 

 



61 

 

Although the focus of this study is on organizations of SPSC, the idea to study moderators is 

based on the premise that the decision to adopt a technology is taken by managers who are 

individuals, and it is their decision that is implemented in the organizations. Therefore, it 

would be interesting to find out if their age, experience, gender, nationality, and awareness 

of CCT has any impact on the adoption decision. Similarly, as per the focus group 

discussion outcome, it was deemed important to assess the impact of culture on CCT 

adoption by SPSC organizations. Therefore, cultural dimensions are also studied as 

moderators in this study. 

 

Following is a brief discussion on the moderators used in this study: 

 

Age 

While reviewing the age literature, the focus was on whether young and old people prefer 

technology differently. Sulaiman et al., (2007) concluded that younger group was more 

attracted to technologies. Laukkanen et al., (2007) linked education and income of people 

with adoption. Venkatesh & Goyal, (2010) theorized gender and age moderating 

independent variables in UTAUT model. It is found that older people rely largely on 

automatic information processing (Jennings & Jacoby, 1993), with their habits preventing 

new learning (Lustig et al. 2004). In older consumers when a habit is formed by repeated 

use of a particular technology, it is difficult for them to change their habits and adapt to 

new environment (Venkatesh, 2012). This study will assess if age (old and young) has any 

influence on the CCT adoption decision. 

 

Gender 

According to Fernando and Porter (2002), men adopt technologies faster than women. Van 

Slyke et al., (2002) found gender moderation in Internet banking adoption supported by 

(Lichtenstein, 2006). Sulaiman et al., (2007) found that 70% males chose mobile banking 

compared with 34.4% females as they read more technology magazines. Females preferred 

online shopping more than men. In a research on gender differences (Zhou et al., 2007) 

identified gap reduction in gender behaviours. Porter, (2008) further explaining (Fernando 

& Porter, 2002) findings, concluded that, in the transportation sector, males adopted 

technologies faster as their occupation demanded it. Kwiatkowski et al., (2010) observed 

low-cost online service drives mobile banking adoption. Although KSA is a male 

dominating society where women have negligible role outside of homes, but in this study 

gender (male and female) will be studied if it has any influence on CCT adoption decision. 

 

Experience 

Experienced consumers have more opportunities to reinforce their habits because they 

have more time to encounter the cues and perform the associated behaviour (Venkatesh, 

2012). With increasing experience, routine behaviour becomes automatic and is guided 
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more by the associated cues (Jasperson et al., 2005). As a result, the effect of behavioural 

intention on technology use will decrease as experience increases. Studies in psychology 

have found that experience can moderate the effect of behavioural intention. For example, 

Verplanken et al., (1998) showed in a field study that the frequency of car use reduces the 

effect of behavioural intention on future car use. Greater usage experience implies more 

opportunities to strengthen the link between cues and behaviour, which then facilitates 

habitualization (Ouellette & Wood, 1998) and weakens the link between behavioural 

intention and use (Kim & Malhotra, 2005). In this study experience of respondents with the 

technology will be assessed whether it moderates any relationships between independent 

and dependent variables. 

 

Nationality 

As data is collected from managers of organizations belonging to SPSC and the managers 

belonged to different countries, it was important to gauge if their nationality has any 

impact on their decision making with regards to adoption of CCT. Nationality variable was 

introduced based on the assumption that the conceptual model’s independent variables 

will impact on either behavioural intention or actual adoption differently when moderated 

by nationality (Im, Hong, & Kang, 2011; Orji, 2010).  

 
Awareness 

To assess the factors of adoption of a technology, awareness of technology has been 

considered as one of the first factors. It is counted as the ‘first barrier’ to adoption of new 

technologies (Riedel at al., 2007), and a ‘basic pre-requisite’ for growth and adoption of 

new technology (Reffat, 2003). However, ‘lack of awareness’ of new technology is counted 

as a challenge for implementing the technology (Shannak, 2013). Lee & Wu, (2011) argue 

that awareness brings confidence in the use and adoption of innovation. The use and 

application of technological innovations require that the users are aware of what services 

the new technology provides (Rehman et al., 2012). 

 
Literature is highly condensed with studies on the relationship between awareness and 

intention, but some have found a relationship (Abubakr & Ahmad, 2013; Sun et al., 2016). 

Technology awareness has been measured both quantitatively and qualitatively. Mofleh et al., 

(2008) defined technology awareness as the knowledge and understanding regarding a 

particular technology. Based on this definition, awareness can be categorised as low and high, 

therefore, in this study, a person who only knows about a certain technology that it exits, would 

have low awareness while, on the other hand, a person who, not only knows the existence of 

the technology but also understands the benefits and uses of the technology would be high in 

awareness.  For simplicity only two levels of awareness are assessed in this study. Assessing 

awareness is in agreement with (Hall & Hord, 2011) who presented the seven stages of concern 

in adoption of new technology and argued that the stage-0 is the awareness stage. This can be 



63 

 

interpreted as when one embarks the adoption process, he/she must be aware of that 

technology whether its adoption will be beneficial or not. 

 
Many studies found lack of awareness as the main reason of low, slow, or no adoption. For 

example, no involvement of citizens in government services program (Reffat, 2003), slow 

adoption of point-of-sale systems in Nigeria (Yaqub et al., 2013), and hampered e-commerce 

services (Stella et al., 2014). These studies may posit that awareness is an important predictor 

of adoption but it should be highlighted that the moderating effect of awareness on the model 

was not tested. Thus, this study proposed and measured technology awareness as a variable 

with moderating effect on the model. 

 

Power Distance (PD) 

PD is the extent to which a particular national culture consents and recognizes the uneven 

distribution of power in organizations. Hofstede, (2016), defines power distance (PD) as “The 

extent to which the less powerful members of institutions and organizations within a country 

expect and accept that power is distributed unequally.” KSA has a PD index of 95 which is on 

the higher side and can be explained as a society where there is a big gap between the boss and 

subordinates. A relationship where the boss has all the power and subordinates have none. 

This shows a society where new technology adoption is expected to be low. Based on the 

differences between high-PD and low-PD, this study measures if PD plays any role in the 

context of this study. In this study PD is assessed if it influences the CCT adoption decision. 

 

Individualism/Collectivism (IDV) 

IDV is “the degree of interdependence a society maintains among its members” (Hofstede, 

2016). It is the measure that shows how much people of a society are cohesively grouped. 

Group-oriented cultures place themselves as part of society and consider mutual goals and 

prosperity as critical. Saudi scores 25 in the individualism index, which is on the lower side 

showing a characteristic which depicts a society where people are low adopters of technology. 

IDV is assessed in this study, if it influences the adoption decision. 

 

Uncertainty Avoidance (UA) 

UA is “the extent to which the members of a culture feel threatened by ambiguous or unknown 

situations and have created beliefs and institutions that try to avoid these.” Societies use 

technology, law, and religion, while organizations use technology, rules, and rituals to manage 

uncertainty. With rapid changes, technology is considered to be risky. As a result, technology 

has flourished in uncertainty acceptance cultures more than in uncertainty avoidance cultures. 

KSA scored 80 as per Hofstede’s study on this dimension, making it an uncertainty avoiding 

society which can be interpreted as a society where technology adoption is low. In this study 

UA is assessed if it influences the CCT adoption decision. 

 
The conceptual model is finalized in the next chapter under section 3.6. 
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Chapter 3 METHODOLOGY 
 

3.0 Introduction  

The primary objective of this chapter is to describe the methodology employed to answer 

the research questions (RQs) and to meet the research objective. This chapter presents the 

research philosophy, research approach, choice of methodology, and research strategy. 

Furthermore, it explains the process adopted to collect and analyse the required data, and 

explains the motives behind the choice of certain methods, techniques, and approaches. 

Moreover, the chapter shows how any potential bias is mitigated and how different tactics 

are adopted to improve the validity and reliability of the result. After discussing the 

methodology, a conceptual model is presented to be used in this research followed by 

sampling technique and sample size calculation, but first a brief description of the 

exploratory study conducted to understand the problem at hand. 

 

3.1 Exploratory Study  
To understand the problem at hand and to come up with a problem statement it was 

important to conduct an exploratory study for this research project before deciding about 

the research methodology. For this purpose, stakeholder analysis was performed to 

identify the most appropriate individuals who would be used in the exploratory study. 

Stakeholder analysis starts with loud thinking and brainstorming. This helps in identifying 

a list of key stakeholders. The next stage is to prioritize the individuals on power and 

interest basis. The short listed individuals are then plotted in the power interest grid 

(Thompson, 2013). This procedure helped in identifying 10 individuals belonging to 

petrochemical industry and academics. 

 

Open discussion sessions were conducted with the ten individuals where they were 

interviewed and also asked to fill a short survey (appendix 3.1). Due to their exploratory 

nature, the interviews were relatively unstructured and relied on the quality of the 

contributions from the participants to help guide the next stage of the research. Based on 

the exploratory study the problem statement was developed. Variety of questions was 

asked to the participants that included questions about awareness of cloud technology, 

Saudi organizations use of CCT, and whether CCT would be helpful in improving SC 

performance of their organizations. To the question of awareness of CCT, all participants 

answered in affirmation that they were aware of the technology. This was very important 

that participants were aware of CCT because such participants could easily be engaged in 

the discussion and they would be able to respond to the questions. The participants 

informed that Saudi organizations are already using some level of CCT and most of them 

were of the view that data storage is most liked service used. 70% of the participants 

agreed that their organization is facing problem with the performance of their SC and that 
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using CCT may improve the performance of supply chain. 80% of the participants were of 

the view that Saudi market has the necessary infrastructure required for organizations to 

adopt CCT, while 50% of the participants were of the view that Saudi organizations are 

considering adoption of CCT. The participants also highlighted the factors that may affect 

the adoption which included organizational readiness in terms of IT, government support, 

and availability of local vendors. 

 

3.1 Nature of the Research  
Research can be exploratory, descriptive or explanatory in nature (Robson 2002). RQs and 

research objective define the nature of the research. A research study could be only 

exploratory or explanatory in nature; or it can be exploratory and descriptive at the same 

time. 

 

Exploratory research ‘explores’ the question at hand, which means that one may observe 

something and then try to describe it either by developing a model and trying to identify 

variables. It is the initial research into a hypothetical or theoretical idea of the 

phenomenon that one observes. This kind of research takes either well-defined theories 

and applies them in the newly emerged phenomenon or the researcher develops his/her 

own theory from scratch.  

 

Exploratory research is conducted for a problem that has not been clearly defined. It often 

occurs before we know enough to make conceptual distinctions or posit an explanatory 

relationship. Exploratory research helps determine the best research design, data 

collection method, and selection of subjects. It should draw definitive conclusions only 

with extreme caution. Given its fundamental nature, exploratory research often concludes 

that a perceived problem does not actually exist. It often relies on secondary research, such 

as reviewing available literature and data, or qualitative approaches such as informal 

discussions with consumers, employees, management or competitors; and more formal 

approaches through in-depth interviews, focus groups, projective methods, case studies or 

pilot studies. Researchers who opt for exploratory research need to: perform literature 

review, conduct interviews, and conduct focus group discussions (Saunders et al. 2016).  

 

Descriptive research describes something. This type of research attempts to explore and 

explain while providing additional information about the topic. The key word here is 

‘additional’ information about the topic. The idea is that descriptive research or the nature 

of the study is a kind of higher order; you move from exploratory nature to descriptive 

nature. The key aim of a descriptive study is to represent an exact profile of people, 

conditions, or actions; and to study the present state (Williams, 2007). Furthermore, this 

type of study can be performed by conducting a survey.  



66 

 

Explanatory research explains or tries to explain the relationship between two variables. 

The researcher tries to seek a causal explanation of the question at hand. This is the 

highest order research; it builds on both exploratory and descriptive. It answers the ‘why?’ 

i.e. why something happens. In this type of study the researcher tries to recognise the 

relationship between variables rather than only describing the phenomenon. In 

explanatory research, researchers can control the variables to see exactly how they affect a 

certain problem (Hussey, J., Hussey, 1997).  

 
Given the fact that there is no secondary data available on the adoption of CCT by 

organizations of SPSC, the exploratory type cannot be adopted in this research. Therefore, 

based on the above explanations of the nature of the research and the research questions, 

and the fact that there are signs of CCT acceptance in Saudi businesses, for this research 

study, the explanatory type is employed as it will help explain the relationship between the 

independent and the dependent variables. It was identified in the exploratory study that 

CCT has started penetrating the Saudi businesses, it will be possible to identify the 

variables that affect its adoption.  

 
3.2 Research Design 
The objective of the research design (fig. 3.1) is to describe how the RQs of this study are 

answered by making a systematic plan in the light of previous literature. The figure shows 

various stages involved to get the answers of the RQs for this research. 

 
Stage 1 and 2 show that having initial ideas, aims and objective of the study in perspective, 

the research design calls for a comprehensive literature review on multiple topics 

including CCT, SCM, technology adoption, models of technology adoption, KSA and cultural 

theories (chapter 2). After the literature review, the research gaps were identified, RQs 

were framed, critical success factors identified, and technology adoption models were 

reviewed to develop a conceptual model for this study. 

 
Stage 3: In order to get deep understanding of the problem statement in the context of 

SPSC, an exploratory study was conducted (chapter 3). From the exploratory study, it was 

found that the CCT has entered the Saudi market, but within the SPSC organizations it is 

either not being used at all or not being used to its full potentials. This result confirmed the 

existence of the problem of low adoption of the CCT in SPSC organizations. 

 
Stage 4: Various technology adoption model were reviewed from the literature and a 

conceptual model was developed by integrating popular technology adoption models and 

research methodology (stage 5) was decided. Stage 6 shows that the survey instrument 

was developed with the help of the literature review. It was finalized with the help of the 

expert panel and supervisors. A pilot test also validated the content and items and hence 
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the instrument was finalized and ethical approval was taken. At stage 7, the data was 

collected through online survey questionnaire and stage 8 was the analysis stage of 

collected data. The quantitative data was collected and analysed using SEM. Based on the 

results of quantitative data, the semi-structured interview questions were drafted, 

qualitative data was collected and analysed in stage 9 and stage 10. A focus group 

discussion was also conducted and analysed in these stages. Triangulation is done in stage 

11 where results of both quantitative and qualitative studies are merged and mixed to 

reach to a final single conclusion. The last stage is stage 12 where conclusion and 

recommendations are made. 

 

Figure 3-1 Research Design 

 
 
3.3 Research Methodology  
Research methodology is a process of examining and studying a problem or phenomenon 

(Clough & Nutbrown, 2012). It is a systematized process of data collection, analysis, and 

interpretation to understand the problem (Leedy & Ormrod, 2001). The prime objective of 

a research study is to respond to particular RQs (Yates, 2004). Saunders, Lewis, & 

Thornhill, (2016, p.124), depicted the research process as an onion, with its layers 

representing the layers of the research process. The researcher would peel off the layers 

one by one to reach the core, which is collecting and analysing data. As per this metaphor 

in this study, the process of data collection and analysis is composed of six layers (Fig. 3.2), 

namely research philosophy, research approach, methodological choice, research strategy, 

time horizons, and finally techniques and procedures. 

1- Aims & 
Objective

2-Literature 
Review 

3- Exploratory 
Study

4- Model 
Development

5- Research 
Methodology

6- Instrument 
Development

7- Data 
Collection

8- Data 
Analysis

9- Development 
of Qualitative 

Instrument

10- Transcription 
Coding and 

Analysis

11- Triangulation 
(Mixing Results)

12- Conclussion & 
Recommendations  Reviewed CCT, SCM, KSA, 

and Models of Adoption 

 Gaps identified 

 Initial research questions 

 Variables identification  

 Model identification 

Six layers of Saunders 
Research Onion  

 Initial instrument 

 Pilot Study 

 Refining Instrument 

 Ethical Approvals 

 Sample Selection 

 Distribution (online) 
 

Data cleaning & coding 
 

Quantitative analysis 
SEM using SPSS 
 

 Semi-structured 
interviews 

 Focus group discussion 
 

 Problem statement 

 Stakeholder analysis 

 

Having initial idea on 
technology adoption 

Review from Supervisors 
and Expert Panel 

 

Qualitative thematic 
analysis 
 



68 

 

Figure 3-2 Research Process 

 

Source: Saunders et al. (2016, p. 124). 

A well thought out research plan guides a researcher to answer RQs and achieve the 

research objectives. After the research plan, the next stage is to choose the most 

appropriate data collection method, which is the core of the onion. It is important for the 

researcher to justify the adopted data collection method (Crotty, 1998), and that the 

justification should be based on the outer layers of the onion (Saunders et al. 2016). This 

study’s research process framework is guided by Saunders et al. (2016), and Creswell’s 

(2009) research design. To be consistent with the definitions, the researcher has opted to 

stick with the definitions used in Saunders et al. (2016), as various definitions and 

terminologies are used interchangeably in the literature. Therefore, the term ‘technique’ 

would refer to data collection and analysis method, the term ‘method’ would refer to 

quantitative, qualitative, and mixed methods; while the term ‘methodology’ would refer to 

the way research would be conducted.  

 

3.4 Research Process  
To meet the objective of the study, it is essential that outer layers of the onion are peeled 

off to uncover the core, the data collection method (Saunders et al., 2016). The discussion 

that follows explains the six outer layers in detail and gives the rationale for choosing the 

approaches and techniques for this study. For consistency, in this research terms and 

definitions from Saunders et al. (2016) are used. Hence, the term ‘technique’ refers to data 

collection and analysis method, such as a questionnaire, interview, or FGD; ‘method’ refers 

to qualitative, quantitative or mixed methods; while the term ‘methodology’ refers to how 

the research should be conducted. 
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3.4.1 Research Philosophy  
The term research philosophy refers to a system of beliefs and assumptions about 

developing knowledge in a particular field. This does not necessarily mean that the 

researcher would come up with a new theory of motivation, for example, but even 

answering a specific problem in a particular setup is developing new knowledge (Saunders 

et al., 2016). 

 
The research philosophy layer represents a researcher’s standpoint in viewing the world 

in terms of the development of knowledge and the nature of that knowledge (Saunders et 

al., 2016). This is a critical first step in conducting research, as it helps in clarifying the 

research design, understanding the research questions, the methodology, and interpreting 

the results; therefore, understanding this layer is critical (Crotty, 1998).  

 
When it comes to the research paradigm, one cannot ignore the debate in relation to 

ontology and epistemology. Ontology deals with the nature of reality (Saunders et al., 2016, 

p. 132), while epistemology refers to the assumptions about valid knowledge and how it 

can be obtained (Saunders et al., 2016). Levers (2013) reports, “ontology is the study of 

being” (Crotty 1998, p. 10) and “raises basic questions about the nature of reality and the 

nature of the human being in the world” (Denzin & Lincoln 2005, p. 183); while 

epistemology, or the study of knowledge, is “a way of understanding and explaining how I 

know what I know” (Crotty 1998, p. 3). In the management field, epistemology and 

ontology have been discussed and which philosophy should be adopted; positivism or 

interpretivism. Saunders et al. (2016) have explained five research philosophies related to 

management research, namely; positivism, critical realism, interpretivism, postmodernism, 

and pragmatism.  

 
Positivism  

Positivism is associated with the idea of objectivism where researchers mainly evaluate 

the world objectively (Cooper & Schindler, 2006). Myers & Avison (2002) describe 

positivism as an epistemological position which posits that reality is objectively given and 

can be described quantitatively independent of the investigator and the instruments. This 

philosophy assumes that the results are probably determined by causes in the form of 

causal relationships and absolute truth can never be found (Creswell, 2009). The causal 

relationship is described in terms of RQs or hypotheses. It is best suited for quantitative 

research, though qualitative approach can also be used. The researcher starts with a 

theory, collects data from highly structured large samples, and then concludes with 

outcomes resulting either in favour or against the theory (Saunders et al., 2016). The 

researcher must be objective and check the methods for bias. Mack (2010) is also of the 
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view that this philosophy stresses scientific method, statistical analyses, and generalization 

of the results; researchers try to explain the phenomena rather than understand them.  

 
Critical Realism  

Critical realism philosophy should not to be confused with the more extreme form of 

realism underpinning the positivist philosophy. The latter, sometimes known as direct 

realism (or naïve empirical scientific realism), says that what you see is what you get: what 

we experience through our senses portrays the world accurately. By contrast, the 

philosophy of critical realism focuses on explaining what we see and experience, in terms 

of the underlying structures of reality that shape the observable events (Saunders et al., 

2016). This philosophy asserts two stages of understanding the world. First, the sensations 

and events that are experienced; second something called  ‘retroduction’,  or backward 

reasoning (Reed, 2005). 

 
Interpretivism  

The third philosophy, interpretivism, – is based on how people comprehend and interpret 

their social environments i.e. the emphasis is on the meaning rather than the measurement 

of social phenomenon. It is vital for the researcher to recognise differences between 

humans and objects (Saunders et al., 2016). The idea is that research must be observed 

from inside with direct interaction with the people as against the positivism tenet of 

objectively evaluating the world. The interpretivist approach is applied more in qualitative 

research with relatively small sample sizes (Straub, Gefen, & Boudreau, 2005). In this 

philosophy, open-ended questions are used to gather respondents’ views to cultivate 

meaning in a situation. The process of qualitative research according to this philosophy is 

inductive; meaning is generated from the data that are collected and shaped according to 

the researcher’s experience and background (Creswell, 2009). According to Saunders et al. 

(2016), many researchers find this philosophy as appropriate to management research.  

 
Postmodernism  

Postmodernism is a way of analysing things. At its heart postmodernism is a critique of 

modernism and sometimes structures; it is also referred to as post-structuralism. 

Postmodernism is a critique of what is assumed to be real; it argues that there is no 

absolute truth and that the basic structures on which we build our whole society are just 

social constructs. Some of these social constructs could include power relations, gender 

binaries, social classes etc. There is no set or agreed-upon definition of postmodernism; it’s 

just a way of analysing or critiquing different frameworks. It highlights the role of language 

and of power relations, seeking to inquire recognized ways of thinking and give voice to 

alternative marginalized views (Saunders et al., 2016). Postmodernists believe that any 



71 

 

sense of order is interim and baseless, and can only be accomplished through our language 

with its categories and classifications (Chia, 2003).  

 
Pragmatism  

The fifth philosophy, pragmatism, concentrates more on the research problem rather than 

the methods adopted to understand it. This philosophy argues that it’s the research 

question that determines what epistemology, ontology, and axiology the researcher adopts. 

However, if the research question does not suggest which philosophy to adopt, then in the 

pragmatist’s view, working with variations in epistemology, ontology, and axiology is 

highly possible. This suggests that within one research study, a mixed methods approach 

(i.e. both qualitative and quantitative), is not only possible, but highly appropriate 

(Saunders et al., 2016). 

 
It has been defined as a study that mixes both quantitative and qualitative methods (Leech, 

et al., 2010). Whether to go with qualitative first and quantitative later or otherwise is a 

question every researcher needs to answer before embarking on the research flight. The 

answer may be found in any of the mixed methods designs: concurrent triangulation, 

concurrent embedded, sequential exploratory, sequential explanatory, and sequential 

multi-phase designs (Creswell et al. 2011). 

 
Selected Philosophy  

In investigating the factors affecting the adoption of CCT in SPSC organizations, this study 

employs the philosophy of pragmatism as it gives the researcher the freedom to use mixed 

methods in any sequence appropriate, to collect data from multiple sources, and it relieves 

the researchers from forced use of any one method. The adoption of CCT by organizations 

of SPSC is a first study of its kind in the region, therefore, it was highly critical to adopt a 

philosophy that is flexible enough to allow collection of data from multiple sources (survey, 

semi-structured interviews, and focus group discussion) and also allows the researcher to 

move freely from one method to the other (from quantitative to qualitative). As 

pragmatism allows the researcher to use multiple methods, different world views, 

assumptions, data collection forms, and analysis; it negates the forced choice of other 

approaches and considers quantitative and qualitative methods as compatible. Creswell, 

(2003) is also of the view that employing pragmatism in research implies that the 

researcher is unrestricted in the use of methods, techniques, and procedures that best suit 

his/her purpose. Thus, the researcher believes that pragmatism is the most appropriate 

philosophy to adopt in this study as the researcher will have a free hand to use a variety of 

research methods, techniques, and procedures to tackle the research problem. This will 

also lead to avoiding the problems of using only one single methodology and take 

advantage of multiple methodologies. 
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3.4.2 Research Approach 
The extent to which a researcher is clear about the theory at the beginning of the research 

raises an important question concerning the design of the research study. This is often 

portrayed as two contrasting approaches to the reasoning the researcher adopts: 

deductive or inductive (Saunders et al., 2016). If the research starts with theory, which is 

often derived from academic literature, and the researcher designs a strategy to test the 

theory, then it is a deductive approach. On the other hand, if the research starts with data 

collection to explore a situation and then theory is built, this will be an inductive approach. 

Saunders et al. (2016) also presents a third approach where rather than moving from 

theory to data (deduction) or data to theory (induction), the two approaches may be 

combined (Suddaby, 2006). This is referred to as an abductive approach.  

 

The deductive approach is mostly linked with quantitative methods, while the inductive 

approach is linked with qualitative ones (Saunders et al., 2009). In deductive approach, the 

researcher develops a theory, formulates hypotheses, collects data, and designs a research 

strategy to test hypotheses; while in the inductive approach, the researcher observes 

phenomena, collects and analyses data, and then develops a theory (Cavana et al., 2001). In 

abductive approach, the data collection is used to explore a phenomenon, identify themes 

and patterns, locate these in a conceptual framework and test this through subsequent 

data collection and so forth.  

 

Though this may not have any practical value, Saunders et al. (2009) ascribed deduction to 

positivism philosophy and induction to interpretivism. A deductive approach is a highly 

structured and scientific in nature where the researcher needs to be independent, and 

adequate sample size is required to generalize the findings. On the other hand, the 

inductive approach is relatively less structured; the researcher gains in-depth 

understanding of the research by collecting qualitative data and dealing with people 

directly. The researcher is part of the study and is less concerned with generalizing the 

results; the researcher can alter the research focus as the process progresses. 

 

Selected Approach  

Since the adopted philosophy for this research is pragmatism which employs mixed 

methods approach to data collection and analysis, this study has adopted the abductive 

approach to reasoning. It combines both quantitative and qualitative methods; instead of 

moving from theory to data (deduction) or data to theory (induction), an abductive 

approach moves back and forth, in effect combines deduction and induction (Suddaby, 

2006). It is possible to combine deduction and induction within the same piece of research 

(Saunders et al., 2016, p.149). In this study since the researcher would be using both 
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quantitative and qualitative methods to data collection and analysis, abduction is the most 

appropriate approach to reasoning as it allows combining both deductive and inductive 

approaches.  

 

3.4.3 Choice of Method 
Creswell (2003) presented three approaches to research study; quantitative, qualitative, 

and mixed methods. Each of these approaches has its own pros and cons. The mixed 

methods approach has gained a lot of attention recently. It abates the weaknesses of 

adopting any one single method (Johnson & Onwuegbuzie, 2004). Each methodology is 

reviewed in detail with its weaknesses and strengths plus its main characteristics before 

making the choice of adopting one to meet the objective of this study, keeping in view the 

pragmatic philosophical position of the researcher. 

 

Qualitative Methods  

Qualitative research is a data collection and analysis technique that uses non-numerical 

data. Linked with an interpretivism (Denzin & Lincoln, 2011); it is based on an inductive 

approach to theory development. The main focus here is about words, feelings, and 

behaviours, with little regard to numbers. Also, the researcher needs to be skilful and 

should have ample time to adopt this method.  

 

Data collection is done either by a mono method qualitative technique or by multi-method 

qualitative technique; the former applies to using the single data collection and analytical 

procedure while the latter calls for more than one data collection technique and analysis. 

Action research, case study research, ethnography, grounded theory, and narrative 

research strategies may be used with qualitative research (Saunders et al., 2016). 

Qualitative research uses small samples, generates theories, is highly valid, but its 

reliability is low (Hussey & Hussey 1997). 

 

Quantitative Methods  

Quantitative research is a data collection and analysis technique that uses numerical data. 

It is associated with positivist philosophy and the deductive approach to theory 

development (Neuman, 1997). It uses statistical procedures for data analysis. Data 

collection is done either by a mono method quantitative technique or by a multi-method 

quantitative technique. Questionnaires, structured interviews, or structured observations 

may be used in this method. Strengths may include better accuracy, detailed results, and 

good range for predictions; while on the other hand, some weaknesses may include 

relatively complicated, and low response rates (Marsh, 1988). Quantitative research uses 

large samples, tests the hypothesis, is highly reliable, but validity is low (Hussey & Hussey 

1997). Strengths include that they are quickly done, not expensive, and helpful if used as a 
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prelude to qualitative research; on the other hand, some weaknesses are that it is 

subjective and requires skills for interpretation; bias could also be high and statistical 

accuracy could be low as well (Marsh, 1988).  

 

Bryman, (2006) advocates the use of multiple methods in the field of business and 

management research as using more than one method would likely overcome the 

weaknesses associated with using a mono method; furthermore it strengthens data 

collection, analysis and interpretation. 

 

Mixed Methods  

A mixed methods approach is a general term coined for when both quantitative and 

qualitative data collection techniques and analysis procedures are used in a research 

design. Both data collection techniques and analysis procedures are used either at the 

same time (parallel) or one after the other (sequential) but do not combine. This posits 

that both techniques are used at the research methods stage, quantitative data are 

analysed quantitatively and qualitative data are analysed qualitatively (Saunders et al., 

2009). It is an approach to knowledge that considers multiple perspectives, positions, and 

viewpoints (Johnson, Onwuegbuzie, & Turner, 2007). It is believed to be one of the most 

appropriate methods for conducting research (Bryman 2006) and researchers expect 

excellent results (Johnson et al., 2007).  

 

Any of the deductive, inductive or abductive approaches to theory development may be 

used in mixed methods. Quantitative and qualitative techniques are pooled together in a 

variety of ways (Clark & Creswell 2011) ranging from simple, concurrent, to complex and 

sequential forms. 

 
Figure 3-3 Mixed Methods Designs 

 
Source: Saunders et al., 2016, p. 170-71 
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Following are the types of designs a researcher can adopt for his or her research method: 
 
 

Design Description 

Concurrent 

triangulation 

In concurrent mixed methods, quantitative and qualitative methods are distinctly 

used in a single data collection and analysis phase. Both sets of results are 

interpreted together and provide a more comprehensive response to the research 

question. Concurrent triangulation design is where the researcher collects 

qualitative and quantitative data in a single phase to compare how these data sets 

support one another. 

Concurrent 

embedded 

Concurrent embedded means a situation where one methodology supports the other 

(Creswell et al., 2011). One methodology may be embedded within the other e.g. 

some quantitative questions are included in an interview schedule, or some 

questions within a questionnaire require a qualitative response. 

Sequential 

exploratory 

When a research involves more than one phase of data collection and analysis, it is 

referred to as mixed methods design. The researcher uses one method followed by 

another with the intention to expand on the initial findings. In a two-phase research 

design this leads to either a sequential exploratory research design where 

qualitative is followed by quantitative or a sequential explanatory research design 

where quantitative is followed by a qualitative design.  

Sequential 

explanatory 

Sequential 

multi-phase 

designs 

In a more complex, sequential, multi-phase design, mixed methods research will 

involve multiple phases of data collection and analysis (e.g. qualitative followed by 

quantitative, then by a further phase of qualitative). 

 
Before starting the research study, the researcher should figure out the best method that 

answers the RQs. If employing mixed methods, the researcher must be aware of the efforts 

required in terms of extensive time, resources, effort and skills (Molina-Azorin, 2012).  

 

Selected Method  

In this study the researcher plans to conduct an in-depth literature review and identify the 

appropriate factors used in similar studies and then perform a quantitative study via a 

survey questionnaire. After the quantitative data collection and analysis, the researcher 

would then employ a qualitative study to further understand the outcomes of the 

quantitative analysis. To reach to a final conclusion, the researcher would then triangulate 

the results from both quantitative and qualitative studies. When a researcher is faced with 

such a situation then sequential explanatory mixed methods design is most appropriate 

(Creswell, 2003; Saunders et al., 2016), hence this study employs sequential explanatory 

mixed methods design.  

 

The quantitative and qualitative approaches are not opposing methods rather they must be 

viewed as complementary. Therefore, in this research quantitative method will help 

identify the significant factors affecting adoption of CCT by organizations in SPSC, while the 

qualitative method would provide deeper understanding of the quantitative results. 

Moreover, the qualitative methods bring about new areas for researchers and allow better 

understanding of the situation as participants open up. This not only adds insights and 
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improved understanding, but also enhances the validity of the research and helps to 

mitigate the problems of using a single method (Molina-Azorin, 2012). 

 

Also, since this research employs pragmatism philosophy, there is enough support to the 

argument that pragmatism works fine with mixed methods since it reinforces the mixed 

methods by offering assumptions about knowledge and inquiry (Johnson et al. 2007). 

Molina-Azorin, (2012) also concluded that the use of mixed methods enhances theory 

development, allows the research context to be better understood, better identifies case-

specific variables, and encourages the research process to produce analytical outcomes 

more than the mono method design. 

 

3.4.4 Research Strategy 
After the selection of an appropriate philosophy and method, a suitable research strategy 

to data collection should be adopted that enables the researcher to answer particular 

research question(s) and meet the research objectives. No one strategy is better than the 

other. The researchers can choose the right strategy (or strategies) to assist them answer 

their RQs and achieve the research aims (Saunders et al., 2009). Some of the research 

studies are briefly discussed here. 

 
Survey  

A survey is perhaps one of the most popular among other strategies used in the field of 

management research. A survey can accommodate a variety of question types including 

who, what, where, how many, and how much. A survey is associated with the deductive 

quantitative approach where data may be collected through a questionnaire, structured 

observations, and structured interviews (Saunders et al., 2016).  

 

Adopting a survey strategy is advantageous in many ways. Data collected can be analysed 

quantitatively with the help of descriptive and inferential statistical techniques, it explains 

relationships between variables, allows more control over research process, findings are 

generalized economically, and after data collection the researcher is free, unlike other 

strategies. Additionally, after data scrutiny, the researcher is able to perform analysis and 

generate results (Saunders et al., 2009). In this study for the quantitative data collection, 

survey research strategy is used as it allows a variety of question types, from open ended 

to multiple choice to structured questions. This allows flexibility in data collection.  

 

The other strategies are discussed briefly as follows: 

 

Experiment: The experiment strategy owes much to the natural sciences, although it 

features strongly in much of the social science research, particularly psychology. The 

experiment studies the probability of a change in an independent variable causing a change 
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in another, dependent variable. A simple experiment may study the link between two 

variables, while a more complex one might study the relative importance of two or more 

independent variables. Experiments therefore tend to be used in exploratory and 

explanatory research to answer ‘how’ and ‘why’ questions. (Saunders et al., 2009). 

 

Archival and Documentary Research: Due to the exponential growth and digitization of data 

and the creation of online archives, use of an archival or documentary research strategy 

has become prevalent. Archival and documentary research uses administrative records 

and documents as the primary source of data and performs secondary data analysis since 

the data were originally collected for different purposes. Archival research strategy allows 

RQs which focus upon the past and changes over time to be answered, be they exploratory, 

descriptive or explanatory. However, one’s ability to answer such questions will inevitably 

be constrained by the nature of the administrative records and documents (Saunders et al., 

2009). 

 

Case Study: Yin (2012) defines a case study as an in-depth inquiry into a topic or 

phenomenon within its real-life setting. The ‘case’ in case study research may refer to a 

person, a group, an organization, an association, a change process, an event, a community, 

an instance, and an episode as well as many other types of case subjects (Kumar 2011). A 

case study is mostly a qualitative study design, but quantitative designs are also common.  

 

Ethnography: Ethnography literally means a written account of people or ethnic group; it 

studies the culture or social world of the group. It is one of the earliest qualitative research 

strategies, with its origins in colonial anthropology. It is embedded in the inductive 

approach. The idea is to describe and explain the social world of the group subjects studied 

in such a way that they would describe and explain it. 

 

Action Research: “Action research is an emergent and iterative process of inquiry that is 

designed to develop solutions to real organizational problems through a participative and 

collaborative approach, which uses different forms of knowledge, and which will have 

implications for participants and the organization beyond the research project” (Coghlan & 

Brannick 2014). The idea is to promote organizational learning to produce real-world 

solutions of issues, via planning, tracking, and evaluating action. 

Grounded Theory: Grounded theory is a form of qualitative research that studies people’s 

experience with a process and then generates a theory or an explanation of how that 

process works. It is important to note that the created theory is generated from the data 

collected in the study; it does not come from other sources like other theories or textbooks 

or the researcher’s own opinion. That is the reason it is called a grounded theory because it 

is ‘grounded’ in the data that is collected in the study. According to Goulding (2002), 
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grounded theory is a helpful strategy when it comes to predicting and explaining 

behaviour; the emphasis is on developing and building theory from the collected data. 

Narrative Enquiry: A narrative is an account of an experience that is told in a sequenced 

way, like storytelling, indicating a sequential flow of significant events and conveying 

meaning to the researcher (Coffey & Atkinson, 1996). The participant acts as the narrator, 

while the researcher adopts the role of a listener to facilitate the narration process. The 

narrative may be a short story; a more detailed one, or a complete life history(Chase, 2011; 

Maitlis, 2012). In-depth interviews are the primary method to collect data, the researcher 

may record events as they naturally occur (Gabriel & Griffiths, 2004).  

 

Interviews: Essentially, the process is about asking purposeful questions and carefully 

listening to the answers to be explored further. The use of interviews can help the 

researchers to gather valid and reliable data that are relevant to their research question(s) 

and objectives. Interviews can be standardized and non-standardized; respondent versus 

informant; the interaction may be one-to-one (face-to-face and telephone interviews), and 

one-to-many (FGD) (Saunders et al., 2007). Interviews can also be grouped into structured, 

semi-structured, and unstructured category.  

 

Structured interviews use questionnaires based on a predetermined and ‘standardised’ set 

of questions referred to as interviewer-completed questionnaires. While semi-structured 

interviews are ‘non-standardised’, they are often referred to as qualitative research 

interviews. The researcher often has a list of themes or key questions to be covered. The 

researcher may use all or omit some questions in particular interviews, specific 

organisational context, or situations. The order of questions may also change as interview 

progress. On the other hand, additional questions may be required to explore one’s 

research question and objectives given the nature of events within particular scenarios. 

Conversely, unstructured interviews are more informal. Researchers would use these for 

in-depth explorations of a general area in which they are interested. There is no 

predetermined list of questions to ask in this situation, and the interviewee is given the 

opportunity to talk freely. 

 

Focus Group Discussion: The term focus group is used to refer to those group interviews 

where the topic is defined clearly and precisely and there is a focus on enabling and 

recording interactive discussion between participants (Krueger & Casey, 2015). Typically 

group interviews (and focus groups) involve between 4 and 12 participants, the precise 

number depending upon the nature of the participants, the topic matter and the skill of the 

interviewer. Inevitably, the more complex the subject matter the smaller the number of 

interviewees. Participants are normally chosen using nonprobability sampling, often with a 
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specific purpose in mind, such as being typical of the group under research or they 

represent those who are critical to a particular operation. 

 

Adopted Strategies 

In this study, the survey strategy is adopted to collected quantitative data. The survey 

strategy has been criticized for its weaknesses. Remenyi & Williams (1995) argued that 

results from a survey cannot be deep rooted if they are compared with other strategies like 

a case study. Robson (1993) concluded that the survey strategy might not be the best 

strategy, especially in providing real-world accounts. Therefore, in this study survey 

strategy is not the only strategy adopted. As this is a sequential explanatory mixed 

methods study, a qualitative phase is employed after the quantitative phase of data 

collection and analysis. This step helped in mitigating the short comings of using only one 

method. In qualitative phase, semi-structured interviews were used to collect and analyse 

qualitative data. Semi-structured interviews provide the flexibility to the researcher to use 

pre-determined themes and questions are based on those themes. In this study, after the 

quantitative phase, the researcher would have the idea of what themes are to be discussed 

therefore, semi-structured interviews is the right choice. Additionally, a focus group 

discussion was also deemed necessary to be conducted to collect qualitative data to assess 

the impact of culture on adoption of CCT by organizations of SPSC. 

 

3.4.5 Time Horizon 
On time horizon, studies can be divided as longitudinal and cross-sectional. The time 

horizon very much dependents on the purpose of the study, therefore, if the purpose is to 

study something over a certain time span, then the researcher is most likely to go for a 

longitudinal study. On the contrary, if the purpose is to study something at a certain point 

in time, then the researcher may opt for a cross-sectional study (Saunders et al., 2009). 

 

Selected Time Horizon  

Since this is the first study of its kind in the context of SPSC, there was no information 

available regarding adoption of CCT by organizations in SPSC upon which the researcher 

could build, therefore, for this study, the researcher opted to go with cross-sectional 

approach. The longitudinal approach was not adopted because according to (Bouma & 

Atkinson 1995, p. 114), this approach seeks to know if there has been any change over a 

period of time in the situation, which is not the case in the current scenario. 

 

3.4.6 Techniques and Procedures 
The objective of this research study is to answer the RQs by identifying factors affecting 

adoption of CCT by organizations in SPSC. Therefore, it is critical to identify appropriate 

methods to collect the required data. A variety of data collection techniques are available in 

the business and management field, e.g. quantitatively; questionnaire, structured 
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interviews, and structured observations may be used to collect data, while qualitatively; 

semi-structured interviews, focus group interviews, unstructured interviews, and 

observations may be used to collect qualitative data. Similarly, quantitative data can be 

analysed by associating quantitative graphs and statistical analysis techniques, and 

qualitative data can be analysed by categorizing data (Saunders et al., 2009).  

 

Selected Techniques and Procedures  

In investigating the factors affecting the adoption of CCT in SPSC organizations, in this 

study, the researcher opted for a questionnaire for quantitative data collection, while 

open-ended semi-structured interviews and focus group discussion methods were used to 

collect qualitative data. The quantitate data analysis is done by adopting the structural 

equation modelling technique while for qualitative data analysis, thematic analysis 

technique is used. 

 

3.5 Adopted Research Design and Methodology 
Saunders et al. (2009) highlighted many factors that influence the choice of research 

strategies. Most importantly the choice of appropriate strategies should allow the 

researcher to answer the RQs and meet the research objective. The strategy or strategies 

must be consistent with the researcher’s philosophy, research approach, and the purpose 

of the research. The choice of research strategy could be influenced by other factors, like 

the knowledge of the researcher, time available, data needed, and participants’ 

accessibility. 

 

In investigating the factors affecting the adoption of CCT in SPSC organizations, this study 

employs the pragmatism philosophy since the researcher is using mixed methods research 

design for this study. Pragmatism gives the researcher the freedom to apply qualitative and 

quantitative modes of study in any appropriate sequence, to collect data from multiple 

sources. Also, it relieves the researcher from forced use of any one method. The adoption of 

CCT by organizations of SPSC is a first study of its kind in the region, therefore, it was 

highly critical to adopt a philosophy that is flexible enough to allow collection of data from 

multiple sources (survey, semi-structured interviews, and focus group discussion) and also 

allows the researcher to move freely from one method to the other (from quantitative to 

qualitative). It is the freedom that researcher believes he would enjoy by employing 

pragmatism. The researcher would be free to use multiple methods, different world views, 

assumptions, data collection forms, and analysis. Thus, the researcher believes that 

pragmatism is the most appropriate philosophy to adopt in this study. This will also lead to 

avoiding the problems of using only one single methodology and take advantage of 

multiple methodologies. 
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Pragmatism goes very well with mixed methods approach to data collection and analysis, 

therefore, this study has adopted the abductive approach to reasoning. Abductive approach 

combines both quantitative and qualitative methods; instead of moving from theory to 

data (as in deduction) or data to theory (as in induction), an abductive approach moves 

back and forth, in effect combines deduction and induction (Suddaby, 2006). Abduction is 

the most appropriate approach to reasoning as it allows combining both deductive and 

inductive approaches. The deductive approach is employed during the first phase of the 

study. Through literature review several variables were identified that might affect the 

adoption of CCT by organizations in SPSC. Based on identified variables a conceptual 

framework was developed to study the factors affecting the adoption of could computing 

technology by organizations in SPSC. The inductive approach, on the other hand, was 

employed during the second phase of the study, as the researcher was interested in 

understanding the cultural impact on adoption of technology and how it impacts the 

adoption of CCT by organizations in SPSC. 

 

The mixed methods design calls for a quantitative study followed by a qualitative study. 

The data collected via a survey questionnaire is analysed, the researcher would then 

employ a qualitative study to further understand the outcomes of the quantitative analysis. 

To reach to a final single conclusion, the researcher would then triangulate the results. This 

situation is best suited to adopt sequential explanatory mixed methods design (Creswell, 

2003; Saunders et al., 2016), hence this study employs sequential explanatory mixed 

methods design. The quantitative method will help identify the significant factors affecting 

adoption of CCT by organizations in SPSC, while the qualitative method would provide 

deeper understanding of the quantitative results. Also, the qualitative methods bring about 

new areas for researchers and allow better understanding of the situation as participants 

open up. Moreover, it adds insight and improved understanding, as well as enhances the 

validity of the research and helps to mitigate the problems of a single method (Molina-

Azorin, 2012).  

 

The sequential explanatory design was chosen based on the fact that the variables for the 

study are largely well known in the literature and statistical techniques are needed to 

identify these variables in the Saudi context. Also, the quantitative data and their analyses 

provide an overall understanding of the research problem (Creswell & Clark, 2006). Then, 

the qualitative data and their analyses refine and explain the results by exploring the 

participants’ views in more detail (Creswell, 2003). 

 

A survey instrument is used to evaluate the existing practices in SPSC with respect to CCT 

adoption. This gave insights into the use of this new technology by SPSC organizations 



82 

 

before a qualitative examination. Qualitative methods helped in further understanding of 

the quantitative results and the impact of culture on adoption of CCT. Three qualitative 

strategies have been adopted in this research. One: Semi structured interviews with SC 

practitioners within the organizations of SPSC were conducted to gain an in-depth 

understanding of the results generated from a quantitative study and to validate the model. 

The interviews also helped in identifying and analysing any missing factors. The second 

strategy was to conduct a focus group discussion (FGD) to study the impact of culture on 

CCT adoption; and the third strategy was to discuss the outcome of the initial strategies 

with an expert panel working on a funded research project on developing a framework to 

adopt CCT by managers of Saudi organizations. The researcher is part of this funded 

project group (only the literature review). Figure 3.3 presents the overall research design 

adopted for this study. 

 

The survey strategy is adopted to collect quantitative data. Because of criticism on its 

weaknesses, the survey strategy is not the only strategy adopted. As this is a sequential 

explanatory mixed methods study, a qualitative phase is employed after the quantitative 

phase for data collection and analysis. This step helped in mitigating the short comings of 

using only one method. In this study, after the quantitative phase, the researcher would 

have the idea of what themes are to be discussed therefore, semi-structured interviews is 

the right choice. Additionally, a focus group discussion was also deemed necessary to be 

conducted to collect qualitative data to assess the impact of culture on adoption of CCT by 

organizations of SPSC. The quantitative data analysis is done by adopting the structural 

equation modelling technique while for qualitative data analysis is done using thematic 

analysis technique. Since this is the first study of its kind in the context of SPSC, there was 

no information available regarding adoption of CCT by organizations in SPSC upon which 

the researcher could build, therefore, for this study, the researcher opted to use a cross-

sectional approach. 

 

3.6 Proposed Model 
To develop the proposed model for this study a four phase strategy is adopted; phase one 

was to review models of technology adoption and to identify an appropriate model for this 

study; phase two was to identify the key determinants used in literature of technology 

adoption and to prepare a list of predictors appropriate for this study. The third phase is to 

discuss the models and variables to an expert panel to come up with the final model and 

variables. The fourth and final phase is to present the proposed model. The phases are 

explained below; the discussion that follows presents the outcomes of the literature review 

on technology adoption models and relevant variables in detail. 
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Though CCT is expanding in many business domains, there is still a paucity in research 

literature when it comes to its adoption in general; and its adoption within SCs in 

particular. Due to this paucity, there is also a scarcity of variables affecting adoption of CCT. 

Grounded in literature review, a model is to be developed to study CCT adoption in SPSC 

organizations. Literature does provide ample evidence of variables measured in 

technology adoption studies; but there is a great deal of scarcity when it comes to levels of 

adoption – individual and organizational levels. This study focuses on identifying factors 

affecting adoption of CCT by organizations of the SPSC; it’s an organizational level of 

adoption of technology relating to the SPSC, therefore, the unit of analysis for this study is 

organization. Through literature review a comprehensive list of technology adoption 

variables was compiled. To identify the appropriate list of variables, a focus group 

discussion was arranged with the expert panel (as discussed in chapter-2). 

 

For new technology adoption study it is beneficial to take factors from more than one 

theoretical models in account to express the multi-faceted nature of such adoption 

phenomenon (Low et al., 2011). The focus group panel discussed the compiled list of 

variables and also the firm level technology adoption models. A close review of technology 

adoption models revealed that most of the models deal with individuals’ adoption of 

technology and a limited number deals with the firm level technology adoption. Among the 

latter category, the most popular model found is Rogers, (2003) DOI model. Apart from 

DOI, the Iacovou et al., (1995) model and the TOE framework (DePietro et al., 1990) are 

also used in firm level technology adoption studies. The other popular models mostly 

discuss individuals’ adoption of technology though some are used for both individual and 

firm level adoption studies like TAM (Benamati & Rajkumar, 2008). As the unit of analysis 

of this study is organizations of SPSC, a model that best suits the needs of organizations in 

a SC was required. Also, the expert panel identified that Saudi culture presents a challenge 

and it must be assessed, therefore, a model that caters these dimensions was required. 

None of the popular models fits these requirements, therefore, a combined multi-

theoretical research model is developed by integrating the TOE framework, DOI, and 

Iacovou et al. models aiming to explain both the intention to use and actual usage of CCT. 

The proposed model not only caters the technological and environmental contexts but it 

also considers inter-organizational variables under the SC context. The review of 

technology adoption models guided in determining that DOI, TOE, TRA, UTAUT, and 

Iacovou et al. models are the most applicable models to solve the current problem.  

 
As mentioned earlier, CCT is relatively advantageous to organizations in a SC as it delivers 

required computing resources as, when, and how much needed, with minimal investment, 

and with speed. In addition, the cloud services are compatible with organizations’ existing 
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IT resources since cloud services are available for all platforms. However, there may be 

some issues with the transition process. DOI provides us with the most relevant 

technological variables and attributes of new technologies and argues that technology is 

adopted only if it provides significantly better returns than the present ones (Rogers, 

2003). Of the five attributes, the innovation factors that had the most consistent significant 

relationships to innovation adoption are compatibility, relative advantage, and complexity 

(Tornatzky & Klein, 1982). These characteristics affect adoption depending on settings or 

circumstances (Hazen et al., 2012; Rogers, 2003), therefore the expert panel agreed to 

adopt these three independent variables from DOI. In addition, Vijayasarathy, (2004) 

indicated that security is a significant predictor of attitudes regarding technology adoption. 

Outage of services is one big issue; Amazon, Google, Citrix etc. (Preston, 2011), MS Azure 

(Williams, 2010), and the salesforce.com outage (Bingelow, 2010) are some examples that 

aggravate this challenge; therefore, the security concerns factor is also added to assess if it 

affects intentions to adopt CCT.  

 

For a SC, the innovation has to provide solutions for existing problems or open up new 

opportunities to motivate an organization to take a proactive decision to adopt it with a 

trading partner (Premkumar & Ramamurthy, 1995). The focus group panel agreed that 

innovations like CCT that improve efficiency and effectiveness of operations are more 

likely to be adopted. Therefore, integrating the Iacovou et al. (1995) model in the proposed 

model, the trading partner readiness variable was added within the SC construct. The focus 

group panel also pointed out that though Iacovou et al. model presents an inter-

organizational variable, but only one variable is not sufficient in the context of this study. 

The panel suggested two new variables alongside trading partner power namely; trading 

partner readiness and trading partner relationship. These two variables have been used in 

inter-organizational technology adoption studies and are the most apt variables in the 

context of SC construct. The review of inter-organizational studies provided further 

evidence to use factors like trading partner power (Oliveira & Martins, 2010; Premkumar 

& Roberts, 1999) and trading partner relationship (Lin & Lin, 2008). Additionally, it is 

posited that every organization within a SC is managed by its own management and it is 

the management that provides all the necessary resources to adopt an innovation. Without 

management’s support, the innovation transition project are unlikely to go through. 

Therefore, the panel posited that top management support is a critical factor that may 

affect the adoption of CCT by organizations within the SPSC. Top management support has 

consistently been regarded as a key predictor of an organization’s intention to adopt 

technology, hence it is added in the context of SC as organizations within SPSC may need 

strong support from their top management in order to adopt CCT. 
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Hence the new model incorporated the technological, supply chain, and the environmental 

constructs (TSE). The TSE model is supported by the DOI, TRA, UTAUT, and the Iacovou et 

al. models. Table 2.6 presented the independent, dependent, and moderating variables 

proposed in this study to assess the significant factors affecting adoption of CCT by SPSC 

organizations along with a detailed discussion on each variable was presented in section 

2.4.2. In light of the above discussion and evidences drawn from literature; after the three 

stage process, replacing the organizational context with SC context and adding the 

moderation context; the TSE model is proposed to study CCT adoption in SPSC 

organizations. Following (fig. 3.4) is the proposed model: 

 
Figure 3-4 The Proposed Model 

 
 

 
Individuals are accustomed to the culture they belong to and their culture impacts their 

behaviour, consequently, when technology adoption studies are undertaken in countries, 

especially outside the U.S.A, the impact of cultural factors on the use behaviour must be 

considered (Zakour, 2004). As Hofstede, (1984), claims that culture affects individual 

behaviour and every nation has a different culture; people behave according to their 

culture. A theoretical connection between adoption model and national culture seems 

appropriate for a research study in a multicultural society (Thowfeek & Jaafar, 2013). 

Therefore, in this study Hofstede’s cultural dimensions are studied and the conceptual 

framework is moderated by cultural dimensions. 

 

Environmental Context 

Environmental uncertainty 

Facilitating conditions 

Technological Context 

Perceived relative advantage 

Perceived complexity 

Perceived compatibility 

Security concerns 

Supply Chain Context 

Top management support 

Trading partner readiness 

Trading partner power 

Trading partner relationship 

Intention to 

Adopt Cloud 

Computing 

Cultural Moderators 

Power distance 

Uncertainty avoidance 

 Individualism 

Adoption of 

Cloud 

Computing 

Moderators 
Age 

Gender 

Experience 

Nationality 

Awareness 



86 

 

The dependent variable is the intention to adopt CCT leading to adoption. Two schools of 

thought emerge in the discussion of dependent variable in technology adoption literature. 

One stipulates that adoption itself cannot be measured directly; rather it is the intention to 

adopt that can be measured (Venkatesh et al., 2003). Theory of reasoned action proposes 

that intention to adopt technology is the best predictor of adoption behaviour and Rogers 

DOI theory provides the characteristics of innovation for adoption intention. Therefore, the 

influencing independent variables measure the intention and intention in turn measures 

the adoption level.  

 

The other school of thought  has criticized the use of this idea because there can be 

significant delays between the adoption intention and actual adoption (e.g., Fichman, 

2000). Moreover, while there is an adoption intention, it does not mean there will be an 

actual adoption. Actual adoption decision is a different dependent variable capturing real 

adoption action and this type of studies are very limited (S. Chang & Chen, 2008). The idea 

of former school of thought has gathered more momentum in the literature hence it is 

employed for this study.  

 

Summary of Adopted Methodology 

This study uses a mixed methods design based on a pragmatist philosophy. As indicated in 

the above research design (fig. 3.3), under stage 4, the following research methodology 

from Saunders et al., (2016) research onion is adopted as a guide for this research: 

 

Table 3-1: Summary of Research Design and Methodology 

Layer Number Layer Name Adopted approach 

1.   First-layer Philosophy Pragmatism 

2.   Second-layer Research approach Abductive (Mainly deductive) 

3.   Third-layer Research strategy Survey and Focus Group Discussion 

4.   Fourth-layer Methodology choice Mixed methods 

5.   Fifth-layer Nature of Research - Time Horizon Cross-sectional 

6.   Sixth-layer Data Collection and Analysis 
Techniques and procedures such as: 
EFA, CFA (Quantitative analysis) 
Thematic analysis (Qualitative analysis) 

  

3.6.1 Instrument Development 
In this study, a self-completed questionnaire was developed to be distributed electronically 

to managers of organizations in SPSC. The questionnaire will adopt a five-point Likert 

scales to categorise the extent to which SPSC organizations have adopted cloud services, 

and to set up valid and reliable numerical results for statistical analysis. A five-point Likert 

scale gives the participants the liberty to indicate the proper rating for their current 

situations. For all the constructs the scale used is: strongly disagree (1), disagree (2), 
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neutral (3), agree (4) and strongly agree (5). Survey items have been adapted from the 

previous studies for high validation (Henderson et al., 1987). Appendix 3.2 provides the 

survey items and their original references from the literature and appendix-C provides the 

final instrument. 

The instrument is divided into three main sections. Section one seeks the demographic 

information from the respondents, section two is composed of the questions on the core 

constructs of the model, while section three deals with the moderating variables. The 

demographic data can be divided into several data sets which helps in performing analysis 

like cross tabulations etc. In this research the demographic data will be used to identify the 

popular cloud services used by organizations of SPSC, and also popular cloud services in 

terms of SaaS, PaaS, and IaaS. For this reason a question set is placed in the instrument that 

asks respondents about what cloud services their organization uses. A list of cloud services 

is provided in this question and respondents are required to tick mark all relevant services. 

 

Section two is about the core constructs developed in the proposed TSE model. The TSE 

model groups the constructs into three main contexts namely, ‘technology’, ‘supply chain’, 

and ‘environment’. Each context is studied through a set of questions related to each 

construct. A minimum of four questions are associated with each construct. Under the 

technology context four constructs namely, ‘relative advantage’, ‘complexity’, 

‘compatibility’, and ‘security concerns’ are studied. Under supply chain, ‘top management 

support’, ‘trading partner readiness’, ‘trading partner power’, and ‘trading partner 

relationship’ are studied. Under the environmental context, ‘environmental uncertainty’ 

and ‘facilitating conditions’ are studied.  

 

Section three collects data on the moderating variables. There are two sets of moderating 

variables placed in the TSE model. The first set is composed of age, gender, experience, 

nationality, and awareness of CCT while the second set is composed of the cultural 

dimensions namely, power distance, uncertainty avoidance, and collectivism. Collectively 

eight moderating variables are introduced. The responses for the eight variables were 

collected in different groups, e.g. for age moderator, six age groups are provided in the 

instrument. First the median of all age categories is calculated and then based on the 

median, all six categories of age will be grouped into two groups as Older-Age and 

Younger-Age group (Venkatesh et al., 2012). In the similar fashion all (eight) variables will 

be divided into two categories. This process is adopted from Im et al. (2011) who 

suggested that a “common simple method to check the moderating effect is enforcing a 

constraint for the path coefficient to the analysis model.” The steps to conduct this test are: 
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Step 1: Run the models for two groups (older-age and younger-age) without any 

constraints (free model).  

Step 2: Set the ‘‘equality constraint’’ for the two groups; i.e., run the models for two 

groups, constraining one group by the results from the other (constraint 

model).  

Step 3: Compare the free model and the constraint model by testing the X2 

differences.  

Step 4: If the test in Step 3 is significant, test the difference of each path coefficient. 

 

3.7 Sampling Techniques  
Sampling can broadly be divided into two types: probability (representative) and non-

probability (judgmental). The former ensures that the entire population has an equal 

chance to be selected, while the latter technique does not give equal chance to all the 

individuals in the population being selected, so the sample selected would not be 

considered a representative one (Abu-Hussin et al. 2016). The representative data 

collection requires consideration of an appropriate sampling technique. Researchers try to 

achieve representativeness in research projects, as such studies allow generalization, 

signifying that the findings can be applicable to the population being sampled. The more 

the representativeness, the more the generalizability of the findings and, therefore, the 

better the quality of the research (Sarantakos, 2012). 

 

Sampling provides a valid alternative to an entire population, especially when it is 

unfeasible to survey the whole population; when there is a budget limitation; or when 

there is a time constraint (Saunders et al., 2016). The process starts with defining the 

target population and specifying the sampling frame which is a compilation of people or 

items that make up the population from where the sample is drawn. Choosing between 

probability and non-probability techniques depends on various factors like availability of 

the resources, accessibility to the population, and the requirement of face-to-face 

interaction (Saunders et al., 2009). Various sampling techniques are used in studies to 

identify the sample from simple random, cluster, stratified, systematic random, quota, 

purposive, convenience, and snowball.  

 
Adopted Sampling Technique 
For the quantitative survey study, the researcher opted for a purposive sampling technique 

which is normally counted as a non-probability technique. For this study it was important 

that respondents were chosen based on a criteria that would help in achieving the research 

objectives and answer the research questions. The central objective and research question 

of the research calls for organizations belonging to supply chains in the petrochemical 

industry. Therefore, the respondents should be people who understand SC activities. 
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Managers who are either certified SC practitioners or heading departments which are 

directly involved in SC activities are the most suitable candidates to take part in the survey. 

Hence, keeping this purpose in view of the sampling frame for the quantitative study was 

developed and to have a good response rate the whole target population was asked to 

participate in the survey. 

 

For the qualitative phase of the study, the researcher mainly adopted the purposive 

sampling technique and within the purposive sampling, he used a homogenous purposive 

technique. The homogenous purposive technique calls for choosing settings, groups and/or 

individuals based on similar or specific characteristics. Since this study requires 

participants with specific characteristics as specified earlier, purposive homogenous 

sampling is the most appropriate technique. This technique helps in identifying the 

informative and specialized population for in-depth investigation (Neuman, 1997). 

 

The qualitative phase has two stages, interviews and focus group discussions. For the 

interviews, purposive sampling followed by the snowball technique was adopted. This is 

done for two reasons. One, it helps in finding the right participant, and second, it saves 

time. In this study, the homogeneity of the participants was made sure through a criteria 

set which states that participants should belong to organizations of SPSC and that they are 

either certified SC practitioners or are managers of departments which are directly 

involved in SC activities. Based on this criteria the participants were sampled. 

 

In purposive sampling, the researcher makes an effort to identify the most fitting sample 

for the study and the one that best helps in meeting the objective of the research, 

consequently the sample used could be representative of the population (Parasuraman, A., 

Edvardsson, B., & Gustafsson, 2004). Kumar, (2011) added: “[purposive] sampling is 

extremely useful when you want to construct a historical reality, describe a phenomenon 

or develop something about which only a little is known” (p. 207). In this research not 

much is known about the adoption of CCT by organizations in SPSC, hence purposive 

sampling appears to be the right choice. 

 

The researcher faced many difficulties in contacting and asking participants for the 

interviews. Initially, the researcher used the Saudi chamber of commerce industry 

directory and made a list of target organizations (participants) that could be approached. A 

number of emails were sent to get permission to interview. A brief description and the 

nature and motive of the study were also included in the emails. 38 emails were sent to 

different organizations of SPSC and interestingly no positive responses were received. To 

mitigate this issue, the researcher recruited six senior Arabic speaking students who not 
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only helped in successfully completing the interview tasks, but also in the minimum time 

possible. A total of 50 consents were received and 48 interviews were conducted. The 

initial reference was provided to each student by the researcher, while from the initial 

point onwards referral system (snowball) worked. The interviews stopped when the 

referral cycle ended. 

 

The snowball approach was also used for the focus group panel discussion, as the 

researcher asked references from a couple of faculty members from his university which 

helped a lot. From there onwards, through the snowball technique a total of twelve 

participants agreed to take part in the discussion session. On the discussion day, only nine 

showed up while the other three apologised due to various reasons. One problem 

associated with snowball is that sample might not be representative.  

 

3.7.1 Sampling Frame 
The sampling frame is a complete list of all the people or items in a target population. The 

target population is the focal population of the research study (Kervin, 1999), a subset of 

the overall population. The sampling frame for this study was composed of the people 

working in managerial positions in organizations of SPSC and involved in the 

organizations’ SC activities. When no suitable list is available and the researcher is using 

probability sampling, the researcher should prepare his or her own list (Saunders et al., 

2016, p. 277). No list of managers in organizations of SPSC was available. Therefore, the 

researcher developed the sampling frame with the help of Saudi Chamber of Commerce 

and Industries list of organizations involved in petrochemical businesses in the country. 

From this list, the companies were contacted and contact details of managers involved with 

supply chain activities were compiled. Managers are presumed to be the decision makers, 

or contributors to decision making, for adoption of new technologies in their organizations 

as part of petrochemical supply chains. All efforts were made to ensure that sampling 

frame was as complete, accurate, and up to date as possible.  

 

The managerial population in SPSC organizations turned out to be around 1750. Out of 

this, 650 managers were shortlisted because they met the criteria set out for this study, 

that they belonged to SPSC organizations, and that they were involved in SC related 

activities in their organizations, hence the sampling frame was formed. Later through the 

survey instrument they were asked to identify if their level of awareness of the cloud 

computing technology. 

 

Sample Size  

Sample size is one of the key factors in generalising research findings. The larger the 

sample size, the more likely that the results could be generalised to the target population; 
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probability sampling practice is thus a compromise between correctness of the results and 

the amount of resources invested in data collection and analysis (Saunders et al., 2016). 

The choice of sample size is based on various factors, including the confidence one needs to 

have in the data that it will represent same characteristics as that of the target population, 

the margin of error one can tolerate, the statistical analyses one undertakes, and the size of 

the target population itself (Saunders et al., 2009).  

 

Researchers normally work with a 95% level of confidence with 3 – 5% margin of error; 

95% confidence means that 95 out of 100 times the data would certainly represent 

characteristics of the target population (Saunders et al., 2016). Several statistical 

techniques are available to estimate sample size with many providing tables of estimates 

for researchers to make their choice depending on the target population size, level of 

confidence, and acceptable margin of error, e.g. Cochran’s sample size table (Bartlett, 

Kotrlik, & Higgins, 2001), and the Krejcie & Morgan, (1970) sample size table. Also, many 

research support web sites provide online sample size calculators.  

 

Numerous sample size calculation techniques are suggested in the literature and various 

theories for reaching an appropriate sample size are recommended (Hulland, Chow, & 

Lam, 1996), but there is little theoretical agreement as to what establishes an acceptable 

sample size (Saunders et al. 2016). Some suggested a size of 50 plus the number of 

parameters (Bagozzi & Yi, 1988), others suggested 100 (Bollen, 1989), 150 (Anderson & 

Gerbing, 1988), 200 or more (Kelloway, 1988) etc. Furthermore, Tabachnick & Fidell 

(2007, p. 117) suggested a sample size of N >= 104 + m, where ‘m’ is the number of 

independent variables. Bentler & Chou, (1987) suggested that ratio of a sample size to 

estimated parameters should be between 5:1 and 10:1 (i.e. ten cases to every one 

estimated parameter). Nunnally, (1978) recommended 10 observations per model 

variable. Moreover, Hinkin, (1995) suggested an item-to-response ratio range of 4:1 while 

Hair et al. (2006) recommended a 5:1 to 10:1 ratio. It is generally agreed, however, that the 

larger sample size the better it is, with 200 observations representing an appropriate 

minimum and being recommended for a more complex models (Sharma et al., 2005). 

 

For this study multiple methods were used (appendix 3.3) to reach to an appropriate 

sample size keeping in view the population and sampling frame. According to De Vaus, 

(2014) formula the sample size found is 298. Also, as per De Vaus table of sample sizes, for 

a population of 2000, margin of error of 5%, and confidence level of 95%, the sample size 

is 322. I also used some online calculators for sample size calculation. One calculator gave 

315, one gave 316, and another gave 298. Keeping these calculations in view and the 

guidelines provided above in literature and after consulting with the supervisory team and 
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the expert panel, the sample size set for this study is 300 which sails around most of the 

calculations mentioned above and it is believed that it would be a good representative of 

the population. The only problem that could arise was if the survey did not return the 

required number. The survey returned 354 responses which is much larger than the 

required number. 

 

3.8 Data Collection and Analysis  
Several sources of data collection were employed in this research to gather the required 

data. Starting with survey questionnaire, semi-structured interviews, and focus group 

discussion with managerial staff in organizations of SPSC. With respect to the credibility 

and validity of the study, several strategies were adopted that included pilot testing, 

triangulation, and expert opinion on the findings.   

 

3.8.1 Questionnaire  
In this study, questionnaire has been employed to collect the first hand information from 

the respondents. A questionnaire in broad terminology is all means of data collection in 

which each person responds to the same set of questions in a prearranged order (De Vaus, 

2014). Alternatively the term – instrument – is also used. Questionnaires are particularly 

good for descriptive or explanatory studies where they help in discerning attitudes, 

opinions, or organizational practices (Saunders et al. 2016). The instrument used for this 

study is discussed in section 3.5.1 above. The questionnaires are broadly categorized as 

self-completed and interviewer-completed questionnaires. Self-completed questionnaires 

or surveys, as they are commonly known, are completed by the respondents. They can be 

administered through the internet (web or mobile), post, or hand delivered and collected. 

Interviewer-completed questionnaires are recorded for completeness and can be 

administered either via telephone or face-to-face. Figure 3.5 presents different types of 

questionnaires. 

 
Figure 3-5 Types of Questionnaires 

 
Source: Saunders et al., 2016, p. 440 
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Figure 3.6 presents the instrument development and validation process adopted in this 

research. 
 

Figure 3-6 Development and Validation Process of Research Instrument 

 

 

3.8.2 Interview  
The second method adopted to collect data was semi-structured interviews. Interviews are 

a useful tool to collect in-depth information regarding the phenomenon to be investigated 

as participants can provide historical information, while the researcher can control the line 

of questioning (Creswell, 2009). Moreover, the respondents can receive feedback or clarify 

questions and instructions (Zikmund, 2000). Interviews are used in this research for the 

qualitative second stage of the research design.  

 

Interviews may be standardised and non-standardised, and respondent versus informant. 

Saunders et al., (2007) have divided interviews according to the type of interaction as one-

to-one (face-to-face and telephone interviews), and one-to-many (FGD). Interviews can 

also be grouped into structured, semi-structured, and unstructured interviews. Structured 

interviews require questionnaires to be conducted, using a standardised set of questions, 

while semi-structured and unstructured interviews are non-standardised and can be led 

by a list of themes and questions. Semi-structured interviews are most frequently used in 

explanatory studies as they are useful for understanding the relationships between 

variables (Saunders et al., 2007). In this study, semi-structured face-to-face interviews 

were used to gather data for the qualitative stage of the research. 
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It is critical that researchers avoid bias when conducting interviews by clearly phrasing 

and structuring questions so that respondents completely understand them. One big 

advantage of this technique is that the researcher can gain an in-depth understanding of 

the problem under investigation, since open-ended questions allow participants to 

respond more openly, and the researcher takes benefit of it. Easterby-Smith, et al., (2004) 

suggested that open-ended questions eliminate bias. Moreover, Saunders et al. (2009) 

suggested that the questions should be concise, jargon free, and avoid theoretical concepts. 

The interview questions for this study were based on the same constructs as the ones in 

the survey questionnaire so that the findings from the first phase could be verified and 

validated. The questions were pre-approved by the ethical committee and were also sent 

to experts in the field for any modifications. The feedback did not ask for any major 

modification; some minor changes were suggested which were incorporated.  

 

A team of six senior level students was recruited and prepared to help conduct the face-to-

face semi-structured interviews. These students were trained and mock interview sessions 

were conducted. Literature was provided to these trained students on the concepts of CCT 

and SCM. The students were financially compensated for this job. The use of a six senior 

student team not only helped in mitigating the interviewer bias, but it also helped in 

expediting the overall interview process. This approach is supported by other studies 

(Laarhoven et al. 2000). 

Semi-structured interviews are relatively simpler to conduct since part of the questions 

are structured; it was adopted to reveal the reasons, obstacles, and enablers that represent 

the potential enablers for driving adoption of CCT in organizations of SPSC. This technique 

was used to help answer the research questions and meet the objective of the study. 

 

Interview Sampling and Data Collection  

According to Saunders et al. (2009), interview participants must be aware of the topic area, 

have interest in the study, and be expressive. The population and the sample frame were 

defined at the quantitative phase of this research; hence making sampling for interviews at 

the qualitative phase easier. Obtaining access to interviewees is never easy, therefore the 

snowball technique was adopted. Snowball sampling is appropriate when members of a 

particular population are difficult to reach. It works on a referral system; the researcher 

accesses a few members of the target population, and then asks for referrals (Rubin & 

Babbie, 2010) who might also participate. The process goes on until eventually the 

required size is achieved or saturation reached.  

 

The researcher used the initial contacts with six trained students who helped in the 

meetings, then built on the referral system and ended up with 48 interviews. Although in 
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snowballing the question of representativeness of the population arises, the qualitative 

data in this research are only used to provide more explanation and deeper understanding 

of the findings from quantitative results and are not the core data source for the study. 

Moreover, managers whose enterprises had adopted some form of cloud services provided 

valuable data as a result of their physical involvement in the adoption phase and their 

experience of the enablers involved. 

 

Semi-structured interviews are employed to explain the themes emerging from 

questionnaires, or to help interpret quantitative findings (Creswell, 2009). Hence, this 

study made use of this technique with both open and closed-ended questions, developed 

based on the themes of the questionnaire. Permissions were obtained to record (mobile 

phone recordings) interviews and take notes if required. Recordings allows the 

researchers the ability to repeatedly listen to the interview, and provides an accurate and 

unbiased record. The time range for the interviews was between twenty-five (25) and 

thirty-five (35) minutes. To ensure that honest responses were obtained, the participants 

were assured of the complete anonymity of the responses. 

 

Interview Validity and Reliability  

Qualitative validity and reliability is different than quantitative, where validity is achieved 

through certain procedures to ensure the accuracy of the findings (Creswell, 2009). In 

qualitative research, reliability means that other researchers would be able to regenerate 

the similar results. Therefore, researchers should include detailed notes about the 

methods, the design, and the methodology adopted, so that others could understand and 

apply the same (Saunders et al., 2007). Following suggestions by Saunders et al. (2007) 

were considered which helped in ensuring the internal validity of the research and 

mitigating bias: 

 The interviewer being prepared and ready 

 Providing the interview schedule to participants beforehand 

 Adopting a similar dress style as those being interviewed 

 Developing positive relationships 

 Speaking in a friendly manner to the interviewee before beginning the interview 

 Using clear, open questions  

 Avoiding too many theoretical concepts and specific terms 

 Concentrating on listening 

 Recording the interview, and  

 Checking that the interviewee has understood the questions. 

 

3.8.3 Focus Group Discussion  
The third method of data collection was focus group discussion (FGD). FGD helps 

understand how people think and provides a profound understanding of the phenomenon 

being studied. An FGD is an open discussion session of approximately six to twelve experts 
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focusing on a phenomenon being investigated; it encourages dialogue and the sharing of 

ideas in a tolerant environment (Krueger & Casey, 2015). Experts are selected based on 

certain common attributes which are related to the topic being discussed. The researcher 

acting as a facilitator guides the group based on a prearranged set of rules. An environment 

is created where participants openly share their perceptions and ideas. It is a qualitative 

data collection method.  

 

For this research FGD are employed; firstly, with the expert panel to finalize the list of 

constructs of the model and development of the proposed model and secondly, to assess 

the impact of culture on CCT adoption. Discussions helped in model development and also 

in generating trends, themes, and patterns. 

 

Qualitative (Interview and Focus Group) Data Analysis  

Braun & Clarke, (2006) explained that qualitative analysis methods can be categorised as 

those tied to a particular theoretical or epistemological position such as conversation 

analysis and interpretative phenomenological analysis. Then with some variability, there 

are those guiding analysis such as grounded theory (Strauss & Corbin, 1998), discourse 

analysis (Willig, 2003) or narrative analysis (Murray, 2003). Secondly, there are those, 

which can be applied across many theoretical and epistemological approaches. One of 

those approaches is thematic analysis which is a qualitative analytic method for: 

identifying, analysing and reporting patterns (themes) within data. Following generic steps 

by Creswell (2003) are used in this research for qualitative data analysis:  

 Transcribing the interviews 

 Extracting a general sense of information to identify the key ideas  

 Coding data into categories 

 Clustering similar topics  

 Identifying themes  

 

Hence, the interviews were transcribed and printed for better readability. The audio files 

were then matched with the printouts. Copies of printouts were offered to the participants 

for review; only five out of forty-eight had some modifications in their feedback. The 

interviews were transcribed, coded, and clustered into themes. The researcher read the 

transcripts and notes and disregarded pointless words and phrases, leaving coded and 

labelled clusters. The transcriptions were entered into NVivo software version 10. Themes 

were already defined during the quantitative phase. The Node function of NVivo was used 

to enlist topics under the themes and then Nodes were assigned to each theme. The 

findings were extracted and comments from the interviewees were added in the analysis 

to ensure validity and reliability.  
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The open ended answers were analysed using content analysis method which allows 

replicable and valid inferences from the data to their context. Following content analysis 

approach (Psychogios & Priporas, 2007) was adopted: 

 

 Listen to the recordings and compare them with hand-written notes 

 Define units for general meaning 

 Group units  

 Format them from the groups of meaning and identify them from the interviews 

 

This approach facilitated the researcher in evolving a clear image of the factors affecting 

the adoption of CCT by organizations in SPSC.  

 
3.9 Reliability and Validity 
Saunders et al., (2016) define reliability as, “If a researcher is able to replicate an earlier 

research design and achieve the same findings, then that research would be seen as being 

reliable”. It is the degree to which data collection methods or analysis processes yield 

consistent results (Saunders et al., 2009). To assess the research reliability Easterby-Smith 

et al., (2004) also suggested the following: 

1. the measures produce the similar results in different instances 

2. other researchers reach to similar observations  

3. transparency in how sense was made of the raw data  

 

Researcher and participant bias influence the reliability of research. The most commonly 

used reliability check is Cronbach’s alpha (Saunders et al. 2009). It provides an 

approximation of the proportions of the total variance, which represents the reliability of 

the scale. Its value ranges between 1 and 0, and a value more than 0.7 is believed to be 

reliable and sufficient (Schutte, et al., 2000).  

 

In this study, Cronbach’s alpha is used to measure the overall reliability of the 

measurement scale of each construct, to study the reliability of the findings and to 

guarantee that the instrument used is reliable. Moreover, a pilot study was also conducted 

to avoid misunderstandings by respondents and to improve the reliability. Maylor & 

Blackmon, (2005) argue that the quantitative method is more likely to be reliable than the 

qualitative one. Saunders et al., (2016) also state that in qualitative research the role of 

reliability and validity is questioned. In this study the researcher developed the FGD 

protocol.  

 

Reliability may be a key characteristic of research quality; however, this alone is not 

sufficient; a good quality research depends on both reliability and its validity (Saunders et 

al., 2016), hence the next section explains validity. 
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Validity  

Validity refers to ensuring that the measuring instrument is measuring what it is supposed 

to measure. Saunders et al. (2009) also claimed that “validity is concerned with whether 

the findings are really about what they appear to be” (p. 57). It confirms that the results of 

the study represent what is happening in the phenomenon being studied. Following are 

some of the common types: 

 

Content Validity: Content validity is a critical step in evaluating a construct as it validates 

that the research problem is sufficiently covered (Srivastava, 2010). Sekaran & Bougie, 

(2010) concluded that content validity could be achieved by adding enough scale items 

that represent the domain. Also intensive literature review should be conducted to set 

scale items representing the whole domain. In this study the researcher believes that 

instrument used established content validity through extensive coverage of the literature; 

besides, as suggested by (Sekaran & Bougie, 2010), the researcher also conducted pilot 

tests for the questionnaire and interview questions before conducting the actual study. The 

interview transcripts were also offered to respondents to ensure precise understanding of 

the recordings. In addition, most of the items in both the quantitative and qualitative 

methods were adapted from prior research studies.  

 

Criterion Validity: Criterion validity could be classified as predictive and concurrent. 

Predictive predicts whether the measuring instrument would be successful, while 

concurrent compares measurement items and the assessed results at the same time 

(Srivastava, 2010).  

 

Construct Validity: Saunders et al., (2016) define construct validity as “the extent to which a 

set of questions actually measures the presence of the construct researcher intended them 

to measure.” Construct validation is a multidimensional process which is comprised of 

three distinctive steps as shown in fig. 3.7. Firstly, it is critical to show that the constructs 

are associated theoretically. Secondly, a series of empirical assessments is required that 

examines the measurement properties of the constructs. Finally, one must interpret the 

empirical assessment as to how it explains or predicts the construct validity of the 

particular measure. 

Figure 3-7 Construct Validation Process 

 

Theoretical 
relationship between 
the constructs 
themselves must be 
determined 

Empirical relationship 
between the measures 
of the constructs must 
be tested 

Empirical 
assessment must be 
interpreted in terms 
of how it clarifies 
the construct 
validity of the 

Step - 1 Step - 2 Step - 3 
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Construct validity is comprised of convergent and discriminant validity. Where diverse 

scales are applied to assess the same construct, the overlap (or correlation) between these 

scales is classified as convergent validity. Convergent validity assesses whether all items 

measuring the construct group collectively form a single construct. On the other hand, 

where diverse scales are used to assess a theoretically distinct construct, an absence of 

overlap (or correlation) between these scales means they are unique and have 

discriminant validity (Saunders et al., 2016).  

 

In this research both convergent and discriminant validity are evaluated to endorse that 

measures have construct validity using principal component factor analysis (PCA) and 

Multitrait-Multimethod Matrix (MTMM). Factor analysis of multi-item indicators can be 

used to assess whether the theorized items for a construct converge together for 

convergent validity. The extent of cross-loading of an item on other variables where it does 

not theoretically belong can be used to examine discriminant validity (Premkumar & 

Roberts, 1999). 

 

To ensure discriminant validity, questions that measure the same trait should have a 

stronger correlation with each other rather than with other items measuring different 

traits (El-Din, 2005). Discriminant validity is assessed using the MTMM. The MTMM 

approach is the most prevalent technique for evaluating the convergent and discriminant 

validity of the constructs (Gupta & Somers, 1992). Discriminant validity is assessed by 

using the pattern and scale of correlations between the measures of constructs and the 

different methods used to assess the constructs, thus forming the MTMM matrix (O’Leary-

Kelly & Vokurka, 1998).  

 

3.10 Validity Procedures 
The following validity procedures have been used in this research: 

 
Triangulation  

Triangulation is the use of diverse methods, techniques, and approaches in the single study 

(Collis & Hussey, 2003); mainly qualitative and quantitative methods for the purpose of 

increasing study’s credibility. This implies that in triangulation multiple methodological 

approaches, data sources, and analysis methods are merged to study the same 

phenomenon and to reach to a single logical conclusion. According to Saunders et al. 

(2016), “Triangulation involves using more than one source of data and method of 

collection to confirm the validity/credibility/authenticity of research data, analysis and 

interpretation. This will necessitate using a multi-method quantitative study, a multi-

method qualitative study or a mixed methods study” (p. 207).  The idea is to employ more 

than one independent source of data and methods of collection while studying the same 
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phenomenon. For positivists this helps to reveal reality in data while for interpretivists it 

adds depth, breadth, and complexity in the research (Denzin & Lincoln, 2011).  

 

Accordingly, in this research, triangulation methodology is employed by employing 

different data collection techniques (questionnaires, interviews, and FGDs); and collecting 

data both quantitatively and qualitatively from the managers within organizations of SPSC. 

This ensures obtaining data in the most rigorous way possible.  

 

The motivation behind using triangulation was to ensure data validity and to overcome the 

weaknesses of using one method. Multiple methods are employed with the assumption 

that intrinsic weaknesses of one approach are offset through the strengths of other. 

Therefore, triangulation is employed in this study to enhance the study’s credibility. 

Triangulation is achieved through literature review, a survey as the first stage of the 

research, a semi-structured interviews with managers of SPSC organizations as the second 

step; and finally, a FGD with different Arab nationals to measure the impact of culture on 

adoption of CCT involving key personnel in academics and industry as the third step.  

 

Pilot Study  

The purpose of piloting a questionnaire is to refine it so that respondents face no problems 

in responding to the questions and there will be no difficulties in recording the data. 

Furthermore, it helps in obtaining some level of validity and reliability of the data 

collected. The first step before piloting is to seek expert opinion on the representativeness 

and the suitability of the questions. At this stage suggestions could be recorded in the 

structure of the questionnaire, this would help to establish content validity and allow 

making necessary adjustments before piloting with a group similar to the final 

respondents (Saunders et al, 2016).  Pilot study is more like a limited scale study of the 

main study and any problems that researcher may face during the full scale study are likely 

to be highlighted. Bell, (2014) suggest that researchers should do pilot testing as it helps to 

find out: 

 Time required to complete the survey; 

 Clarity of instructions; 

 Clarity and unambiguity of questions; 

 Difficulty level of questions; 

 Missing topics; 

 Layout friendliness. 

 

This study conducted pilot tests in order to have reliable and robust questions so that the 

results are valid and reliable. As this study employed the mixed methods approach, two 

pilot tests were conducted: one for the survey questionnaire and the second for the 

interview questions.  
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Questionnaire Pilot Test  

For most student surveys the minimum number for a pilot is 10 (Fink, 2013), while for 

large surveys between 100 and 200 responses is usual (Dillman et al., 2014). In this study, 

the questionnaire was piloted with nineteen (19) managers of organizations belonging to 

the target population. The following guidelines were considered during the pilot test as 

proposed by (Peat, Mellis, & Williams, 2002):  

 Administer pilot as if administering the main study.  

 Get feedback to improve difficult questions.  

 Provide reasonable time to complete.  

 Remove all pointless, challenging or vague questions.  

 Assess that each question provides reasonable choice of answers.  

 Make sure that responses are interpretable. 

 Verify that all questions are responded.  

 Restate and alter questions if needed.  

 Incorporate respondents’ comments.  

 

The feedback and suggestions from the pilot test helped in improving the questionnaire a 

great deal. The major suggestions related to the following: 

 Use of jargon and technical words 

 Length of questions 

 Description of constructs 

 

The researcher found the suggestions from the pilot test valid and incorporated them. 

There was an opinion that jargon and technical words would cause ambiguity, so questions 

involving jargon and technical words were re-worded keeping in view that the idea is not 

be jeopardized. Some of the questions were too long; they were re-phrased and brought to 

appropriate length. An important suggestion was to describe constructs, therefore, before 

the start of each section in the questionnaire, a comprehensive definition was added on top 

of every construct. The modified final version was re-sent to the same group, and the 

feedback was incorporated. Some of the questions required some extra rewording and 

modification. 

 

Interview Pilot Test  

The idea for conducting the interviews was to gain in-depth understanding of the analysis 

of questionnaire data. The interview questions were derived from the constructs of the 

questionnaire. These questions were sent to the experts’ panel who provided their input 

and minor suggestions which were later incorporated and eventually the interview 

questions were improved according to the suggestions.  

 

Expert Opinion  

According to the Oxford Dictionary (2016), an expert is “a person who is very 

knowledgeable about or skilful in a particular area”, or a person “having or involving a 
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great deal of knowledge or skill in a particular area.” As per businessdictionary.com an 

expert is “a professional who has acquired knowledge and skills through study and 

practice over the years, in a particular field or subject, to the extent that his or her opinion 

may be helpful in fact finding, problem solving, or understanding of a situation.”  

 

Expert opinions and knowledge add reliability to the research outcomes, which enhances 

the significance of the results and guides the researcher’s viewpoint. The experts ought to 

be well-informed in the area being addressed and have produced research (Fink, 2013).  

 

This study sought help of an expert panel. The researcher is part of a funded research 

project working on developing a decision framework for managers of Saudi businesses to 

adopt CCT in their organizations. The team working on this project is composed of one full 

professor in the marketing field, two associate professors in the information systems field, 

and one individual from the industry. This team formed the experts’ panel who are active 

researchers in the subject area, are aware of the Saudi business sectors, and they have 

published studies in these areas. In this study, expert opinion has been taken during 

various stages of the study, e.g. after the identification of technology adoption variables 

and models, the expert panel was used in focus group discussion to finalize the appropriate 

variables and model for the study. Also the expert opinion was used to finalize the 

instrument for the study. 

 

Bias Avoidance Tactics  

The validity of any research can come under threat if there is evidence that the researcher 

altered the reality, since researchers’ presumptions and preconceptions can affect their 

understanding. This is referred to as researcher bias. Conversely, the respondent may alter 

their behaviour or statements leading to misleading conclusions. Various strategies could 

be adopted to mitigate the risk of biasness as discussed above. Harman, (1967) single-

factor test could be conducted to mitigate any common method bias.  

 

All efforts were made to avoid bias in this research. Starting with the use of probability 

sampling to enhance external validity, and continuing with the use of the triangulation 

method. Since this study is based on positivist assumptions, triangulation will help to 

reveal the ‘reality’ in the data (Saunders et al. 2016). Additionally, for the interview phase a 

group of senior students was prepared and trained to conduct the interviews. This helped 

in minimizing researcher bias and speeding up the data collection through interviews. 

 

3.11 Ethical Considerations  
Any research involving humans must consider ethical issues. In the management and social 

sciences fields, ethics relates to the integrity of the topic and its research (Bell & Bryman, 

2007). In qualitative studies, ethical deadlocks may occur regarding data collection and the 

dissemination of findings (Merriam, 1998). To maintain ethical aspects of this research 

http://www.businessdictionary.com/definition/professional.html
http://www.businessdictionary.com/definition/acquired-knowledge.html
http://www.businessdictionary.com/definition/skill.html
http://www.businessdictionary.com/definition/study.html
http://www.businessdictionary.com/definition/practice.html
http://www.businessdictionary.com/definition/field.html
http://www.businessdictionary.com/definition/opinion.html
http://www.businessdictionary.com/definition/fact-finding.html
http://www.businessdictionary.com/definition/problem-solving.html
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privacy, informed consent, anonymity, and valuable insight of the research were 

considered. An email outlining the research purpose was forwarded to the participants 

assuring them of their anonymity and also of their organization’s anonymity. Also, they 

were assured that they could withdraw at any time without providing any reason. The 

researcher ethically considered the contribution of the participants; involving only those 

who agreed to participate and informed them about the survey structure, and how their 

confidentiality and anonymity would be maintained. Moreover, the gathered data will be 

stored in strictest confidence, in locked files.  

 

The questionnaire went through the ethical review at the university of Portsmouth where 

ethical review committee reviewed and gave its consent to run the questionnaire no 

personal information that could disclose the identity of the respondents was collected, the 

data collection was totally anonymous.  
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Chapter 4 QUANTITATIVE RESULTS AND FINDINGS 
 
4.0 Introduction  

This chapter presents the results of the data collected from respondents of Saudi 

Petrochemical Supply Chain (SPSC) organizations. Following the sequential explanatory 

mixed methods design, data collection and analysis is conducted in two sequential phases; 

quantitative study phase, in which a survey questionnaire was administered followed by 

qualitative study phase, in which field interviews and focus group interviews were 

conducted. This chapter presents the quantitative results. 

 

4.1 Quantitative Data Collection and Results 
Quantitative data collection was done through administering a survey questionnaire (see 

appendix-C). Question 1 is specific to awareness of CCT; 2 is specific to organizational plan 

to adopt CCT; 3 – 42 are specific to the three main constructs; technology, supply chain, 

and environment; 43 – 56 are specific to Hofstede’s cultural dimensions; 57 – 60 are 

specific to intention to adopt; 61 – 64 are specific to adoption of CCT. Demographic data is 

collected through questions 65 – 71, while last question (72) was specific to identifying the 

cloud services being adopted by organizations of SPSC. 

 

Response Rate: The response rate is the percentage of valid responses out of the total 

number of questionnaires distributed. According to Baruch, (1999), scholars are 

indeterminate as to what an appropriate response rate is. At the same time, a lower 

response rate affects the reliability of the research (Bowling, 2005). Therefore, the 

question of response rate becomes critical. In this study, a self-completed questionnaire 

was distributed to about 650 carefully selected managers of organizations in SPSC (as 

explained under ‘Sampling Frame’ in chapter 3). 354 responses were received showing an 

initial response rate of 54%. After data screening the final number of valid responses 

reduced to 303 and final response rate is reduced to 47%.  

 

Baruch (1999) simply explains reasons for low response rate as either the respondent is 

reluctant to participate or the questionnaire is not received. Not much could be done about 

the former reason, but all efforts were made to ensure that the sample received the 

questionnaire because sometimes researcher’s inability to reach respondents or 

communication blockades could decrease response rate (Bowling, 2005). Following 

strategies were adopted to increase the response rate:  

 

 Researcher provided acceptance letter from University of Portsmouth stating that 

researcher is a student at the university along with the approval from of university 

ethical committee stating that research could be conducted. This is to give the 

respondent an idea that the research is conducted for academic purposes and there 

is no ill intention involved;  
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 Clear statement explaining the motives of the study were provided in the attached 

letter;  

 Clear statement providing assurance of the respondent anonymity and 

confidentiality;  

 Offering a copy of the results;  

 References were used; 

 Questionnaire provided in simple plane English using an appropriate font type and 

size;  

 Sending soft reminders. First reminder was sent after three weeks of initial email, 

while a second reminder was sent after another three weeks. 

 
4.1.1 Descriptive Analysis 
Descriptive analysis is a good starting point for a detailed and valid statistical analyses. In 

this research, it has been used to understand (Pallant, 2013), and to organize and 

summarize the sample. As this study is explanatory in nature, the questionnaire was 

developed for the first phase to collect data fit for the purpose of study. The respondent 

sample was taken from members of SPSC organizations. Descriptive analysis is used to 

understand the cumulative response rate of each statement. The results are presented as 

numbers and percentages, while for a better understanding the positive results are 

accumulated (i.e. ‘strongly agree’ is added to ‘agree’) and compared with the total negative 

results (i.e. ‘strongly disagree’ combined with ‘disagree’). The analysis is based on the 

percentage values.  

 

Awareness of CCT  

It is evident from the (Fig. 4.1) that awareness level is high (82%) and the managers of 

organizations of SPSC are aware of this new technology. 18% respondents said that they 

know the technology but are not fully aware of its benefits and usage. This would improve 

the validity of the results as the data is collected from the respondents who are aware of 

the technology under study. This would also help in assessing the moderating impact of 

awareness on technology adoption. 

Figure 4-1 Awareness of Cloud Technology 
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Formal Plan to Adopt CCT 

On the other hand, to a question relating to a formal plan to adopt CCT; it is evident from 

the Fig. 4.2 that 26% responded that their organization has no formal plan to adopt CCT, 

while 63% were not aware if their organization had any formal plan to adopt CCT for their 

supply chains. Only 4% knew that their organization has a formal plan to adopt CCT. This is 

an interesting statistic since in another question when the same respondents were asked 

what cloud services are being used in their organizations, the majority responded as one or 

many cloud services being used in their organizations. It can be interpreted that majority 

of the organizations have already adopted a certain level of cloud services in their setup 

but they are not aware of any formal plan to adopt CCT for any specific SC activity. 

 

Figure 4-2 Formal Plan to Adopt Cloud 

 

 

Company Demographics 

Under the company demographics, 5 variables were studied (1) age of company, (2) 

industry type, (3) autonomy of the organization, (4) size of the organization, and (5) 

location of the organization. The analyses are discussed below using graphical illustrations.  

 

Organization Age: The first variable was the age of the organization (in years). As shown 

in Figure 4.3, the oldest organization was 166 years old while there were some very young 

organizations. The average age of the organizations was 47 years which shows that on 

average organizations were mature in their respective industries. Therefore the data 

collected was from organizations that have been part of the SC of their respective 

industries for as many as 46 years, which suggests that the data collected would be useful 

for this study.  
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Figure 4-3 Age of Organization 

 

 

Industry Type: A choice of nine different industries was given in the industry type 

question. As shown in Fig. 4.4, the majority of the respondents belonged to oil and gas 

(29%), petrochemical (34%), logistics/3PL/4PL (11%), and manufacturing/production 

(6%). There were some missing data in this category (1%), while 18% opted for ‘others’ 

indicating that there are other types of industries which are not listed. When this category 

was analysed, it was found that a variety of other related industries emerged as part of the 

overall petrochemical supply chain. Following chart represents those other industries: 

Figure 4-4 Industry 

 

54 out of 303 respondents opted for ‘other’ in the industry type question representing 

18% of the total. The chart (Fig. 4.5) represents the ‘other’ industries as suggested by the 

respondents. On a close analysis it was found that all these industries and the key 

industries are part of a major petrochemical industry. Fertilizers, plastics, chemicals are bi-

products of oil and gas used in petrochemical industry, while pipe coating and pipe 

manufacturing are partners of oil and gas supply chains. This outcome was presented to 

the experts’ panel and they unanimously agreed and validated that the data belongs to 

petrochemical industry.  
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Figure 4-5 Other Industries 

 

Organization Size: As per the chart (Fig. 4.6), shows that all sizes of organizations are part 

of the data collection which implies that the data collected is from a composition of all 

sized organizations. This composition would help in generalizing the results over all size 

organizations in SPSC. 

 
Figure 4-6 Organization Size 

 

Location: Figure 4.7 shows that 38% data is collected from Eastern Region, 22% from 

Central Region, 24% from Western Region, and about 16% from other parts of the country. 

The major cities in the Eastern region are Dammam, Jubail, Hasa, Sihat, Abqaiq, Rastanura, 

Khafji, and Hafr Albaten; while in Central region, the major cities are Riyadh, Qasim, Hail, 

and Buraidah. The major cities of Western region are Jeddah, Mecca, Madina, and Khamis 

Mashit. This shows that data collected is from all over the Kingdom of Saudi Arabia which 

would help give a better understanding of adoption of cloud technology in the Saudi 

market. 
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Figure 4-7 Location 

 

 

Organization Type: Figure 4.8 displays the organization type with respect to its 

autonomy. For this category the question asked was to identify the organization as either 

autonomous (Private/Commercial) or non-autonomous (Governmental). It can be seen 

from the pie chart the majority of the organizations are commercial organizations while 

only 4% belong to non-autonomous category.  

 
Figure 4-8 Organization Type 

 

 

Cloud Service Used: The graph (fig. 4.9) represents the various types of SC activities being 

performed using cloud. It is evident from the graph that the most popular services used by 

petrochemical organizations are communication, inventory management, procurement 

from suppliers, and data storage services. 
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Figure 4-9 Cloud Services Used 

 

Respondent Demographics 

Under the respondent demographics three variables were studied: (1) current job 

position/title, (2) nationality, and (3) gender. These are presented as bar and pie charts.  

Job Title: A choice of eleven (11) different titles relating to SC activities were given in the 

position/title question. A mix of various title/position holders responded to the 

questionnaire indicating that the respondents belonged to a variety of different SC 

activities in their organizations. As can be seen in the chart (Fig. 4.10) that a diverse group 

of respondents involved in diverse SC activities in their organizations participated in the 

survey. 

Figure 4-10 Title/Position 
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Nationality: Based on the figure 4.11, it can be seen that multiple nationalities participated 

in the questionnaire. Since this study involves a cultural context in the conceptual 

framework, the nationalities can be divided into Arabs and Non-Arabs. 

Figure 4-11 Nationality 

 
 
Arab Non-Arab Divide: The figure 4.12 shows the division of Arab nationals and Non-

Arab nationals who participated in the survey. More than 55% of the respondents were of 

Arab origin, about 41% were of Non-Arab origins, while there were 4% who did not 

respond to this question. This composition would help in assessing the moderating impact 

of nationality on technology adoption. 

Figure 4-12 Arab and Non-Arab Divide 

 

Gender: Based on figure 4.13, most of the respondents (93%) were from masculine gender 

and only about 7% were from the feminine gender. This is mainly due to the fact that 

traditionally, in Arab cultures, women are less encouraged to work outside of their homes. 

This tradition is now changing and more opportunities are created for women to work 

alongside their male counterpart. Since jobs in SC related activities require skills which are 

not popular among Saudi women; their representation is low. Mostly, Saudi women work 

in education and medical sectors. 
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Figure 4-13 Gender Division 

 

4.1.2 Data Analysis 
After examining the coded data, data analysis using SPSS (v 21.0) is conducted as per the 

following sequence: 

 Data screening 

 Reliability analysis (for Cronbach’s α values above .70) 

 Exploratory factor analysis (EFA)  

 Confirmatory factor analysis (CFA) 

 Structural Equation Modelling (SEM) 
 

Data Screening 

Data screening involved treatment of missing data, unengaged responses, and outliers. The 

average percentage of missing values per item is below 3% and no item has more than 7% 

of missing values, which does not show any serious concern. There were only few missing 

data records out of the overall 51 omitted records. Nevertheless, no missing data is kept.  

Out of the total (354) responses received, 51 were discarded because of one of the 

following reasons, leaving a total of 303 valid responses: 

 incomplete forms (8) 

 wrongly filled forms (18) 

 organization does not belong to petrochemical industry (14) 

 manager does not perform supply-chain activities (11) 
 

The first step is to check the data for potential biases especially nonresponse, common 

method bias, outliers, and normality.  

Nonresponse Bias 
There is always a possibility that the respondents and non-respondents may differ 

significantly, which suggests that conclusions cannot be drawn for the entire sample. This 

type of problem is referred to as a nonresponse bias. One solution to this is to minimize the 

non-response itself (Atif, Richards, & Bilgin, 2012). The response rate of this study (47%) 

may be a suspect of nonresponse bias keeping in view that researcher made all efforts to 

increase it by sending reminder emails (twice with a gap of two weeks), delivering and 

recovering some by hand, and keeping the survey up and running for about two months. 

Nonetheless the first step is to measure it and check if it is significant. Various methods 

were used to improve the response rate and mitigate the non-response which included 

Male
290 (96%)

Female
13 (4%)
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thorough pre-test of the items, elongated data collection period, sending reminders, and 

ensuring confidentiality. 

 

Common Method Bias 
Common method bias may pose some concern since the data were collected from the same 

participants with the use of a single instrument. When two measures are collected from 

same-source self-reports, any flaw in that source may pollute both measures, apparently in 

the same style and in the same direction. Consequently, the two measures may exhibit a 

correlation that does not reflect an actual relationship and may lead to erroneous 

conclusions (Podsakoff, et al., 2003). As a first step, certain precautions were taken to 

prevent this bias in the research design. The survey items were arranged in such order that 

the dependent variables followed the independent ones. This prevented the possibility of 

consistency artifacts that leads to common method variance. Secondly, respondents’ 

anonymity was guaranteed to minimize social desirability effects which are another source 

of common method variance. Also, Harman’s (1967) single-factor test was conducted using 

the procedure suggested by (Podsakoff et al., 2003). The assumption of this test is that if a 

common method bias is present, an un-rotated factor analysis of all variables of interest 

will generate either a single factor or a general factor that accounts for most of the 

covariance in the independent and dependent variables. This was done by keeping the 

number of factors to be extracted in SPSS to ‘one’ and the rotation method was selected 

‘none’. Following this technique, all dependent and independent variables were entered in 

an un-rotated factor analysis based on the principal components method and one factor 

was found. The factor explained 37.39% of the variance in the data, which is not high 

enough to conclude that it captures the majority of the variance. Therefore, a substantial 

common method bias is not evident in the data and should not be considered a threat.  

 

Dealing with Outliers 

After no bias was detected in the overall data set, the next step was to examine all 

individual items for potential sources of concern. There is a great deal of debate as to what 

to do with identified outliers. Dealing with outliers largely depends on why is the outlier 

present in the first place. Where outliers are illegitimately included in the data, it is only 

common sense that those data points should be removed (Barnett & Lewis, 1994). Few 

would disagree with that statement. Whether the outlier is a legitimate part of the data or 

the cause, is a vague issue. Judd & McClelland, (1989) strongly argue to remove them 

whatever the case may be, in order to get the most reliable estimate of population 

parameters possible (Barnett & Lewis, 1994). However, not all researchers feel that way 

(Orr, Sackett, & DuBois, 1991). This is a case where researchers must use their training, 

experience, intuition, reasoned argument, and thoughtful consideration in making the 

choice. 
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In this research, most of the variables are measured along a 5-point Likert scale ranging 

from strongly disagree (1) to strongly agree (5). Therefore, the threat of outliers is not of 

concern because all values range between 1 and 5, in which case the extreme values (1 and 

5) are the legitimate outliers (Osborne & Overbay, 2004). The only threat of outlier is from 

the responses which vary from the rest in particular items. A second reason for outlier is 

the human intervention in data entry. Since the data is imported from the online database 

into the SPSS, there is no human intervention. Hence, the only outliers present in this data 

are the ones which may be considered as legitimate outliers which do not pose any real 

threat.  

 

In the first place, I evaluated the data set by looking for outliers and abnormal distribution. 

A careful examination of the frequencies and distribution properties of all variables 

through histograms revealed that no abnormality in distribution is found and no outliers 

are present (see Appendix 4.1). Because many analytical approaches assume that the used 

factors are normally distributed, it is important to spot any non-normal distributions that 

might threaten the validity of such approaches. For this purpose, the histograms for all 

variables were reviewed and no abnormality was detected.  

 

Assessing Normality 

Testing variables for normality is a primary first step in almost every multivariate analysis 

(Tabachnick & Fidell, 2007b). Normality refers to the degree to which the sample data is 

normally distributed, “the most fundamental assumption in multivariate analysis is the 

normality of the data, referring to the shape of the data distribution for an individual 

metric variable and its correspondence to the normal distribution, the benchmark for 

statistical methods. If the variation from the normal distribution is sufficiently large, all 

resulting statistical tests are invalid (Hair, 1995)”. Under this assumption, it is assumed 

that all the univariate distributions or the distributions of the individual variables are 

normal. 

 

Normality of variables is assessed by either statistical or graphical methods. Two elements 

of normality are skewness and kurtosis. Skewness is the degree of symmetry in a 

distribution, where symmetry is the balance between the number of observations that are 

above or below the mean (Hardy & Bryman, 2004); a skewed variable is a one whose mean 

is not in the center of the distribution (Tabachnick & Fidell, 2007b). Positive skewness 

indicates that most of the cases are below the mean whereas in negative skewness they are 

above (Kline 2005). Kurtosis displays whether the distribution is very peaked around the 

mean, or it is relatively flat (Hardy & Bryman, 2004); a distribution is either too peaked or 

too flat. A variable can have significant skewness, kurtosis, or both. 
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Positive kurtosis indicates heavier tails and a higher peak, and negative kurtosis indicates 

just the opposite. A value of 0 corresponds to perfect normality, which is rarely achieved in 

the social sciences (West, Finch, & Curran, 1995). Kline (2005) point out that variables 

with absolute values of the skew index greater than 3.0 are described as ‘extremely’ 

skewed; whereas, absolute values of the kurtosis index from about 8.0 to over 20.0 indicate 

‘extreme’ kurtosis. A conservative rule of thumb is, however, that absolute values of 

kurtosis index greater than 10.0 may suggest a problem, and values greater than 20.0 may 

indicate a more serious problem. The guidelines to detect non normality distribution are, 

skewness above 3.0 or kurtosis above 10.0 (Kline, 2005).  

 

Normality test was carried out on all independent variables and the results of both 

skewness and kurtosis are presented in appendix 4.2. All items are skewed, with scores for 

skewness ranging from (-0.292) for TP03 to (0.213) for TP01. Kurtosis values also pose no 

problem in the sample for this study. Kurtosis values range from (-1.129) for SE04 to 

(0.626) for TP02. The negative skewness indicators of the majority of items suggest that 

their distribution is skewed to the left. However, almost all skewness values are within the 

range of -1.00 to +1.00, and hence provide no strong indication of non-normality. Similarly, 

most of the sample kurtosis are within or close to the -1.00 to +1.00 range. Only for items 

SE01, SE02, and SE04 the kurtosis values are -1.113, -1.041, and -1.129 respectively which 

may be more than -1.00 to 1.00 range but are within the conventional cutoff point of 2.00 

and -2.00 beyond which non-normality becomes a concern. Thus, no strong indication of 

non-normal distributions is detected. 

 

Kaiser-Meyer-Olkin (KMO) and Bartlett's Tests 
Before conducting a factor analysis, it is important to perform a test for sampling adequacy 

and sphericity. The Kaiser-Meyer-Olkin (KMO) statistic is used to determine sampling 

adequacy. KMO statistics (ranging from 0 to 1) determine the extent to which variables are 

homogenous. It is generally considered that KMO values greater than 0.5 suggest that the 

data are appropriate for factor analysis. Furthermore, values between 0.5 and 0.7 are 

average, between 0.7 and 0.8 are good, between 0.8 and 0.9 are great and values above 0.9 

are excellent (Hutcheson & Sofroniou, 1999). The results illustrated in table 4.1 suggest 

that the KMO is well above the recommended acceptable level of 0.5 as the obtained value 

is 0.927. Moreover, results confirm that the KMO test supports the sampling adequacy and 

it is worth conducting a factor analysis. 
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Table 4-1: KMO and Bartlett’s Test 

KMO and Bartlett's Test 

Kaiser-Meyer-Olkin Measure of Sampling Adequacy. .927 

Bartlett's Test of 

Sphericity 

Approx. Chi-Square 12065.802 

df 1128 

Sig. .000 

 

4.1.3 Exploratory Factor Analysis (EFA) 
Factor analysis is a statistical process to understand the relationships among the variables. 

In this study, it is used to assess convergent validity through PCA with the eigenvalue rule 

varimax rotation method. PCA is concerned with establishing which components exist 

within the data and how a particular variable might contribute to that component. 

Moreover, it explains as much of the variance in the sample as possible (Field, 2009). An 

exploratory factor analysis is performed to decrease the number of adoption variable to a 

few most appropriate. In this study, all of the variables remained appropriate and none is 

removed after the factor analysis. One of the reasons for this could be the use of already 

tested question items in the study. Variables with a factor loading of 0.5 or above were 

kept in each measurement (appendix 4.3 for correlation matrix). 

In order to provide validity and reliability in results, and to ensure that the questions were 

as reliable and robust as possible, the questionnaire was first sent to the PhD supervisory 

team, then it was given to an expert panel comprising of academic members of King Fahd 

University of Petroleum and Minerals in addition to a pilot test that was done on 19 

managers of organizations of SPSC who were similar to the target population. Their 

feedback helped in improving the instrument. Following suggestions were implemented to 

improve the instrument: 

 

 Added a comments section for each question in order to provide flexibility to the 

respondent who may want to add something more than what options were given. 

 Added a brief description of each construct before the question set for the 

respondent to clearly know what is being asked about and what should be his/her 

response. 

 Reduced the number of items as too many items is a de-motivator. 

 Re-worded of some of the items for better clarification.  

 

Validity 

Validity in quantitative research has been defined as the assurance of concluding 

meaningful inferences from the instrument scores (Creswell, 2009). It refers to the extent 

to which the measurement indicators or items measure what they are supposed to 

measure (Zikmund, 2000). Various tests can be performed to assess the validity of a 

measurement scale. In this study, content and construct validity were assessed. 
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Content Validity: Content validity was assessed by asking the experts panel (4) at King 

Fahd University of Petroleum and Minerals about the content of the scales if that appeared 

to be appropriate. Their response was unanimously positive and they agreed that the 

scales are appropriate to measure what they are supposed to measure. The researcher 

believes that in this research, instrument used established content validity through 

extensive coverage of the literature; besides, as suggested by (Sekaran & Bougie, 2010), the 

researcher also conducted pilot test for questionnaire before conducting the actual study. 

In addition, most of the items were adapted from prior studies.  However, the content 

validity was also measured statistically by using the content validity index (CVI), of which 

the baseline was >0.8 (Chung, Ho, & Wen, 2016)(see Appendix 4.4). 

 

Construct Validity: In this research both convergent and discriminant validity are 

evaluated to endorse that measures have construct validity using PCA and MTMM. Factor 

analysis of multi-item indicators is used to evaluate whether the theorized items for a 

construct converge together for convergent validity. The extent of cross-loading of an item 

on other factors where it does not theoretically belong is used to examine discriminant 

validity (Premkumar & Roberts, 1999). 

 

Factor analysis was performed and the results indicated that all the variables loaded on the 

expected factors. Convergent validity is demonstrated as the indicators load strongly 

(>0.5) on their associated factors while discriminant validity is achieved since each item 

loaded stronger on its associated factor than on any other factor (Hair, et al., 1998).  

Eigenvalues: The eigenvalue of a factor represents the amount of variation explained by a 

factor. An eigenvalue of 1 represents a substantial amount of variation (Field, 2009). 

Kaiser, (1960) recommended retaining all factors with eigenvalues of 1.0 or more for 

further investigation. The table (4.2) summarizes the eigenvalues and total variance 

explained for the twelve extracted components. The highest extracted eigenvalue is 17.919 

while the lowest is 1.025, showing that the results presented in table-4.2 suggest that all 

twelve constructs included in the factor analysis possess eigenvalues greater than 1. The 

extraction sums of squared loadings suggest the percentage of total variation explained is 

77.062%.  
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Table 4-2: Total Variance Explained 

Component 

Initial Eigenvalues Extraction Sums of Squared Loadings Rotation Sums of Squared Loadings 

Total 
% of 

Variance 
Cumulative 

% 
Total 

% of 
Variance 

Cumulative 
% 

Total 
% of 

Variance 
Cumulative 

% 

1 17.919 37.331 37.331 17.919 37.331 37.331 3.783 7.880 7.880 

2 3.336 6.950 44.281 3.336 6.950 44.281 3.687 7.681 15.561 

3 2.559 5.331 49.612 2.559 5.331 49.612 3.415 7.115 22.677 

4 2.158 4.496 54.108 2.158 4.496 54.108 3.165 6.593 29.269 

5 1.985 4.136 58.244 1.985 4.136 58.244 3.120 6.500 35.770 

6 1.708 3.558 61.802 1.708 3.558 61.802 3.014 6.279 42.049 

7 1.572 3.275 65.077 1.572 3.275 65.077 2.947 6.139 48.188 

8 1.327 2.765 67.843 1.327 2.765 67.843 2.924 6.092 54.280 

9 1.205 2.511 70.354 1.205 2.511 70.354 2.908 6.059 60.338 

10 1.153 2.401 72.755 1.153 2.401 72.755 2.832 5.901 66.239 

11 1.042 2.171 74.926 1.042 2.171 74.926 2.635 5.491 71.730 

12 1.025 2.135 77.062 1.025 2.135 77.062 2.559 5.332 77.062 

13 .753 1.568 78.629             

14 .664 1.382 80.012             

15 .650 1.355 81.367             

16 .617 1.286 82.652             

17 .592 1.233 83.886             

18 .548 1.141 85.027             

19 .483 1.007 86.033             

20 .481 1.002 87.035             

21 .441 .919 87.954             

22 .433 .902 88.856             

23 .385 .803 89.659             

24 .368 .766 90.425             

25 .336 .700 91.124             

26 .332 .691 91.815             

27 .327 .681 92.497             

28 .298 .622 93.119             

29 .283 .590 93.709             

30 .279 .582 94.291             

31 .271 .564 94.856             

32 .259 .540 95.396             

33 .225 .469 95.865             

34 .218 .453 96.318             

35 .196 .408 96.727             

36 .188 .391 97.118             

37 .172 .358 97.476             

38 .161 .336 97.812             

39 .147 .307 98.118             

40 .132 .275 98.393             

41 .129 .268 98.661             

42 .126 .261 98.923             

43 .115 .240 99.163             

44 .101 .211 99.374             

45 .092 .191 99.565             

46 .083 .173 99.738             

47 .070 .145 99.883             

48 .056 .117 100.000             

Extraction Method: Principal Component Analysis. 
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The scree plot shows the explained variance of each factor arranged in descending order. 

When the explained variance is significantly reducing, an elbow shape is formed. The 

number of factors from the elbow to the left corresponds to the number of relevant factors 

(Brom, Buruck, Horváth, Richter, & Leiter, 2015). The scree plot (Fig. 4.14) confirms Eigen 

values over 1.000 for twelve factors, suggesting the inclusion of twelve groups of factors 

(A. Field, 2009). 

 
Figure 4-14 Scree Plot 

 
 

Factor Loadings: Typically, a value of at least 0.40 of the factor loading is widely accepted 

for interpreting factor analysis results and that there should be no cross loadings on 

another factor with a value greater than 0.40 (Straub et al. 2004). Table 4.3 shows factor 

loadings of this study where convergent validity was demonstrated with factor loadings of 

at least 0.50 to show that indicators load strongly on their associated factors. As criteria for 

accepting factors, firstly, items with factor loadings less than 0.50 on the selected 

components were excluded as were those with loadings greater than 0.50 on other 

components that had Eigenvalues greater than 1.00 (Field 2009). 
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Table 4-3: Rotated Component Matrixa 

 

Component 

1 2 3 4 5 6 7 8 9 10 11 12 

RA1 
 

.821 
          

RA2 
 

.800 
          

RA3 
 

.812 
          

RA4 
 

.748 
          

CX1 
      

.714 
     

CX2 
      

.722 
     

CX3 
      

.634 
     

CX4 
      

.722 
     

CM1 
        

.707 
   

CM2 
        

.692 
   

CM3 
        

.731 
   

CM4 
        

.702 
   

SE1 
    

.764 
       

SE2 
    

.729 
       

SE3 
    

.737 
       

SE4 
    

.764 
       

FC1 
  

.740 
         

FC2 
  

.780 
         

FC3 
  

.779 
         

FC4 
  

.747 
         

EU1 
          

.736 
 

EU2 
          

.739 
 

EU3 
          

.720 
 

EU4 
          

.742 
 

TM1 
         

.736 
  

TM2 
         

.767 
  

TM3 
         

.777 
  

TM4 
         

.765 
  

PR1 
       

.724 
    

PR2 
       

.702 
    

PR3 
       

.816 
    

PR4 
       

.655 
    

PP1 
   

.767 
        

PP2 
   

.778 
        

PP3 
   

.743 
        

PP4 
   

.704 
        

TP1 
           

.691 

TP2 
           

.637 

TP3 
           

.711 

TP4 
           

.794 

INT1 
     

.753 
      

INT2 
     

.710 
      

INT3 
     

.753 
      

INT4 
     

.694 
      

ADP1 .849 
           

ADP2 .826 
           

ADP3 .825 
           

ADP4 .857 
           

Extraction Method: Principal Component Analysis.  
 Rotation Method: Varimax with Kaiser Normalization. 

a. Rotation converged in 7 iterations. 

RA1-RA4 – 4 items on relative advantage construct in the instrument (appendix-C for all items) 

CX1-CX4 – 4 items on complexity construct in the instrument  
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CM1-CM4 – 4 items on compatibility construct in the instrument  

SE1-SE4 – 4 items on security concerns construct in the instrument  

FC1-FC4 – 4 items on facilitating conditions construct in the instrument  

EU1-EU4 – 4 items on environmental uncertainty construct in the instrument  

TM1-TM4 – 4 items on top management support construct in the instrument  

PR1-PR4 – 4 items on trading partner relationship construct in the instrument  

TP1-TP4 – 4 items on trading partner power construct in the instrument  

INT1-INT4 – 4 item on behavioural intention construct in the instrument  

ADP1-ADP4 – 4 item on adoption construct in the instrument 

 
 

Based on the results of the factor analysis 48 items were divided into 12 groups known as 

a construct or factor, so there were a total of twelve different factors observed. These 

factors were able to explain 77.06% of the variation between the questions included in the 

analysis. The first factor (items ADP1 to ADP4) labelled as adoption, primarily consisted of 

the adoption scores which had factor loadings that ranged from .825 to .857. The second 

factor (items RA1 to RA4) labelled as relative advantage, was primarily comprised of the 

relative advantage scores from the technological dimension of the conceptual model with 

factor loadings from .748 to .821. The third factor (items FC1 to FC4) labelled as facilitating 

conditions, comprised of the facilitating conditions scores from the environmental 

uncertainty dimension with factor loadings ranging from .740 to .780. As for the fourth 

factor (items PP1 to PP4), labelled as trading partner power, comprised of the SC 

dimension from the conceptual model, while the fifth factor (items SE1 to SE4), labelled as 

security concerns, represented the technological dimension of the model. The sixth factor 

(items INT1 to INT4) labelled as intention represented the behavioural intention towards 

adopting cloud computing technology. The seventh factor (items CX1 to CX4), labelled as 

complexity, represented the technological dimension, while eighth factor (items PR1 to 

PR4), labelled as trading partner readiness, represented the SC dimension. The ninth 

(items CM1 to CM4), labelled as compatibility, and tenth (items TM1 to TM4), labelled as 

top management support, factor represented the technological dimension. The eleventh 

factor (items EU1 to EU4), labelled as environmental uncertainty, represented the 

environmental uncertainty dimension while the last factor twelve (items TP1 to TP4), 

labelled as trading partner relationship, represented the SC dimension of the conceptual 

model. To illustrate the reliability between the items on the survey instrument, Cronbach's 

alpha statistics were computed for each underlying variable.  

 

Reliability: The reliability of a variable is defined as a measure of the degree of true-score 

variation to the observed-score variation (Nunnally & Bernstein, 1994). Reliability can be 

interpreted as the proportion of the observed variable that is free from error. The 

reliability analysis was carried out by identifying the Cronbach’s alpha values. The alpha 

scale ranges from 0 being no internal reliability to 1 perfect internal reliability, and values 
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above 0.70 are considered to be reliable and sufficient (Schutte et al., 2000). Four levels of 

reliability are suggested by Hinton, (2004), as low (0.50 and below), high moderate (0.50-

0.70), high (0.70-0.90) and excellent (0.90 and above). The reliability coefficients for all 

scales for this study ranged between 0.76 and 0.97 (Tables 4.4) suggesting that scales are 

reliable, have high level of internal consistency, and can be used for further analysis. 

 
Table 4-4: Scale Reliability Values 

Variable Cronbach’s value 

Relative Advantage RA α = 0.939 

Complexity CX α = 0.898 

Compatibility CM α = 0.970 

Security Concerns SE α = 0.908 

Facilitating Conditions FC α = 0.914 

Environmental Uncertainty EU α = 0.765 

Top Management Support TM α = 0.805 

Trading Partner Readiness PR α = 0.841 

Trading Partner Power PP α = 0.873 

Trading Partner Relationship TP α = 0.766 

Intention INT α = 0.938 

Adoption ADP α = 0.947 

 

4.1.4 Frequency Statistics 
A detailed discussion on individual constructs explaining their item frequencies, means, 

and standard deviations and figures of histograms is provided in appendix 4.1. Following is 

a brief discussion on the frequencies, means, and standard deviations along with their 

individual item loadings and construct reliability: 

 

1. Relative Advantage (RA): Within the RA variable, 04 items (RA01, RA02, RA03, and 

RA04) related to the advantages of using CCT in SPSC organizations are discussed. Table 

4.5 shows the frequency distribution of the results obtained from middle to higher level 

managerial staff of SPSC organizations for each item followed by individual item loadings 

from factor analysis and the construct reliability. 

 
Table 4-5: RA Item Statistics 

 Frequencies Mean SD* Loadings** Reliability 

Items 
Strongly 

disagree (1) 

Disagree 

(2) 

Neutral 

(3) 

Agree  

(4) 

Strongly 

agree (5) 
   

Alpha = 

0.937 

RA01 
43 

(14.19%) 

36 

(11.88%) 

107 

(35.31%) 

66 

(21.78%) 

51 

(16.83%) 
3.13 1.25 0.920 

RA02 
42 

(13.86%) 

44 

(14.52%) 

116 

(38.28%) 

56 

(18.48%) 

45 

(14.85%) 
3.07 1.23 0.915 

RA03 
46 

(15.18%) 

36 

(11.88%) 

97 

(32.01%) 

67 

(22.11%) 

57 

(18.81%) 
3.18 1.28 0.934 

RA04 
45 

(14.85%) 

44 

(14.52%) 

107 

(35.31%) 

56 

(18.48%) 

51 

(16.83%) 
3.09 1.27 0.907 

* Standard Deviations  ** Individual item loadings 

RA01: Using cloud computing technology may help manage supply chain operations in an efficient way (e.g. information 

sharing, collaboration, cooperation) 

RA02: Using cloud computing services may improve the quality of operations (e.g. reduced lead times) 

RA03: Using cloud computing may increase supply chain productivity (e.g. increased information visibility) 

RA04: Using Cloud Computing allows you to perform specific tasks more quickly 
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Further, the table 4.5 presents the mean and standard deviation values for the 04 items; it 

is evident that respondents from SPSC organizations most frequently rated that using 

cloud computing technology may increase SC productivity (RA03) as the most 

advantageous to SPSC; then are RA01 and RA04, while RA02 is the least advantageous.  

 

The overall results under ‘relative advantage’ show Cronbach’s alpha value of 0.937 which 

is on the higher side considering the acceptable threshold of 0.7.  This implies that the 

scales used have a high level of internal consistency.  

 

2. Perceived Complexity (CX): CX was the only factor for which the questions were 

negatively worded. The negatively worded questions were reverse coded for simplicity 

and to improve reliability (Jones et al. 2006). Within the CX variable, 04 (CX01, CX02, CX03, 

and CX04) items related to the perceived complexity in using CCT in SPSC organizations 

are discussed. Table 4.6 shows the frequency distribution of the results obtained from 

middle to higher level managerial staff of SPSC organizations for each item followed by 

individual item loadings from factor analysis and the construct reliability. 

 
Table 4-6: CX Item Statistics 

 Frequencies Mean SD* Loadings** Reliability 

Items 
Strongly 

disagree (1) 

Disagree 

(2) 

Neutral 

(3) 

Agree  

(4) 

Strongly 

agree (5) 
   

Alpha =  

0. 898 

CX01 
33 

(10.89%) 

55 

(18.15%) 

106 

(34.98%) 

77 

(25.41%) 

32 

(10.56%) 
3.066 1.137 0.872 

CX02 
34 

(11.22%) 

65 

(21.45%) 

99 

(32.67%) 

72 

(23.76%) 

33 

(10.89%) 
3.016 1.157 0.887 

CX03 
34 

(11.22%) 

65 

(21.45%) 

112 

(36.96%) 

70 

(23.10%) 

22 

(7.26%) 
2.937 1.088 0.873 

CX04 
38 

(12.54%) 

66 

(21.78%) 

102 

(33.66%) 

73 

(24.09%) 

24 

(7.92%) 
2.930 1.129 0.870 

* Standard Deviations 

** Individual item loadings 

 

CX01:  Learning the skills needed to adopt cloud computing technology are complex 

CX02:  Transferring current systems to cloud platform is a difficult process 

CX03:  Maintaining cloud computing platform is complicated 

CX04:  Maintaining cloud computing platform is complex 

 

Further, table 4.6 presents the mean and standard deviation values for the 04 items; from 

this it is evident that respondents from SPSC organizations most frequently rated that 

learning skills needed to adopt cloud computing technology in SPSC are complex (CX01) as 

the highest rated item; then are CX02 and CX03, while CX04 is the least rated item.  

 

The overall results under ‘complexity show Cronbach’s alpha value of 0.898 which is on the 

higher side considering the acceptable threshold of 0.7.  This implies that the scales used 

have a high level of internal consistency.  
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3. Perceived Compatibility (CM): Within the CM variable, 04 (CM01, CM02, CM03, and 

CM04) items related to the perceived compatibility in using CCT in SPSC organizations are 

discussed. Table 4.7 shows the frequency distribution of the results obtained from middle 

to higher level managerial staff of SPSC organizations for each item followed by individual 

item loadings from factor analysis and the construct reliability. 

Table 4-7: CM Item Statistics 

 Frequencies Mean SD* Loadings** Reliability 

Items 
Strongly 

disagree (1) 

Disagree 

(2) 

Neutral 

(3) 

Agree  

(4) 

Strongly 

agree (5) 
   

Alpha =  

0. 970 

CM01 
33 

(10.89%) 

55 

(18.15%) 

106 

(34.98%) 

77 

(25.41%) 

32 

(10.56%) 
2.973 1.124 0.970 

CM02 
34 

(11.22%) 

65 

(21.45%) 

99 

(32.67%) 

72 

(23.76%) 

33 

(10.89%) 
2.983 1.169 0.949 

CM03 
34 

(11.22%) 

65 

(21.45%) 

112 

(36.96%) 

70 

(23.10%) 

22 

(7.26%) 
2.957 1.083 0.959 

CM04 
38 

(12.54%) 

66 

(21.78%) 

102 

(33.66%) 

73 

(24.09%) 

24 

(7.92%) 
2.950 1.092 0.955 

* Standard Deviations  ** Individual item loadings 

CM01:   Using cloud computing will be compatible with our organization’s work environment  

CM02:   Using cloud computing will be compatible with existing hardware and software in our organization  

CM03:   Using cloud computing will be compatible with our supply chain operations  

CM04:   Using cloud computing fits the work style of our organization 

 

Further, table 4.7 presents the mean and standard deviation values for the 04 items; from 

this it is evident that respondents from SPSC organizations most frequently rate that cloud 

computing technology is compatible with existing hardware and software in their 

organization (CM02) as the most compatible statement; then are CM01 and CM03, while 

CM04 is the least compatible.  

 

The overall results under ‘compatibility’ show Cronbach’s alpha value of 0.970 which is on 

the higher side considering the acceptable threshold of 0.7.  This implies that the scales 

used have a high level of internal consistency.  

4. Security Concerns (SE): Within the SE variable, 04 (SE01, SE02, SE03, and SE04) items 

related to the security in using CCT in SPSC organizations are discussed. Table 4.8 shows 

the frequency distribution of the results obtained from middle to higher level managerial 

staff of SPSC organizations for each item followed by individual item loadings from factor 

analysis and the construct reliability. 

 
Table 4-8: SE Item Statistics 

 Frequencies Mean SD* Loadings** Reliability 

Items 
Strongly 

disagree (1) 

Disagree 

(2) 

Neutral 

(3) 

Agree  

(4) 

Strongly 

agree (5) 
   

Alpha =  

0. 908 

SE01 
60 

(19.80%) 

45 

(14.85%) 

99 

(32.67%) 

35 

(11.55%) 

64 

(21.12%) 
2.993 1.381 0.892 

SE02 
61 

(20.13%) 

38 

(12.54%) 

107 

(35.31%) 

38 

(12.54%) 

59 

(19.47%) 
2.986 1.356 0.876 

SE03 
52 

(17.16%) 

41 

(13.53%) 

110 

(36.30%) 

49 

(16.17%) 

51 

(16.83%) 
3.019 1.289 0.894 

SE04 
69 

(22.77%) 

36 

(11.88%) 

103 

(33.99%) 

33 

(10.89%) 

62 

(20.46%) 
2.943 1.400 0.879 

* Standard Deviations 

** Individual item loadings 
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SE01:   Our organization is concerned about privacy of data on cloud computing 

SE02:   Our organization is concerned about  backup  of data on cloud computing 

SE03:   Our organization lacks confidence in security within cloud computing 

SE04:   Our organization is concerned about recovery of data on cloud computing 

 

Further, table 4.8 presents the mean and standard deviation values for the 04 items; from 

this it is evident that respondents from SPSC organizations most frequently rate that their 

organization lacks confidence in security within cloud computing (SE03) as the highest 

security issue; then are SE01 and SE02, while SE04 is the least concerned security issue.  

 

The overall results under ‘security concerns’ show Cronbach’s alpha value of 0.908 which 

is on the higher side considering the acceptable threshold of 0.7.  This implies that the 

scales used have a high level of internal consistency.  

5. Facilitating Conditions (FC): Within the FC variable, 04 (FC01, FC02, FC03, and FC04) 

items related to the facilitating conditions required for using CCT in SPSC organizations are 

discussed. Table 4.9 shows the frequency distribution of the results obtained from middle 

to higher level managerial staff of SPSC organizations for each item followed by individual 

item loadings from factor analysis and the construct reliability.  

 
Table 4-9: FC Item Statistics 

 Frequencies Mean SD* Loadings** Reliability 

Items 
Strongly 

disagree (1) 

Disagree 

(2) 

Neutral 

(3) 

Agree  

(4) 

Strongly 

agree (5) 
   

Alpha = 0. 914 

FC01 
36 

(11.88%) 

70 

(23.10%) 

121 

(39.93%) 

53 

(17.49%) 

23 

(7.59%) 
2.858 1.080 0.867 

FC02 
36 

(11.88%) 

76 

(25.08%) 

103 

(33.99%) 

61 

(20.13%) 

27 

(8.91 
2.891 1.129 0.896 

FC03 
39 

(12.87%) 

69 

(22.77%) 

120 

(39.60%) 

50 

(16.50%) 

25 

(8.25%) 
2.844 1.103 0.901 

FC04 
38 

(12.54%) 

66 

(21.78%) 

110 

(36.30%) 

64 

(21.12%) 

25 

(8.25%) 
2.907 1.120 0.902 

* Standard Deviations   ** Individual item loadings 

FC01: Availability of support from service provider will help adoption of cloud computing 

FC02: Clear  policies from regulatory authorities will help adoption of cloud computing 

FC03: Availability of technical training will help adoption of cloud computing 

FC04: Clear instructions  from regulatory authorities will help adoption of cloud computing 

 

Further, table 4.9 presents the mean and standard deviation values for the 04 items; from 

this it is evident that respondents from SPSC organizations most frequently rate that clear 

instructions from regulatory authorities help adoption of cloud computing (FC04) as the 

most appealing facilitating condition; then are FC01 and FC02, while FC03 is the least 

appealing facilitating condition.  

 

The overall results under ‘facilitating conditions’ show Cronbach’s alpha value of 0.914 

which is on the higher side considering the acceptable threshold of 0.7.  This implies that 

the scales used have a high level of internal consistency.  
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6. Environmental Uncertainty (EU): Within the EU variable, 04 (EU01, EU02, EU03, and 

EU04) items related to the environmental uncertainty in adopting CCT in SPSC 

organizations are discussed. Table 4.10 shows the frequency distribution of the results 

obtained from middle to higher level managerial staff of SPSC organizations for each item 

followed by individual item loadings from factor analysis and the construct reliability.  

Table 4-10: EU Item Statistics 

 Frequencies Mean SD* Loadings** Reliability 

Items 
Strongly 

disagree (1) 

Disagree 

(2) 

Neutral 

(3) 

Agree  

(4) 

Strongly 

agree (5) 
   

Alpha = 0. 765 

EU01 
36 

(11.88%) 

70 

(23.10%) 

121 

(39.93%) 

53 

(17.49%) 

23 

(7.59%) 
2.858 1.080 0.743 

EU02 
36 

(11.88%) 

76 

(25.08%) 

103 

(33.99%) 

61 

(20.13%) 

27 

(8.91%) 
2.891 1.129 0.773 

EU03 
39 

(12.87%) 

69 

(22.77%) 

120 

(39.60%) 

50 

(16.50%) 

25 

(8.25%) 
2.844 1.103 0.729 

EU04 
38 

(12.54%) 

66 

(21.78%) 

110 

(36.30%) 

64 

(21.12%) 

25 

(8.25%) 
2.907 1.120 0.821 

* Standard Deviations   ** Individual item loadings 

 

EU01: Due to rapid changes in technology, it is very difficult to predict any changes in our industry 

EU02: Competition in our industry is severe; i.e. anything that one competitor offers, others match readily 

EU03: Our organization is concerned that current laws  are not sufficient to protect the interests of cloud users 

EU04: Our organization is concerned that current regulations  are not sufficient to protect the interests of cloud users 

 

Further, table 4.10 presents the mean and standard deviation values for the 04 items; from 

this table it is evident that respondents from SPSC organizations most frequently rated that 

current regulations are not sufficient to protect the interests of cloud users (EU04) as the 

highest; then EU03, while EU01 and EU02 together are least rated uncertainty items.  

 

The overall results under ‘environmental uncertainty’ show Cronbach’s alpha value of 

0.765 which is just above the acceptable threshold of 0.7.  This implies that the scales used 

have internal consistency.  

7. Top Management Support (TM): Within the TM variable, 04 (TM01, TM02, TM03, and 

TM04) items related to the support from top management required for using CCT in SPSC 

organizations are discussed. Table 4.11 shows the frequency distribution of the results 

obtained from middle to higher level managerial staff of SPSC organizations for each item 

followed by individual item loadings from factor analysis and the construct reliability.  

 
Table 4-11: TM Item Statistics 

 Frequencies Mean SD* Loadings** Reliability 

Items 
Strongly 

disagree (1) 

Disagree 

(2) 

Neutral 

(3) 

Agree  

(4) 

Strongly 

agree (5) 
   

Alpha = 0. 805 

TM01 
21 

(6.93%) 

68 

(22.44%) 

129 

(42.57%) 

62 

(20.46%) 

23 

(7.59%) 
2.993 1.006 0.742 

TM02 
21 

(6.93%) 

63 

(20.79%) 

133 

(43.89%) 

59 

(19.47%) 

27 

(8.91%) 
3.026 1.019 0.794 

TM03 
26 

(8.58%) 

59 

(19.47%) 

140 

(46.20%) 

65 

(21.45%) 

13 

(4.29%) 
2.934 0.960 0.815 

TM04 
27 

98.91%) 

57 

(18.81%) 

133 

(43.89%) 

65 

(21.45%) 

21 

(6.93%) 
2.986 1.019 0.825 

* Standard Deviations 

** Individual item loadings 
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TM01: Our top management considers cloud computing services as important to our supply chain operations 

TM02: Our top management supports the use of new technologies in our organization 

TM03: Our top management is interested in the use of cloud computing services in our organization 

TM04: Our top management recognizes the potential of cloud computing for future success of our firm 

 

Further, table 4.11 presents the mean and standard deviation values for the 04 items; from 

this it is evident that respondents from SPSC organizations most frequently rate that their 

top management supports the use of new technologies in their organization (TM02) as the 

most supporting statement under this variable; then are TM01 and TM04, while TM03 is 

the least rated statement.  

 

The overall results under ‘top management support’ show Cronbach’s alpha value of 0.805 

which is on the higher side considering the acceptable threshold of 0.7.  This implies that 

the scales used have a high level of internal consistency.  

8. Trading Partner Readiness (PR): Within the PR variable, 04 (PR01, PR02, PR03, and 

PR04) items related to the readiness of trading partner required for using CCT in SPSC 

organizations are discussed. Table 4.12 shows the frequency distribution of the results 

obtained from middle to higher level managerial staff of SPSC organizations for each item 

followed by individual item loadings from factor analysis and the construct reliability. 

  
Table 4-12: PR Item Statistics 

 Frequencies Mean SD* Loadings** Reliability 

Items 
Strongly 

disagree (1) 

Disagree 

(2) 

Neutral 

(3) 

Agree  

(4) 

Strongly 

agree (5) 
   

Alpha = 0. 841 

PR01 
44 

(14.52%) 

49 

(16.17%) 

125 

(41.25%) 

56 

(18.48%) 

29 

(9.57%) 
2.924 1.144 0.816 

PR02 
46 

(15.18%) 

46 

(15.18%) 

120 

(39.60%) 

52 

(17.16%) 

39 

(12.87%) 
2.973 1.204 0.823 

PR03 
40 

(13.20%) 

56 

(18.48%) 

116 

(38.28%) 

57 

(18.81%) 

34 

(11.22%) 
2.963 1.163 0.825 

PR04 
44 

(14.52%) 

52 

(17.16%) 

117 

(38.61%) 

50 

(16.50%) 

40 

(13.20%) 
2.967 1.203 0.828 

* Standard Deviations 

** Individual item loadings 

 

PR01: Our trading partners share their supply chain related initiatives with us  (technological, financial, or man-power) that 

indicate their readiness 

PR02: Information (such as technological, financial, or man-power etc.) on trading partners are considered to be very important 

for decisions of technology adoption 

PR03: Our trading partners seem to have the necessary (technological, financial, or man-power) resources to adopt cloud 

computing technology 

PR04: Our trading partners heavily use technology in their business operations 

 

Further, table 4.12 presents the mean and standard deviation values for the 04 items; from 

this it is evident that respondents from SPSC organizations most frequently rated that 

information (such as technological, financial, or man-power etc.) on trading partners are 

considered to be very important for decisions of technology adoption (PR02) as the 

highest; then are PR03 and PR04, while PR01 is the least rated item.  
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The overall results under ‘trading partner readiness’ show Cronbach’s alpha value of 0.841 

which is on the higher side considering the acceptable threshold of 0.7.  This implies that 

the scales used have a high level of internal consistency.  

9. Trading Partner Power (PP): Within the PP variable, 04 (PP01, PP02, PP03, and PP04) 

items related to the influence of the power of trading partner in adopting CCT in SPSC 

organizations are discussed. Table 4.13 presents the frequency distribution of the results 

obtained from middle to higher level managerial staff of SPSC organizations for each item 

followed by individual item loadings from factor analysis and the construct reliability.  

 
Table 4-13: PP Item Statistics 

 Frequencies Mean SD* Loadings** Reliability 

Items 
Strongly 

disagree (1) 

Disagree 

(2) 

Neutral 

(3) 

Agree  

(4) 

Strongly 

agree (5) 
   

Alpha = 0. 

873 

PP01 
33 

(10.89%) 

54 

(17.82%) 

116 

(38.28%) 

67 

(22.11%) 

33 

(10.89%) 
3.042 1.128 0.858 

PP02 
38 

(12.54%) 

60 

(19.80%) 

108 

(35.64%) 

68 

(22.44%) 

29 

(9.57%) 
2.967 1.144 0.848 

PP03 
30 

(9.90%) 

50 

(16.50%) 

123 

(40.59%) 

61 

(20.13%) 

39 

(12.87%) 
3.095 1.127 0.853 

PP04 
36 

(11.88%) 

50 

(16.50%) 

119 

(39.27%) 

67 

(22.11%) 

31 

(10.23%) 
3.023 1.128 0.847 

* Standard Deviations 

** Individual item loadings 

 

PP01: Our trading partners have high bargaining power; it is easy for them to switch to our competitors for their purchasing 

requirements 

PP02: It is important to have continued business relationship with our trading partners to achieve our business goals 

PP03: Significant proportion of our total profits depend on relations with our trading partners 

PP04: Our organization is very much dependent on our trading partners 

 

Further, table 4.13 presents the mean and standard deviation values for the 04 items; from 

this table it is evident that respondents from SPSC organizations most frequently think that 

significant proportion of their total profits depend on relations with their trading partners 

(PP03) as the highest rated item; then PP01, PP04, while PP02 is the least rated item.  

 

The overall results under ‘adoption’ show Cronbach’s alpha value of 0.873 which is on the 

higher side considering the acceptable threshold of 0.7.  This implies that the scales used 

have a high level of internal consistency.  

10. Trading Partner Relationship (TP): Within the TP variable, 04 (TP01, TP02, TP03, 

and TP04) items related to the effect of relationship among the trading partners on the 

adoption decision of CCT in SPSC organizations are discussed. Table 4.14 shows the 

frequency distribution of the results obtained from middle to higher level managerial staff 

of SPSC organizations for each item followed by individual item loadings from factor 

analysis and the construct reliability.  
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Table 4-14: TP Item Statistics 

 Frequencies Mean SD* Loadings** Reliability 

Items 
Strongly 

disagree (1) 

Disagree 

(2) 

Neutral 

(3) 

Agree  

(4) 

Strongly 

agree (5) 
   

Alpha = 0. 766 

TP01 
12 

(3.96%) 

59 

(19.47%) 

168 

(55.45%) 

45 

(14.85%) 

19 

(6.27%) 
3.000 0.868 0.778 

TP02 
13 

(4.29%) 

43 

(14.19%) 

170 

(56.11%) 

62 

(20.46%) 

15 

(4.95%) 
3.075 0.844 0.741 

TP03 
28 

(9.24%) 

44 

(14.52%) 

175 

(57.76%) 

46 

(15.18%) 

10 

(3.30%) 
2.887 0.888 0.795 

TP04 
21 

(6.93%) 

49 

(16.17%) 

154 

(50.83%) 

63 

(20.79%) 

16 

(5.28%) 
3.013 0.927 0.954 

* Standard Deviations 

** Individual item loadings 

 

TP01: There is a strong commitment between our organization and our trading partners 

TP02: Our organization is generally satisfied with the level of cooperation between us and our trading partners 

TP03: Our organization’s relationships with its trading partners are generally long lasting 

TP04: Our organization is generally satisfied with the exchange of information between our firm and its trading 

partners 

 

Further, table 4.14 presents the mean and standard deviation values for the 04 items; from 

this table it is evident that respondents from SPSC organizations most frequently rated that 

their organization is generally satisfied with the level of cooperation between them and 

their trading partners (TP02) as the highest; then are TP04 and TP01, while TP03 is the 

least rated item. 

 

The overall results under ‘trading partner relationship’ show Cronbach’s alpha value of 

0.766 which is just above the acceptable threshold of 0.7.  This implies that the scales used 

have internal consistency.  

11. Intention (to adopt) (INT): Within the INT variable, 04 (INT01, INT02, INT03, and 

INT04) items related to the intention to use CCT in SPSC organizations are discussed. Table 

4.15 shows the frequency distribution of the results obtained from middle to higher level 

managerial staff of SPSC organizations for each item followed by individual item loadings 

from factor analysis and the construct reliability.  

Table 4-15: INT Item Statistics 

 Frequencies Mean SD* Loadings** Reliability 

Items 
Strongly 

disagree (1) 

Disagree 

(2) 

Neutral 

(3) 

Agree  

(4) 

Strongly 

agree (5) 
   

Alpha = 0. 938 

INT01 
29 

(9.57%) 

44 

(14.52%) 

126 

(41.58%) 

68 

(22.44%) 

36 

(11.88%) 
3.125 1.102 0.929 

INT02 
23 

(7.59%) 

45 

(14.85%) 

139 

(45.87%) 

67 

(22.11%) 

29 

(9.57%) 
3.112 1.023 0.914 

INT03 
26 

(8.58%) 

38 

(12.54%) 

137 

(45.21%) 

63 

(20.79%) 

39 

(12.87%) 
3.168 1.080 0.914 

INT04 
25 

(8.25%) 

48 

(15.84%) 

128 

(42.24%) 

65 

(21.45%) 

37 

(12.21%) 
3.135 1.084 0.917 

* Standard Deviations 

** Individual item loadings 

 

INT01: Our organization has evaluated, and intends  to adopt cloud computing technology 

INT02: Our organization intends to use to cloud computing technology 

INT03: Our organization intends to continue to use cloud computing technology in future 

INT04: Our organization intends to adopt cloud computing technology 

 



130 

 

Further, table 4.15 presents the mean and standard deviation values for the 04 items; from 

this table it is evident that respondents from SPSC organizations most frequently rated that 

their organizations have evaluated, and intend to adopt cloud computing technology 

(INT01) as the highest; then are INT04 and INT03, while INT02 is the least rated item.  

 

The overall results under ‘intention’ show Cronbach’s alpha value of 0.938 which is on the 

higher side considering the acceptable threshold of 0.7.  This implies that the scales used 

have a high level of internal consistency.  

12. Adoption (ADP): Within the ADP variable, 04 (ADP01, ADP02, ADP03, and ADP04) 

items related to the adoption of CCT in SPSC organizations are discussed. Table 4.16 shows 

the frequency distribution of the results obtained from middle to higher level managerial 

staff of SPSC organizations for each item followed by individual item loadings from factor 

analysis and the construct reliability.  

 
Table 4-16: ADP Item Statistics 

 Frequencies Mean SD* Loadings** Reliability 

Items 
Strongly 

disagree (1) 

Disagree 

(2) 

Neutral 

(3) 

Agree  

(4) 

Strongly 

agree (5) 
   

Alpha = 0. 947 

ADP01 
25 

(8.25%) 

55 

(18.15%) 

107 

(35.31%) 

52 

(17.16%) 

64 

(21.12%) 
3.247 1.213 0.942 

ADP02 
33 

(10.89%) 

44 

(14.52%) 

116 

(38.28%) 

59 

(19.47%) 

51 

(16.83%) 
3.168 1.193 0.922 

ADP03 
25 

(8.25%) 

48 

(15.84%) 

122 

(40.26%) 

58 

(19.14%) 

50 

(16.50%) 
3.198 1.142 0.994 

ADP04 
31 

(10.23%) 

36 

(11.88%) 

122 

(40.26%) 

50 

(16.50%) 

64 

(21.12%) 
3.264 1.213 0.929 

* Standard Deviations 

** Individual item loadings 

 

ADP01: Our organization has already adopted cloud computing technology (software, infrastructure, or platform) 

ADP02: Members in my department like using cloud computing technology 

ADP03: Cloud computing fits our organization's computing requirements 

ADP04: Cloud computing improves our coordination with other partners 

 

Further, table 4.16 presents the mean and standard deviation values for the 04 items; from 

this table it is evident that respondents from SPSC organizations most frequently rated that 

their organization has already adopted cloud computing (ADP01) as the highest; then are 

ADP04 and ADP02, while ADP03 is the least rated item.  

 

The overall results under ‘adoption’ show Cronbach’s alpha value of 0.947 which is on the 

higher side considering the acceptable threshold of 0.7.  This implies that the scales used 

have a high level of internal consistency.  

4.1.5 Confirmatory Factor Analysis (CFA) 
Confirmatory factor analysis (CFA) is used to gauge how well the observed variables, i.e., 

measurement items, reflect latent variables in the studied construct. An individual CFA was 

conducted for each of the twelve constructs to determine whether the items have 
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sufficiently measured the construct they were allocated to. Empirical evidence in CFA is 

largely assessed using criteria such as the comparative fit index (CFI), the significance of 

parameter estimates (factor loadings), and goodness-of-fit statistic (GFI) (Hussain, Khan, & 

Al-Aomar, 2016). Table 4.17 summarizes the results of these tests in addition to root mean 

square residual (RMR), adjusted goodness-of-fit (AGFI), normed fit index (NFI), and Tucker 

Lewis index (TLI). A value of more than 0.90 suggest a very good fit for these indices 

(Hooper, Mullen, Hooper, Coughlan, & Mullen, 2008). (see Appendix 4.5 for explanation on 

fit indices). 

Table 4-17: Individual CFA Construct 

 Items Standard Loadings Achieved Fit Indices 

Construct Item-1 Item-2 Item-3 Item-4 
CFI 

> .90 
GFI 

> .90 
AGFI 
> .90 

NFI 
> .90 

RMR 
0 – 1  

TLI 
> .90 

Relative Advantage .903 .878 .924 .856 .995 .988 .913 .993 .017 .985 

Complexity .824 .852 .825 .820 1.00 1.00 .999 1.00 .002 1.00 

Compatibility .968 .936 .939 .933 .968 .909 .544 .967 .020 .905 

Security Concerns .856 .828 .859 .832 .931 .911 .556 .930 .074 .794 

Environmental 

Uncertainty 
.606 .695 .598 .786 .978 .986 .932 .971 .038 .933 

Facilitating 

Conditions 
.806 .857 .874 .873 .999 .995 .976 .996 .011 .997 

Top Management 

Support 
.799 .779 .669 .596 .938 .957 .783 .934 .053 .814 

Trading Partner 

Readiness 
.765 .759 .755 .741 .990 .990 .949 .986 .027 .971 

Trading Partner 

Relationship 
.687 .630 .720 .649 1.000 .998 .992 .996 .008 1.01 

Trading Partner 

Power 
.807 .791 .796 .788 .993 .990 .950 .989 .021 .978 

Intention .913 .875 .889 .881 .961 .925 .624 .959 .031 .882 

Adoption .931 .888 .899 .901 .993 .983 .916 .992 .015 .980 

 

It is evident from the above table (4.17) that all constructs show acceptable fit to the data. 

The table (4.17) confirms that the standardized regression weights (factors loading) are 

satisfactorily high and statistically significant ranging from 0.598 to 0.968. The CFI 

compares a proposed model with the null model assuming that there are no relationships 

between the measures. It can be seen from the table  that CFI values for all variables range 

from 0.93 to 1.00, suggesting very good model fitness.  The GFI calculates the proportion of 

variance that is accounted for by the estimated population covariance (Tabachnick & 

Fidell, 2012). The GFI values in the table are between 0.90 and 1.00, showing an acceptable 

range. In addition, other fit indices were also measured to further confirm that variables fit 

satisfactorily. Hence, it is evident from the table that AGFI, NFI, RMR, and TLI, all show that 

http://www.sciencedirect.com/science/article/pii/S1364032115007443#t0025
http://www.sciencedirect.com/science/article/pii/S1364032115007443#t0020
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the constructs have good fit. Also, it can be seen in the table that some constructs have low 

fit values under AGFI and TLI but they have good fit values in RMR and NFI showing that 

overall all constructs have good fit. Appendix 4.6 presents individual CFA construct 

models. 

 

After conducting the individual CFA and establishing the initial support for the validity of 

the proposed constructs, the succeeding stage is to perform model CFA. Constructs can 

freely inter-correlate in CFA and it builds links with higher-order constructs. Additionally, 

CFA models provide the ground for structural equation modeling. The SEM is a powerful 

statistical procedure that handles multiple dependent variables as well as error terms for 

all dependent and independent variables in the structural model (Kline, 2005). Following 

the two-step technique of model testing as suggested by Anderson & Gerbing, (1988), 

where the measurement model is estimated separately before the simultaneous estimation 

of the measurement and structural sub-models, I conducted CFA first and then tested the 

full structural model. This approach is consistent also with other studies e.g. (Zou & 

Cavusgil, 2002).  

 

Unlike EFA, CFA explicitly and directly requires expectations regarding the number of 

factors, the variables which reflect given factors, and the correlations among factors. 

Therefore, to increase precision, the CFA was based on the results of the EFA. Like EFA, 

CFA was conducted per domain because sample size is of even greater concern in this type 

of analysis (Jackson, 2001). All measured items were modeled as observed variables and 

all first-order constructs were modeled as latent variables. The CFA was performed using 

the maximum likelihood method in AMOS (v. 22).  

 

The analysis of the CFA results of all domains follows the procedure recommended by 

Bagozzi & Yi, (1988). First, the output is screened to detect any anomalies or problems in 

the minimization process. This screening showed that in all cases the estimation process 

converged properly. Second, to obtain a comprehensive assessment of the model fit, a 

number of fit statistics are examined. Third, the internal structure of the models is 

examined and the convergent and discriminant validity of the dimensions are tested.  

 

In addition, three criteria of convergent validity were evaluated according to a refined 

model recommended by (Fornell & Larcker, 1981):  

(1) The factor loadings of all items should be significant at P < .05;  

(2) Convergent validity, in terms of composite reliability (CR), in which the internal 

consistency of the indicators measures a given factor, should be > 0.80; and  

(3) The average variance extracted (AVE) from each construct should be > 0.50.  
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Convergent validity indicates that an assessment is related to a construct to which it 

theoretically should be related. I conducted a discriminant validity analysis to examine the 

square root of the AVE. If it exceeded the correlation shared among the constructs, the 

research model was assumed to have satisfactory discriminant validity. 

 

CFA Measurement Model 

After checking the individual constructs and their fit indices, the next stage was to run the 

overall model and check its fitness indices. Therefore, the overall model was run and first 

CFA measurement model took its shape as shown in Fig. 4.15 below. The regression values 

are presented separately in table 4.30. 

 
Figure 4-15 CFA Measurement Model 

 
 

The examination of the parameter estimates and variances of the first CFA measurement 

model does not reveal any irregular or insignificant results. However, some items are 

found to be weakly correlated with their constructs and are strong candidates of removal 
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from further analysis. This modification improves the model fit and hence improves the 

validity of the scales. As a result, the elimination of the least correlated items is 

recommended to obtain an acceptable model. The following table 4.18 presents the overall 

constructs regression weights for the first CFA model: 

 

Table 4-18: Regression Weights Table of CFA (Measurement Model) 

   Estimate Standardized S.E. C.R. P 

ADP1 <--- ADP 1.000 .938    

ADP2 <--- ADP .917 .874 .038 24.207 *** 

ADP4 <--- ADP .943 .884 .038 24.957 *** 

ADP3 <--- ADP .909 .905 .034 27.043 *** 

RA1 <--- RA 1.000 .899    

RA2 <--- RA .953 .878 .042 22.650 *** 

RA3 <--- RA 1.052 .924 .041 25.581 *** 

RA4 <--- RA .965 .861 .045 21.686 *** 

FC1 <--- FC 1.000 .806    

FC2 <--- FC 1.106 .853 .065 17.104 *** 

FC3 <--- FC 1.104 .871 .063 17.620 *** 

FC4 <--- FC 1.132 .880 .063 17.848 *** 

PP1 <--- PP 1.000 .770    

PP2 <--- PP .987 .749 .068 14.616 *** 

PP3 <--- PP 1.044 .803 .076 13.786 *** 

PP4 <--- PP 1.069 .822 .076 14.074 *** 

SE1 <--- SE 1.000 .831    

SE2 <--- SE .941 .795 .068 13.909 *** 

SE3 <--- SE .964 .859 .063 15.388 *** 

SE4 <--- SE .947 .775 .050 18.933 *** 

INT1 <--- INT 1.000 .875    

INT2 <--- INT .940 .886 .049 19.300 *** 

INT3 <--- INT .948 .847 .037 25.760 *** 

INT4 <--- INT 1.007 .896 .051 19.694 *** 

PR1 <--- PR 1.000 .703    

PR2 <--- PR 1.142 .763 .098 11.608 *** 

PR3 <--- PR 1.005 .695 .083 12.128 *** 

PR4 <--- PR 1.208 .807 .100 12.093 *** 

CM1 <--- CM 1.000 .969    

CM2 <--- CM .997 .930 .025 40.202 *** 

CM3 <--- CM .920 .926 .030 30.958 *** 

CM4 <--- CM .925 .923 .030 30.646 *** 

TM1 <--- TM 1.000 .586    

TM2 <--- TM 1.141 .661 .132 8.678 *** 

TM3 <--- TM 1.268 .779 .133 9.559 *** 

TM4 <--- TM 1.399 .810 .144 9.708 *** 

CX1 <--- CX 1.000 .817    

CX2 <--- CX 1.049 .842 .061 17.289 *** 

CX3 <--- CX .980 .837 .060 16.356 *** 

CX4 <--- CX .994 .818 .063 15.868 *** 

EU1 <--- EU 1.000 .495    

EU2 <--- EU 1.256 .640 .157 7.995 *** 

EU3 <--- EU 1.070 .537 .142 7.507 *** 

EU4 <--- EU 1.719 .890 .232 7.405 *** 

TP1 <--- TP 1.000 .703    

TP2 <--- TP .879 .636 .094 9.355 *** 

TP3 <--- TP 1.057 .728 .102 10.369 *** 

TP4 <--- TP .931 .614 .103 9.069 *** 

* indicate alpha level from t-tests - * for p ≤ 0.10, ** for p ≤ 0.05 and *** for p ≤ 0.01 
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It is evident from the table (4.18) that three items from ‘environmental uncertainty’ 

construct and two items from ‘supply chain’ construct’ are weakly correlated. These are 

EU1 (0.495) ‘Due to rapid changes in technology, it is very difficult to predict any changes 

in our industry’, EU2 (0.640) ‘Competition in our industry is severe; i.e. anything that one 

competitor offers, others match readily’, EU3 (0.537) ‘Our organization is concerned that 

current laws are not sufficient to protect the interests of cloud users’, TP2 (0.636) ‘Our 

organization is generally satisfied with the level of cooperation between us and our trading 

partners’, and TP4 (0.614) ‘Our organization is generally satisfied with the exchange of 

information between our firm and its trading partners’.  

 

Interestingly, the item EU4 ‘Our organization is concerned that current regulations are not 

sufficient to protect the interests of cloud users’, is the only strongly correlated item from 

the construct – environmental uncertainty. The items, TP1 ‘There is a strong commitment 

between our organization and our trading partners’, and TP3 ‘Our organization’s 

relationships with its trading partners are generally long lasting’ have strong correlation 

values in their construct – trading partner power, while the other two items correlated 

weakly. The weakly correlated items are strong candidates to be dropped from their 

respective constructs. On further analysis, it is found that the average variance extracted 

(AVE) from these two constructs is below 0.50 (see highlighted values in table 4.19 below) 

when its recommended value is >0.50. This suggests that dropping these two constructs 

rather than only the items would improve the model, hence the constructs ‘environmental 

uncertainty’, and ‘trading partner power’ are dropped from the overall model.  

 
Table 4-19: Validity Concern Table for CFA Measurement Model 

 Convergent Validity Discriminant Validity 

 CR AVE MSV ASV EU ADP RA FC PP SE INT PR CM TM CX TP 

EU 0.743 0.434 0.238 0.111 0.659                       

ADP 0.945 0.811 0.348 0.218 0.249 0.901                     

RA 0.939 0.794 0.469 0.237 0.298 0.506 0.891                   

FC 0.914 0.728 0.432 0.270 0.488 0.455 0.512 0.853                 

PP 0.866 0.619 0.483 0.253 0.259 0.516 0.452 0.493 0.787               

SE 0.888 0.665 0.445 0.299 0.351 0.557 0.578 0.598 0.532 0.816             

INT 0.930 0.768 0.483 0.331 0.370 0.512 0.538 0.611 0.695 0.667 0.876           

PR 0.831 0.553 0.461 0.265 0.447 0.418 0.468 0.609 0.403 0.581 0.564 0.743         

CM 0.967 0.878 0.483 0.353 0.462 0.590 0.587 0.657 0.590 0.644 0.695 0.679 0.937       

TM 0.804 0.511 0.257 0.113 0.035 0.267 0.356 0.192 0.396 0.449 0.398 0.251 0.366 0.715     

CX 0.898 0.687 0.469 0.304 0.229 0.541 0.685 0.517 0.611 0.575 0.652 0.542 0.665 0.507 0.829   

TP 0.766 0.451 0.312 0.159 0.205 0.378 0.126 0.428 0.447 0.383 0.521 0.559 0.510 0.194 0.375 0.672 

VALIDITY CONCERNS               

Convergent Validity: the AVE for EU and TP is less than 0.50.         
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Revised CFA Measurement Model 

On the basis of weak correlations of three items from ‘environmental uncertainty’ 

construct and two items from ‘supply chain’ construct, and looking at the convergent 

validity results of the two constructs, it was decided to drop these two constructs. After 

dropping them the model was re-run and it was found that the constructs of the revised 

CFA measurement model correlated well and no weak links were found. The revised CFA 

model is presented in fig. 4.16 while the revised regression values are presented in table 

4.20 below. 

 
Figure 4-16 Revised CFA Measurement Model 
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The following table 4.20 presents the overall constructs regression weights for the revised 

CFA model: 

 
Table 4-20: Regression Weights of Revised CFA (Measurement Model) 

   Estimate Standardized S.E. C.R. P 

ADP1 <--- ADP 1.000 .938    

ADP2 <--- ADP .917 .874 .038 24.179 *** 

ADP4 <--- ADP .942 .883 .038 24.917 *** 

ADP3 <--- ADP .910 .906 .034 27.077 *** 

RA1 <--- RA 1.000 .901    

RA2 <--- RA .952 .878 .042 22.756 *** 

RA3 <--- RA 1.048 .923 .041 25.591 *** 

RA4 <--- RA .962 .860 .044 21.709 *** 

FC1 <--- FC 1.000 .805    

FC2 <--- FC 1.108 .854 .065 17.121 *** 

FC3 <--- FC 1.106 .872 .063 17.619 *** 

FC4 <--- FC 1.130 .878 .064 17.765 *** 

PP1 <--- PP 1.000 .772    

PP2 <--- PP .986 .751 .067 14.646 *** 

PP3 <--- PP 1.039 .803 .075 13.815 *** 

PP4 <--- PP 1.062 .820 .075 14.085 *** 

SE1 <--- SE 1.000 .833    

SE2 <--- SE .938 .794 .067 13.899 *** 

SE3 <--- SE .961 .857 .062 15.386 *** 

SE4 <--- SE .947 .777 .050 18.953 *** 

INT1 <--- INT 1.000 .877    

INT2 <--- INT .937 .886 .049 19.209 *** 

INT3 <--- INT .948 .849 .037 25.759 *** 

INT4 <--- INT 1.003 .894 .051 19.533 *** 

PR1 <--- PR 1.000 .701    

PR2 <--- PR 1.149 .765 .100 11.484 *** 

PR3 <--- PR 1.015 .700 .084 12.084 *** 

PR4 <--- PR 1.208 .805 .102 11.883 *** 

CM1 <--- CM 1.000 .968    

CM2 <--- CM .998 .929 .025 40.167 *** 

CM3 <--- CM .922 .927 .030 30.659 *** 

CM4 <--- CM .928 .924 .031 30.362 *** 

TM1 <--- TM 1.000 .586    

TM2 <--- TM 1.140 .659 .132 8.659 *** 

TM3 <--- TM 1.271 .780 .133 9.555 *** 

TM4 <--- TM 1.400 .810 .144 9.698 *** 

CX1 <--- CX 1.000 .817    

CX2 <--- CX 1.053 .844 .061 17.287 *** 

CX3 <--- CX .981 .837 .060 16.294 *** 

CX4 <--- CX .994 .817 .063 15.811 *** 

* indicate alpha level from t-tests - * for p ≤ 0.10, ** for p ≤ 0.05 and *** for p ≤ 0.01 
 

It is evident from the table (4.20) that after dropping two constructs no weakly 

correlated value is found in any of the constructs hence showing that all variables 

strongly correlate to their respective constructs. The validity concern table was re-

generated for the revised model as follows: 
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Table 4-21: Validity Concern Table of Revised CFA Measurement Model 

 Convergent Validity Discriminant Validity 

 CR AVE MSV ASV TM ADP RA FC PP SE INT PR CM CX 

TM 0.804 0.511 0.256 0.134 0.715                   

ADP 0.945 0.811 0.348 0.243 0.267 0.901                 

RA 0.939 0.794 0.469 0.279 0.357 0.506 0.891               

FC 0.914 0.727 0.432 0.283 0.192 0.455 0.512 0.853             

PP 0.867 0.619 0.484 0.280 0.396 0.517 0.453 0.492 0.787           

SE 0.888 0.666 0.446 0.335 0.450 0.557 0.578 0.597 0.533 0.816         

INT 0.930 0.769 0.484 0.360 0.399 0.512 0.538 0.611 0.696 0.668 0.877       

PR 0.832 0.554 0.461 0.266 0.251 0.418 0.468 0.609 0.402 0.580 0.564 0.744     

CM 0.967 0.878 0.483 0.379 0.367 0.590 0.587 0.657 0.590 0.644 0.695 0.679 0.937   

CX 0.898 0.687 0.469 0.350 0.506 0.541 0.685 0.516 0.611 0.576 0.652 0.541 0.666 0.829 

 
It is evident from the table (4.21) that all constructs had high composite ratios (CRs > 

0.80), and the average variance extracted (AVEs) of all factors were >0.5, suggesting high 

reliability and convergent validity. The results satisfied the requirement that the square 

roots of the AVEs exceed the correlations among the constructs in the research model. 

These results suggest that the instrument had acceptable discriminant validity (Chung et 

al., 2016). 

 
4.1.6 Structural Equation Model (SEM)  
After the CFA measurement model gives high reliability and convergent validity with fit 

indices, the next stage is to run the overall structural path model and check its fitness 

indices. Fig. 4.15 below shows the first CFA model. 

 

The structural equation modelling process centres around two steps: validating the 

measurement model and fitting the structural model. The former is accomplished in the 

previous section through CFA, while the latter is accomplished primarily through path 

analysis with latent variables. LISREL, AMOS, and EQS are three popular statistical 

packages for doing SEM. The first two are distributed by SPSS. LISREL popularized SEM in 

sociology and the social sciences and is still the package of reference in most articles about 

structural equation modelling. AMOS (Analysis of MOment Structures) is a more recent 

package which, because of its user-friendly graphical interface, has become popular as an 

easier way of specifying structural models.  The AMOS is used to run the path model and 

following figure 4.17 is the SEM path model-1: 
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Figure 4-17 SEM Path Model-1 
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Table 4-22: Regression Weights Table of SEM Model 

   Estimate Standardized S.E. C.R. P 

INT <--- SE .196 .238 .052 3.794 *** 

INT <--- FC .222 .200 .065 3.432 *** 

INT <--- PP .390 .350 .071 5.466 *** 

INT <--- CX .205 .197 .068 3.011 .003 

INT <--- TM .035 .019 .103 .343 .732# 

ADP <--- CM .373 .364 .085 4.410 *** 

ADP <--- RA .223 .224 .063 3.530 *** 

ADP <--- PR -.028 -.020 .106 -.265 .791# 

ADP <--- INT .192 .167 .079 2.439 .015 

* indicate alpha level from t-tests - * for p ≤ 0.10, ** for p ≤ 0.05 and *** for p ≤ 0.01, 
while # for insignificant 

 
Relative advantage (RA) was significant with adoption (ADP) and not with behavioural 

intention (INT), though literature says that RA is most significant with INT. I ran the model 

with RA testing INT and found that the model fit was not there and hence I dropped that 

relationship and tested RA with ADP and re-run the model. The model fitness grew 

stronger. Similarly, facilitating conditions (FC) is considered to be strongly relating to ADP, 

when I tested FC with ADP the model could not achieve fitness so I dropped it and tested it 

with INT where the fitness was found strong. (Venkatesh et al., 2012) also tested 

‘facilitating conditions’ with INT and ADP and found it significant with both. The fitness 

and significance were not consistent as can be seen from the following explanation of table 

4.22:  

 
1. Path Security concerns (SE) to INT: The standardized regression coefficient from 

SE to BI is 0.238 (CR=3.794, p≤ 0.001), which indicates a positive and significant 

relationship between SE and INT.  

2. Path FC to INT: The standardized regression coefficient from FC to BI equals 0.200 

(with CR=3.432 and p≤ 0.001), which indicates a positive and significant 

relationship between FC and INT.  

3. Path trading partner power (PP) to INT: The standardized regression coefficient 

from PP to INT equals 0.350 (with CR=5.466 and p≤ 0.001), which indicates a 

positive and significant relationship between P and BI.  

4. Path complexity (CX) to INT: The standardized regression coefficient from CX to 

INT equals 0.079 (with CR=3.011 and p<.01), which indicates a positive and 

significant link between CX and INT. 

5. Path top management support (TM) to INT: The standardized regression 

coefficient from TM to INT is 0.019 (with CR=0.343 and p>0.73), which indicates a 

negative and insignificant link. 

6. Path compatibility (CM) to ADP: The standardized regression coefficient from CM 

is ADP is 0.364 (with CR=4.410 and p≤ 0.001), which indicates a positive and 

significant relationship between CM and ADP. 

7. Path relative advantage (RA) to ADP: The standardized regression coefficient from 

RA is ADP is 0.224 (with CR=3.530 and p≤ 0.001), which indicates a positive and 

significant relationship between RA and ADP. 
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8. Path trading partner relationship (PR) to ADP: The standardized regression 

coefficient from PR is ADP is -0.020 (with CR=-0.265 and p>0.79), which indicates 

a negative and insignificant relationship between PR and ADP. 

9. Path INT to ADP: The standardized regression coefficient from INT is ADP is 0.167 

(with CR=2.439 and p≤ 0.10), which indicates a positive and significant 

relationship between INT and ADP. 

 
4.1.7 Testing Relationships on Both Intention and Adoption 
After the validation of the model, the researcher opted to test the relationships of 

independent variables on both intention and adoption. It is a new approach to testing the 

relationships as it helps in identifying the significant relationships with intention and 

adoption simultaneously. As per researcher’s knowledge no study is found in the present 

context where this type of relationship testing is conducted. Hence, the model was re-ran 

with each of the independent variable linked to intention and to adoption. The following 

table (4.23) presents the final results: 

Table 4-23: Revised Regression Weights of SEM Model 

   Estimate Standardized S.E. C.R. P 

INT <--- SE .186 .153 .054 2.835 .005*** 

INT <--- FC .120 .134 .071 1.887 .059* 

INT <--- PP .327 .363 .072 5.039 *** 

INT <--- CX .124 .129 .081 1.589 .112 

INT <--- PR .070 .085 .083 1.022 .307 

INT <--- CM .165 .145 .063 2.314 .021** 

INT <--- RA .000 .000 .054 -0.006 .995 

INT <--- TM .026 .049 .102 0.479 .632 

ADP <--- INT .283 .345 .101 3.403 *** 

ADP <--- FC -.011 -.015 .091 -0.160 .873 

ADP <--- TM -.050 -.113 .131 -0.861 .389 

ADP <--- RA .143 .151 .069 2.181 .029** 

ADP <--- SE .145 .145 .071 2.051 .040** 

ADP <--- PP .263 .356 .100 3.574 *** 

ADP <--- PR -.088 -.128 .107 -1.204 .229 

ADP <--- CM .077 .083 .081 1.021 .307 

ADP <--- CX .099 .125 .105 1.198 .231 

* indicate alpha level from t-tests - * for p ≤ 0.10, ** for p ≤ 0.05 and *** for 
p ≤ 0.01, while # for insignificant 

 

This new approach leads to some changes in the results. As it is evident from the above 

table 4.23 that complexity (CX) is no more significant while trading partner power (PP) 

remained the most significant predictor of intention to adopt CCT. PP is now significant 

with both intention as well as adoption. The overall TSE model explained 67% of the 

variance in the intention, while 57% of the variance in the adoption of CCT. Figure 4.18 

presents the path model-2. 
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Figure 4-18 The Path Model-2 
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4.1.8 Summary of Model Fit 
As part of the sequential explanatory mixed methods design, the quantitative study was 

conducted by administering a survey questionnaire and data was collected from the 

managers of SPSC organizations. After the descriptive analysis, the results generation 

procedure followed a structured approach starting from exploratory factor analysis. 

 

Table 4-24: Models Fit Summary 

Fit Indices  
First CFA  

Model 
Path 

Model 
Revised Path 

Model 
Recommended 

(Hooper et al., 2008) 

χ²/df (CMIN/DF) 1.592 1.597 1.479 < 3.0 

RMSEA .044 .044 .040 < .05 

RMR .054 .056 .050 0 – 1  

CFI .949 .961 .969 > .90 

NFI .875 .903 .912 > .90 

GFI .830 .850 .860 > .90 

AGFI .800 .822 .833 > .80 

PCLOSE .991 .971 1.0 < 1.0 

TLI .943 .956 .965 > .95 

 

The fit statistics of the model above indicate a very good fit with the data. The first 

assessed fit indicator was the chi-square/degrees of freedom ratio (χ²/df). The models 

have values below the maximum acceptable cut off point of 3.0. Although the χ² and the 

χ²/df statistics were frequently reported in academic publications, they have often been 

criticized for using the unrealistic hypothesis testing assumption that a model fits exactly 

the data and for their dependence on the sample size (Brown & Moore, 2012, pp. 361-379). 

Therefore, other indexes of higher importance were also considered and examined which 

included, the root-mean-square error of approximation (RMSEA) (Steiger, 1990), the root-

mean square residual (RMR) (Jöreskog & Sörbom, 1996), the comparative fit index (CFI) 

and the normed fit index (NFI) (Bentler, 1990) were tested. It is evident from the above 

table 4.24, that fit indices of the first CFA model are within the recommended range, when 

the model was tested for path analysis, all values improved showing overall the model 

explained 66.4% of the variance in the intention, while 40.7% of the variance in the 

adoption of CCT. After the adoption of the new approach to relate all individual variables to 

intention and adoption, the results of fit indices further improved and the overall model 

explained 67% of the variance in the intention, while 57% of the variance in the adoption 

of CCT. According to the path coefficients, trading partner power had the strongest effect 

on intention and on adoption as well. 

 
4.2 Moderating Variables 
Baron & Kenny, (1986) define a moderating variable as a relative term used when the 

relationship between independent and dependent variables is surprisingly weak, 

inconsistent, or even no relationship. The moderating variable is introduced to reduce or 
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strengthen the relationship. The moderating variable can be qualitative or quantitative; 

such as gender, race, level of awareness etc. and weight, salary, blood count etc. 

respectively (Abubakr & Ahmad 2013). The definition opens the path for introducing a 

moderating variable to moderate the relationship between the constructs. Moreover, 

Venkatesh, et al., (2003, p.470) also unlocked ample opportunities for future researchers to 

enhance their understanding of technology adoption. They suggested that future work 

should attempt to provide richer understanding of technology adoption in the form of 

additional theoretically motivated moderating influences, technologies, user groups, and 

other organizational contexts.  

 

In the above context, in this research eight moderating variables were introduced to study 

their moderating effect on the model constructs. They are age, gender, experience, 

awareness, nationality, power distance, uncertainty avoidance, and individualism. These 

moderators are divided into two groups. The first group consists of variables whose data is 

collected in the demography, the descriptive group. While, the other group consists of 

Hofstede’s cultural dimensions whose data is collected from scale items in the 

questionnaire and also from a focus group discussion. This is referred to as the culture 

group.  

 

The responses for the eight variables were collected in different groups, e.g. for age, six age 

groups were provided in the questionnaire, first the median of all age categories was 

calculated and then based on the median, all six categories of age were converted into two 

groups as Older-Age and Younger-Age group supported by (Venkatesh et al., 2012). In the 

similar fashion all (eight) variables were divided into two categories. This process is 

adopted from Im et al. (2011) who suggested that a “common simple method to check the 

moderating effect is enforcing a constraint for the path coefficient to the analysis model.” 

The steps to conduct this test are: 

Step 1: Run the models for two groups (older-age and younger-age) without any 

constraints (free model).  

Step 2: Set the ‘‘equality constraint’’ for the two groups; i.e., run the models for two 

groups, constraining one group by the results from the other (constraint 

model).  

Step 3: Compare the free model and the constraint model by testing the X2 

differences.  

Step 4: If the test in Step 3 is significant, test the difference of each path coefficient. 
 

Consequently, it is concluded that a path coefficient is significantly different across the two 

samples if the difference between the X2 with constraints and without constraints is 

significantly large (Im et al., 2011). For every group, two tests were run (1) overall 

moderation test and (2) path-by-path moderation test. The z test value serves as the test 

for significance of the latent factor mean differences between the two groups (Chen, Sousa, 
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& West, 2005). If the mean estimates of the non-reference group are positive, it is 

concluded that this group has higher means than the reference group, and if mean 

estimates were negative, the reference groups is concluded to have higher means (Byrne & 

Stewart, 2006). Following are the results of moderating tests of the eight variables: 

 

4.2.1- Age as a Moderator  
As per the procedure mentioned above, the following table (4.25) presents the results of 

age as a moderator: 
 

Table 4-25: Age as Moderator 

  Chi-square df p-val Invariant? 

Overall Model         

Unconstrained 1847.629 1378     

Fully constrained 1852.296 1395     

Number of groups   2     

     Difference 4.667 17 0.999 YES 

 Source: StatWiki (output generated form AMOS) 

http://statwiki.kolobkreations.com/index.php?title=Main_Page 

 

The results show that groups (young and old) are not different at the model level which 

means that there is no moderation between the two groups (p-value 0.999; not significant). 

This can be interpreted as there is no impact of the age of the managers of SPSC 

organizations in their intention to adopt cloud computing technology. This indicates that at 

overall model level, there is no difference in the intention to adopt cloud technology 

between older and younger managers.  

 

4.2.2- Gender as a Moderator  
Of all the data collected quantitatively, only 13 (4%) of the respondents were females 

representing a society where women are not very much appreciated to work outdoors. 

Also those who work, very few of them perform jobs relating to SC activities. Also, during 

the qualitative phase, there was not a single female interviewed. Therefore, the gender 

variable is not tested further for the moderating impact.  

 

4.2.3- Experience as a Moderator  
As per the procedure mentioned above, the following table (4.26) presents the results of 

experience as a moderator: 
 

Table 4-26: Experience as Moderator 

  Chi-square df p-val Invariant? 

Overall Model         

Unconstrained 1900.116 1378     

Fully constrained 1927.161 1395     

Number of groups   2     

     Difference 27.045 17 0.057 NO 

 Source: StatWiki (output generated form AMOS) 

http://statwiki.kolobkreations.com/index.php?title=Main_Page 

http://statwiki.kolobkreations.com/index.php?title=Main_Page
http://statwiki.kolobkreations.com/index.php?title=Main_Page
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The results show that groups (low and high experienced) are different at the model 

level which means that there is moderation between the two groups (p-value 0.057; 

significant). This indicates that there is difference between LOW and HIGH experienced 

managers. This can be interpreted as there is impact of the number of years of service 

within SC related jobs on the managers of SPSC organizations in their intention to adopt 

CCT. This indicates that at overall model level, there is difference in the intention to adopt 

cloud technology between LOW and HIGH experienced managers. The tests were also 

conducted to check the path-by-path moderation. Following table (4.27) presents the 

results of path-by-path moderation: 

 
Table 4-27: Experience Path-by-Path Moderation 

   LOW-Experience HIGH-Experience  
   Estimate P Estimate P z-score 

INT <--- SE 0.115 0.197 0.202 0.003 0.771 

INT <--- FC 0.044 0.712 0.178 0.042 0.911 

INT <--- PP 0.301 0.000 0.388 0.000 0.603 

INT <--- CX 0.073 0.539 0.129 0.221 0.355 

INT <--- PR 0.269 0.009 -0.150 0.316 2.304** 

INT <--- CM 0.149 0.059 0.160 0.119 0.082 

INT <--- RA -0.040 0.649 0.093 0.156 1.206 

INT <--- TM 0.043 0.793 0.002 0.990 -0.194 

ADP <--- INT 0.561 0.000 0.021 0.884 2.519** 

ADP <--- FC 0.066 0.664 -0.014 0.904 -0.417 

ADP <--- TM -0.090 0.665 -0.236 0.195 -0.530 

ADP <--- RA 0.186 0.104 0.196 0.025 0.075 

ADP <--- SE 0.098 0.395 0.290 0.002 1.281 

ADP <--- PP 0.122 0.325 0.599 0.000 2.306** 

ADP <--- PR 0.009 0.949 -0.426 0.039 1.754* 

ADP <--- CM 0.050 0.627 0.155 0.260 0.610 

ADP <--- CX 0.002 0.988 0.183 0.194 0.872 

ADP2 <--- ADP 0.945 0.000 0.889 0.000 -0.862 

ADP3 <--- ADP 0.940 0.000 0.864 0.000 -1.302 

ADP4 <--- ADP 0.980 0.000 0.842 0.000 2.154** 

SE2 <--- SE 0.912 0.000 0.951 0.000 0.366 

SE3 <--- SE 0.836 0.000 0.990 0.000 1.572 

SE4 <--- SE 0.978 0.000 0.964 0.000 -0.127 

FC2 <--- FC 1.233 0.000 1.035 0.000 -1.301 

FC3 <--- FC 1.314 0.000 0.978 0.000 2.209** 

FC4 <--- FC 1.155 0.000 1.109 0.000 -0.319 

PP2 <--- PP 0.960 0.000 1.003 0.000 0.319 

PP3 <--- PP 0.915 0.000 1.167   

 

Path-by-Path Moderation Test: 
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Path-by-path moderation tests were run in order to know the difference of adoption in two 

groups on individual construct level. It was found that three groups were behaving 

differently on adoption (PP to ADP, SE to ADP, and INT to ADP) while one group was 

behaving differently on intention (PR to INT) to adopt. Path by path shows that three paths 

are moderated: (PP – trading partner power, PR – trading partner relationship, INT – 

behavioural intention, ADP - adoption) 

a. PP to ADP: The experience moderates the effect of PP on ADP (as z=2.306**, 

p<0.05 is observed) such that for high experience this relationship (.599 at 

p=0.000) is significant but for low experience this relationship is insignificant 

(0.122 at p=0.325). 

b. PR to ADP: The experience moderates the effect of SE on ADP (as z=1.754*, 

p<0.10 is observed) such that for low experience this relationship (.949 at 

p=0.009) is significant but for high experience this relationship is insignificant 

(-.426 at p=0.039). 

c. INT to ADP: The experience moderates the effect of INT on ADP (as z=2.519**, 

p<0.05 is observed) such that for low experience this relationship (.561 at 

p=0.000) is significant but for high experience this relationship is insignificant 

(0.021 at p=0.884). 

d. PR to INT: The experience moderates the effect of PR on INT (as z=2.304**, 

p<0.05 is observed) such that for low experience this relationship (.269 at 

p=0.009) is significant but for high experience this relationship is insignificant 

(-.150 at p=0.316 

 

4.2.4- Technology Awareness as a Moderator 
As per the procedure mentioned above, the following table (4.28) presents the results of 

technology awareness as a moderator: 

 
Table 4-28: Awareness as Moderator 

  Chi-square df p-val Invariant? 

Overall Model         

Unconstrained 1948.769 1378     

Fully constrained 1978.602 1395     

Number of groups   2     

     Difference 29.833 17 0.028 NO 

 Source: StatWiki (output generated form AMOS) 

http://statwiki.kolobkreations.com/index.php?title=Main_Page 

 

The results show that groups (low and high awareness) are different at the model 

level which means that there is moderation between the two groups (p-value 1.000; not 

significant). This means that there is difference between those who are high in awareness 

of CCT and those who are low. This can be interpreted as there is impact of the awareness 

of technology on the managers of SPSC organizations in their intention to adopt CCT. This 

indicates that at overall model level, there is difference in the intention to adopt cloud 

technology between technologically high aware and low aware managers. The tests were 

http://statwiki.kolobkreations.com/index.php?title=Main_Page
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also conducted to check the path-by-path moderation. Following table (4.29) presents the 

results of path-by-path moderation: 

 

 
Table 4-29: Awareness Path-by-Path Moderation 

   Low_Aware High_Aware  
   Estimate P Estimate P z-score 

INT <--- SE 0.170 0.039 0.187 0.016 0.150 

INT <--- FC 0.019 0.863 0.232 0.011 1.465 

INT <--- PP 0.313 0.001 0.338 0.001 0.176 

INT <--- CX -0.014 0.916 0.180 0.068 1.188 

INT <--- PR 0.240 0.012 -0.297 0.121 2.505** 

INT <--- CM 0.139 0.074 0.235 0.033 0.712 

INT <--- RA -0.035 0.675 0.082 0.216 1.096 

INT <--- TM 0.275 0.115 -0.134 0.320 1.854* 

ADP <--- INT 0.582 0.000 0.068 0.683 2.312** 

ADP <--- FC 0.038 0.779 0.025 0.847 -0.067 

ADP <--- TM -0.426 0.054 -0.087 0.642 1.172 

ADP <--- RA 0.168 0.100 0.202 0.029 0.243 

ADP <--- SE 0.033 0.746 0.327 0.004 1.909* 

ADP <--- PP 0.176 0.158 0.525 0.000 1.731* 

ADP <--- PR -0.052 0.667 -0.467 0.092 1.373 

Notes: *** p-value < 0.01; ** p-value < 0.05; * p-value < 0.10 

 

Path-by-Path Moderation Test: 

Path-by-path moderation tests were run in order to know the difference of adoption in two 

groups on individual construct level. It was found that three groups were behaving 

differently on adoption (PP to ADP, SE to ADP, and INT to ADP) while two groups were 

behaving differently on intention (TM to INT and PR to INT) to adopt. Path by path shows 

that three paths are moderated: (PP – trading partner power, SE – security concerns, PR – 

trading partner relationship, TM – top management support, INT – behavioural intention, 

ADP - adoption) 

a. PP to ADP: The awareness moderates the effect of PP on ADP (as z=1.731*, p<0.10 is 

observed) such that for high awareness this relationship (.525 at p=0.000) is 

significant but for low awareness this relationship is insignificant (0.176 at p=0.158). 

b. SE to ADP: The awareness moderates the effect of SE on ADP (as z=1.909*, p<0.10 is 

observed) such that for high awareness this relationship (.327 at p=0.004) is 

significant but for low awareness this relationship is insignificant (0.033 at p=0.746). 

c. INT to ADP: The awareness moderates the effect of INT on ADP (as z=2.312**, 

p<0.05 is observed) such that for high awareness this relationship (.068 at p=0.683) 

is significant but for low awareness this relationship is insignificant (0.582 at 

p=0.000). 

d. TM to INT: The awareness moderates the effect of TM on INT (as z=1.854*, p<0.10 is 

observed) such that for high awareness this relationship (.275 at p=0.115) is 

significant but for low awareness this relationship is insignificant (-0.134 at 

p=0.320). 
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e. PR to INT: The awareness moderates the effect of PR on INT (as z=2.505**, p<0.05 is 

observed) such that for high awareness this relationship (.240 at p=0.012) is 

significant but for low awareness this relationship is insignificant (-0.297 at 

p=0.121). 

 

4.2.5- Nationality as a Moderator  
As per the procedure mentioned above, the following table (4.30) presents the results of 

nationality as a moderator: 

 
Table 4-30: Nationality as Moderator 

  Chi-square df p-val Invariant? 

Overall Model         

Unconstrained 1899.925 1378    

Fully constrained 1927.646 1395    

Number of groups  2     

     Difference 27.721 17 0.048 NO 

Source: StatWiki (output generated form AMOS) 

http://statwiki.kolobkreations.com/index.php?title=Main_Page 

 

The results show that groups (Arabs and non-Arabs) are different at the model level which 

means that there is moderation between the two groups (p-value 0.048; significant). This 

can be interpreted as there is impact of the nationality (being Arab and Non-Arab) of the 

managers of SPSC organizations in their decision to adopt cloud computing technology. 

This indicates that at overall model level, there is difference in the intention to adopt cloud 

technology between Arabs and non-Arabs.  

 

Following table (4.31) presents the results of path-by-path moderation: 

 
Table 4-31: Nationality Path-by-Path Moderation 

   Arab Non-Arab  
   Estimate P Estimate P z-score 

INT <--- SE 0.174 0.048 0.171 0.014 -0.030 

INT <--- FC 0.032 0.782 0.200 0.028 1.155 

INT <--- PP 0.287 0.002 0.397 0.000 0.768 

INT <--- CX 0.044 0.716 0.148 0.153 0.657 

INT <--- PR 0.260 0.009 -0.216 0.205 2.411** 

INT <--- CM 0.147 0.059 0.182 0.092 0.262 

INT <--- RA -0.064 0.467 0.111 0.087 1.598 

INT <--- TM 0.124 0.453 -0.077 0.559 -0.951 

ADP <--- INT 0.525 0.000 0.023 0.881 2.288** 

ADP <--- FC 0.032 0.824 -0.007 0.957 -0.202 

ADP <--- TM -0.185 0.377 -0.219 0.234 -0.121 

ADP <--- RA 0.212 0.059 0.194 0.032 -0.122 

ADP <--- SE 0.084 0.461 0.302 0.003 1.440 

ADP <--- PP 0.171 0.159 0.584 0.000 1.973** 

ADP <--- PR 0.022 0.867 -0.510 0.039 1.905* 

http://statwiki.kolobkreations.com/index.php?title=Main_Page
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ADP <--- CM 0.052 0.599 0.182 0.229 0.715 

ADP <--- CX 0.041 0.789 0.170 0.237 0.619 

ADP2 <--- ADP 0.925 0.000 0.905 0.000 -0.318 

ADP3 <--- ADP 0.939 0.000 0.860 0.000 -1.345 

ADP4 <--- ADP 0.955 0.000 0.859 0.000 -1.518 

SE2 <--- SE 0.956 0.000 0.931 0.000 -0.233 

SE3 <--- SE 0.855 0.000 0.994 0.000 1.422 

SE4 <--- SE 0.976 0.000 0.969 0.000 -0.069 

FC2 <--- FC 1.226 0.000 1.024 0.000 -1.396 

FC3 <--- FC 1.283 0.000 0.975 0.000 
-

2.161** 

FC4 <--- FC 1.151 0.000 1.104 0.000 -0.346 

PP2 <--- PP 0.960 0.000 1.001 0.000 0.305 

Notes: *** p-value < 0.01; ** p-value < 0.05; * p-value < 0.10 

 

Path-by-Path Moderation Test: 

Path-by-path moderation tests were run in order to know the difference of adoption in two 

groups on individual construct level. It was found that two groups were behaving 

differently on adoption (PP to ADP and PR to ADP) while one group was behaving 

differently on intention (PR to INT) to adopt. Also INT to ADP also behaved differently. 

Path by path shows that the following paths are moderated: (PP – trading partner power, 

PR – trading partner relationship, INT – behavioural intention, ADP - adoption) 

a. PP to ADP: The nationality moderated the effect of PP on ADP (as z=1.973**, 

p<=.05 is observed) such that for Non-Arabs this relationship (.584 at p=.000) 

is significant but for Arab nationals this relationship is insignificant (0.171 at 

p=.159). 

b. PR to ADP: The nationality moderated the effect of PR on ADP (as z=1.905**, 

p<=.05 is observed) such that for Arab nationals this relationship (-.510 at 

p=.039) is negatively significant but for Non-Arabs this relationship is 

insignificant (0.022 at p=.867). 

c. INT to ADP: The nationality moderated the effect of INT on ADP (as z=2.288**, 

p<=.05 is observed) such that for Arab nationals this relationship (.525 at 

p=.000) is significant but for Non-Arabs this relationship is insignificant (0.023 

at p=.881). 

d. PR to INT: The nationality moderated the effect of PR on INT (as z=2.411**, 

p<=.05 is observed) such that for Arab nationals this relationship (.260 at 

p=.009) is significant but for Non-Arabs this relationship is insignificant (-

0.216 at p=.205). 

 

4.2.6- Power Distance as a Moderator  
As per the procedure mentioned above, the following table (4.32) presents the results of 

power distance as a moderator: 

 
Table 4-32: Power Distance as Moderator 

  Chi-square df p-val Invariant? 

Overall Model         

Unconstrained 2018.99 1378    
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Fully constrained 2151.662 1395    

Number of groups   2     

     Difference 132.672 17 0.000 NO 

 
The results show that the groups (low and high in power distance) are different at the 

model level which means that there is moderation between the two groups (p-value 0.000; 

significant). This can be interpreted as power distance influences the managers of SPSC 

organizations to adopt cloud computing technology. The tests were also conducted to 

check the path-by-path moderation. Following table (4.33) presents the results of path-by-

path moderation: 

 
Table 4-33: Power Distance Path-by-Path Moderation 

   Low PD High PD  
   Estimate P Estimate P z-score 

INT <--- SE 0.131 0.139 0.082 0.205 -0.453 

INT <--- FC 0.030 0.786 0.172 0.098 0.927 

INT <--- PP 0.261 0.021 0.389 0.002 0.769 

INT <--- CX 0.161 0.233 0.065 0.486 -0.581 

INT <--- PR 0.118 0.306 0.071 0.510 -0.302 

INT <--- CM 0.112 0.327 0.007 0.934 -0.760 

INT <--- RA -0.031 0.698 0.033 0.628 0.609 

INT <--- TM -0.019 0.942 0.022 0.798 0.149 

ADP <--- INT 0.247 0.039 0.180 0.237 -0.345 

ADP <--- FC 0.074 0.553 -0.203 0.137 -1.499 

ADP <--- TM -0.395 0.202 -0.167 0.142 0.693 

ADP <--- RA 0.211 0.020 0.004 0.963 -1.616 

ADP <--- SE -0.084 0.400 0.078 0.355 1.239 

ADP <--- PP 0.437 0.000 0.086 0.574 1.738* 

ADP <--- PR -0.235 0.071 -0.073 0.600 0.845 

ADP <--- CM 0.054 0.672 -0.112 0.279 -1.010 

ADP <--- CX 0.462 0.003 -0.050 0.685 2.593*** 

ADP2 <--- ADP 0.936 0.000 0.754 0.000 -1.988** 

Notes: *** p-value < 0.01; ** p-value < 0.05; * p-value < 0.10 

 

Path-by-Path Moderation Test: 

Path-by-path moderation tests were run in order to know the difference of adoption in two 

groups on individual construct level. It was found that two groups were behaving 

differently on PP to ADP and CX to ADP. Path by path shows that two paths are moderated: 

(PP – trading partner power, CX – complexity, ADP - adoption) 

a. PP to ADP: The power distance dimension of culture moderates the effect of 

PP on ADP (as z=1.738*, p<0.10 is observed) such that for high power distance 

this relationship (.086 at p<0.574) is insignificant but for low power distance 

this relationship is significant (0.437 at p=0.000). 

b. CX to ADP: The power distance dimension of culture moderates the effect of 

CX on ADP (as z=2.593***, p<0.01 is observed) such that for high power 
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distance this relationship (-0.050 at p<0.685 is insignificant but for low power 

distance this relationship is significant (0.462 at p=0.003). 

 

4.2.7- Uncertainty Avoidance as a Moderator  
As per the procedure mentioned above, the following table (4.34) presents the results of 

uncertainty avoidance as a moderator: 

 
Table 4-34: Uncertainty Avoidance as Moderator 

  Chi-square df p-val Invariant? 

Overall Model         

Unconstrained 2063.813 1378     

Fully constrained 2103.759 1395     

Number of groups   2     

     Difference 39.946 17 0.001 NO 

 

The results show that the groups (low and high in uncertainty avoidance) are different at 

the model level which means that there is moderation between the two groups (p-value 

0.001; significant). This can be interpreted as uncertainty avoidance influences the 

managers of SPSC organizations to adopt cloud computing technology. The tests were also 

conducted to check the path-by-path moderation. Following table (4.35) presents the 

results of path-by-path moderation: 

 
Table 4-35: Uncertainty Avoidance Path-by-Path Moderation 

   Low UA High UA  
   Estimate P Estimate P z-score 

INT <--- SE 0.121 0.140 0.087 0.211 -0.316 

INT <--- FC 0.027 0.806 0.149 0.159 0.796 

INT <--- PP 0.197 0.074 0.433 0.000 1.381 

INT <--- CX 0.183 0.200 0.059 0.535 -0.726 

INT <--- PR 0.070 0.486 0.097 0.403 0.179 

INT <--- CM 0.127 0.244 0.026 0.727 -0.757 

INT <--- RA -0.059 0.479 0.045 0.515 0.961 

INT <--- TM -0.054 0.815 0.016 0.858 0.282 

ADP <--- INT 0.250 0.034 0.104 0.510 -0.739 

ADP <--- FC 0.081 0.504 -0.223 0.111 -1.642 

ADP <--- TM -0.444 0.113 -0.130 0.268 1.032 

ADP <--- RA 0.189 0.042 -0.009 0.917 -1.526 

ADP <--- SE -0.035 0.700 0.042 0.646 0.598 

ADP <--- PP 0.332 0.008 0.154 0.352 -0.863 

ADP <--- PR -0.234 0.036 -0.042 0.781 1.013 

ADP <--- CM 0.045 0.706 -0.105 0.293 -0.964 

ADP <--- CX 0.483 0.003 -0.038 0.762 2.547** 

Notes: *** p-value < 0.01; ** p-value < 0.05; * p-value < 0.10 

 

Path-by-Path Moderation Test: 
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Path-by-path moderation tests were run in order to know the difference of adoption in two 

groups on individual construct level. It was found that the one group were behaving 

differently on CX to ADP. Path by path shows that one path is moderated: (CX - complexity, 

ADP - adoption) 

a. CX to ADP: The uncertainty avoidance dimension of culture moderates the 

effect of CM on ADP (as z=2.547**, p<0.05 is observed) such that for high 

uncertainty avoidance this relationship (0.483 at p<0.003) is significant but for 

low uncertainty avoidance this relationship is insignificant (-0.038 at p<0.762). 

 

4.2.8- Individualism as a Moderator  
As per the procedure mentioned above, the following table (4.36) presents the results of 

individualism as a moderator: 
 

Table 4-36: Individualism as Moderator 

  Chi-square df p-val Invariant? 

Overall Model         

Unconstrained 2077.95 1378     

Fully constrained 21118.095 1395     

Number of groups   2     

     Difference 19040.145 17 0.000 NO 

 

The results show that the groups (individualism and collectivism) are different at the 

model level which means that there is moderation between the two groups (p-value 0.000; 

significant). This can be interpreted as individualism influences the managers of SPSC 

organizations to adopt cloud computing technology. The tests were also conducted to 

check the path-by-path moderation. Since it’s the low individualism that affects the 

relationship; it is referred to as collectivism. Following table (4.37) presents the results of 

path-by-path moderation: 
 

Table 4-37: Individualism Path-by-Path Moderation 

   Low IND High IND  
   Estimate P Estimate P z-score 

INT <--- SE 0.145 0.114 0.059 0.350 -0.778 

INT <--- FC -0.047 0.714 0.207 0.032 1.587 

INT <--- PP 0.383 0.001 0.324 0.005 -0.361 

INT <--- CX 0.071 0.532 0.059 0.555 0.082 

INT <--- PR 0.065 0.609 0.069 0.500 0.024 

INT <--- CM 0.171 0.135 0.012 0.873 -1.146 

INT <--- RA 0.043 0.603 0.028 0.677 -0.137 

INT <--- TM 0.134 0.624 0.053 0.496 -0.285 

ADP <--- INT 0.365 0.002 0.084 0.586 -1.450 

ADP <--- FC 0.066 0.628 -0.153 0.242 -1.159 

ADP <--- TM -0.310 0.308 -0.164 0.126 0.454 

ADP <--- RA 0.243 0.007 -0.022 0.810 2.063** 

ADP <--- SE -0.122 0.218 0.089 0.298 1.613 

ADP <--- PP 0.501 0.000 0.089 0.546 2.053** 

Notes: *** p-value < 0.01; ** p-value < 0.05; * p-value < 0.10 
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Path-by-Path Moderation Test: 

Path-by-path moderation tests were run in order to know the difference of adoption in two 

groups on individual construct level. It was found that the two groups were behaving 

differently on, RA to ADP and PP to ADP. Path by path shows that two paths are 

moderated: (RA – relative advantage, PP – trading partner power, ADP - adoption) 

 

a. RA to ADP: The individualism dimension of culture moderates the effect of RA 

on ADP (as z=2.063**, p<0.05 is observed) such that for high individualism this 

relationship (-0.022 at p<0.810) is insignificant but for low individualism 

(collectivism) this relationship is significant (0.243 at p<0.007). 

b. PP to ADP: The individualism dimension of culture moderates the effect of PP 

on ADP (as z=2.053**, p<0.05 is observed) such that for high individualism this 

relationship (0.089 at p<0.546) is insignificant but for low individualism 

(collectivism) this relationship is significant (0.501 at p<0.000). 
 

 

6. Add a paragraph and a table summarising the findings at the end of chapter 4 similar to the 
one in end of Ch.5 
 

After the presentation of results from quantitative mode of data collection; a summarized 

table is presented where all results are shown. It can be seen that out of all the 

independent variables studied in this study, complexity, environmental uncertainty, top 

management support, trading partner readiness, and trading partner relationship were not 

supported, while relative advantage, compatibility, security concerns, and trading partner 

power variables have been supported in the study. On the other hand, out of all the 

moderating variables, only age and gender variables were not support, while power 

distance, uncertainty avoidance, collectivism, awareness, experience, and nationality were 

supported. The following table 4.38 presents summary results of quantitative study:  

 

Table 4-38: Summary Results of Quantitative Study 

Main Themes Perceptions Supported 

Relative Advantage Positive Yes 

Complexity Negative No 

Compatibility Positive Yes 

Security Positive Yes 

Facilitating Conditions Positive Yes 

Environmental Uncertainty Negative No 

Top Management Support Negative No 

Trading Partner Readiness Negative No 

Trading Partner Power Positive Yes 

Trading Partner Relationship Negative No 

Moderating Variables 

Power Distance Positive Yes 

Uncertainty Avoidance Positive Yes 

Collectivism Positive Yes 
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Age Negative No 

Gender Negative No 

Awareness Positive Yes 

Experience Positive Yes  

Nationality Positive Yes 
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Chapter 5 QUALIITATIVE RESULTS AND FINDINGS 
 

5.0 Introduction  

This chapter presents the results of the data collected from interviews of respondents of 

organizations of Saudi Petrochemical Supply Chain (SPSC) and from the members of a 

focus group discussion. The chapter is broadly divided into two sections; the semi-

structured interviews section, and the focus group discussion section.  

 

5.1 Semi-Structured Interviews 
To gain an in-depth understanding on the analysis of the quantitative study, qualitative 

data collection and analysis is done. In this regard, 48 semi-structured interviews were 

conducted with the managers of SPSC organizations. It is critical that researchers avoid 

bias when conducting interviews by clearly phrased and structured questions so that 

respondents completely understand them. Easterby-Smith, et al., (2004) contended that 

open-ended items can eliminate bias. Moreover, Saunders et al. (2009) added that the 

questions should be concise and jargon and complexity free, and avoid theoretical 

concepts. For this study to avoid bias following strategies are adopted: 

 

1- use of semi-structured form of interviewing 

2- use of third party to conduct the interviews  

3- open-ended, simple and limited number of questions (12)  
 

Inclusion and Exclusion 

As the central research question of this study is to identify factors affecting adoption of 

CCT by organizations of SPSC; it was highly critical to develop a sampling frame of experts 

that could respond to the interview questions appropriately. For this reason a list of 

experts was prepared who belonged to the organizations in Saudi petrochemical industry. 

Three main criteria were set to select experts; firstly, the participant should belong to 

organizations of Saudi petrochemical industry, secondly, the participant should be at a 

(middle to senior) managerial level in the organization, and thirdly, the participant should 

be aware of the CCT. The reason for this criteria is that the data gathered during the 

quantitative phase revealed that more than 90% of the respondents belonged to one or 

other form of petrochemical business, so the quantitative analysis considered only 

petrochemical industry responses, therefore, it is imperative that qualitative study should 

also collect data from the same industry. The managerial level criteria and CCT awareness 

criteria would make sure that the participant is a qualified person who is aware of the 

technology therefore, this person is able to respond to the interview questions. For this 

study a frame of sixty three (63) participants was developed and they were contacted 

through emails to give their consent for the interview. After the consent handouts and 

other related information was emailed for their perusal. Fifty one (51) agreed to take part 

in the research. Two participants were deleted from the list as they later responded that 

they are not aware of CCT, while one participant had left the job when he was contacted. 

Forty eight (48) interviews were finally conducted.  
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The Interviews 

Semi-structured interviewing is perhaps the best method when researcher won't get more 

than one chance to interview and when researcher will be sending several interviewers 

out into the field to collect data (Bernard, 1988). In this study, the semi-structured 

interviews were conducted by visiting interviewees to the field for data collection with a 

prescribed protocol (Appendix 5.1) to follow.  

 

The average duration of each interview was about one hour. The discussion was audio 

recorded and the participants were pre-informed about recording and were assured that 

recorded data would only be used for academic purposes and with complete 

confidentiality. The audio files helped in analysing the data, as they provided 

comprehensive record of the discussion. The audio files were transcribed and saved as 

word documents. At the same time since interviews were semi-structured there were 

some questions which needed to be filled. The recording and notes were later analysed by 

the researcher. Semi-structured interview strategy helped in saving time as some part of 

the questions required tick marks, while for the other open ended questions the interviews 

were recorded. The participants were given a briefing before the start of the interview and 

a complete protocol was read aloud.   

 

The interview started with the introduction of interviewer who explained the research 

topic and the interview protocol to the interviewee. The interviewer then gave a copy of 

the questionnaire and some handouts on Hofstede’s cultural dimensions to the interviewee 

which were earlier emailed to them as well. The idea was to refresh their memory with the 

material sent earlier. 

 

As part of the semi-structure interview, initially some warmup descriptive questions were 

asked which helped in understanding the moderating effect of some of the variables 

assessed during quantitative phase. Following graphs explain the answers to those 

questions for which responses were collected on the interview questionnaire; nationality, 

experience, awareness of CCT, use of cloud services, and relation between intention and 

actual use of technology like CCT: 

 

Nationality 

The sampling frame criteria did not include any specific nationality, therefore when the 

records were compiled it was found that the interview participants belonged to a variety of 

nationalities categorised as Arabs and Non-Arabs. Fig. 5.1 below gives count and 

percentage of different nationalities participated in the interviews.  
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Figure 5-1: Nationality 

 
Experience 

Fig. 5.2 provides the average, least and most experienced participant with respect to using 

technology. It can be seen from the figure that participants composed of a mix of different 

experiences. This would help in gathering perceptions of all types of technology users from 

new to technology to experienced ones.  Additionally, the experience figure shows that 

average job experience of the participants is 8.85 years which explains that the 

respondents have had good understanding of the Saudi culture and business environment. 

 
Figure 5-2: Experience 

 
 

Awareness of CCT 

It is evident from Fig. 5.3 below that majority of the interview participants responded that 

they are aware of CCT. It was found that 46 participants (96%) out of total 48, were aware 

of the technology.  

 
Figure 5-3: Awareness of CCT 

 
 

6 (13%)

8 (17%)

11 (23%)

4 (9%)

13 (28%)

3 (6%)

2 (4%)

Pakistan

Indian

Jordan

Egypt

Saudi

Lebanon

Algerian

8.85

2

28

0

5

10

15

20

25

30

Average Exp Least Exp Most Exp

46 (96%)

2 (4%)

H…
L…



159 

 

The awareness question was furthered probed through a more direct question on the 

usage of CCT services. Respondents who are aware of the technology are more likely to 

answer the usage of CCT services question.  

 

Cloud Services Used 

Similar to a question that was asked during the quantitative phase, a question was asked 

during the interviews where respondents were asked to identify which cloud services 

were being used by their organizations. Fig. 5.4 presents the cloud services that are being 

used by Saudi petrochemical organizations according to the responses:  

 
Figure 5-4: Cloud Services Used by SPSC Organizations 

 
 

The above (fig. 5.4) provides evidence to two points. One – it can be seen in the above 

figure that various CCT services are being used in SPSC organizations, and second – this 

can be deduced from the above that respondents were aware of CCT otherwise they would 

not have been able to answer this question. 

 

Cloud services are classified into three main types of services, SaaS, PaaS, and IaaS. On a 

close review of the services used by organizations of SPSC, it was found that SaaS services 

are the most popular services among SPSC organizations. This can be seen in the following 

graph (fig. 5.5): 
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Figure 5-5: Popular Cloud Services Among SPSC Organizations 

 
 

Moderators 

At the end of the interview, the interviewees were asked to answer a brief set of questions 

by tick marking the answer choices. Four factors were presented to them to give their 

opinion as to whether those factors have any influence on the decision to adopt CCT. The 

following figure 5.6 shows that majority (77%) of the interviewees perceive that age does 

not influence the decision to adopt cloud technology, while (81%) perceive the same about 

experience. For the culture factor the interviewees were almost equally split between ‘yes’ 

and ‘no’. 52% perceive that culture does influence while 48% perceive that it does not. The 

gender factor gave the most interesting result. The interviewees were mostly split between 

‘no’ and ‘don’t know’. 52% perceive that ‘gender’ does not influence the decision to adopt 

cloud technology while 35% do not know if it does. Only 4% perceived that it does. 

 
Figure 5-6: Moderators 
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evident that majority thinks that experience does impact adoption of technology. The 
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is almost equally divided between ‘yes’ and ‘no’. This result did not give any clear picture of 

whether culture has any impact on CCT adoption. To understand the impact of culture on 

adoption of CCT in organizations of SPSC, a focus group discussion was arranged and its 

result is presented under section 5.3. 

 

After the descriptive questions, following is a presentation of the theme related questions. 

For thematic analysis of the interview responses Nvivo software was used to identify the 

main and sub-themes emerging out of each question in semi-structured interviews.  

 

5.2 Comments and Discussion on Interviews  
An interview protocol was designed to gather information about (a) the awareness of CCT, 

and (b) the perceptions of the managers of SPSC organizations regarding the impact of 

conceptual framework variables on CCT adoption. The researcher read and coded the 

responses multiple times, in an interpretative process used to develop understanding from 

their experiences and to discover patterns that could help make meaning of this process.  

 

Awareness of Technology 

The participants of the qualitative study (semi-structured interviews) were aware of the 

cloud computing technology. 96% responded to the question of awareness as ‘yes’. To 

further probe the awareness, a question was asked to the participants about identifying the 

cloud services that are being used in their organizations. To this question all participants 

checked one or more cloud based services that are being used by their organizations. It is 

believed that since the participants were aware of cloud services that is why they were in a 

position to respond to this question. Although, some of the services were very basic 

services like communications (email etc.) while others were pure SC activities like 

(procurement management, inventory management etc.). The level of these services, as to 

what extent these services are being used and why some services are used more and 

others less, is beyond the scope and objectives of this research. What is important for this 

study is that the participants are aware of CCT, therefore their responses would improve 

the validity of the results. 

 

Perceptions of SPSC Managers 

The proposed model is composed of three contexts; technology, supply chain, and 

environment. These three contexts form ten independent variables. The semi-structured 

interview instrument (appendix D) was developed keeping in view the variables of the 

model developed for this study. Following discussion is based on the perceptions of 48 

managers of SPSC organizations gathered during the interviews regarding the impact of 

the identified variables on CCT adoption: 
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Most of the participants were of the view that using technology helps in performing their 

daily and routine operations in a better and faster way. Regarding the relative advantages 

of cloud computing technology the participants were unanimous that it will be highly 

beneficial if organizations of SPSC adopt it. One interviewee responded to question if cloud 

computing technology is beneficial, as, “Yes definitely, it will make a [major] change in the 

Saudi market [as organizations] will have access to the latest information or [e.g.] supply 

information will be fully transferred as such no uncertain[ty] can be [seen] in the 

[operations] of the business so this will be fully beneficial to the supply chain 

management.” CCT is also linked to improving productivity and enhancing quality of work. 

Another interviewee said that, “I think the supply chain [of Saudi petrochemical industry] 

[will] benefit [from CCT], as it will help to increase productivity and enhance the quality of 

the work, it will also reduce the operation cost, reduce the man power [cost] and [other 

costs].”  

 

It was found through the interviews that participants of the organizations of SPSC do not 

perceive transition to CCT a complex venture. There were mixed opinions about CCT as 

many participants compared it with the Internet. Some thought as using the Internet is a 

simple matter; using CCT would also be similar, while others thought that it needs to 

mature before it could be accepted and adopted. Some thought that the infrastructure 

should be strong to use CCT. Interviewee-11 said that, “it is not a complex technology but 

the infrastructure has to mature more. If the infrastructure is matured then things would 

be better. Also the application end also needs to develop to support it. You need to have 

proper back bone, proper level of services and proper service agreements to mutually 

honour so that you don’t have issues with the connectivity.” Some participants think that 

like any other technology initially there are issues with using it but then with the passage 

of time, things are sorted out and it becomes easy to use. Interviewee-12 said that, “any 

new technology when it is introduced into the market, it will be difficult in the beginning of 

the learning curve, however it all depends upon the type of the interfaces the CCT can 

provide its customers as it can improve the speed of delivery. Also if the company and 

employees are willing to adopt and learn the new system this will be highly beneficial to 

the business. However in the course of time working [with] the CCT will be much easier as 

data exchange across the companies can be much easier that would support the business 

to grow.” Interviewee-39 also stated that, “I don’t [think so], it may be difficult at the 

beginning as any other project but if there is a good planning for this project it would be 

very easy and I think now any change in SAP [software] and warehouse management 

system in any company at the beginning it will be very difficult but it will be very easy 

[later on] or it will be a normal operation.” 
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With regards to compatibility of CCT within the organizations of SPSC, it was highlighted 

that the compatibility comes when the service providers will be matured and 

infrastructure is stable. They are already accustomed to using different technologies in 

their environmental setup like the Internet, Web, ERP, etc. For a supply chain, the partner 

organizations should also be familiar with technologies to make CCT compatible within 

their organizational supply chain. Interviewee-13 shared experience from his organization 

pertaining to compatibility that, “yes, to a certain extent [it is compatible]. It is viable, as 

you know most of the services we use on daily basis such as emails, face book are all cloud. 

The western market leaders are already on cloud and we are trying to catch up with them. 

Once the service providers are matured with stable infrastructure we are planning to 

adopt cloud computing technology. Also we have to adhere to the rules of the country as 

there is restriction in transferring data to certain places across the country now. Once the 

service providers like SAHARA, CE etc. build their data centre then we will be able to adopt 

cloud computing technology soon.” 

 

In contrast some responded that there is compatibility as some of them are using cloud 

services within their organizations. Interviewee-14 stated that, “yes, [it is compatible] we 

are already using the [cloud based] system for our emails and mobile application and we 

have also [stored] the data with [on the] clouds and we have our cloud systems in the 

region. We are using [it] like UK and US is experimenting [with] the new systems [cloud]. 

However, we have not fully converted our systems in the cloud because [of] the costs 

involved in changing the infrastructure as long as the service charge applicable to the CCT 

providers.” Some responded with the view that compatibility requires awareness of the 

technology. With more awareness people would know the advantages and disadvantages 

of the technology and whether it is viable in their respective organizational setups.  

 
To the question of security, a big majority of the respondents were of the view that there is 

a security issue. Organizations are worried about their data on the cloud, about the backup 

of data, backup of power systems, and recovery of data in case of any mishap. Interviewee-

13 said that, “yes there is [are] security issues, as an example for a certain commercial 

matter involving bidding for [the] project sector, we did not use cloud [because of] security 

issues; in such situations we use our own protected server to protect our data due to 

commercial reasons, to avoid hacking from our competitors.” Interviewee-48 said that, “I 

might actually mention some point regarding this security using the cloud computing. It 

might have some kind of privacy issues since all the data are actually stored on the internet 

so I might think it could have some security issues especially in our kind of platform where 

there are all sensitive data for the client might actually cause a huge issue.” Organizations 

lack confidence in security when it comes to adopting CCT. 
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With regards to facilitating conditions, participants were of the view that enabling 

environment is a pre-requisite to adopting a new technology. Support from the service 

provider, clear policies from regulatory authorities, and availability of technical training 

from either within the organization or from the service provider can be considered as the 

facilitating conditions needed to adopt CCT. The participants were of the view that 

facilitating conditions would help decision makers to decide on whether or not to adopt 

CCT. Interviewee-18 said that, “yes I agree with you, we have to create an enabling 

atmosphere [environment] in the industry as many of the industries are below the learning 

curve. Unless we inculcate a sense or requirement and the advantage of the system, people 

will not log in [accept], once people are aware of the technology and the benefit that can be 

derived out of this, companies would smoothly switch over the adoption of the new 

technology.” Interviewee-26 also stated that, “yes probably it could help a lot that if there 

are facilitating conditions provided and arranged then I think more companies will decide 

to use this technology.” Some respondents were of the view that facilitating conditions add 

to the trustworthiness in the adoption process. One interviewee stated that, “I think that 

regulators actually need to add some kind of trustworthiness in using the CC System. 

[Cloud service] providers in Saudi Arabia are not realizing this point. They should actually 

give confidence to clients [that] using the cloud system [is beneficial]. I think regulators 

need to analyse all the uses [pros and cons] and all the benefits of using the CCT, so they 

can promote them.” 

 

The uncertainty prevailing in the environment is another factor that may affect the 

intention to adopt innovation. Environmental uncertainty for supply chains is 

characterized by changes in customer demand, irregularity of supplier quantities and 

quality, unstable price variations, random competitor actions, or changes in production 

processes.  When it comes to technology adoption, rapid changes in technology (upgrades, 

new versions, etc), industry competition, business laws and regulations, all add to 

environmental uncertainty. Since there are not many local providers, the organizations 

would have to rely on international providers. In general, there were mixed views of 

respondents about the environmental conditions’ effect on adoption of CCT. One 

interviewee responded as, “the environmental conditions will impact as Saudi does not 

have their own technology here as this has to be availed from other countries. Also the 

companies like Google, Microsoft etc., and other companies may monopolize the market 

since they have the technology. There is a possibility that technology owners can cheat the 

companies working in Saudi Arabia, as we do not have adequate regulatory framework to 

protect the companies working in Saudi Arabia.” Another interviewee with similar views 

said, “yes it will affect the [adoption of CCT in] supply chains because we look at trading 

laws and regulations in Saudi Arabia [context]. We must improve [laws and regulations] 
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and make some changes to make it applicable with cloud computing system and with all 

new technologies.” In contrast, some participants had opposite views regarding 

environmental uncertainty. One interviewee said that, “I don’t think there will be an effect 

from environmental conditions. It may be uncertainty at the beginning but, from 

technology point of view, it’s very obvious and it’s very clear and it’s very solid technology 

and there maybe terms and conditions to justify any issues from the beginning.” 

 

With regards to support from the management to adopt new technology, participants were 

almost unanimous to the view that top management’s support is important. Top 

management support refers to willingness and support from the top management in 

adoption of CCT. It is the top management that first provides strategic guideline and then 

all sort of support. It is vital that top management considers adoption of new technology a 

strategic matter, considers CCT services important to their SC operations, supports the use 

of innovation, shows interest in new technologies, and recognizes the potential of new 

technology for the success of their organization. Interviewees were informed that during 

the quantitative study, top management support was not found significant predictor and 

they were asked to provide their views on this situation.  

 

Generally, the interviewees were of the view that top management support is critical for 

successful adoption of technology but in the case that it is not significant, different views 

emerged as the probable reasons for it being not significant. The views of different 

interviewees can be summarised in three main points. The first is that in the Arab world, 

many of the businesses are family owned (Martin & Terc, 2016). Saudi Arabia is no 

different, mostly businesses are family owned and it is common for family members to 

possess considerable power in the management of the organization (Al-Ghamdi & Rhodes, 

2015). Therefore, the top management would only take decision based on their personal 

will. The middle management which is mostly composed of expatriate employees is more 

worried about their job security, they would not impose their ideas. Secondly, there is a 

culture of nepotism in the Arab world (Cunningham & Sarayrah, 1993), people could be 

appointed at top management on the basis of relationships and not on the basis of criteria. 

Those placed on the top could be composed of people who may be incompetent, not 

qualified, less educated, without management qualifications, and hence no vision. Top 

management has to play an effective role in the form of commitment and continuous 

support for developing conducive environment for cloud computing adoption; this 

requires top down approach and top management should realize the role of technology in 

improving overall firm performance (Gangwar, Date, & Ramaswamy, 2015). Finally, the 

Saudi government has been striving on providing jobs to locals and for that the 

‘Saudization’ process has been going on for the last more than ten years. Many 
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organizations are required and are bound to hire Saudi nationals to positions which they 

may not be qualified for. Therefore, it is likely that organizations only hire them to fill the 

required Saudi position and not to be directly involved in the business affairs. It may be 

due to this reason that the top management might not be motivated in investing in new 

technological ventures.  

 

As part of SPSC, it is important that trading partners are moving along. As adoption of 

technology only bears its fruits when it is adopted and accepted by majority of the 

participants, within supply chains the adoption of technology would show its full potential 

if it is adopted by the SC partners. Therefore, when adopting a technology as part of the SC 

it is important to find out if the trading partners are also ready to adopt the new 

technology. Similarly, the relationship among the trading partners also plays a role, how 

strong is the relationship between two partners, is the relationship a long lasting one, and 

is sharing of information at satisfactory level?  

 

The participants were of mixed opinions on the effect of trading partner’s readiness on 

adoption of CCT. Many answers related to the fact that most of the organizations are 

equipped with skilled IT staff and the other resources to manage and maintain CCT and on 

the other hand there were many responses which depicted that CCT does not require any 

additional hardware and software and everything is managed online so the question of 

readiness becomes less important. Interviewee-48 said that in this information age it is 

important that all SC partners have the necessary infrastructure to explore the adoption of 

CCT. He said that, “definitely, the partners’ readiness can affect the adoption of CCT given 

that, if your organization has the necessary resources, you are more likely to adopt the 

technology.” Another interviewee said that “the problem is with the other organizations. 

Even if we are ready we are not sure if our partners are ready to adopt.” One interviewee 

said, “if the technology is really worth it, then everyone will adopt it. It’s not the matter of 

readiness, it’s the matter of how good the technology is? So if CCT is good, it provides the 

benefits to the supply chains then it will be adopted. Its only matter of time.” 

 

With regards to trading partner’s power, partners with more power are in a better position 

to enforce their technology policies to other partners in the chain, hence would have any 

effect on the adoption of CCT. The interviewees had mixed opinions but majority were in 

favour that it does affect the decision. Some of the respondents gave the examples of their 

partner power. One interviewee stated that, “yes, I have a classic example of Aramco [the 

largest oil producing company] who dictate their design and impose it on their partners, 

which you need to follow to do business with Aramco, so basically this is the trading 

partner’s power and the requirement is imposed in the web address, and if you will not fall 
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in line with them it will affect the business company doing with Aramco. So the trading 

power will have a lot to do with adoption of this technology.” Another interviewee stated 

that, “I think yes the partner power affects the adoption of technology because it’s a 

relationship at the end of the day. We walk together we don’t walk in segments. Of course 

the partner will strongly affect the adoption of technology and there are many other 

examples of projects that were shut down because of the partner.” Some mentioned that 

it’s the dependence on the trading partner that forces the other to be influenced rather 

than the power. One interviewee stated that, “trading partner power is when you rely on 

the trading partner, it can actually affect [your decision to] use the CCT, especially if they 

actually had used the system somewhere else it might affect the business in Saudi Arabia 

given their legacy system or legacy businesses that they were actually performing, now 

because of their partners they have to adopt the new system [because of their dependence 

on the partners].” 

 

In context of trading partner relationship the participants again had some mixed opinions 

while majority believed that partner relationship may not have high impact on CCT 

adoption decision. One interviewee said, “No, it doesn’t affect, whatever relationship you 

have with your partners they will do what they want to and you do what you want to.” 

Another interviewee also stated that, “it all depends on the type of business you are doing 

and we understand is the best way to transfer the information between the companies.” In 

contrast, one interviewee stated that, “the partner relationship affects the adoption of the 

technology but it will be different from one partner to another depending on the readiness 

and capability of the partner itself”. Another interviewee said, “of course it will. The more 

the relationship between the trading partners the more powerful it is, the stronger 

relationship the more it is that it will [affect] the use of cloud technology.” Interviewee-48 

also stated that, “I do think that partners’ relation can affect the adopting of new 

technology, for CCT whereas it can actually enhance the businesses way of operating and 

performing, the way they exchange and store their information.” 

 

The main themes and sub-themes that emerged from the responses of 48 interviewees are 

as follows:  

 
Table 5-1: Generated Themes and Main Themes - Interviews 

Interview Questions Themes Generated Main Theme 

Q1. Do you think using cloud 
computing technology is beneficial 
to organizations of Saudi 
petrochemical supply chains? 

Beneficial; easy; convenient; useful; free; saves 
time; economic conditions; way to go; benefit; 
reduce operation cost; man power; enhance; 

quality; help; simpler; cost reduction 

Relative 
Advantage 
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Q2. Do you think using cloud 
computing technology is a complex 
issue for organizations of Saudi 
petrochemical supply chains? 

Difficult; issues; problems; training; complex; 
trust; IT capability; difficult to use; not ready; 

good planning; data exchange; new 
technology; mutually honour; level of service 

Complexity 

Q3. Do you think cloud computing 
technology is compatible within 
organizations of Saudi 
petrochemical supply chains? 

Compatible; adaptable; sharing; enjoy using; 
knowledge deficit; effectively applied; 

awareness; experimenting; already using; 
viable; matured; stable infrastructure; 

Compatibility 

Q4. Do you think using cloud 
computing technology is a security 
risk in organizations of Saudi 
petrochemical supply chains? 

Sensitive data; issues; stored; privacy; 
safeguard; necessary; leaked; risk; protected 

server; hacking; cheat 
Security 

Q5. Do you think facilitating 
conditions would help to decide 
using/adopting cloud computing 
technology in organizations of 
Saudi petrochemical supply chains? 

confidence; regulators; facilities; requirement; 
enabling atmosphere; 

Facilitating 
Conditions 

Q6. Do you think environmental 
conditions affect use/adoption of 
cloud computing technology in 
organizations of Saudi 
petrochemical supply chains? 

Help; efficient; rely; confidence; local 
providers; uncertainty; applicable; laws and 
regulations; regulatory framework; protect; 

impact 

Environmental 
Conditions 

Q7. Do you think top management 
support is a factor affecting 
adoption of cloud computing 
technology in organizations of 
Saudi petrochemical supply chains? 

Very important; essential; support; interested; 
smoothening; right planning; critically 

important; empowered; approval; main stake 
holders; successful 

Top 
Management 

Support 

Q8: Do you think trading partner 
readiness affects adoption of cloud 
computing technology in 
organizations of Saudi 
petrochemical supply chains? 

more trust; time; readiness; agreement; 
communicate; deliver; influence; improve; 

lack; important barrier; not well versed; 
wrong image; right partner;  

Trading 
Partner 

Readiness 

Q9. Do you think trading partner 
power affects adoption of cloud 
computing technology in 
organizations of Saudi 
petrochemical supply chains? 

Rely; affect; strongly affect; fall in line; trading 
power; impose; dictate; depend 

Trading 
Partner Power 

Q10. Do you think trading partner 
relationship affects adoption of 
cloud computing technology in 
organizations of Saudi 
petrochemical supply chains? 

Stronger relationship; powerful; readiness; 
capability; one partner to the other; 

controlled; enables; improves; limited access; 
type of business 

Trading 
Partner 

Relationship 

 
Arab non-Arab Divide 

With regards to the Arab and non-Arab cultural differences among the managers of SPSC 

organizations, the responses were very much mixed. Some thought that culture does not 

play any role in adoption decision while others viewed that it depends on from which part 

of the world the manager belongs to; that will decide whether his/her cultural background 

affects CCT adoption. One interviewee said that, “yes, people don’t have too much 

knowledge about this technology if you belong to a culture where anything and everything 

is accepted like the west then you’ll adopt then culture will have effect.” Another was 
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against this idea and said, “No, if I am looking to improve the work, I will look for which 

[what is] better to improve the work (safety, availability). Depends on the experience if I 

am open minded I’ll do anything I want I’ll use cloud or anything.” Another interviewee 

said that, “there is no difference between the managers and the person, but what matters is 

the readiness of the person to access the new technology and work on the new technology, 

as an example one of our employee express his concern for providing financial data as he 

presumed risk on data security, so it all depends on your awareness of the technology the 

level of the security provided to implement the new technology in place of the existing.” 

One interviewee stated that, “Saudi Arabia as a multicultural country [society] having 

employees from many countries, and some of the employees will resist initially but if the 

top management decides it this can overcome to great extent, also some of the employees 

would like to stick on the old technology as they are familiar with and may resist the 

changing to CCT irrespective if they are Arab or non-Arab. Also it depends on the area 

which are the employees are working such as HR, finance etc., where there are level of 

exposures differ to this technology.” 

 

Some respondents were of the view that may be culture has no impact because it’s the 

organizational goal and if the goal is to have the latest technology then it would be there. 

One interviewee said, “No, definitely not because in any company there will be a main goal 

and if the goal is to use new technology then everyone will use it.” On the other hand some 

had the view that if the technology itself is so enticing then it will be adopted. One 

interviewee said, “No, it doesn't have cultural effects. It depends on the technology if it is 

useful then people will use it. Technology makes its own way.” Another interviewee also 

stated that, “I do believe that the Arab nations follow the technology, we were not like 

follow the technology at first. In the non-Arab culture, where they are actually exposed to 

this kind of technology. I do believe that culture has changed a lot, Arab attitude has 

changed a lot and they are more willing and using this kind of technology after they have 

seen the benefits that it can actually provide and how it can help their business in much 

better and efficient way.” 

 

The main themes/sub-themes emerged from the responses are as follows:  

 
Table 5-2: Generated Themes and Main Themes – Interviews – Culture 

Questions Generated Themes Main Theme 

Q11. Since this study is conducted in Saudi 
Arabia and there are Arab and Non-Arab 
managers in organizations; do you think 
this Arab and Non-Arab culture has any 
effect on adoption of cloud technology?  

Arab attitude; experience; fast 
learners; tangible; will to change; 

experience; initial resistance; 
functional area; no knowledge; open 

minded 

Arab vs Non-Arab 
Managers 
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Q12: Which cultural factors affect adoption 
of cloud computing technology in 
organizations of Saudi petrochemical 
supply chains?  

Confidentiality; trust; fear; 
acceptance; old fashioned; easy to 
accept; freedom to use; accepting 

change; old management style; open 
mind; willingness 

Cultural Factors 

 

Family owned businesses; 
Technology makes its own way 
(attractive technology); Trading 

Partner Reliability; Wasta Culture 

Emerged Factors 

 

The above cultural sub-themes were generated out of the responses on cultural question. 

During the interviews when the question of culture was asked then many participants used 

the certain qualities found in Saudi culture like they mentioned that there is high 

confidentiality in the state of affairs and the bosses do not like to share too much with their 

subordinates. Also, some participants mentioned that the Saudi management style is based 

on their traditions and they are very much resistant to change. Saudi bosses want their 

sub-ordinates to be yes-boss kind of employees and obey their decisions. Decisions come 

from the top to follow, there is no consultation. Looking at these characteristics and 

themes, the first main theme is categorized as ‘power distance’. Power distance is the 

extent to which a particular national culture consents and recognizes the uneven 

distribution of power in organizations. An example of unequal power in an organization is 

the boss subordinate relationship where the boss has all the power and subordinates have 

none. 

 

The participants also mentioned that in the Saudi culture there is a lot of ‘wasta’ (nepotism). 

Relationships are very much respected and relation building is more important than the work. 

Hiring and promotions are many a times based on connections. Considering these 

characteristics, the second main theme is called the collectivism. Individualism, on the other 

hand, pertains to societies in which the ties between individuals are loose: everyone is 

expected to look after himself or herself and his or her immediate family; conversely, 

collectivism means “people from birth onwards are integrated into strong, cohesive in-groups, 

which throughout people’s lifetime continue to protect them in exchange for unquestioning 

loyalty” (Hofstede, 1984). So there are signs of low individualism and high collectivism in this 

society. 

 

The participants also discussed that there is great resistance to change in the Saudi society and 

people are afraid of change. Also it was said that people in Saudi society are less tolerant and 

like lifelong employment. There is high job security for them. Considering these characteristics 

the third main theme is called the uncertainty avoidance. Hofstede, (2016), defines uncertainty 

avoidance as “The extent to which the members of a culture feel threatened by ambiguous or 

unknown situations and have created beliefs and institutions that try to avoid these.” 
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To understand these themes open coding was found necessary to color code them as per 

Hofstede’s cultural dimensions. The following color coding scheme (fig. 5.7) is adopted to 

identify the main themes and the sub-themes generated out of the culture related questions: 

 
Figure 5-7: Sub-Themes 

Power Distance (PD)  

Uncertainty Avoidance (UA)  

Individualism (IND)  

 

Based on the color coding scheme the sub-themes which emerged from the cultural question 

responses, the following table shows the sub-themes with their respective color codes: 

 
Table 5-3: Colour Coded Themes – Culture Question 

Theme Sub-themes 

Cultural 
Factors 

confidentiality; trust; fear;  
acceptance; old fashioned; easy 
to accept; freedom to use; 
accepting change; old 
management style;  open mind; 
willingness  

 

 

Findings of the Interviews 

Finally, based on the color coded sub-themes generated from the interviews, the following 

table gives the final cultural themes generated out of the overall cultural question 

discussion, showing that as per the discussions and responses from the managers of SPSC 

organizations, the Saudi society has the following cultural characteristics: 

 

Table 5-4: Final Themes and Sub-Themes – Culture Question 

Final Themes and Sub-Themes 

Power Distance 

 Confidentiality 
 Trust  
 Old fashioned 
 Old management style 

Uncertainty Avoidance  Fear 

Individualism  

 Acceptance  
 Freedom to use 
 Accepting change 
 Open mind 
 Willingness 
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5.3 Focus Group Discussion 

The cultural dimensions were highlighted during the quantitative phase as well as during 

the interviews, but it was not clear whether culture impacts CCT adoption in organizations 

of SPSC. Therefore, it was imperative to further study the cultural variables. Focus group 

panel discussion is a qualitative research methodology of interviewing groups of 

individuals recruited by researchers to share their experiences regarding a predetermined 

topic of research. It allows the researcher to obtain first-hand knowledge and may also 

disclose issues which might have been ignored (Gibbs, 1997). A focus group panel 

discussion was conducted to identify the impact of culture on adoption of CCT in the 

context of KSA. For this purpose a panel of nine experts belonging to academics (2), 

researchers (2), and petrochemical industry (5) was assembled to share their expert 

opinions on the issue. The recruitment of the panel members was mostly based on referral 

system. The first person was selected based on his research interests and from there 

onwards referral system was adopted. The moderator sought help of his colleague who is 

also involved in similar type of research study to assist him in conducting the discussion 

and used him as assistant moderator. The participants profile is available in appendix 5.2. 

 

Although focus group discussion was not initially planned but after looking at the results of 

quantitative survey and qualitative interviews, it was evident that cultural factors are not 

clearly understood and no conclusion could be made about whether culture plays a role in 

CCT adoption within organizations of SPSC. It was deemed necessary that this issue is 

probed more rigorously, hence focus group discussion was conducted to assess the impact 

of culture on CCT adoption decision.  

 

The discussion continued for about two hours with a prayer break of about 20 minutes in 

between. The discussion was audio recorded. The audio files helped in analysing the data, 

as they provided comprehensive record of the discussion. Although participants were 

forewarned that the discussion will be audio recorded and were assured that recorded 

data would only be used for academic purposes and with confidentially, but it was 

requested to be stopped at a certain point during the discussion as sensitivity of the 

questions increased; some respondents asked that since everything is being recording, it is 

not possible to respond openly. Therefore, the recording was stopped and instead notes 

were taken by the moderator and the assistant moderator. The recording and notes were 

later analysed by the researcher. 

 

Handouts were provided to the panel members along with the semi-structured questions 

for their perusal. This strategy helped in saving time. The panel was given a briefing before 

the start of the discussion and a complete protocol was read aloud. Plane papers and 
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pencils were also provided in case the panel wanted to make any notes. During the 

discussion it was found that some participants did write their comments alongside the 

questions. Therefore, this analysis also considered the written comments of the 

participants.  

 
The discussion started with the introduction of moderator, assistant moderator and the 

participants to familiarize with each other. The moderator distributed the printed 

interview questions and handouts on Hofstede’s cultural dimensions. The first question 

was a warmup question followed by cultural dimension questions. 

 
5.3.1 Comments and Discussion on Focus Group Discussion  

Semi-structured interviews, like focus group discussion, use open-ended questions to 

generate an informal communication and allow new questions to arise to enrich the 

dialogue (DiCicco-Bloom & Crabtree, 2006). The focus group interview questions helped 

answering the research question related to perceptions of the managers of SPSC 

organizations regarding the impact of culture on CCT adoption decision. 

 

Generally, there were mixed responses to the statement whether culture or cultural factors 

play any role in adoption of technology. Some participants were of the view that every 

country has its own cultural values and dimensions that its people respect and follow and 

due to those values sometimes accepting a new thing is not easy and there is some 

resistance. On the other hand some participants were of the view that although every 

country has its own culture and cultural values but it does not mean that those values 

would hinder acceptance of innovation as innovation is something appreciated globally 

and it is for good.  

 
Majority of the respondents were of the view that there is power distance in the Saudi 

society. Some said that there is clear indication that the managers do not involve their 

subordinates in any sort of decision making. Managers take the decisions while 

subordinates have no idea what is going on in the organization. Sometimes, even managers 

themselves are not aware what is going on, as decisions are coming from the top. One 

respondent said that “managers normally take the decision on most of the matters in the 

organizations; the others [subordinates] have no idea what is going on.” One respondent 

said that “managers themselves are not aware of what is going on their top levels, so it is a 

kind of [a] trickledown effect.” The majority of the respondents were in agreement with 

the view that there is very low or no consultation with subordinates in the decision 

making. For instance, one respondent stated that “Most of the time they [managers] don’t 

make consultations” and “A lot of the times we [as subordinates] just get orders.” The 

participants also commented that in this culture one cannot disagree with his/her boss. 
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The subordinates are not in a position to disagree with their bosses. This indicates a yes-

boss culture. For instance, one respondent stated that “this is dictatorship brother, I [as 

manager] made a decision, that’s it, [and] it’s done!” Similarly one respondent said that “In 

this [Saudi] culture there is no such thing as disagreeing with your boss because that’s just 

not how it works. I can [not] go to my superior and disagree with him too!” In response to 

another question, almost everyone in the group stated that there is no such thing as ‘open 

door policy’, and one cannot approach the boss directly. Not only that, it is sometimes not 

possible to meet the boss even with prior appointment. On the other hand, the boss can call 

the subordinate any time. One respondent said that “I think it depends from person to 

person and the nature of the situation, e.g. in my case if there is an emergency I can always 

approach my boss.” The participants also categorized their bosses based on different 

leadership styles.  

 

With regards to uncertainty, almost all respondents (8 out of 9) agreed that there is 

uncertainty in acceptance of new technologies in this society. Participants commented that 

they do feel nervous and tense while using new technology, or new version of the current 

one. Some said that there is always a fear of not having technology running 24 hours, while 

some said that this is not an issue because there is always an option of backup and UPS 

(uninterrupted power supply). As discussed above almost everyone believes in keeping 

backups, indicating that they do not trust on the seamless availability of technology. 

Majority agreed that if there is interruption, then the work will surely suffer, however, they 

have not faced a lot of interruptions.  

 

In the context of individualism, there were mixed opinions and most of the respondents 

were of the view that individualism does not really exist in this society. According to the 

data from the printed question sheet provided to the respondents, it was found that 5 out 

of 9 thought that there is no individualism in this society. Two of the respondents gave 

different opinion and said that this society is changing mainly because of the internet 

technology and social media. Therefore, it can be said that youth of this age in this society 

has adopted some level of individualistic style. The change is coming up. The participants 

also commented that technology disturbs the personal life as people now work from home 

as well. Some also said that training facilities are limited and the ones available are mostly 

for Saudi nationals.  

 

With regards to femininity (6 out of 9) of the respondents were of the view that Saudi is a 

masculine society. The respondents were of the view that there is rare recognition of their 

work and most of the time it is not recognized. The level of cooperation is also quite low 

overall. Almost all the members of the focus group were unanimous in saying that the jobs 
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are not secure in this society; they are always worried about their next contract since all 

jobs are contract based. Respondent-3 said that “we are always worried about the renewal 

of our contracts.” Respondent-5 also said that “annual evaluation is a big tension [stress] 

period.” 

 

The following table summarizes the themes and sub themes that emerged from focus 

group discussion: 

 
Table 5-5: Main Themes and Sub-Themes – Focus Group 

Main Theme Sub Theme Comments 

Cultural factors 

Privacy 

Negative impact of culture: 
A private culture is the one where everything is a 
private matter and cannot be shared. 
Culture supports privacy and  non-sharing of 
information which may be the reasons of less 
adoption of technology 

Open vs rigid culture 

Open culture: 
In open culture, society trusts its people and 
information is widely accessible and it is more likely 
to accept new technology 
Rigid culture:  
The rigid culture is not flexible to change or accepting 
new technology. At the same time the rigid culture 
protects the new generation from the impact of 
another culture penetrating through new technology 
such as social media and YouTube. 

Power Distance 

Decision making: Top 
down approach 

 Decisions imposed by the top management 
 Subordinates cannot make decisions  
 Technology use is Mandatory 
 We just get the orders 

Subordinates’ rights: 
Boss - subordinate 
relationship 

 Subordinates have no right to disagree with any 
decision 

 Boss is always right, especially in Arab culture 

Accessibility of boss  
 Red tape policy 
 No open door policy 

Leadership styles 

 Exploitative-Authoritative 
 Paternalistic-Authoritative 
 Consultative 
 Participative 

Uncertainty 
Avoidance 

Nervousness using 
new technology 

 New versions, releases 
 Loss of data 
 Keep backup 

Technology 
availability 

 Connectivity issues 

Technology 
interruption 

 System down 
 System restore time 

Collectivism  

Technology and 
personal life 

 Initially takes time to learn, but in the long run it 
saves time 

 Saved time can be used for family  
 Technology disturbs the personal life as people 

now work from home 

Technology learning 
opportunities 

 Limited training facilities available 
 Mostly available for Saudi nationals 
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Masculinity/Femi
ninity 

Work recognition 
 Work is rarely appreciated 
 No bonus on good work 

Cooperation 
 Low or no cooperation 
 No cooperation among departments and high 

cooperation among nationality groups 

Job security 

 No job security 
 Jobs are contract based 
 Worried about contract renewal every two years 
 Worried about annual reviews 

Emerged factors 

Technology readiness 
Economic conditions 
Family businesses 
Inspiring technology 

 

5.4 Other Themes/Factors: 
The semi-structured interviews and the focus group discussion also highlighted some 

factors which were not covered in this study but they could be a subject of further studies. 

The following emerged as other themes: 

 

1. Family businesses: It was pointed out that in the Arab countries there is a tendency of 

establishing family businesses and most top positions are held by the family members 

who may or may not be qualified. Because they own the business they can make any 

decisions and everyone has to follow them. 

2. Economic conditions: A culture with a strong economy may lead to acceptance and 

adoption of technology. There were perceptions that since Saudi is economically a 

strong country, therefore, adopting a new technology would not be an issue. 

3. Inspiring Technology: Two of the respondents gave different opinions and said that this 

society is changing mainly because of the internet technology and social media. One 

respondent stated that “the internet is available in our homes and everyone has access 

to what is going on in the world; social media is very popular in the Arab world; most 

of the Arab population is comprised of youth.” Another respondent stated that “It is 

true that we [Arabs] are changing and adopting western styles, we eat burgers, drink 

Pepsi, and wear jeans; this was not there before.” Therefore, it can be said that youth of 

this age in this society has adopted some level of individualistic style. The change is 

coming up. Based on the above analysis, it can be said that it is the technology that 

penetrates the daily lives and shapes the culture. Normally it is the culture that 

influences the technology adoption, but according to the focus group discussion, 

analysis, a new theme emerged, referred to as the ‘inspiring technology’ that the new 

technology can also inspire the culture. 

4. Culture of no Communication: In general, this culture lacks in communication among 

colleagues of the department. There are limited social interactions among different 

communities. One respondent said that “When there is a communication problem or 
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gap in a society then how [do you expect] people [to] know about the new technologies 

and when they do not know [about new technologies]; then, how will they adopt. 

5. Technology readiness: Certain cultures lack the basic requirements to adopt a 

technology such as education and people skills, IT infrastructure, and financial status. 

Third world countries lack in all these matters. Therefore they are less likely to adopt 

technologies. There were perceptions that, like organizations, countries also need to be 

ready to adopt new technologies and that the required infrastructure should be made 

available in those countries in order to adopt and accept new technologies. 

 

With regards to culture as a moderator, the participants were asked to fill the 

questionnaire as yes, no, or ‘I don’t know’ whether culture is a moderator to adoption of 

CCT in organizations of SPSC. Based on filled responses from the handouts, following were 

the results: 

 
Figure 5-8: Impact of Cultural Dimensions as Moderators 

 
 

It is evident from the figure 5.8 that participants and managers of the organizations of SPSC 

perceive that Saudi Arabia can be regarded as a high power distance and high uncertainty 

avoidance society. This was also evident during the discussion when participants said that 

decisions are imposed on them from the top and they have no say in the decision making. 

These are the characteristics of a power distance society where the subordinates do not 

have much say. Also, the leadership styles was mentioned as more of an exploitative-

authoritative which is again a characteristic of power distance society. As for uncertainty 

avoidance, the figure shows that managers of SPSC organizations perceive Saudi as an 

uncertainty avoidance society. This is also in agreement with the discussion during the 

focus group when participants said that they get upset whenever there is a new version of 

a software, they are not comfortable with keeping backups of the data, or the continuous 

fear or losing data. All these are characteristics of an uncertainty avoidance society. 
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On the other hand the managers of the SPSC organizations do not believe that Saudi is an 

individualistic society. This was also pointed out during the discussion session of the focus 

group when participants said there are limited training facilities to learn new technologies 

and even the ones available are mostly for Saudi nationals. Also, they said that technology 

disturbs their social lives. In an individualistic society people are self-reliant and 

independent. They take their own decisions. Saudi in contrast is more of a collectivist 

society which is opposite to individualism.  

 

After the presentation of results from two qualitative modes of data collection; the semi-

structured interviews and the focus group discussion, following table 5.6 presents 

summary results of qualitative study:  

 

Table 5-6: Summary Results of Qualitative Study 

Main Themes Perceptions Supported 

Relative Advantage Positive Yes 

Complexity Positive No 

Compatibility Positive Yes 

Security Positive Yes 

Facilitating Conditions Positive Yes 

Environmental Uncertainty Mixed No 

Top Management Support Mixed No 

Trading Partner Readiness Mixed No 

Trading Partner Power Positive Yes 

Trading Partner Relationship Mixed No 

Moderating Variables 

Power Distance Positive Yes 

Uncertainty Avoidance Positive Yes 

Collectivism Positive Yes 

Age Negative No 

Gender Mixed No 

Awareness Positive Yes 

Experience Mixed No 

Nationality Positive Yes 

 

The positive perception means that respondents were clear about the impact of variable on 

adoption of CCT, while mixed perception means that the respondents were not clear 

whether the variable has any real impact on the adoption of CCT. Similarly, positive 

perception of moderator means the variable has moderating effect while the mixed has no 

moderating effect.  
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Chapter 6 DISCUSSION 
 

6.0 Introduction 

The prime objective of this research was to study the factors affecting adoption of cloud 

computing technology (CCT) by organizations in Saudi petrochemical supply chains (SPSC). 

For this purpose, literature, technology adoption theories and models were explored and a 

new model – technology, supply chain and environment (TSE) – was developed and tested in 

this research. The TSE model helped in identifying the significant factors of CCT adoption 

and perceptions of managers of SPSC organizations. The study used a mixed-methods 

sequential explanatory design which consisted of a quantitative study followed by two 

qualitative studies as explained in chapter 3. The qualitative phase was built on the 

quantitative phase. The results were generated and presented in chapters 4 and 5.  

 

This chapter presents a detailed discussion on the results achieved from the quantitative 

study (valid survey responses from 303 respondents), and the qualitative studies 

(interviews with 48 managers of organizations belonging to SPSC and a focus group 

discussion with 9 experts in a related field). After the in-depth literature review, research 

questions (RQs) were developed to achieve the objective of the study and to identify the 

significant variables affecting adoption of CCT by organizations of SPSC. Multiple strategies 

were employed to collect data and the study design was carefully thought out to answer 

the RQs. The structure of this chapter is such that each RQ is presented and its result is 

discussed in detail. 

 

6.1 Discussion on the Findings 
In order to answer the RQs and to meet the objective of the study, the findings of the 

quantitative and qualitative phases are discussed by triangulating the results in one 

rational conclusion for better understanding. The idea is to provide a sharp and clear 

discussion of the findings presented in earlier chapters. Therefore, the structure of this 

chapter is designed in such a way that discussion and outcomes are divided into several 

categories namely; significant independent variables (within TSE), moderating variables 

(age, gender, experience, awareness, and nationality), relationship of behaviour intention 

and adoption, perceptions of the managers of SPSC organizations about the impact of 

culture on CCT adoption, and the revised TSE model. The author has tried to show 

progression of points by linking back to the RQs. The first three of these categories are 

discussed into two phases; quantitative and qualitative phase. The quantitative result of 

each construct is discussed followed by qualitative results of the same construct, and 

finally both results are merged into a single logical conclusion. Before the start of these 

categories, a brief discussion is provided on the sections of descriptive data and cloud 

services. 
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Descriptive 

Within the descriptive data various pieces of information were collected that formed the 

basis for the research. For instance, it was identified that the respondents were aware of 

the technology but they were not aware if their organizations had any formal plan for 

adopting it. Similarly, all sizes of organizations were involved in the sample which helps in 

generalizing the results over the industry. Also the data was collected from the three major 

regions of the country which covered the most populous and industrial sites within the 

country. Moreover, it was also identified that all organizations were already using at least 

one type of cloud service making it easier for the researcher to identify the significant 

factors in adopting CCT in their organizations. The discussion that follows focuses on the 

cloud services adopted by SPSC organizations. 

 

Cloud Services  

The results indicated that organizations of SPSC are using various cloud based services for 

their SC operations. It was found after quantitative and qualitative phases that on average 

the most popular cloud services used by SPSC organizations are data storage (83%) and 

communication (70%) respectively. A comparative analysis of quantitative and qualitative 

studies shows almost a similar usage pattern of cloud services. Overall, when these 

services are classified as the core cloud services (SaaS, PaaS, IaaS), it was found that most 

of the services fall under the SaaS category. This is very much at par with other studies 

which found that SaaS services are the most popular services among organizations. 

 

6.2 Significant Independent Variables  
The first research question (RQ1) was to identify as to what extent the independent 

variables specified in the new TSE model influence the dependent variable. It was divided 

into two parts. The first part (RQ1a) looked at the direct relationship between the 

independent and the dependent variables, while the second (RQ1b) looked at the indirect 

relationship, that is the moderating effect of age, gender, experience, nationality, and 

awareness on independent and dependent variables. 

 

RQ1a: To what extent do the independent variables (as specified under the new TSE 

model) influence the dependent variable (intention and adoption) of CCT in SPSC 

organizations? 
 

This RQ was examined both quantitatively and qualitatively. In the quantitative phase 

multiple items per independent variable were placed in the survey questionnaire to 

identify the significant independent variables. While in the qualitative phase during the 

semi-structured interview sessions, questions relating to independent variables 

influencing behavioural intention to use CCT were asked. Based on the proposed TSE 

model, ten independent variables within the three contexts were tested to identify the 
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significant ones. After the confirmatory factor analysis and path analysis in chapter 4, two 

variables were dropped to improve the overall model and the final model was tested with 

eight variables. Five variables were found to be significant while three were insignificant. 

The quantitative and qualitative findings in each context are discussed as follows: 

 

6.2.1 Technological Context 
In this context, the results indicate that all of the technological factors were significant 

except for complexity (CX).  

 

Relative advantage (RA) was explored using four scale items focusing on the benefits of 

using CCT SPSC organizations may enjoy. In this study, the relationship of RA was tested 

with both intention and adoption, but it was found significant with adoption and not with 

intention. Therefore, its relationship with intention was dropped. The significant result 

from the quantitative study suggests that SPSC organizations recognize the relative 

advantage of CCT. For effective and operative implementation of CCT, all stakeholders 

should recognize and acknowledge the relative advantage of CCT. When users have a clear 

idea and understanding of the advantages of CCT, then the adoption is more likely to be 

successful.  

 

During the qualitative study, the researcher identified themes as most frequently reported 

by interviewees to explain why relative advantages of CCT influence them. The findings 

and discussion are organized in the following categories as benefits of CCT and 

convenience: 

 

Benefits 

Most of the interviewees, (21), were of the view that there are many benefits of CCT which 

no organization can ignore. It was highlighted that the cost factor of cloud technology is 

such an interesting that one only pays as much as it is used. Few years ago such a thing was 

not possible, now this is a great opportunity for all organizations and especially the new 

ones to start business with minimum IT cost. The benefits of CCT are really great; low cost 

and flexibility are two great reasons of adopting CCT. One can use as much as is required 

and not only that one can also increase and decrease the usage according to your business 

requirements. Many interviewees also pointed out that using CCT improves organizational 

performance and also of the supply chain of the Saudi petrochemical industry as CCT will 

help to increase productivity and enhance the quality of the work, it will also reduce the 

operation cost, reduce the man power cost and other costs. 

 

Convenience 

Many interviewees pointed out that CCT brings convenience to overall operations of the 

organization. Cloud computing technology is a great help and convenience. Interviewees 

pointed out that previously customers used to call them and they used to call them all the 
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time for designing, for inventory levels, for availability of material, for despatches, arrivals, 

everything – now every party knows what is happening on both sides. With CCT it is much 

simpler to perform business operations. One party uploads its requirements and the 

suppliers are always aware of what is needed. Because of cloud technology, there is more 

pace in the way work is done. There are less delays and more time savings. 

 

Innovations are likely to bring substantial benefits and value to an organization. Therefore, 

RA is frequently quoted as a significant variable in the innovative technology literature 

(Oliveira et al., 2014; Ramdani, Kawalek, & Lorenzo, 2009). Awareness and understanding 

of these RAs is vital for the adoption decision (Alshamaila et al., 2013). The RAs of CCT lead 

to greater benefits such as higher efficiency of internal processes, improved employee 

productivity, enhanced customer service, decreased inventory costs, and improved 

communication and coordination with trading partners (Gangwar et al., 2015). Both in the 

quantitative phase and in the qualitative phase it was indicated that RA strongly influences 

the adoption of CCT, and literature also supported these findings, hence, RA being a 

significant positive predictor of CCT adoption by organizations in SPSC is an appropriate 

result. 

 

Overall this research confirms that SPSC organizations recognize the RAs of CCT. Through 

the scale items, the advantages identified by this study include that CCT helps managing SC 

operations in an efficient way (e.g. information sharing, collaboration, cooperation), to 

improve the quality of operations (e.g. reduced lead times), increase the SC productivity 

(e.g. increased information visibility), and reduce the operating costs. These findings 

further strengthen the earlier findings with similar studies in the literature (Alshamaila et 

al., 2013; Oliveira et al., 2014; Senyo et al., 2016; Tashkandi & Al-Jabri, 2015). On a 

comparative note, this study found relative advantage to be a significant predictor of 

intention to adopt technologies (Abdullah et al., 2016; Tosunta et al., 2015), whereas in 

other cases it has been found an inhibitor of CCT adoption (Lin & Chen, 2013; Low et al., 

2011) by firms in the high-tech industry.   

 

Compatibility (CM) was measured using four scale items emphasizing on identifying 

whether using CCT fits SPSC organizations’ current work environment, operations and IT 

resources. CM was also tested against both intention and adoption and it was found to 

positively influence intention to adopt CCT, while its relationship with adoption was not 

significant. Quantitatively significant results of CM indicate that SPSC organizations 

perceive CCT adoption to be consistent with their current organizational values, IT 

infrastructure, SC operations, and other activities. For a successful implementation of CCT 

in SPSC organizations, it is important that users and adopters of CCT find it compatible. 
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During the qualitative study, the researcher identified themes as most frequently reported 

by interviewees to explain why the compatibility of CCT influenced them to adopt CCT. The 

findings and discussion are organized in the following categories as compatible and 

awareness: 

 

Compatible 

Many interviewees pointed out that it is critical that CCT is compatible with the 

organization’s existing IT infrastructure. It was pointed out that some organizations are 

already using different technologies like the internet, computers, ERP system, etc. so for 

them using the cloud would be no different as long as it works fine with their current IT 

layout. Further, it was highlighted that if cloud technology is not compatible with the 

current systems, then why would the organizations adopt CCT. Therefore, compatibility 

must be assessed before the adoption decision.  

 

Awareness 

Many interviewees stated that awareness of CCT is very important with respect to its 

compatibility. Whether the cloud technology would be compatible with the existing and 

legacy systems of the organizations is of concern to organizations planning to adopt CCT. It 

was pointed out that some organizations were not really sure if cloud technology is 

compatible with their current systems, or their systems are compatible with the cloud. It 

was further pointed out that the benefits of cloud technology are very clear, the problem is 

with the fact that many were unclear whether if cloud is adopted by the organizations then 

would it really work with their current systems or not. It was highlighted that the vendors 

should do feasibility check with the organizations who are adopting the cloud before 

implementation. 

 

During both quantitative and qualitative phases of the study, compatibility was found to be 

a predictor of CCT adoption. CCT is found to be consistent with the current IT architecture 

with regards to current format, interface, and data structure. As CCT integrates all needed 

functions together and allows data exchange with other programs, compatibility has a 

strong relationship with its adoption (Gangwar et al., 2015). For organizations with long 

history of legacy systems and processes with complex applications, it is a real challenge. 

SPSC organizations should take steps to modify their existing processes to be compatible 

with cloud solutions. It’s not only the systems compatibility, CCT should also be compatible 

with organizations’ policy, IT development environment, and business needs (Lin & Chen, 

2012). Thus, SPSC organizations should make the necessary contribution to making cloud 

computing system compatible with the organization and its processes. The positive 

relationship of compatibility with intention to adopt indicates that high compatibility of 

CCT means organizations do not need to make many changes in their IT infrastructure and 

work style. One explanation for this could be that CCT runs over the internet and the 
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internet is highly pervasive in businesses today. It is almost impossible to find any 

organization working without the internet. 

 

The study confirms that CCT fits SPSC organizations’ working environment, existing 

hardware and software, SC operations, and working style. CM is a significant predictor of 

intention to adopt CCT by organizations in SPSC. This implies that managers of SPSC 

organizations perceive that cloud technology is compatible with their organizations’ work 

environment, the existing hardware and software, and also with their SC operations; hence, 

cloud services appear to be consistent with their organizational setup and technological 

requirements. This result is consistent with other similar studies (Alshamaileh & 

Papagiannidis, 2012; Gangwar et al., 2015), where organisations found CM to be a strong 

predictor of adoption of technology, particularly CCT. 

 

Complexity (CX) was also examined using four scale items in an attempt to gain a better 

understanding of what factors hinder  the  of adoption of CCT. The scale items assessed 

complexity in terms of skills needed to adopt CCT, problems in transferring from current 

systems to the cloud, and difficulty in maintaining the cloud platform. It was not found 

significant with intention nor with adoption of CCT. This implies that managers of SPSC 

organizations perceive that there are no complexities in adopting CCT; learning skills 

needed to adopt CCT, transferring current systems to cloud, and maintaining cloud 

platform are no issues. One explanation for this response could be the use of cloud 

technology through the Internet. As the Internet has become widely accepted, the 

managers of SPSC organizations perceive the same ease and comfort for CCT.  CX is 

consistently found as an inhibitor in technology adoption studies (Gangwar et al., 2015; 

Gutierrez et al., 2015; Oliveira & Martins, 2010; Tashkandi & Al-Jabri, 2015), where many 

organisations are found to have apprehensions regarding the use of innovative 

technologies, particularly that of CCT. Also, CX was found to be insignificant in some 

studies (Low et al., 2011) and inconclusive in others (Borgman et al., 2013). In the case of 

this study, CX is not found to be inhibiting adoption of CCT. 

 

Considering this result for CX, during the qualitative study, the researcher identified 

themes as most frequently reported by interviewees to explain what complexities 

influence them in the adoption of CCT. The findings and discussion are organized in the 

following categories as trust, and IT planning. 

 

Trust 

It was vastly pointed out during the interviews that it is the trust factor between the 

vendor and the organization that makes its adoption a complex decision. If there is trust 

between the two, it is likely that adoption will increase (Sharma et al., 2016). The vendors 
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should have the necessary skills and resources to meet the organizations’ needs, they 

should honour their commitments, and the customer organization should be their 

foremost priority. Interviewees highlighted that organizations want to trust the service 

providers but the examples are not very convincing. Organizations need to see concrete 

steps taken by service providers to improve their services, agreements, etc. How could 

organizations transfer their data on the cloud if they have no trust in the provider? Also, it 

was pointed out that organizations would only go on the cloud when they have full surety 

from the cloud providers, and the problem is that the management does not trust many of 

the local providers.  

 

Planning 

Many of the interviewees pointed out that adopting the cloud requires a lot of planning. It 

is important to look at the current IT situation, policies, the work environment, and this 

requires planning. It is not clear if the management of SPSC organizations is seriously 

doing anything in this regard but it is clear that if organizations go for it there will be many 

changes and that will cause problems. Some respondents also thought of CCT as being new 

and in early stages of maturing; therefore, there is a sense of uneasiness about it. It was 

also pointed out that in some organizations, they need to be very sure that the technology 

they use is mature enough and well adopted by other organizations. Organizations do not 

want to be the first ones, they do not want to be the early adopters. Some interviewees 

referred to the training side of CCT adoption. Organizations need to train their employees 

to reduce resistance. One thing that all organizations should do is change management. 

They should provide all needed training to their employees. Maintaining the cloud would 

not be easy without training. This will minimize resistance against adoption. Any new 

technology when it is introduced into the market, it will be difficult in the beginning of the 

learning curve. It may be difficult at the beginning as any other project but if there is a good 

planning for the project, it would be very easy. 

 

This study describes CX in terms of difficulty of transferring current systems to the cloud, 

skills needed to adopt the cloud, and maintaining the cloud platform. In this study, 

adoption of CCT is not found to be a complex and complicated venture. Respondents 

perceived that learning the skills needed to adopt cloud technology are not complex. Also, 

maintaining a cloud platform is not considered to be complex. The respondents also 

suggested through the scale items that transferring current systems to a cloud platform 

may not be a difficult process. Similar views were collected throughout the interviews; 

hence it can be concluded that organizations of SPSC do not consider adoption of CCT as a 

complex endeavour. The adoption process is smooth when there is no complexity. For 

organizations which are considering adoption of CCT, it is good news and a motivator to go 

ahead with the transition. This does not mean that there are no barriers to adoption. The 



186 

 

cloud vendors should provide assurances of a smooth transition and make the process as 

simple as possible. Also, there should be training facilities to managing the project of 

transition. A service level agreement (SLA) serves as both the blueprint and a warranty for 

cloud computing. A range of issues can be covered within SLAs; such as, availability, 

security, accessibility, disaster recovery, and performance. Trading partners also need to 

step up and break down any complexity surrounding cloud services by sharing their 

success stories and promoting successful customer case studies on adoption. This includes 

being more aware of their customers’ needs, concerns, and fears concerning cloud 

adoption.  

 

Security concerns (SE) in this study means that organizations in a SC are worried about 

their data as they do not have much control over it. SE are measured using four scale items 

focusing on privacy, security, and backup of organizational data over the cloud. Also, the 

issue of recovery of data in case of any mishap or disaster is discussed. SE was found to 

have positively significant relationship with both intention and to adoption. The results 

suggest that SPSC organizations are concerned about privacy, security, backup, and 

recovery issues which means that SPSC organizations perceive SE as inhibitor of intention 

to adopt CCT. This is in agreement with other similar studies (Senyo et al., 2016; Tashkandi 

& Al-Jabri, 2015). These studies underlined the importance of security in the adoption of 

an innovation — particularly the CCT.  

 

The organizations of SPSC need to create an environment that facilitates adoption of CCT. 

There is a need to provide training sessions for middle management and other employees 

who would be directly affected by the transition. New skilled IT manpower could be 

recruited to manage the transition from a technological point of view. New recruits could 

also be helpful in managing and maintaining the cloud platform. Similarly, the vendors of 

CCT need to ensure that their systems provide full security of data and there are fool proof 

backup facilities and even in the case of a disaster, they have recovery solutions in place. 

Although recent advancements in security and privacy enhancing mechanisms have 

improved a great deal; the nature of cloud computing asks for a precarious look at security 

of data, control systems, and service providers since a single breach could result in severe 

consequences. Therefore, significance of SE as an inhibitor of CCT adoption is in the right 

direction (Low et al., 2011). 

 

The qualitative study also highlighted that SPSC organizations are concerned about their 

data on the cloud. The researcher identified themes as most frequently reported by 

interviewees to explain why security concerns influence them in their decision to adopt 
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CCT. The findings and discussion are organized in the following categories as data 

protection and sensitivity: 

 

Data Protection 

Many interviewees brought up the issue of data protection on the cloud. There is a great 

deal of confidential and classified data that organizations possess and would not want a 

third party to have unwanted access to. Many interviewees raised the issue of data 

protection on the cloud. Once the data is on the cloud then, although its protection is the 

vendors’ responsibility, organizations want some sort of guarantee that it is properly 

protected and that no unwanted access would be possible. If organizations are convinced 

that their data is in safe hands they’ll use cloud. The problem is not with the protection 

because data can be lost, the real problem is when there is no backup and no recovery 

arrangements and even worse is when there is no policy regarding data protection. 

 

Data Sensitivity 

Many interviewees were of the view that organizations hold sensitive data in their 

repositories. Organizations hold the data of their customers and trading partners’ account 

details, their employees’ salary details, and other sensitive data. Due to the sensitivity of 

such details many organizations are reluctant to store their data on the cloud. 

Organizations deal with many clients whose critical data is with them and they cannot 

trust the vendor with sensitive data; they are not sure if this data is damaged then is there 

any backup? The service providers need to build trust among their cloud customers and 

provide surety that all sensitive data are dealt with extreme care. The local service 

providers lack trust. Organizations trust more in the international providers like amazon, 

etc. The issue of hacking and leakage of data is also critical. Five interviewees pointed out 

the hackers’ impact on cloud adoption. No matter how smart the vendor-installed systems 

are, the hacker issue is always there. The hackers are the smartest people around; they 

always know how to enter the systems and destroy the data.  

 

The positive effect of security concerns can be translated as the managers of the 

organizations of SPSC are worried about their organizations’ data on the cloud. Many 

questions need to be answered regarding this scenario. How would the data be secured in 

case of a disaster? What are the backup facilities? Is the backup also located at the same 

place where original data are stored? What is the data recovery plan? Unless these 

questions are answered, the SPSC organizations will lack confidence in the security of CCT 

and its service providers. Part of these concerns can be mitigated if there are regulations in 

place. The government of Saudi Arabia, in this case, should take the necessary steps to 

legislate and protect user organizations. When the risks in adopting CCT are minimized 

then trust will be developed regarding privacy and integrity. Therefore, various security 
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measures, both at the vendor level and the user level need to be implemented. These may 

include but are not limited to access control, identity management, and configuration 

management (Gangwar et al., 2015).  

 

Looking at both quantitative and qualitative results and support from the literature, it can 

be established that the apprehensions of the managers of SPSC organizations regarding 

security concerns are genuine and the result of the study is in the right direction. 

 

6.2.2 Supply Chain Context 
Under the supply chain context, top management support, trading partner readiness, 

trading partner power, and trading partner relationship were assessed. The reliability and 

average variance extracted values of the trading partner relationship were not significant 

and it was dropped from the model as discussed in chapter 4. Overall findings of the study 

indicate that top management support and trading partner readiness were insignificant, 

while trading partner power was found to be a significant predictor of intention of SPSC 

managers to adopt CCT. 

 

Trading partner power (PP) refers to the interdependence of partners in a supply chain. 

The partner who is less dependent on the other would be in a position to exert greater 

control (power) over the inter-organizational transactions. It is measured using four scale 

items focusing on the bargaining power of and dependency on the trading partners. It is 

also connected to the importance of having long term continued business relationships 

with other trading partners. PP is found to be a significant predictor of both intention and 

adoption. Low et al., (2011); Oliveira & and Senyo et al., (2016) found PP as an enabler of 

intention of technology adoption implying that, in the presence of a strong trading partner, 

organizations tend to adopt changes more aggressively. Examples include leading retailers 

such as Wal-Mart (USA), Target (USA), Tesco (UK) and Metro (Germany) who made it 

obligatory that their major suppliers use RFID on every case or pallet which is shipped to 

their yards (Chong et al., 2009).  

 

During the qualitative study, the researcher identified themes as most frequently reported 

by interviewees to explain why they consider trading partner power as influencer to adopt 

CCT. The findings and discussion are organized in the following category as power and 

dependency: 

 

 

Power and dependency 

Trading partner power plays a major role in technology adoption. With regards to PP, 

partners with more power are in a better position to enforce their technology policies on 

other (weaker) partners in the chain. Hence, they would have an effect on the adoption of 
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CCT. Power is the ability of a firm to exert influence on another firm (Frazier, 1983). Power 

is linked with dependency. The more an organization is dependent on the other 

organization, the less power it will have and the other organization will have more power. 

The weaker dependent organization is easily influenced by the independent stronger one. 

PP is when one organization rely on its trading partner; it can actually affect its decision to 

use CCT. Now because of their partners they have to adopt the new system because of their 

dependence on the partners. 

 

Since technology adoption within trading partners usually involves one company 

influencing the other to adopt the technology, the amount of power that the influencing 

company has is a critical factor in the adoption decision. Power in inter-organizational 

relationships is measured as the level of dependency. Power could be persuasive or 

coercive in nature (Hart & Saunders, 1997). Although coercive power could lead to long-

term negative outcomes, in the short term, like persuasive power it could influence trading 

partners to adopt technology. In general, partner power is positively associated with the 

technology adoption (Asare et al., 2016). Firms adopt technologies when they are 

influenced either by convincing power, such as financial incentives and more business, or 

through compulsory power, in which case the stronger firm asks the other firms to adopt 

the technology. The results of both quantitative and qualitative phases of this research 

indicate that trading partner power is a significant positive predictor of CCT adoption 

within the SPSC organizations. 

 

Top management support (TM) refers to the willingness and support from the top 

management with respect to adoption of CCT. TM is measured using four scale items 

gauging if the top management supports the use of CCT, it is interested in using CCT, and 

that it recognizes the potential of CCT within their SC operations. Quantitatively TM was 

not found to be significant in this study either with intention or with adoption. The result 

indicates a positive but insignificant relationship. This result is consistent with other 

studies (Gutierrez et al., 2015) but it has also been cited as an enabler of technology 

adoption in extant studies (Gangwar et al., 2015; Senyo et al., 2016). The mean score of TM 

variable is 3.47 out of 5-point scale, implying that management is neither for nor against 

the adoption of CCT. The passive position of management towards CCT might be due to 

various factors, such as immature implementation of some other technologies in their 

institutions, for example. Management likes to see tangible benefits to be convinced about 

new technology, only then the required resources are released for successful adoption of 

CCT (Tashkandi & Al-Jabri, 2015). This issue was further probed in the quality study. 
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During the qualitative study, the researcher informed the interviewees about the 

quantitative result showing that TM was not found to be a significant predictor of CCT 

adoption. The researcher identified themes as most frequently reported by interviewees to 

explain how they consider TM for them to adopt CCT and also the reasons why TM is not 

found as a significant predictor during the quantitative phase. The findings and discussion 

are organized in the following categories: critically important and planning. 

 

Critically Important 

TM is viewed as very important for adoption of a new technology. Many interviewees 

stated that it is critical, essential, and important, etc. One has to have support from the top 

management. To adopt any new technology the support from the top management is 

critical. It is the top management that provides all the necessary resources required to 

acquire new technology. They should show that they are interested in the new technology. 

It was clear during the interview phase that majority of the interviewees believed that top 

management support is critically important for CCT adoption. 

 

Planning 

Many interviewees emphasized the issue of planning. Management’s role is to do planning 

and the adoption of a new technology requires planning. Right planning would make the 

adoption process smooth. Top management is one of the main stake holders in the 

adoption process and without their continuous support during the adoption project, it is 

unlikely to be successful. They have the power to implement and with right planning they 

can make the implementation phase smooth.  

 

Quantitatively, the TM was not found a significant predictor of CCT adoption by SPSC 

organizations, while in the qualitative phase the results are different. During the semi-

structured phase when the interviewees were asked as to what could be the reasons for 

TM to be insignificant; there were mixed responses. One of the reasons that TM was not 

found to be significant in the quantitative study may relate to factors concerning the 

management of family businesses. Family businesses have many problems rooted in their 

approach to decision making and planning as they are more centralized. This does not 

support technology adoption decisions. Also, managers lack management skills and 

training, since their management styles are mainly informal (Hofer & Charan, 1984). In the 

Muslim world, many of the businesses are family owned (Martin & Terc, 2016). A majority 

of the firms in the Gulf Cooperation Council, which includes Bahrain, Oman, Saudi Arabia, 

Kuwait, Qatar, and UAE, are family businesses (Fadhel, 2004). Also, culturally in Saudi 

Arabia, businesses are family owned and it is common for family members to possess 

considerable power in the management of the organization (Al-Ghamdi & Rhodes, 2015). 

Therefore, top management only makes decisions when they deem these decisions to be 
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right. The middle management is more worried about their jobs and do not impose their 

ideas. Ellington et al. (1996) concluded in a study of adoption practices of family-owned 

manufacturing firms, that family businesses are less likely to adopt TQM due to cost and 

commitment required to adopt TQM. Furthermore, the quality and management styles 

between family- and non-family-owned firms is likely to be different.  

 

Secondly, there is a culture of wasta (nepotism) in the Arab world (Cunningham & 

Sarayrah, 1993), it is highly likely that top management is composed of people who may be 

incompetent, not qualified, less educated, without management qualifications, and have no 

vision. Top management (CEOs, CTOs etc.) has to play an effective role in the form of 

commitment and continuous support for developing a conducive environment for cloud 

computing adoption; this requires a top down approach and top management should 

realize the role of technology in improving overall firm performance (Gangwar et al., 

2015). Therefore, another reason for top management support being insignificant can be 

attributed to wasta culture.  

 

Thirdly, the introduction of ‘Nitaqat’ (giving jobs to Saudi nationals on priority) system 

may be another reason for insignificant top management support. The Nitaqat system 

requires that all private organizations must hire a certain percentage of Saudi nationals 

based on which the companies are colour coded as red, yellow, green and platinum. 

Companies with 40% or more Saudis are coded platinum, 12% green, 7% yellow, and 4% 

are coded red. Based on the colour there are different benefits that companies can enjoy 

and also provide to their employees. Due to Nitaqat system many companies are hiring 

Saudis just to fill the space and achieve a better colour code. In this case, it is highly likely 

that top management is not motivated to take up any new initiatives.  

 

Trading partner readiness (PR) shows whether a firm’s trading partners are ready to 

adopt and use the new technology when the focal firm intends to adopt it (Chwelos et al., 

2001). PR is one of the necessary conditions to maximize technology benefits.  It is 

measured using four scale items. These questions focus on the premise that trading 

partners share their SC related initiatives (technological, financial, or man-power) with 

other partners. These initiatives, in turn, indicate their readiness, and the trading partners 

consider this information to be very important for decisions of technology adoption.  

 

PR was not found significant either with intention or with adoption. This result is in 

agreement with other similar studies (Chang, 2010; Shiau et al., 2009). The results indicate 

a negative and insignificant relationship with adoption and positive but insignificant 

relationship with intention. Sharing of information is critical for a better functioning of a SC 
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especially when the information is technological, financial, or human resource related. One 

organization in a SC can only know of their partner organizations’ readiness to adopt CCT if 

they share these information. This result implies that managers of SPSC organizations 

believe that their trading partners do not share the technological, financial or man-power 

related initiatives with them. Perhaps they do not have the necessary technological and 

financial resources, hence they are not ready to undertake any new technology adoption 

venture. In contrast to this result, PR is found to be a significant predictor of technology 

adoption in other studies (Ramdani et al., 2009; Wu & Subramaniam, 2011). 

 

The qualitative study also raised some points which can be translated as the PR is not 

really a predictor for SPSC organizations to adopt CCT. The researcher identified themes as 

most frequently reported by interviewees to explain why they consider trading partner 

readiness and inhibitor to adopt CCT. The findings and discussion are organized in the 

following categories: trusting the partner and a barrier.  

 

Trusting the Partner 

Most of the interviewees were of the view that PR is a critical factor that may affect the 

intention of CCT adoption. If the partner organization is technologically and financially 

ready to accept the new technology then it will improve the trust factor among other 

organizations; others will trust the new technology and are likely to follow the same 

course. The first adopter makes way while others follow. There were some mixed opinions 

as well about partner readiness. There has to be some sort of agreement between trading 

partners that adoption decisions should be made jointly and other partners should be 

communicated about what is going on. It was obvious that there is a communication 

problem among the organizations of SPSC which is causing a trust deficit. 

 

A Barrier 

Many interviewees said that PR is one of the barriers to technology adoption, therefore, it 

is imperative that trading partners are technologically, financially, and humanly ready to 

accept a technological change. If the trading partner is not ready then the concerned 

organization cannot adopt a change. Trading partners need to be with on the same page in 

terms of technology otherwise if only one organization adopted a change then the supply 

chain will not benefit. Another view was that this is an information age and no organization 

can survive without updated information, therefore, those who do not accept technological 

change suffer themselves and also their trading partners and ultimately this affects the 

whole supply chain. We are living in an information overload age, where to succeed 

organizations need to proactively accept change and be informed and if the trading 

partners are behind then one cannot take full benefit of the technological change. 
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PR measures whether a partner organization has sufficient technological expertise and 

financial resources to undertake the adoption of new technology. The results of both 

quantitative and qualitative studies remain inconclusive about whether PR is a predictor 

or inhibitor of CCT adoption. The results indicate that the partner organizations in this 

study lack either the technological resources, financial resources, or the skilled human 

resource to adopt CCT. Since one of the major benefits of CCT is that there is no real cost 

associated with its adoption, therefore, it can be said that the partner organizations lack 

the necessary managerial and technological expertise to adopt CCT. On the other hand, 

during the qualitative phase, it was evident that the interviewees had mixed views about 

trading partner readiness. These findings indicate that CCT adoption is dependent upon 

organizations’ technological, financial, and human infrastructure. Therefore, organizations 

with higher levels of readiness are more likely to adopt CCT. Thus, in order to increase 

trading partner readiness, decision makers in SPSC organizations need to focus on 

infrastructure development that may include physical infrastructures, awareness, and 

building a skilled IT labour force.  

 

The technology adoption process in supply chains is usually started by one partner 

organization recognizing the benefits and prospects of a new technology who then 

convinces the other organizations in the chain to adopt the new technology (O’Callaghan et 

al., 1992). Therefore, trading partner readiness is absolutely important in any effort to 

adopt an inter-organizational technology (Grossman, 2004). It is a vital factor of 

technology adoption and the SPSC organizations cannot enjoy the benefits of CCT if other 

partners are not ready to adopt it.  

 

6.2.3 Environmental Context 
In the environmental context, facilitating conditions and environmental uncertainty were 

included. Environmental uncertainty was not found reliable as discussed in chapter 4, 

while the facilitating conditions variable was determined as the environmental factor that 

influences the intentions of managers of SPSC organizations towards CCT adoption. 

 

Facilitating conditions (FC) refers to the degree to which managers of SPSC perceive that 

regulatory and technical infrastructure of intermediaries support the use of CCT and 

removes barriers of its adoption. Such characteristics may include user support, technical 

training, or regulatory policy. It is measured using four scale items. These questions 

address the support and training from a service provider; and also clear policies and 

instructions from regulatory bodies. 

 

FC is an important measure for effective IT adoption (Venkatesh et al., 2012) and a key 

determinant of users’ intention to adoption an innovation (Weerakkody et al., 2013). It is 
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the degree to which a person believes that governmental, organizational, and technical 

infrastructure is available to adopt an innovation. As CCT is a new phenomenon in the 

Saudi market, it was critical to find out whether organizations in SPSC consider facilitating 

conditions important to its adoption. Regulatory support and technical support have been 

cited under FC in the literature (Brown and Venkatesh. 2005). Therefore under FC, 

questions pertaining to regulatory and technical support were asked and the results show 

that FC is a positively significant variable of CCT adoption. It was found to have positive 

significant relationship with intention and not with adoption. This result is consistent with 

other similar studies (Senyo et al., 2016; Tosunta et al., 2015). On the other hand (Oliveira 

et al., 2014; Zhu et al., 2003) did not find FC to be significant.   

 

Similar results were obtained during the qualitative study and the interviewees considered 

FC a major predictor of CCT adoption within the SPSC organizations. The researcher 

identified themes as most frequently reported by interviewees to explain why facilitating 

conditions influence them to adopt CCT. The findings and discussion are categorized as: 

technical support and regulatory support. 

 

Technical Support 

Technical support is a must for adopting a technology. It refers to the availability of 

technical staff, IT infrastructure in place from within the organization and after sales 

support from the vendors in the form of training, backup, and security. The interviewees 

were of the view that technical support must be there to attract more and more 

organizations to adopt CCT. There is a need to develop an enabling environment for 

organizations to adopt CCT. The Saudi market is going through a learning curve of 

technological improvements, the first thing would be full support from the vendors. Good 

support would add more trust in the provider and in the technology as well. The vendors 

should provide all the technical support from the start till the end of the project and even 

after that. 

 

Regulatory Support 

A large majority of the interviewees were of the view that there is a dire need for 

regulatory support from the government and the petrochemical industry. It was 

emphasized that the government should play its role more actively and design cloud 

related rules and regulations. Once the rules and regulations are in place, SPSC 

organizations would feel more comfortable in accepting CCT, since they know they are 

protected by law. Similarly, the petrochemical industry should also play its role in 

identifying and propagating the rights of their organizations with regards to users of CCT.   

 

The positive effect of FC both in the quantitative and qualitative phases means that the 

existence of regulatory and technical support is vital to support organizations’ intending to 
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adopt CCT. It is the government’s job to expedite the regulations necessary to help decision 

makers feel comfortable when making the adoption decision. At the same time the decision 

makers should make sure that the cloud provider has the necessary infrastructure to 

provide technical support (Tosunta et al., 2015). The rate at which technological 

development and growth is taking place, the prospective organizations may find it 

important to have continuous technical support. Also, as CCT is in its infancy, it is yet to 

gain significant consideration for regulatory policies especially in developing countries like 

Saudi Arabia. Therefore, organisations planning to adopt CCT would like to see complete 

legislation from governments (Senyo et al., 2016). Regulatory processes help to instil a 

sense of trust necessary for organizations to convert innovation into business 

opportunities (Oliveira et al., 2014). Therefore, significance of FC as a determinant of CCT 

adoption is in the right direction.  

 

6.3 Moderating Variables  
This study further investigates the moderating effects that age, gender, experience, 

nationality, awareness, power distance, uncertainty avoidance, and individualism have on 

the relationships between the independent and dependent variables.  These variables were 

introduced based on the assumption that the TSE independent variables relative advantage 

(RA), compatibility (CM), complexity (CX), security concerns (SE), facilitating conditions 

(FC), and trading partner power (PP) will impact on intention/adoption differently when 

moderated by these variables. The second part of the first RQ was to measure the effect of 

moderating variables on intention/actual use of CCT.  

 

RQ1b: To what extent do the variables (as specified under the conceptual framework 

as moderating variables) influence behaviour intention and adoption of CCT in SPSC 

organizations? 
 

6.3.1 Age as a Moderator  
The results from the quantitative data showed that age does not moderate the intention to 

adopt decision of the managers of SPSC organizations (p-value 0.809; not significant). This 

means that in the context of this study, regardless of the age group of the decision maker, it 

does not influence his/her decision to adopt CCT. Similar results were found during the 

qualitative phase in semi-structured interviews where it was found that 37 (77%) of the 

interviewees perceived age as non-significant in terms of moderating intention to adopt 

cloud computing technology, while 11 (23%) perceived age as a moderating factor. This 

indicates that at the overall model level, there is no difference in the intention to adopt 

cloud technology between older and younger managers. Age has been found as a 

moderator in some studies (Venkatesh et al., 2003; Venkatesh et al., 2012) and also had no 

moderating affect in other studies (Burton-Jones & Hubona, 2006). Depending on the type 

of technology and the setup, age has mixed results in the literature. Burton-Jones & 
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Hubona, (2006) found mixed results for the moderating effect of age on technology use. 

They found that age significantly affected perceived ease of use (PEOU) for word 

processing but had no significant effect on PEOU and perceived usefulness for email.  

 

6.3.2 Gender as a Moderator  
Due to the very low number of female respondents (13), the moderating effect could be not 

be tested on the gender variable. This was very much expected result since Saudi is 

predominantly a male oriented society where females are not involved in outdoor jobs, 

though the society is changing but in the context of this study it was expected that not 

many women would be involved in SC related jobs as it is evident that only 13 respondents 

were female. 

 

6.3.3 Experience as a Moderator  
The results from the quantitative data showed that experience has a moderating effect on 

the model (p-value 0.057; significant). This means that in the context of this study, 

experience of the managers influences their behaviour intention to adopt CCT. The results 

indicate that managers who have high experience moderates the trading partner power to 

adoption relationship, while low experience moderates intention to adoption, trading 

partner relationship to adoption and trading partner relationship to intention 

relationships. This shows that high and low experience managers influence the effect of 

trading partner power on behaviour intention. 

 

To further understand the impact of experience, a question on experience was asked to the 

participants of the semi-structured interviews and it was found that 39 (81%) of the 

interviewees perceived experience as significant in terms of it moderating the intention to 

adopt CCT. Experience has been found to have a moderating effect in other studies 

(Tosunta et al., 2015; Venkatesh et al., 2003). Therefore, experience is rightly been found to 

have moderating effect on the adoption of CCT by SPSC organizations.  

 

6.3.4 Technology Awareness as a Moderator  
The results showed that ‘high and low awareness groups are different at the model 

level’ which means that awareness has a moderating impact on the overall model (p-value 

0.028; significant). It was found that high awareness of CCT impacts the relationship of 

trading partner power and adoption and similarly it impacts the relationship of security 

concerns and adoption. On the other hand high awareness also impacts the relationship 

between trading partner readiness and behaviour intention. Low awareness of CCT also 

impacts the relationship between top management support and behaviour intention, while 

it also impacts the relationship between behaviour intention and adoption of CCT. This 

indicates that at the overall model level, there is a difference in the intention to adopt cloud 

technology between technology managers with high awareness and low awareness of CCT.  
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To further understand the impact of awareness of CCT, a question on experience was asked 

to the participants of the semi-structured interviews and it was found that 46 (96%) of the 

interviewees perceived awareness of CCT as significant in terms of it moderating the 

intention to adopt CCT. Awareness of technology in question improves the validity of the 

results since the respondents are in a better position to respond to the questions.  

 

6.3.5 Nationality as a Moderator  
The quantitative results showed that the ‘Arab and non-Arab group is different at the 

model level’ which means that nationality plays a moderating role on the overall model (p-

value 0.048; significant). This indicates that Arabs and non-Arabs see adoption of CCT 

differently.  

 

The results indicated that non-Arabs moderate the relationship between trading partner 

power and adoption of CCT. This means that non-Arabs will strongly influence the 

relationship between the two variables. Additionally, the results also show that Arabs 

moderate the relationship between trading partner readiness and adoption of CCT. This 

means that Arabs will strongly influence the relationship between the two variables. 

Similarly, Arab nationals also moderate the relationship between trading partner readiness 

and the behaviour intention.  

 

During the qualitative phase of interviews, the researcher tried to assess the same Arab 

and non-Arab question by asking the interviewees various questions on the topic. Some 

thought that it’s a cultural issue while some thought that culture does not play any role in 

adoption decision while others thought that it depends on where the manager comes from; 

that will decide whether his/her cultural background affects CCT adoption. The above 

quantitative and qualitative results concluded that ‘nationality’ does play a moderating 

role between model variables and adoption. Quantitatively the moderating role of 

nationality was discussed above, while qualitatively it is deduced from the interviews that 

because of their cultural backgrounds, non-Arabs are more willing to adopt CCT than 

Arabs. These findings are consistent with researchers who found that there is a difference 

in adoption of new technology across different nationalities (Al-Gahtani et al., 2007; Im et 

al., 2011; Orji, 2010) and this difference might be due to the collective national 

characteristics (Hwang et al., 2006) of the groups. 

 

6.4 Influence of Behaviour Intention on Actual Use 
A fundamental concept behind adoption is that the ‘behavioural intention’ of an individual 

to adopt a new technology is the prediction of ‘actual usage’ (Ajzen, 1991; Venkatesh & 

Davis, 2000). Based on this argument, this study assumed that behavioural intention is a 

good predictor of actual use behaviour. Accordingly, the RQ2 was designed to validate the 

relationship between the behavioural intention and the actual use behaviour. The 
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quantitative results prove that the behavioural intention is a significant predictor of 

adoption of the CCT. This finding is also supported by the qualitative findings of this study. 

The RQ2 was to identify as to what extent the behaviour intention as specified in the new 

TSE model influence the actual adoption.  

 

RQ2: To what extent does the behaviour intention (as specified under the conceptual 

model) influence the adoption of CCT in SPSC organizations? 

 

The purpose of this RQ was to validate the relationship between intention and adoption. 

This RQ was investigated both quantitatively and qualitatively. In order to answer this 

question in the quantitative phase, a set of four questions was placed in the survey 

questionnaire to identify the relationship between intention and actual use (adoption) of 

CCT, while in the qualitative phase during the semi-structured interviews, a similar 

question was asked of the interviewees as to further understand the relationship. 

 

Several researchers asserted that behaviour intention (INT) is the most important 

determinant of actual behaviour. For example, Zhou, (2008) argued that INT is the most 

important factor that determines user acceptance and use of technology. In this study, INT 

is the dependent variable which leads to adoption. It refers to the intentions of the decision 

makers leading to adopting CCT. It was examined using scale items INT1 to INT4. As 

discussed in chapter two, there are two schools of thought relating to dependent variables 

in technology adoption literature. One stipulates that adoption itself cannot be measured; 

it is the intention to adopt that can be measured (Ajzen, 1991; Venkatesh et al., 2003). 

While, the other school of thought  has criticized this idea since there can be delays 

between the intention and actual adoption (e.g., Fichman, 2000). Also, intention does not 

necessarily mean that it would lead to adoption. The idea of the former school of thought 

has gathered more momentum in the literature and hence it was adopted in this study.  

 

The quantitative results of the study show that behaviour intention was found to be a 

significant predictor of adoption of CCT. The standardized regression coefficient from 

behavioural intention to adoption was 0.167 with critical ratio of 2.439 at p-value of less 

0.05. This indicates a positive and significant relationship. On the other hand, semi-

structured interviews found that majority 45/48 (93.75%) of the participants were of the 

view that intention leads to adoption. It was found from the semi-structured interviews 

that the majority of the participants were of the view that the intention leads to the 

adoption of a technology. Out of the 48 interviewees 45 interviewees indicated that the 

actual use (adoption) of a technology depends on the intention. This result is consistent 

with other similar studies (Ahmed et al., 2016; Venkatesh et al., 2003). 
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The positive effect of behavioural intention suggests that organizations of SPSC will adopt 

CCT in the future. Therefore, it is critical that a facilitating environment is created for the 

organizations. In this context both vendors and the government should play their roles. 

Vendors should make sure that the security issues relating to CCT are minimized at their 

end and transition from legacy to CCT is swift and smooth. Vendor support throughout the 

transition project is highly critical. The government should provide regulatory support in 

the form of enacting laws and regulations which should support and protect customer 

organizations. 

 

6.5 Perceptions of Managers about Impact of Culture on Adoption 
Culture can create a climate for or against a certain perception or behaviour about a 

technology adoption. For example, some promote the use of information technology, while 

others do not. Saudi managers have a propensity for preferring a tight social framework in 

an organizational setup showing high collectivist culture. Islam may be an important 

source for this positioning. Being Muslims, Saudi managers, must cooperate with other 

Muslims and they are also required by religion to offer non-Muslim groups social and 

cultural rights on humanitarian grounds (Ala Maudoodi, 1974). Managers in the Middle 

Eastern Arab countries prefer a flexible and less formal working style; they have little 

admiration for rules and regulations. Additionally, family values encourage conformity and 

discourage creativity. As commitment and stability are highly valued in Islamic culture, 

Arab managers see a flexible and less formal working style suitable for the organizational 

stability (Ali, 1990). In family-owned businesses family members primarily hold crucial 

positions within the organizations and, irrespective of their ability, enjoy the privileges of 

handsome salaries even without making any real contribution (Abbasi & Hollman, 1993). 

Consequently, this negatively affects the morale of able employees.  

 

The discussion that follows is based on the perceptions collected through a focus group 

discussion specifically arranged to understand the impact of cultural dimensions presented 

in the TSE model on CCT adoption. The following discussion explains the cultural 

dimensions in the Saudi context and also addresses the RQ3 which states:  

 

RQ3: What are the perceptions of managers of SPSC organizations regarding the 

impact of culture on CCT adoption? 

 

Following discussion is structured from the point of view of each cultural dimension: 

 

6.5.1 Power Distance as a Moderator  
The results of the quantitative study show that the high and low power distance groups are 

different at the model level which means that there is moderation between the two groups 

(p-value 0.000; significant). This shows that high power distance and low power distance 

groups see adoption of CCT differently. The low power distance group moderates the 



200 

 

relationship between complexity and adoption and between trading partner power and 

adoption. This shows that the low power distance group gives more weight to no 

complexity and to trading partner power.  

 

During the qualitative phase of the focus group panel discussion, the researcher tried to 

assess the moderating effect of the cultural dimensions. The majority of the participants 

were of the view that there is power distance among the boss and employee relationship in 

the Saudi society. Some said that there is clear indication that the managers do not involve 

their subordinates in any sort of decision making. The majority of the participants were in 

agreement with the view that there is very low or no consultation with subordinates in 

decision making and that in Saudi culture one cannot disagree with the boss indicating a 

yes-boss culture. Similarly, everyone in the group stated that there is no such thing as an 

‘open door policy’, and one cannot approach the boss directly. Not only that, it is 

sometimes not possible to meet the boss even with prior appointment. On the other hand, 

the boss can call the subordinate any time. The participants stated that they have a typical 

boss-subordinate relationship and whatever the boss asks they are bound to follow. Most 

of the participants (5) stated that their bosses have an Exploitative-Authoritative style of 

leadership. While others had mixed views on the style of leadership of their bosses. These 

examples indicate that there is power distance in this society. 

 

Some of the connotations of power distance (PD) differences presented by Hofstede seem 

to fit with the Saudi culture as a ‘high power distance’ country (index value of 95 out of 

100). The result is in line with Arab practices. Arab tradition recognizes status hierarchy. It 

may be argued that Saudi managers typically are more autocratic rather than consultative 

in their decision making, but Islamic/Arabic custom and tradition require consultation 

with partners, friends, and relatives on an organizational issues. Arab managers strongly 

avert the formality in business and prefer informality and personal approach themselves. 

Contrarily, the open-door policy is highly selective, consultation is limited, and there is 

little opposition from the subordinates. In fact, joint decision making is unlikely to be 

widely adopted by Arab managers (Muna, 1980). High PD levels show great respect for 

bosses’ orders and the work is primarily completed because the boss has asked for it. 

Though this factor is perceived to be negative, it may in turn support adoption of CCT if the 

orders come from the top and middle managers follow them. 

 

High PD leads to low adoption at all organizational levels. If top management support is 

not there then it means that there is no adoption. In Saudi, high PD means the Saudi 

managers are not likely to make any technological changes. On the other hand, if the top 

management makes it mandatory then subordinates will adopt. Since quantitatively top 



201 

 

management support had no impact on adoption, this result is in agreement with the PD 

dimension for Saudi Arabia as this country is high in PD showing low adoption of CCT.  

 

6.5.2 Uncertainty Avoidance as a Moderator  
The results of the quantitative study show that the ‘high and low uncertainty avoidance 

(UA) groups are different at the model level’ which means that there is moderation 

between the two groups (p-value 0.001; significant). This means that the uncertainty 

avoidance dimension of culture influences the managers of SPSC organizations to adopt 

CCT, and high uncertainty avoidance and low uncertainty avoidance groups see adoption of 

CCT differently. The results of path by path analysis indicated that the low uncertainty 

avoidance group will strongly influence the relationship between complexity and adoption 

showing that the low uncertainty avoidance group gives more weight to no complexity.   

 

During the qualitative phase of the focus group panel discussion, a majority of the 

participants was of the view that there is uncertainty relating to new technology in the 

Saudi society. There were mixed responses from the participants. Some agreed that there 

is always a fear of not having technology running 24 hours, while some said that this is not 

an issue because there is always an option of backup and UPS. One participant said that 

“we’ve stored our documents online [on the cloud] and so far we have not faced any 

problems … we can access them anytime from anywhere.” Most of the participants 

believed in keeping backups, indicating that they do not trust in the seamless availability of 

technology. Almost all participants agreed that if there is interruption, then the work will 

surely suffer. However, they have not faced a lot of interruptions.  

 

A key factor that may be contributing to the high UA score in Saudi is the provision of 

lifetime job security by the government to its nationals, irrespective of their performance. 

Lifetime employment is common in countries with high UA (Adler & Jelinek, 1986), which 

may be helpful for technology adoption, but it must be offered only to productive people. 

Further, Ali (1990) noted that employees in Arab countries lack innovation; they prefer 

outsourcing avoiding responsibility, and believe that “centralization encourages respect” 

(Ali, 1990).  

 

In high UA and PD countries, top management and employees are distances apart, and 

communication is mostly vertical. Therefore, people are not heavily involved; it is more 

like a pyramid than a family (Adler & Jelinek, 1986). In such cultures, people need to 

approach the top management for any complaints or if they want something done (Al-

Twaijri & Al-Muhaiza, 1996). Though Islamic values influence most facets of Arab culture 

(Obeidat et al., 2012), other authors e.g. (Rehman & Askari, 2010) have noted that 

practices of Arab managers are no reflection of Islamic values; many aspects of the Islamic 
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values are overlooked or neglected. This state could be improved if the managers follow 

the Islamic rules that encourage consultative leadership (Abdalla & Al-Homoud, 2001). 

 

UA plays a key role in determining how groups adopt and diffuse technologies. As adoption 

of IT is intrinsically a risky venture, so with uncertainty, adoption and the use of new 

technologies is less likely. For example, (Png et al., 2001) found that countries high in UA 

are less likely to adopt frame relay technology, (Thatcher et al., 2003) determined that 

students from high UA countries were less willing to experiment with new technologies. 

Hasan & Ditsa, (1999) in an explanatory study of involving the Middle East, Africa, and 

Australia concluded that IT is less readily adopted in risk-averse cultures. While there 

seems to be general understanding that higher UA leads to lower adoption and diffusion of 

IT, Galliers et al., (1998) found that low UA was associated with a slower rate of adoption 

of IT.  

 

6.5.3 Individualism as a Moderator  
The results of the quantitative study show that the ‘high and low individualism groups are 

different at the model level’ which means that there is moderation between the two groups 

(p-value 0.000; significant). This shows that the individualism dimension of culture 

influences the managers of SPSC organizations to adopt CCT, and high individualism and 

low individualism groups see adoption of CCT differently. The results of path by path 

analysis indicated that the low individualism (collectivism) group will strongly influence 

the relationship between relative advantage and adoption and between trading partner 

power and adoption showing that the low individualism group does not give weight to 

relative advantage of CCT and trading partner power. 

 

During the qualitative phase of the focus group panel discussion, the researcher tried to 

assess the moderating effect of the cultural dimensions. From the focus group discussion, 

the initial responses were very much mixed. 30% of the participants perceived that Saudi 

is an individualistic society and more than 44% perceived that it is not, while more than 

22% were not sure.  There were mixed responses to this question and most of the 

participants were of the view that individualism does not really exist in this society. But 

there were clear signs in the discussion that Saudi society is changing. A participant stated 

that “it is true that [Arabs] are changing and adopting western styles … we eat burgers, 

drink Pepsi, and wear jeans … this was not there before.” This is the obvious societal 

change that can be observed in shopping malls and other such places. The youth of this age 

in this society have adopted some level of individualistic style. Some participants said that 

it takes a lot of time to learn the new technology but once you have learnt it then it saves 

time. The participants also stated that Saudi is a male oriented society where men are in-

charge of most of the affairs. Also the participants were of the view that there is rare 
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recognition of their work and most of the time it is not recognized. The level of cooperation 

is also quite low overall. It could be observed in offices that during break times similar 

national groups are formed and people speak their own languages during this period. 

These clearly indicate that Saudi society is predominantly a collectivist society but changes 

in individualism are also becoming clear. 

 

Arab gregariousness is well known and well documented. As mentioned above, Saudi 

managers live in a society where family and friendship are important factors in the 

functioning of institutions. It is not surprising that the Saudi managers rely on wasta for 

getting things done within the organization. On the contrary, formal planning systems and 

business policies may only become show pieces. Culturally, when Arabs meet their 

countrymen, they usually try to establish a family link. By contrast, in Western countries 

people start by revealing their occupation, and in Japan by giving the name of their 

employer (Muna, 1980, p.36). 

 

Saudi Arabia scores 25 in the IND index, which designates Saudi as a collectivist country 

where subordinates are more loyal to their bosses than to the organizational goals. Being a 

collectivist society can be credited to the religion of Islam, which underlines unity and 

encourages working together and helping each other. Furthermore, it can also be ascribed 

to the tribal and familial nature of Saudi society. Collectivist countries appreciate people 

based on length of service; this may be why Arab managers appreciate people’s devotion 

over efficiency at work (Al-Twaijri & Al-Muhaiza, 1996). The results of this study also show 

that low individualism (collectivism) moderates the relationships of RA to ADP and PP to 

ADP which is in agreement with the characteristics of a collectivist society. 

 

6.5 Revised Model for the Adoption of Cloud Computing 
 

Next page presents the revised TSE model.  The model presents all core relationships and 

all possible moderating effects. 
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Figure 6-1: Revised TSE Model 

  

 

EX NY AW PD UA IDV 

Strongest relationship 

Moderators 

IV-DV Relationships 

Variables emerged from qualitative analysis; need empirical testing:  
 
1. Technology Readiness 2. Economic conditions 3. Family Businesses  
4. Inspiring Technology  5.  Attractive Technology  6.  Trading Partner Reliability 
7.  Wasta Culture (nepotism) 
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Legend for the revised TSE model: 

Table 6-1: Legend for TSE Model  

Variable Description Variable Description 

SE Security Concerns FC Facilitating Conditions 

PP Trading Partner Power RA Relative Advantage 

PR Trading Partner Readiness CM Compatibility 

TM Top Management Support CX Complexity 

INT Behavioural Intention ADP Adoption 

EX Experience NY Nationality 

AW Awareness of CCT PD Power Distance 

UA Uncertainty Avoidance IDV Individualism 

 

For improved readability, all values from figure 6.1 are presented in table 6.2 with their 

relationships. 

Table 6-2: Regression Weights of Proposed Model  

Relationships between Independent and Dependent Variables 

Relationships Estimate Standardized S.E. C.R. P 

INT <--- SE .186 .153 .054 2.835 .005*** 

INT <--- FC .120 .134 .071 1.887 .059* 

INT <--- PP .327 .363 .072 5.039 *** 

INT <--- CX .124 .129 .081 1.589 .112 

INT <--- PR .070 .085 .083 1.022 .307 

INT <--- CM .165 .145 .063 2.314 .021** 

INT <--- RA .000 .000 .054 -0.006 .995 

INT <--- TM .026 .049 .102 0.479 .632 

ADP <--- INT .283 .345 .101 3.403 *** 

ADP <--- FC -.011 -.015 .091 -0.160 .873 

ADP <--- TM -.050 -.113 .131 -0.861 .389 

ADP <--- RA .143 .151 .069 2.181 .029** 

ADP <--- SE .145 .145 .071 2.051 .040** 

ADP <--- PP .263 .356 .100 3.574 *** 

ADP <--- PR -.088 -.128 .107 -1.204 .229 

ADP <--- CM .077 .083 .081 1.021 .307 

ADP <--- CX .099 .125 .105 1.198 .231 

Moderators 

Variables AW NY AG GN EX PD UA IND 

Moderating Yes/No Yes Yes No No Yes Yes Yes Yes 

Path by Path Moderation 

Relationships AW NY AG GN EX PD UA IND 
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Relationships between Independent and Dependent Variables 

Relationships Estimate Standardized S.E. C.R. P 
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Notes: *** p-value ≤ 0.01; ** p-value ≤ 0.05; * p-value ≤ 0.10 
AW-awareness, NY-nationality, AG-age, GN-gender, EX-experience, PD-power distance, UA-
uncertainty avoidance, IND-individualism, No – no model level moderation 

 

The following fig. 6-2 presents the proposed model after all insignificant relationships are removed: 
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The following fig. 6-3 presents the final confirmed model: 
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Legend: AW-awareness, NY-nationality, EX-experience, PD-power 

distance, IND-individualism, RA – relative advantage, CM – compatibility, 

SE – security concerns, PP – trading partner power, FC – facilitating 

conditions, X14 = items 
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Chapter 7 CONCLUSIONS 
 
7.0 Introduction 

The primary focus of this research was to identify significant factors affecting adoption of CCT 

by the organizations of SPSC. CCT is different from other types of computing technologies as it 

allows its users to access and use the most sophisticated technologies without owning them, 

and at a nominal charge. The cloud services are brought to the users over a network that could 

be private or public like the internet. The services used by SPSC organizations help them 

perform their operations easily, quickly, and more efficiently.  

 

Popular adoption theories were explored to develop a new TSE model for this study. The TSE 

model assisted in identifying the significant factors affecting adoption of CCT by SPSC 

organizations, and perceptions of managers of SPSC organizations, which also provided insights 

to managers’ behavior intention. Findings from the mixed methods analysis supported the TSE 

model developed for the study. The research questions that guided this study were:  

 

RQ1a:  To what extent do the independent variables (as specified under the conceptual 

model) influence behaviour intention and adoption of CCT by SPSC organizations?  

RQ1b:  To what extent do the moderating variables (as specified under the conceptual 

model) influence behaviour intention and adoption of CCT in SPSC organizations?  

RQ2:  To what extent does the behaviour intention (as specified under the conceptual 

model) influence the adoption of CCT by SPSC organizations?  

RQ3:  What are the perceptions of managers of SPSC organizations regarding the impact 

of culture on CCT adoption?  
 

This chapter will address: (1) summary of research findings; (2) contributions; (3) implications; 

(4) limitations; and (5) recommendations and directions for future research. 

 

7.1 Summary of Research Design and Findings 
The study has made important contributions to the body of knowledge on the adoption of CCT. 

Recently researchers have asked for more universal approaches that integrate multiple 

theoretical contexts to study the innovative technologies adoption (Oliveira & Martins, 2010; 

Oliveira et al., 2014; Wu et al., 2013). In this research, four theoretical angles (the DOI theory, 

the TRA, UTAUT, and the TOE framework) are integrated to develop the new research model, 

TSE. The TSE model combines the innovative characteristics of CCT and the technological, 

supply chain, and environmental contexts that underlie the adoption of CCT. Moreover, the 

model added the moderating variables including cultural variables. It is unlike other studies on 

CCT that fall short in the holistic evaluation of the collective effects of the innovative 

characteristics and the contextual factors. The instrument used passed the reliability, validity, 

and discriminant tests. It is, therefore, concluded that the TSE model and the instrument used in 

this study present a strong base for identifying significant predictors of CCT adoption. The TSE 
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model and the instrument could be adopted for other similar adoption studies. Based on a large 

sample (n = 303), CCT adoption is evaluated as a continuous process, unlike the study by Low et 

al. (2011) where a dichotomous dependent variable was used. In addition, a powerful statistical 

technique, SEM, was used that required a large sample size to achieve good results. 

 

Integration of the findings of the quantitative analyses and the qualitative analyses has led to 

conclusions for this study based upon the findings in each phase. The conclusions are organized 

by the research questions posed for this study. The key research question posed in this study 

was: To what extent are the independent variables (specified under the conceptual model) 

significant predictors of SC practitioners’ Behavioural Intention (BI) and Actual Use (AU) of 

cloud computing technology in organizations of Saudi petrochemical supply chains? The guiding 

RQs are addressed as follows:  

 

Addressing RQ1a: This study aimed to determine the factors affecting adoption of CCT by SPSC 

organisations. The TSE adoption model was used to determine the most significant variables 

with respect to CCT adoption. These variables were drawn and selected from previously 

validated studies. It is important to note that the variables affected both the behavioural 

intention and the actual use of CCT. The variables that significantly affected behavioural 

intention were SE, FC, PP and CM, while the variables that significantly affected adoption were 

SE, PP, and RA. The behavioural intention variable INT significantly affected the actual adoption 

variable ADP. This research highlighted trading partner power as the most significant predictor 

of adoption of CCT by SPSC organizations which brings to life the great debate raised in 2003 by 

Carr’s Harvard Business Review article “IT Doesn’t Matter” (Brown & Vessey, 2003). One of the 

arguments was that IT has increasingly become a commodity input that is necessary for 

competitiveness but insufficient for advantage. More than 15 years later, cloud service models 

(SaaS, PaaS and IaaS) offer IT as a commodity (Gutierrez et al., 2015). However the challenge 

remains as how organisations and managers adopt it. Vendors play an important role and 

mangers should avoid the seductive proposition of “buy this technology and all your problems 

will be solved”. As with any other technology, the value comes, not from the technology itself as 

a standalone, but rather from how to use it in introducing new practices that distinguish 

organisations from their competitors. 

 

Addressing RQ1b: This study examined age, gender, experience, awareness, and nationality if 

any of these variables influences any of the dependent independent relationships in the TSE 

model. Age and gender were not found to be moderating with any of the model relationships 

while on the other hand the other three variables were moderating with various model 

relationships. It was found that high experience is more likely to influence the trading partner 

power and adoption relationship while low experience is more likely to influence trading 

partner readiness and intention relationship and also the intention to adoption relationship. 
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Technology awareness was also found to be moderating variable between various model 

relationships. It showed that high awareness moderates trading partner power and adoption 

relationship and also the security concerns and adoption relationship. While low awareness 

moderates top management support and intention relationship, trading partner relationship to 

intention relationship, and also intention to adoption relationship. As for nationality it was 

found that non-Arabs moderated the trading partner power to adoption relationship while 

Arabs moderated the trading partner relationship to adoption relationship, trading partner 

relationship to intention relationship and also the intention to adoption relationship. 

 

Addressing RQ2: The quantitative results of the study showed that behaviour intention was 

found to be a significant predictor of adoption of CCT. The standardized regression coefficient 

from behavioural intention to adoption was 0.167 with critical ratio of 2.439 at p-value of less 

0.05. This indicates a positive and significant relationship. On the other hand, from the 

qualitative semi-structured interviews, it was found that majority 45/48 (93.75%) of the 

participants were of the view that intention leads to adoption. This result is consistent with 

similar other studies (Ahmed et al., 2016; Venkatesh et al., 2003).  

 

Addressing RQ3: The perceptions of the managers of SPSC organizations regarding the impact 

of culture on CCT adoption were assessed through all three modes of data collection: survey 

instrument, semi-structured interviews, and a focus group discussion. It was found that all three 

modes which tested Hofstede’s cultural dimensions had moderating effects on the model. The 

path by path results showed that power distance moderated trading partner power to adoption 

and complexity to adoption relationships while uncertainty avoidance moderated complexity to 

adoption relationship. The individualism dimension moderated relative advantage to adoption 

and trading partner power to adoption relationships. 

 

7.2 Contributions and Originality of the Study 
This research contributes to the growing literature around CCT from the SC managers’ 

perspective by highlighting that trading partner power is the most significant adoption 

predictor of CCT within the SPSC organizations studied. Technological, SC, and environmental 

factors have been found as key drivers for adoption.  

 

The topic of this study was a brand new one in the context of Saudi Arabian petrochemical 

industry. The successfully conduct this study, a new technology adoption model was developed 

with the help of previously validated popular technology adoption models. DOI, TRA, UTAUT, 

Iacovou et al., model, and the TOE framework were deeply studied and a conglomerate model 

was developed. The academic contributions of this research study are manifold: a new 

conglomerate model for organizations of a supply chain, a new SC construct, and new findings. 
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This study will open up opportunities for more research and an enhancement of the constructs 

to further clarify adoption of CCT in supply chains. 

 

With respect to a new model, this study builds upon the TOE framework (DePietro et al., 1990) 

and integrated technological, supply chain, and environmental perspectives into the proposed 

TSE model. The TSE model integrated four popular technology adoption models that included, 

Rogers, (2003) DOI, Ajzen, (1992) TRA, Venkatesh et al., (2003) UTAUT, and Iacovou et al., 

(1995). This study begins by proposing that relative advantage, complexity, compatibility, and 

security concerns serve as technological characteristics that might influence SPSC organizations’ 

adoption of CCT. Then, building upon the functional view of top management e.g. (Premkumar & 

Roberts, 1999), and the role of trading partners within the SPSC, this study proposed top 

management support, trading partner power (Oliveira & Martins, 2010), trading partner 

readiness (Venkatesh & Bala, 2012), and trading partner relationship (Pan et al., 2013) as SC 

factors that might influence SPSC organizations’ adoption of CCT. Finally, considering the impact 

of environmental factors in the adoption of technology, this study proposed environmental 

uncertainty (Cegielski et al., 2012) and facilitating conditions (Thowfeek & Jaafar, 2013) as 

predictors that may influence adoption of CCT by SPSC organizations. The proposed model also 

considered the moderating effects of variables like age, gender, experience, nationality, 

awareness, and three of the Hofstede’s cultural dimensions. This type of an extensive TOE 

model extension that integrates several angles of technology adoption is entirely new. 

Developing such a comprehensive research model and assessing it using a large sample is an 

important step in addressing the issue of the paucity of research in the wide-ranging 

assessment of the technological, supply chain, and environmental contexts of CCT adoption in 

organizations of SPSC. This research has filled this gap. 

 

The previous studies highly supported top management support, trading partner relationship 

and readiness variables. This study negated those earlier results and found that these variables 

are not valid in the context of this study. It was found that there are other factors that affected 

these results, especially the top management support. It was highlighted in the qualitative study 

that family businesses and nepotism could be the main reason for top management support to 

be not significant. 

 

Secondly, the study contributes to the Saudi petrochemical literature by identifying the 

significant variables that affect adoption of CCT by SPSC organizations. A long ignored SC 

context is introduced that integrated variables pertinent to a SC context. Trading partner 

readiness, trading partner power, trading partner relationship, and top management support 

were tested under the SC context. 
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Lastly, with respect to new findings, this study compares its findings with the findings of similar 

studies in the literature. Its shows how these findings are different from prior studies as well as 

how the seemingly insignificant results are interpreted by this study compared to earlier 

studies. The new findings and the different interpretations of the insignificant results represent 

an angle of originality in this research. In terms of the applicability of the theoretical contexts, 

this study finds that top management support, trading partner readiness, trading partner 

relationship, and environmental uncertainty, which have been highlighted as significant 

predictors of technology adoption in extant research (Lin, 2014; Oliveira & Martins, 2010; Teo, 

2009; Zhu et al., 2003), are not significant in the context of the Saudi petrochemical 

organizations’ adoption of CCT. This suggests that the theoretical contexts supporting these four 

variables do not have passable predictive influence in the context of this study. The other 

important contributions are listed as follows: 

 

1. This study found that SPSC organizations have different levels of CCT adoption. Using 

this measurement of CCT adoption is consistent with Rogers' (1995) description of the 

innovation adoption process, starting with knowledge and ending with a confirmation of 

the decision to adopt the innovation and use it. This may show that organizations are at 

a certain level of adoption as per Rogers. 

2. As per the researcher’s knowledge at the time of this study, no technology adoption 

model exists in the literature that deals with the adoption of CCT considering a SC 

context. This study addressed this gap by developing a CCT adoption model that can be 

used by SPSC organizations and also by other organizations of other industrial SCs. 

3. Although this study was conducted on organizations of SPSC that have a certain 

minimum level of cloud adoption, it will help other organizations as well that have not 

adopted this technology by giving them the critical success factors (CSF) necessary in 

their SCs.  

4. Considering the paucity of CCT adoption studies within KSA, this research will also add a 

new dimension of the moderating effect of culture and other variables influencing 

adoption of CCT in SPSC.  

5. There is a paucity of studies on CCT adoption within the SC context, especially in the 

Arab world where no studies have considered CCT adoption within SC. Thus, this 

research will contribute to the body of knowledge on CCT in the context of less 

developed countries, especially in the GCC, as these countries are very similar with 

regards to their culture and other characteristics, so the outcome of this research can be 

used to guide other Arab countries. 

7.3 Implications 
Results of this study have various implications and they are applicable to both business practice 

and academia. It is believed that the government, researchers, and SC practitioners would 
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benefit from the results of this study. This research’s contribution to the field of the study is 

linked to the conceptual (TSE) model proposed and tested in this study, which is a novel model, 

developed for the purpose of this research. Although components (variables) of the model have 

been adapted from other theories, the model is novel. The proposed TSE model can be used to 

study the diffusion of other innovations in the context of organizations of a supply chain. In 

comparison to other models developed to study the adoption of CCT, the proposed model is the 

most comprehensive one since it takes the technological, supply chain, and environmental 

contexts into account. Also, the model considers the moderating effect of some variables, 

especially the cultural ones. According to Rogers, (2003) the research in the field of adoption of 

innovation is still not mature. He mentioned that a majority of the studies in the field of 

diffusion of innovation focus only on the attributes of the innovation; and the number of studies 

which consider different aspects of the context are limited. From this perspective, this research 

fills a gap that exists in the literature; and contributes to the field of study. 

 

In addition to researchers and SC practitioners the results of this study can also be used by 

cloud vendors. The results of the study could help cloud vendors to realize the fact that there 

are some important factors which are not related to the technology, yet influence the decision 

making process. The findings reveal that awareness about cloud computing is one of the 

primary contributors to the decision to adopt CCT by SPSC organizations. Based on the results, 

increasing the awareness about various aspects of CCT would have a direct, positive influence 

on CCT adoption. It is therefore believed that the CCT adoption is facilitated if its benefits, and 

structure will become widely recognized among organizations of SPSC. Cloud vendors need to 

pay more attention to knowledge enhancement strategies, and to use multiple forms of mass 

media to increase the awareness of CCT in SPSC organizations and other industries. 

 

From the proposed model point of view, the overall adoption can be explained by considering 

the three contexts of the TSE model. From a technological viewpoint, the organisations 

positively perceived the benefits and relative advantage of CCT. Moreover, there were no 

complexity issues with the implementation of the technology, and CCT was compatible with the 

existing computing infrastructure of the organizations of SPSC. From the SC perspective, trading 

partner power was found to be the most significant predictor of CCT adoption. Therefore, the 

focal organizations in the SC need to play their part in convincing other partners in the chain to 

adopt CCT. These organizations need to share their experiences with their partner organizations 

and make it convenient for them to understand the benefits of CCT in a supply chain. From the 

environmental perspective, facilitating conditions proved to strongly predict adoption of CCT 

within organisations of SPSC. Facilitating conditions entail petrochemical organizations, 

government agencies, and vendors to provide an environment which is conducive for SPSC 

organizations to adopt CCT. Organizations with high trading partner power can be role models 

for their partners in the supply chain, and they can promote their experiences with CCT 
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adoption. These organizations can also encourage other partners in the SC to be more proactive 

in managing the transition to CCT by carefully working on service level agreements with cloud 

vendors. Thus, CCT would be an important component of the petrochemical supply chain  

(Brown & Russell, 2007). 

 

Thus, organizations with a stronger TSE conceptual model of CCT are in a better position to 

facilitate easier adoption and diffusion of cloud services. However, by promoting CCT usage in a 

wider scope of SC activities, the main implication of this finding is that increasing user 

awareness of the benefits of cloud computing positively affects the efficient use and diffusion of 

CCT. 

 

This research contributes to the growing literature around CCT from the SC managers’ 

perspective by highlighting that trading partner power is the most significant adoption 

predictor of CCT within the organizations of SPSC. Technological, SC, and environmental factors 

have been found as key drivers for adoption. This might be explained by the fact that CCT has 

matured to a level where organisations of SPSC accept the relative advantage and compatibility 

that it offers to support and improve SC performance. The findings reveal the significant role of 

CCT service providers to enable SPSC organizations to better understand CCT use. They also 

show that SPSC organisations are beginning to adopt CCT services on the basis of scalable and 

more agile computing resources in order to improve their SC performance. The concerns about 

security as revealed in the literature continue to be one of the barriers to adoption. Location of 

data centres is also a critical issue. One of the major concerns in the security issues by the 

organizations of SPSC is that these organizations are concerned about their data on the cloud. 

An important implication arising from this is that CCT vendors should be careful while 

considering the location of data centres. The uncertainty avoidance was also found to be high 

which shows that managers of SPSC organizations have fear about their organizational data on 

the cloud. These organizations also need to be careful before signing contracts with the vendors 

of CCT that they are hosting their data at a place where the data is secure. One of the things that 

could give some relief is the implementation of laws and regulations relating to data security.   

 

Trading partner readiness was not found significant in the study although this variable has been 

a significant variable in other studies. Thus, in order to increase the trading partner readiness, 

decision makers in SPSC organizations need to focus on infrastructure development that may 

include physical infrastructures and building a skilled IT labour force. Also, it is important that 

awareness of CCT is increased so that trading partners understand the benefits that this 

technology may provide (Gutierrez et al., 2015). 

 

7.3.1 Practical  

A practical implication of this study is for the availability of regulations and a regulatory body. 

Managers of SPSC organizations have to evaluate the development of legal and regulatory issues 
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related to vendors, data centres, location, and data privacy. Moreover, organizations should be 

aware of the importance of selecting the right vendor who will be an integral part of the 

organisation’s computing strategy. Similarly, the results of this research provide vital practical 

implications for CCT vendors. Firstly, that relative advantage and compatibility in the 

technological context has a significant effect on SPSC organizations’ adoption of CCT. To simplify 

organizational adoption, CCT vendors may need to highlight the benefits that CCT may bring, 

and that systems should be compatible with SPSC organizations’ existing computing 

infrastructure. Secondly, since there are no upfront costs involved in the adoption of CCT, the 

vendors should consider all sizes of SPSC organizations as potential customers. Thirdly, with 

regard to security concerns surrounding CCT, the vendors should incorporate the new 

technological advances in the CCT field to make customers feel more comfortable and have 

more confidence in vendors. For the effective adoption of CCT, managers should carefully 

consider the integration challenges and form a team of experts who can handle the transition 

both technically and non-technically.  

 

There are additional ways to promote CCT. Vendors can allow SPSC organizations to test drive 

the cloud products or services before acquiring them. In turn, this could help SPSC organizations 

to authenticate their choice and, thus, minimize the apparent risks. Assuming that competitive 

pressure can be drivers for adoption, vendors may use success stories to highlight the benefits 

of adopting CCT. It may be the case that vendors can offer more free training regarding their 

systems, provide further incentives to encourage adoption of their systems, and provide more 

technical support during implementation and on an ongoing basis. Other such areas for 

encouragement include addressing security concerns. 

 

A final implication for vendors is the fact that CCT has entered the Saudi market in the case 

where petrochemical industry organizations are adopting this technology. Although the 

adoption is only of basic services, it is a beginning and other industries should follow. Therefore, 

there is a potentially large market to be tapped. The new adopters would prefer vendors with 

proven track record of services, therefore, it is the right time to invest in this growing market. 

 

7.3.2 Theoretical 

The research in this study was grounded in the TOE framework developed by DePietro et al., 

(1990) and supported by Rogers DOI, Ajzen’s TRA, Venkatesh’s UTAUT, and Iacovou et al. 

models. The TOE framework has been considered to be consistent with the diffusion of 

innovation theory (Yoon & George, 2013; Zhu & Kraemer, 2005). These theories were reviewed 

earlier in this study in the ‘Literature on Adoption Models’ section in chapter 2. There are two 

major theory-based implications resulting from this study. First, the study confirms the 

relevancy of the TOE theory in the study of CCT adoption. Although this framework has been 

adapted in numerous other studies of adoption of various technologies, there is little in the 

literature. Therefore this study adds to the scant literature. Secondly, the study offered a 
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discovery of statistically significant variables that are relevant to CCT adoption by organizations 

in general and by organizations belonging to a SC in particular. These variables could be 

incorporated in future CCT adoption studies. 

 

Various research studies of CCT adoption have highlighted flawed implementations. Therefore, 

there is a great need to continue to develop new models of adoption to empirically test and 

determine behavioural intentions to adopt CCT. Results of the study prove that it is possible to 

predict behaviour towards the adoption of CCT through the understanding of current intentions 

of users of organizations (Low et al., 2011). Applying the newly developed TSE model can 

definitely accomplish the aforementioned objective and assist in the determination of the 

adoption behaviour towards CCT. CCT was chosen in this study because of its proven impact in 

enhancing SC performance. The findings of this study are believed to provide greater 

understanding of the organizational intentions towards CCT adoption. This will in turn 

contribute in enhancing the knowledge base surrounding the use of CCT (Irani et al., 2009). The 

TSE model is the first of its kind in which SC variables are integrated and it is hoped that this 

model will open up the way for future research in constructing new models for technology 

adoption within supply chains.  

 

7.3.3 Research  

This study has some noteworthy research implications as well: first, from the knowledge that is 

acquired in this study, no previous study analysed the factors influencing the adoption of CCT by 

organizations in SPSC. This study incorporates three distinct dimensions through the TSE model 

which are essential to the adoption of CCT in a SC context. Second, this study is the starting 

point for future developments on the facilitators or inhibitors of CCT adoption by organizations 

of SPSC.  Furthermore, this study should motivate other researchers to develop new technology 

adoption models by integrating the pertinent variables in their respective scenarios. 

 

Research studies on CCT adoption in Saudi Arabia are almost non-existent; therefore, the results 

of this study can provide the much needed research support to CCT vendors in the country and 

also in many Middle Eastern countries who are in the early stages of developing strategies for 

CCT adoption. Well-designed services from CCT vendors can improve organizations’ adoption of 

this new technology. The more the adoption of CCT the more there will be job opportunities, 

technological competence, and technological flexibility and competitiveness. CCT provides a 

level playing field by providing utility computing access to computing resources. 

 
 

7.3.4 Economic  

Higher willingness to use CCT to improve SC operations is critical for organizations of SPSC to 

integrate CCT for their computing requirements. Present day pressure to adopt CCT for 

organizations is enormous. The recent sharp decrease in oil prices (from $150 to $50) are 

adversely affecting the monetary obligations with regards to owning and maintaining 
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computing resources. Economically, lesser funding means less money to invest in dedicated 

computing facilities. Therefore, organizations seeking to optimize SC operations and processes 

by integrating new technologies for greater efficiencies and cost reductions are likely to employ 

CCT. Further, with the drive of the Saudi government to diversify itself from being an oil-based 

economy as per the 2030 plan, and investing in petrochemical industry, many organizations can 

benefit from these upcoming ventures and become part of the SPSC. These new participants 

with limited finances can have easy access to powerful computing resources and data from the 

CCT. 

 

On the contrary, as there is limited clarity with regards to CCT, security, and backup, there is a 

trust issue. Any uncertainty and risk associated with CCT may prevent its adoption. In order to 

increase the intention to adopt CCT, managers and decision makers are suggested to invest in 

technology and processes which guarantee security and privacy to its users. In terms of 

enhancing relative advantage, organizations can demonstrate how CCT can improve 

performance. The improved performance would be the result of flexible access to a wide-range 

of computing resources (Sharma et al., 2016). 

 
7.4 Limitations 
All efforts were made to develop a comprehensive research framework, use reliable and valid 

measures to study the factors, and analyse the data using robust and powerful statistical 

techniques. Moreover, a research design that requires rigor and maximizes the transferability of 

the findings was used. However, as with any other research study of similar nature, this study 

also has some limitations. Following is a discussion of those limitations: 

 

First, this study examines the data collected from managers of SPSC organizations at one point 

in time. Once the data is collected and analysed the researcher would not revisit the source and 

recollect the data.   A longitudinal study would be preferable in that case where the researcher 

would visit and revisit the sources to collect data multiple times. This requires a great deal of 

financial and human resources. Such resources were not possible in the current study.  

 

A second limitation is that the sample is largely male dominated. In Saudi Arabia due to its 

cultural boundaries women are not encouraged to work outside of their homes. Traditionally, 

the only jobs with women employees are hospital related jobs and teaching jobs in girl schools. 

This trend is changing, albeit slowly. Secondly, the change is limited to more administrative jobs 

like in the service sector and banks. The role of women in manufacturing, semi-manufacturing, 

and other related jobs is not identified in this market. It would be interesting to know the 

results if similar research were conducted in regions where women do play an active role in SC 

related activities in organizations. 
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The third limitation is that the study focused on the three main regions of Saudi Arabia. More 

research could validate the variables identified for the cloud technology adoption, to increase 

the generalizability of results over other contexts such as other countries, different cultures, and 

perhaps different industries. 

 

A fourth limitation is that the data is collected from organizations of one industry - the Saudi 

petro-chemical Industry. The study focused on this industry as it is the largest industry in the 

country after oil and gas. 

 

Finally, there are also delimitations with this study. The study is delimited to professionals who 

identified themselves as managers of SC related functions in their organizations in SPSC. It did 

not include other manages like IT managers. SC related managers are the essential professionals 

required in the context of this study who may have influence in CCT adoption decision and also 

understand SCs. The sampling frame was carefully developed that helped in identifying the 

sample. Furthermore, the respondents agreed to conditions of filling the questionnaire that 

required them to belong to SPSC organizations and to be involved in SC related activities in their 

organizations. 

 

Similarly, the wording of some of the questions in the instrument may be different from those 

used by other researchers for their respective adoption studies. Some of the adopted questions 

were reworded and rephrased to ensure their validity to use in the context of cloud technology 

adoption by organizations of SPSC. Thus, it is advised that future studies which tend to use these 

constructs consult the original source of reference (appendix 3.2). 

 

7.5 Recommendations to Policy Makers and Other Stakeholders and Future Research 
Awareness was found to be a significant moderator in the study, therefore, the service providers 

should try to improve the awareness of this technology by running awareness campaigns, 

brochures, articles, conferences, promotions, and all other means which would increase 

awareness. It is the responsibility of the vendors of cloud services to highlight the benefits of 

this technology to all different stakeholders and the organizations of petrochemical supply 

chains in Saudi Arabia. 

 

A practical contribution of this study is the availability of a regulatory body that would not only 

control the cloud vendors and customers relationships but would also make sure that there are 

regulations in place supporting both suppliers and customers of cloud technology. The policy 

makers in the organizations of petrochemical supply chains should also make sure to participate 

in the regulatory meetings and take part in the development of regulations relating to cloud. 
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The results suggest that relative advantage, compatibility, complexity, security concerns, trading 

partner power, and facilitating conditions influence SPSC organizations’ adoption of CCT. For 

managers considering CCT, the findings provide a strong basis for measuring the direct and 

indirect effects of the innovative features of CCT as well as the literature related to its adoption 

in varying industries. As hypothesized that CCT offers a relative advantage when there is 

compatibility with current IT infrastructure and business operations, and that when there is no 

complexity in adoption. The results indicate that CCT offers the relative advantages of achieving 

economic benefits. These benefits include cost savings from reduced capital expenditures on IT, 

lesser negotiation costs, and reduced maintenance and energy costs. This study can serve as a 

basis for the managers of organizations considering whether to adopt cloud computing in their 

organizations (Oliveira et al., 2014). 

 

The findings and limitations of this research present some directions for future research on CCT 

adoption. Following are some of the recommendations for future studies: 

1. First, a comprehensive literature review and expert opinion helped in developing a new 

technology adoption model which incorporated technological, supply chain, and 

environmental constructs along with variables moderating the model. The research 

model predicted 67% of the variance of intention to adopt and 57% of the actual use, 

which suggests that it is a strong model. Future research can be conducted by using the 

same model on different technologies, different industries, and perhaps different 

geographical regions. It is expected that the new TSE model would be helpful in all such 

conditions. 

2. The findings in this study show that earlier significant predictors of technology adoption 

like top management support, trading partner readiness, trading partner relationship, 

and environmental uncertainty did not constitute significant predictors of CCT adoption. 

Other studies could focus on identifying the reasons as to why these factors have 

become insignificant. 

3. Researchers can focus on the conceptualization of the independent variables. For 

instance, the findings show that compatibility is positively related to organizations’ 

adoption of CCT. Premkumar et al., (1997) found that the greater the technical 

compatibility of electronic data interchange systems, the better the adaptation (i.e., 

initial use of the innovation). However, this is not the case for organizational 

compatibility. Thus, future research should consider organizational and technical 

compatibility as separate predictors and explore whether there is any difference in 

terms of their impact on organizations’ adoption of CCT. 

4. Researchers can revisit the conceptualization of the dependent variable. The findings 

show that security concerns, facilitating conditions, complexity, and trading partner 

power constitute significant predictors of intention to adopt CCT, while relative 
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advantage and compatibility constitute significant predictors of adoption of CCT.  

Similarly, age and gender did not moderate any relationship while awareness, 

experience, and nationality moderated different relationships in the model. Also, the 

three cultural dimensions were all found to be moderating variables of different 

relationships in the TSE model. It is recommended that in future research other cultural 

dimensions like masculinity, long term orientation, and indulgence could be assessed as 

to whether they have any moderating effect. 

5. Further research is suggested to better understand the SC context that has resulted in 

the most significant driver for cloud computing adoption within the SPSC organizations. 

This involves the development of new constructs to investigate the specific influence of 

legal regulations, data centre locations, customisation, and vendor locking while adding 

aspects such security, availability, and sustainability that were not the focus for this 

research (DePietro et al., 1990). 

6. This study focused on the adoption of cloud computing services from SC organizations’ 

perspectives. The investigation of continual intention to use CCT can be a potential 

future research topic.  

7. Finally, the predictors of CCT adoption may change with the passage of time (Tornatzky 

& Klein, 1982). It is therefore recommended that a longitudinal study be conducted in 

future to ascertain variations in adoption constructs. 
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Appendix C: Survey Instrument 
 

Adoption of Cloud Computing Technology in Supply Chains in Saudi Arabia 

My name is Kashif Jalal and I am a lecturer at Dammam Community College, King Fahd University 

of Petroleum and Minerals (KFUPM), Saudi Arabia. I am also pursuing PhD at the University of 

Portsmouth, UK. My research is on the adoption of cloud computing technology in supply chains in 

the context of Saudi Arabia. 

 

As part of my research study, I’d like to invite you to participate in a survey questionnaire to 

investigate the factors that influence the adoption of cloud computing technology by organizations in 

Saudi petro-chemical supply chains. You are requested to participate in this study since your work 

involves supply chain related activities. You may leave the survey at this point if you do not meet any 

of the following conditions: 

1- Are aware of cloud computing technology 

2- Are involved in supply chain related activities in your organization 

3- Are working at a middle to senior managerial level in your organization 

 

Your participation is on voluntary basis; before the data analysis begins, you may withdraw your 

response if you wish to do so by simply sending me an email. This study is confidential which means 

that no part of the information filled in would be used anywhere other than academic purposes. The 

study is entirely for academic purposes and your response will be treated in a strictly confidential 

manner. 

 

If you have any questions you may contact me via my contact details given below. 

 

Your response is highly appreciated.  

Regards, 

 

Kashif Jalal (PhD Student) 

Contact details: 

jalal@dcc.kfupm.edu.sa  

kashif.syed@port.ac.uk  

Phone +96638683300 Ext 885 

 

PS: The findings will be published in a refereed journal. If you would like to receive a copy of the 

article, please enter your email here: 

  

mailto:jalal@dcc.kfupm.edu.sa
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Cloud Computing Technology (CCT) allows storing and accessing data and programs over 

the internet instead of using your organization's own IT resources, both hardware and 

software. CCT is a web-based service that may be used for performing business 

transactions among your trading partners (customers/suppliers/others) for collaboration, 

coordination, and sharing of information. 

 

Rather than investing huge sums of dollars on IT resources; companies may use CCT for 

data storage, software usage (ERP, CRM, Emails, etc.), platform usage e.g. hardware and 

software tools – usually those needed for application development etc., and 

infrastructure usage (high powered computing, data processing, printing etc.) at minimal 

costs. Organizations as part of supply chains benefit from CCT as it promises to improve 

information visibility, collaboration, and coordination among the partner organizations. 

 

 

1. Are you aware of cloud computing technology? 

Not 

aware 

Low 

awareness 

High 

awareness 

   
 

Low-awareness: a person who knows that the technology exits 

High awareness: a person not only knows the existence of the technology but is also 

aware of its potential benefits and uses 

2. Does your organization have a formal plan for cloud 

compuing adoption? 

Yes No Don’t Know 
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Note: Following questions relate to PERCEIVED RELATIVE ADVANTAGE. Perceived relative advantage refers to 

using Cloud Computing Technology is more advantageous than having your own technology infrastructure 

within the supply chain. State to what level do you DISAGREE or AGREE with the following statements. You 

may use 'OTHER' option for N/A, Not Sure, I don't know, or comments if any. 

Statement Strongly Disagree     Neutral 
Strongly 

Agree 
Other 

RA1. Using cloud computing technology 
may help manage supply chain operations in 
an efficient way (e.g. information sharing, 
collaboration, cooperation) 

1 2 3 4 5  

      

RA2. Using cloud computing services may 
improve the quality of operations (e.g. reduced 
lead times) 

1 2 3 4 5  

      

RA3. Using cloud computing may increase 
supply chain productivity (e.g. increased 
information visibility) 

1 2 3 4 5  

      

RA4. Using cloud computing technology 
may reduce operating costs 

1 2 3 4 5  

      

Comments if any: 

 

 

Note: Following questions relate to PERCEIVED COMPLEXITY. Perceived complexity refers to the degree to 

which cloud computing technology is perceived as difficult to use. State to what level do you DISAGREE or 

AGREE with the following statements. You may use 'OTHER' option for N/A, Not Sure, I don't know, or 

comments if any. 

Statement Strongly Disagree Neutral 
Strongly 

Agree 
Other 

CX1. Learning the skills needed to adopt 
cloud computing technology are complex 

1 2 3 4 5  

      

CX2. Transferring current systems to cloud 
platform is a difficult process 

1 2 3 4 5  

      

CX3. Maintaining cloud computing 
platform is complicated 

1 2 3 4 5  

      

CX4.  Maintaining cloud computing 
platform is complex 

1 2 3 4 5  

      

Comments if any: 
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Note: Following questions relate to PERCEIVED COMPATIBILITY. Perceived compatibility refers to the degree 

to which cloud computing technology fits with your organization’s existing values, previous practices, and 

current needs. State to what level do you DISAGREE or AGREE with the following statements. You may use 

'OTHER' option for N/A, Not Sure, I don't know, or comments if any. 

Statement Strongly Disagree Neutral 
Strongly 

Agree 
Other 

CM1. Using cloud computing will be 
compatible with our organization’s work 
environment 

1 2 3 4 5  

      

CM2. Using cloud computing will be 
compatible with existing hardware and 
software in our organization 

1 2 3 4 5  

      

CM3. Using cloud computing will be 
compatible with our supply chain operations 

1 2 3 4 5  

      

CM4. Using cloud computing fits the work 
style of our organization 

1 2 3 4 5  

      

Comments if any: 

 

 

Note: Following questions relate to SECURITY CONCERNS. Security concerns refer that organizations in a 

supply chain are worried about their data as they do not have much control over it. State to what level do 

you DISAGREE or AGREE with the following statements. You may use 'OTHER' option for N/A, Not Sure, I 

don't know, or comments if any. 

Statement Strongly Disagree Neutral Strongly Agree Other 

SE1. Our organization is concerned 

about privacy of data on cloud computing 

1 2 3 4 5  

      

SE2. Our organization is concerned 

about backup of data on cloud computing 

1 2 3 4 5  

      

SE3. Our organization lacks 

confidence in security within cloud 

computing 

1 2 3 4 5  

      

SE4. Our organization is concerned 

about recovery of data on cloud 

computing 

1 2 3 4 5  

      

Comments if any: 
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Note: Following questions relate to ENVIRONMENTAL UNCERTAINTY. Environmental uncertainty for supply 

chains is characterized by changes in customer demand, irregularity of supplier quantities and quality, 

unstable price variations, random competitor actions, or changes in production processes.  State to what 

level do you DISAGREE or AGREE with the following statements. You may use 'OTHER' option for N/A, Not 

Sure, I don't know, or comments if any. 

Statement 
Strongly 
Disagree 

Neutral 
Strongly 

Agree 
Other 

EU1. Due to rapid changes in technology, it 

is very difficult to predict any changes in our 

industry 

1 2 3 4 5  

      

EU2. Competition in our industry is severe; 

i.e. anything that one competitor offers, others 

match readily 

1 2 3 4 5  

      

EU3. Our organization is concerned that 

current laws are not sufficient to protect the 

interests of cloud users 

1 2 3 4 5  

      

EU4. Our organization is concerned that 

current regulations are not sufficient to 

protect the interests of cloud users 

1 2 3 4 5  

      

Comments if any: 

 

Note: Following questions relate to FACILITATING CONDITIONS. Facilitating conditions refer to 

organizational characteristics that influence use of cloud computing technology. Such characteristics may 

include user support, technical training, or regulatory policy. State to what level do you DISAGREE or AGREE 

with the following statements. You may use 'OTHER' option for N/A, Not Sure, I don't know, or comments if 

any. 

Statement 
Strongly 
Disagree 

Neutral 
Strongly 

Agree 
Other 

FC1. Availability of support from service 

provider will help adoption of cloud computing 

1 2 3 4 5  

      

FC2. Clear policies from regulatory 

authorities will help adoption of cloud 

computing 

1 2 3 4 5  

      

FC3. Availability of technical training will 

help adoption of cloud computing 

1 2 3 4 5  

      

FC4. Clear instructions from regulatory 

authorities will help adoption of cloud 

computing 

1 2 3 4 5  

      

Comments if any: 
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Note: Following questions relate to TOP MANAGEMENT SUPPORT. Top management support refers to 

willingness and support from the top management in adoption of cloud computing technology. You may use 

'OTHER' option for N/A, Not Sure, I don't know, or comments if any. State to what level do you DISAGREE or 

AGREE with the following statements. You may use 'OTHER' option for N/A, Not Sure, I don't know, or 

comments if any. 

Statement Strongly Disagree Neutral 
Strongly 

Agree 
Other 

TM1. Our top management considers cloud 

computing services as important to our supply 

chain operations 

1 2 3 4 5  

      

TM2. Our top management supports the 

use of new technologies in our organization 

1 2 3 4 5  

      

TM3. Our top management is interested in 

the use of cloud computing services in our 

organization 

1 2 3 4 5  

      

TM4. Our top management recognizes the 

potential of cloud computing for future success 

of our organization 

1 2 3 4 5  

      

Comments if any: 

 

Note: Following questions relate to TRADING PARTNER READINESS. Trading partner readiness refers that 

your (firm’s) trading partners have the technological, financial, and man-power resources to adopt and use 

the cloud computing technology when your firm intends to adopt it. You may use 'OTHER' option for N/A, 

Not Sure, I don't know, or comments if any. State to what level do you DISAGREE or AGREE with the 

following statements. You may use 'OTHER' option for N/A, Not Sure, I don't know, or comments if any. 

Statement Strongly Disagree Neutral 
Strongly 

Agree 
Other 

PR1. Our trading partners share their 

supply chain related initiatives with us  

(technological, financial, or man-power) that 

indicate their readiness 

1 2 3 4 5  

      

PR2. Information (such as technological, 

financial, or man-power etc.) on trading 

partners are considered to be very important 

for decisions of technology adoption 

1 2 3 4 5  

      

PR3. Our trading partners seem to have 

the necessary (technological, financial, or man-

power) resources to adopt cloud computing 

technology 

1 2 3 4 5  

      

PR4. Our trading partners heavily use 

technology in their business operations 

1 2 3 4 5  

      

Comments if any: 
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Note: Following questions relate to TRADING PARTNER POWER. Trading partner power refers to the inter-

dependence of partners in a supply chain. The partner who is less dependent on the other would be in a 

position to exert greater control (power) over the inter-organizational transactions. You may use 'OTHER' 

option for N/A, Not Sure, I don't know, or comments if any. State to what level do you DISAGREE or AGREE 

with the following statements. You may use 'OTHER' option for N/A, Not Sure, I don't know, or comments if 

any. 

Statement Strongly Disagree       Neutral 
Strongly 

Agree 
Other 

PP1. Our trading partners have high 

bargaining power; it is easy for them to switch 

to our competitors for their purchasing 

requirements 

1 2 3 4 5  

      

PP2. It is important to have continued 

business relationship with our trading partners 

to achieve our business goals 

1 2 3 4 5  

      

PP3. Significant proportion of our total 

profits depend on relations with our trading 

partners 

1 2 3 4 5  

      

PP4. Our ogranization is very much 

dependent on our trading partners 

1 2 3 4 5  

      

Comments if any: 

 

Note: Following questions relate to TRADING PARTNER RELATIONSHIP. Trading partner relationship is an 

enabler of better information sharing and coordination among trading partners and there is positive 

relationship between trading partner relationships and adoption of supply chain technology. Successful 

supply chain relationships are based on trust and strong commitment among the supply chain partners. You 

may use 'OTHER' option for N/A, Not Sure, I don't know, or comments if any. State to what level do you 

DISAGREE or AGREE with the following statements. You may use 'OTHER' option for N/A, Not Sure, I don't 

know, or comments if any. 

Statement Strongly Disagree        Neutral 
Strongly 

Agree 
Other 

TP1. There is a strong commitment 

between our organization and our trading 

partners 

1 2 3 4 5  

      

TP2. Our organization is generally satisfied 

with the level of cooperation between us and 

our trading partners 

1 2 3 4 5  

      

TP3. Our organization’s relationships with 

its trading partners are generally long lasting 

1 2 3 4 5  

      

TP4. Our organization is generally satisfied 

with the exchange of information between 

our firm and its trading partners 

1 2 3 4 5  

      

Comments if any: 
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Note: Following questions relate to POWER DISTANCE. Power distance refers to the extent to which the less 

powerful partners of supply chain in a society expect and accept that power is distributed unequally. You 

may use 'OTHER' option for N/A, Not Sure, I don't know, or comments if any. State to what level do you 

DISAGREE or AGREE with the following statements. You may use 'OTHER' option for N/A, Not Sure, I don't 

know, or comments if any. 

Statement Strongly Disagree Neutral 
Strongly 

Agree 
Other 

PD1. In general, our organization DOES 

NOT consult with the trading partners before 

taking decisions regarding any new initiatives 

1 2 3 4 5  

      

PD2. Our organization can survive better 

without consulting with trading partners 

1 2 3 4 5  

      

PD3. Our organization DOES NOT HAVE 

good relationship with the focal organization in 

the chain 

1 2 3 4 5  

      

PD4. Our trading partners may disagree 

with each other's decisions 

1 2 3 4 5  

      

Comments if any: 

 

Note: Following questions relate to UNCERTAINTY AVOIDANCE. Uncertainty avoidance refers to the extent 

to which the members of institutions and organizations within a society feel threatened by uncertain, 

unknown, ambiguous, or unstructured situations. You may use 'OTHER' option for N/A, Not Sure, I don't 

know, or comments if any. State to what level do you DISAGREE or AGREE with the following statements. 

You may use 'OTHER' option for N/A, Not Sure, I don't know, or comments if any. 

Statement Strongly Disagree Neutral 
Strongly 

Agree 
Other 

UA1. Members of our organization may not 

feel comfortable using any new technology 

1 2 3 4 5  

      

UA2. Members of our organization might 

be frustrated if any partner organization has 

internet issues 

1 2 3 4 5  

      

UA3. Our organization is uncertain about 

uninterrupted availability of cloud technology 

1 2 3 4 5  

      

UA4. Members of our organization may 

feel nervous while using cloud technology 

1 2 3 4 5  

      

Comments if any: 
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Note: Following questions relate to INDIVIDUALISM. Individualism refers to a society in which the ties 

between trading partners are loose: an organization is expected to look after itself and its immediate 

subsidiaries only. You may use 'OTHER' option for N/A, Not Sure, I don't know, or comments if any. State to 

what level do you DISAGREE or AGREE with the following statements. You may use 'OTHER' option for N/A, 

Not Sure, I don't know, or comments if any. 

Statement Strongly Disagree Neutral 
Strongly 

Agree 
Other 

IND1. Our organization would rather work 

alone than slowing down with a trading 

partner 

1 2 3 4 5  

      

IND2. To be a leading organization in the 

industry, an organization must be resourceful 

1 2 3 4 5  

      

IND3. An organization should resolve its 

problems itself rather than seek help from its 

trading partners 

1 2 3 4 5  

      

IND4. Our organization has good physical 

working environment 

1 2 3 4 5  

      

Comments if any: 

 

Note: Following questions relate to INTENTION to adopt cloud computing technology by your organization 

in the supply chain. State to what level do you DISAGREE or AGREE with the following statements. You may 

use 'OTHER' option for N/A, Not Sure, I don't know, or comments if any. 

Statement Strongly Disagree Neutral 
Strongly 

Agree 
Other 

INT1. Our organization has evaluated, and 

intends to adopt cloud computing technology 

1 2 3 4 5  

      

INT2. Our organization intends to use to 

cloud computing technology 

1 2 3 4 5  

      

INT3. Our organization intends to continue 

to use cloud computing technology in future 

1 2 3 4 5  

      

INT4. Our organization intends to adopt 

cloud computing technology 

1 2 3 4 5  

      

Comments if any: 
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Note: Following questions relate to ADOPTION of cloud computing technology by your organization in the 

supply chain. State to what level do you DISAGREE or AGREE with the following statements. You may use 

'OTHER' option for N/A, Not Sure, I don't know, or comments if any. 

Statement Strongly Disagree Neutral 
Strongly 

Agree 
Other 

ADP1. Our organization is not considering 

adoption of cloud computing technology 

1 2 3 4 5  

      

ADP2. Our organization is currently 

evaluating adoption of cloud computing 

technology 

1 2 3 4 5  

      

ADP3. Our organization has already adopted 

cloud computing technology (software, 

infrastructure, or platform) 

1 2 3 4 5  

      

ADP4. After adopting cloud technology our 

coordination with our partners has improved 

1 2 3 4 5  

      

Comments if any: 

 

 

Following questions relate to you and your organization. 
 

3. Which year was your organization established (Gregorian)?  _____________________ 
 

4. Where is your organization located (your work area)?  

 Eastern Region (Dammam, Jubail, Hasa, Sihat, Abqaiq, Rastanura, Khafji, Hafr Albaten) 

 Central Region (Riyadh, Qasim, Hail, Buraidah) 

 Western Region (Jeddah, Mecca, Madina, Khamis Mashit) 
 

5. What is the type of our organization?  

 Commercial (for profit organization) 

 Non-commercial (not for profit organization)  

 Government 
 

6. What is the main operating industry?  

 Oil and Gas 

 Petrochemical 

 Construction 

 Pharmaceutical/Medical/Healthcare  

 Computer/IT related  

 Transportation  

 Manufacturing/Production 

 Logistics/3PL/4PL 

 Others (specify) _____________________ 

 



259 

 

7. What is the size range of your organization (No. of employees)?  

 upto 50 

 51 – 100  

 101 – 500  

 501 – 1000  

 > 1000 
 

8. What is your nationality?______________________________________ 
 

9. What is your role (job title)?___________________________________ 
 

10. Qualification:  

 Diploma 

 Certified Supply Chain Practitioners 

 Bachelors 

 Masters 

 Doctorate 

 Other 
 

11. Experience in Supply Chain: 

 Less than 1 year 

 1 – 3 years 

 3 – 5 years 

 More than 5 years 

 

12. Which of the following activities are currently being performed in your organization using 

cloud compuing services:  

 
Yes No 

Don’t 

Know 
NA 

Communication services (Email, messaging, etc.)     

Data storage services     

Supplier selection (getting quotes, bids, etc.)     

Purchase order processing     

Procurement from suppliers (distribution, warehouse, shipping, logistics, 

etc.) 
    

Invoicing and payment processing     

Demand management/Forecasting (procurement analysis)     

Customer relationship management (CRM)     

Supplier relationship management (SRM)     

Supply chain management (SCM)     

Enterprise resource planning system (ERP)     

Inventory management system (IMS)     

Product data Management (PDM)     

Automated Quality Control (AQC) system     
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Computer Aided Design (CAD) system     

Manufacturing Execution Systems (MES)     

Transportation Management System (TMS)     

Supply Chain Event Management (SCE)     
 

 

Thank you; a copy of published work will be provided to you if you have opted for one. 
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Appendix D: Interview Instrument 
 

Adoption of Cloud Computing Technology by Organizations of Saudi 

Petrochemical Supply Chains 
My name is Kashif Jalal Syed. I am a PhD student at the University of Portsmouth, UK. I am conducting a 

research study which deals with identifying factors affecting adoption of cloud computing technology by 

organizations in Saudi petrochemical supply chains. You have been short listed from a list of experts in the areas 

of petrochemicals.   

Cloud Computing Technology (CCT) allows storing and accessing data and programs over the Internet instead of using 

your organization's own IT resources, both hardware and software. CCT is a web-based service that is used for performing 

business transactions among your trading partners (customers/suppliers/others) for collaboration, coordination, and 

sharing of information. Rather than spending huge sums of dollars on IT resources; companies use CCT for data storage, 

software usage (ERP, CRM, Emails, etc.), platform usage e.g. hardware and software tools – usually those needed for 

application development etc., and infrastructure usage (high powered computing, data processing, printing etc.) at minimal 

costs. 

I invite you to participate in this study by signing your consent hereunder. Your participation is on voluntary 

basis; you may withdraw at any point during the interview if you wish to do so. This study is confidential which 

means that no part of the information would be used anywhere other than the academic purposes. Please go over 

the handouts provided and if there is anything needs clarification then please do ask. 

Name: __________________________________ Signature: _______________________  

 
PS: The findings will be published in a refereed journal. If you would like to receive a copy of the article, please 

enter your email here: 

 

Note: Following questions relate to PERCEIVED RELATIVE ADVANTAGE. Perceived relative advantage 

here means using CCT is more advantageous than having your own technology infrastructure within the 

supply chain. 

1. Do you think using cloud computing technology is beneficial to supply chains in Saudi market? 

e.g. it may help managing supply chain operations better; increase supply chain productivity; improve 

quality of operations; reduce operating costs. 

 

 

Note: Following questions relate to PERCEIVED COMPLEXITY. Perceived complexity refers to the degree 

to which cloud computing technology is perceived as difficult to use.  

2. Do you think using cloud computing technology is a complex issue in supply chains in Saudi 

market? 

e.g. it may difficult to learn how to use CCT; migrating current systems to CCT might be difficult; 

maintaining cloud platform might be complicated 
 

 

Note: Following questions relate to PERCEIVED COMPATIBILITY. Perceived compatibility refers to the 

degree to which cloud computing technology fits with your organization’s existing values, previous practices, 

and current needs. 
3. Do you think cloud computing technology is compatible within your organization? 

e.g. CCT is compatible with existing working environment; existing supply chain operations; fits the working 

style of your organization etc. 

 

 

Note: Following questions relate to SECURITY CONCERNS. Security concerns refer that organizations in a 

supply chain are worried about their data as they do not have much control over it.  

4. Do you think using cloud computing technology is a security risk in supply chains in Saudi market? 

e.g. data on the cloud; privacy issues; backup issues; data recovery issues etc. 
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Note: Following questions relate to FACILITATING CONDITIONS. Facilitating conditions refer to 

organizational characteristics that influence use of cloud computing technology. Such characteristics may 

include user support, technical training, or regulatory policy. 

5. Do you think facilitating conditions would help organizations to decide using/adopting cloud 

computing technology in supply chains? 

e.g. cloud service provider availability; clear regulations and policies; training etc. 

 

 

Note: Following questions relate to ENVIRONMENTAL UNCERTAINTY. Environmental uncertainty for 

supply chains is characterized by changes in customer demand, irregularity of supplier quantities and 

quality, unstable price variations, random competitor actions, or changes in production processes. 
6. Do you think environmental conditions affect use/adoption of cloud computing technology in supply 

chains? 

e.g. technological uncertainty; competition; current laws and regulations may change  etc. 

 

 

Note: Following questions relate to TOP MANAGEMENT SUPPORT. Top management support refers to 

willingness and support from the top management in adoption of cloud computing technology.  

7. Do you think top management support is important in adopting cloud computing technology in 

supply chains in Saudi market? 

e.g. top mgt supports and interested in cloud tech; top mgt supports new tech;  etc. 

 

 

Note: Following questions relate to TRADING PARTNER READINESS. Trading partner readiness refers 

that your (firm’s) trading partners have the technological, financial, and man-power resources to adopt and 

use the cloud computing technology when your firm intends to adopt it.  
8. Do you think trading partner readiness affects adoption of cloud computing technology in supply 

chains in Saudi market? 

e.g. if trading partners share their info on technological, financial, or human readiness; such info is 

considered very important; or your trading partners have necessary resources to adopt cloud; your trading 

partners heavily use technology etc. 

 

 

Note: Following question relate to TRADING PARTNER POWER. Trading partner power refers to the inter-

dependence of partners in a supply chain. The partner who is less dependent on the other would be in a 

position to exert greater control (power) over the inter-organizational transactions. 

9. Do you think trading partner power affects adoption of cloud computing technology in supply 

chains in Saudi market? 

e.g. if trading partners have high bargaining power than you; your org depends more on your trading 

partners etc. 

 

Note: Following questions relate to TRADING PARTNER RELATIONSHIP. Trading partner relationship is 

an enabler of better information sharing and coordination among trading partners and there is positive 

relationship between trading partner relationships and adoption of supply chain technology. Successful 

supply chain relationships are based on trust and strong commitment among the supply chain partners.  

10. Do you think trading partner relationship affects adoption of cloud computing technology in supply 

chains in Saudi market? 

e.g. trading partners have strong commitment between them; one partner is satisfied with the other partner; 

your relationship with partners are generally long lasting; etc. 

 

 

Note: Following question relate to BEHAVIOURAL INTENTION. Behavioural intention and adoption are 

two dependent variables. Adoption itself cannot be measured, literature says that it is the intention that leads 

to adoption of a technology. If there is intention then there will be adoption 

11. Do you think there is a relationship between behaviour intention and adoption? 

e.g. if there is intention, does it mean that there will also be adoption and vice versa, etc. 

 

 

Values in the workplace are influenced by culture. Culture is “the collective programming of the mind 

distinguishing the members of one group or category of people from others” Saudi organizations are 

managed by people of different cultures. 
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12. Since this study is conducted in Saudi Arabia and there are Arab and Non-Arab managers in 

organizations; do you think this Arab and Non-Arab culture has any effect on adoption of cloud 

technology? How? 

e.g. Arab attitude and management style is different from non-Arab attitude and management style 
 

 

13. Which cultural factors affect adoption of cloud computing technology in supply chains in Saudi 

market? 

e.g. inequality in system; rules and regulations; freedom to adopt new technology; etc. 
 

 

Following questions relate to you and your organization. 

1. Which of the following influences (moderates) technology adoption?  

 1- Yes  

 2- No 

 3- Don’t know 

 

2. Are you aware of CCT?  

 1- Not aware  

 2- Low-awareness (a person who knows that the technology exits) 

 3- High-awareness (a person not only knows the existence of the technology but is also aware of its 

potential benefits and uses) 

 

3. How many years of experience do you have in your field?  _____________________ 
 

4. What is your education level?  _____________________ 

 1- High School 

 2- BS degree 

 3- MS degree 

 4- Other _____________________ 
 

5. What is the type of our organization?  

 1- Commercial (for profit organization) 

 2- Non-commercial (not for profit organization)  

 3- Government 
 

6. What is the main operating industry?  

 1- Oil and Gas 

 2- Petrochemical 

 3- Construction 

 4- Pharmaceutical/Medical/Healthcare  

 5- Computer/IT related  

 6- Transportation  

 7- Manufacturing/Production 

 8- Logistics/3PL/4PL 

 9- Others (specify) _____________________ 
 

7. What is your nationality?______________________________________ 
 

8. What is your role (job title)?___________________________________ 

 

9. Which of the following activities are currently being performed in your organization using cloud 

compuing services:  

 Yes No 
Don’t 

Know 
NA 

Communication services (Email, messaging, etc.) 
    

Data storage services 
    

Supplier selection (getting quotes, bids, etc.) 
    

Purchase order processing 
    

Procurement from suppliers (distribution, warehouse, shipping, logistics, etc.) 
    

Invoicing and payment processing 
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Demand management/Forecasting (procurement analysis) 
    

Customer relationship management (CRM) 
    

Supplier relationship management (SRM) 
    

Supply chain management (SCM) 
    

Enterprise resource planning system (ERP) 
    

Inventory management system (IMS) 
    

Product data Management (PDM) 
    

Automated Quality Control (AQC) system 
    

Computer Aided Design (CAD) system 
    

Manufacturing Execution Systems (MES) 
    

Transportation Management System (TMS) 
    

Supply Chain Event Management (SCE) 
    

 
Last Question: 
The following question was asked regarding other factors that might not have been discussed: 

Would you like to add another factor or anything that has not been discussed in regard to technology 

adoption? 

Comments: 

…………………………………………………………………. 

…………………………………………………………………. 

…………………………………………………………………. 

 
 

 

Thank you; a copy of published work will be provided to you if you like. 

Appendix 2.1: Definitions of CCT 
Definitions of CCT compiled from literature 

Provided by Definition 

Forrester (Staten, 2008) 
“A pool of abstracted, highly scalable, and managed infrastructure capable of 

hosting end-customer applications and billed by consumption.” 

(Vouk, 2008) 

“[…] embraces cyber-infrastructure, and builds on virtualization, distributed 

computing, grid computing, utility computing, networking, and Web and 

software services.” 

(Nurmi et al., 2008) 

“[...] provides access to large pools of data and computing resources via variety 

of interfaces similar to existing grid and HPC resource management and 

programming systems. These systems offer a new programming target for 

scalable application developers.” 

(Youseff et al. 2008) 

“[…] can be considered a new computing paradigm allowing users to utilize 

computing infrastructure over the network, supplied as a service at possibly 

one or more levels of abstraction.” 

(McFedries, 2008) 

“cloud computing, in which not just our data but even our software resides 

within the cloud, and we access everything not only through our PCs but also 

cloud-friendly devices, such as smartphones, PDAs... the mega computer 

enabled by virtualization and software as a service... this is utility computing 

powered by massive utility data center”. 

(Geelan, 2009) 
“... CC projects are more powerful and crash proof than Grid systems 

developed even in recent years” 

(Vaquero et al. 2009) 

“[…] is a large pool of easily usable and accessible virtualized resources which 

can be dynamically reconfigured to adjust to a variable load (scale), allowing for 

optimum resource utilization; exploited by a pay-per-use model guaranteed by 

the Infrastructure Provider by means of customized SLAs.” 
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(Buyya, 2009) 

“[...] a type of parallel and distributed system consisting of a group of inter-

connected and virtualized computers that are dynamically provisioned and 

presented as one or more unified computing resource(s) based on SLAs 

between service provider and consumers.” 

(Perilli et al., 2009) 
“[…] on-demand service model for IT provision based on virtualization and 

distributed computing technologies.” 

(Goyal and Dadizadeh, 2009) 
“[…] is a style of computing where dynamically scalable and virtualized 

resources are provided as a service over the Internet.” 

(Armbrust et al., 2009) 

“[…] refers to applications delivered as services over the Internet from massive 

data centers hosting the hardware and systems software providing Software as 

a Service (SaaS). The datacenter is referred to as a Cloud.” 

(Buyya et al., 2009) 

“[…] parallel and distributed computing build upon collection of dynamically 

provisioned interconnected and virtualized computers that are presented as 

one or more unified computing resource based on service level agreements 

established through negotiation between the service provider and consumers.” 

(Vaquero, Rodero–Merino, 

Caceres, and Lindner, 2009) 

“[…] pool of accessible virtualized resources dynamically reconfigurable to 

scale, allowing for optimum resource utilization on a pay-per-use model in 

which guarantees are offered by the infrastructure provider by means of 

customized SLAs.” 

Gartner (Plummer, et al., 

2009) 

“A of computing style in which highly scalable IT-related capabilities are 

delivered as a service to multiple customers over the Internet.” 

UC Berkeley (Armbrust, Fox, 

Griffith, Joseph, Katz, 

Konwinski, et al., 2009) 

“The illusion of unlimited on demand availability of computing resources, 

elimination of up-front investment, and the ability to pay per use.” 

(Lewis, 2010) 

“[...] paradigm for large-scale distributed computing using existing technologies 

such as virtualization, service-orientation, and grid computing. It offers a 

different way to acquire and manage IT resources on a large scale.” 

(Böhm et al., 2010) 

“[…] is an IT deployment model, based on virtualization, where, infrastructure, 

applications, and data resources are deployed via the internet as a distributed 

service, scalable on demand and can be priced on a pay-per-use basis.” 

(Hogan et al., 2011;  NIST, 

2011) 

“[…] is a model for enabling ubiquitous, convenient, on-demand network access 

to a shared pool of configurable computing resources that can be rapidly 

provisioned and released with minimal management effort or service provider 

interaction.” 

(Feuerlicht, G. et al., 2011) 

“[…] involves the virtualized delivery of IT resources as services over the 

Internet. These services are delivered in a scalable and secure manner from a 

remote data center on a “pay as you use” basis, and are categorized into 

infrastructure services (IaaS), platform services (PaaS) and software services 

(SaaS).” 

(Kramer, F., 2012) 

“[…] is a new computing paradigm which changes the purchasing, maintenance 

and disposal process of IT by providing on-demand procurement of a dynamic 

basket of IT resources. These resources are hosted in specialized data centers 

and can be purchased and scaled over the Internet, on-demand and location 

independently”.  

(Joe Weinman, 2013) 

“CC may be defined as a service that has the following attributes: 

Common infrastructure  
Location independence 
Online accessibility 
Utility pricing 
on-Demand resources 
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Appendix 2.2: CCT Security Issues 

 

Key CCT security issues and suggested solutions compiled from literature 
 

Reference Issues Solution Suggested 
(Mollet, Liu, Jamil, 
& Zaki, 2011) 

 Data Security 
 Data Storage Security  
 Hostile Attack. 

 CC Security Framework, Ensuring Data 
Storage Security, Service Level Agreement  

Senguptat et al, 
(2011) 

 foremost concern is about data 
integrity 

 confidentiality and privacy 
 Provenance. 
 abstraction 
 lack of execution controls 
 third party control of data 
 multi-party processing. 

A 3 step method is suggested that will help in 
rigorously assessing security namely;  
1. Describe security requirements 
2. Describe and review provider’s strengths 

and weaknesses 
3. Map application’s security characteristics 

and cloud security characteristics to 
perform a fit analysis 

(D. Chen & Zhao, 
2012) 

 data security and privacy 
protection issues are the primary 
problems 

 Regarding privacy protection, privacy data 
identification and isolation are the primary 
tasks 

Faraz Sabani, 
(2011) 

 Security is one of the most 
discussed issue 

 access to information, access to network 
services, access to operating systems, and 
access to applications and systems should 
be checked. 

 good access practices be adopted and 
access rights should be managed 

Qing Wang, (2011)  data integrity verification   it is vital that service quality should be 
objectively and independently evaluated..  

(W. Liu, 2012)  The security problem  
 The data privacy and service 

availability. 
 administration of CC  
 data security 
 protecting of user data 
 Stability of cloud platform. 

 Single security method is not enough 
 Multiple technologies and strategies be 

adopted for security  
 strong user access control to strengthen 

data management aspects  
 cloud centers in different areas and the 

data can be stored in different nodes.  
 legal protection of cloud service 

Pal et al, (2012)  data security is the major 
concern.  

 Service level agreements are pro 
service providers and are not able 
to maintain the homogeneity as 
regards to Cloud Security.  

 A Security framework should be adopted 
for end to end cloud security  

 Open Security Framework 
 fulfill this security gap 

Shaheed et al, 
(2012) 

 Trustworthiness of the cloud 
service provider  

 The risk of illegal access is higher 
in cloud  

 Virtualization poses threat to 
availability of data. 

 Unless Data Leakage Prevention (DLP) 
agents are embedded in cloud 

 Against the trustworthiness of provider, 
encryption can be suggested develop a 
uniform standard for security policies and 
protocol.  

(Govil, Karthik, 
Karthikeyan, 
Chaurasiya, & Das, 
2012) 

 One issue is to select the optimal 
foreign cloud amongst the 
federation, which provides 
services according to the client 
requirements.  

 On-Demand Self Service, Broad Network 
Access, Resource Pooling, Rapid Elasticity, 
and Measured Service 

Fan et al, (2012)  trust-related problems 
 system trustworthiness under 

uncertainty 
 virtualization security issues 
 entity trust relationship 

management. 

 introduce a three-layered cloud trust 
management framework which can 
provide an overview of the important parts 
contributing to the trustworthiness CC 
environment.  
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(Carlin & Curran, 
2012) 

 Security 
 lack of standards 
 no clear cloud definition 
 no control over the underlying 

computing resources 
 quality, availability, reliability, 

and performance  
 service providers need to be 

transparent and responsible  

 Consumer confidence can be achieved 
through a mutual agreement commonly 
referred to as a Service Level Agreement 
(SLA)  

(Brooks, Robinson, 
& Mcknight, 2012) 

 security and privacy concerns of 
data  

 Security has emerged as arguably 
the most significant barrier  

 Increased data and service 
transparency 

 The CC service deployment and 
architecture (e.g. private, community, 
public or hybrid) chosen must FIT the 
security and privacy needs of the 
organization adopting this type of 
environment.  

Harauz, Kauffman, 
and Potter, (2010) 

 Security is implicit 
 e-discovery,  
 regulatory compliance (including 

privacy) 
 auditing 

 provider should be able to provide a tested 
encryption schema to tackle security issue 
and ensure that the storage environment 
defends data; rigorous access controls  be 
implemented; regular data backup and its 
storage should be done. 

 
   

References Security Issues 

Gartner: Seven cloud-computing 
security risks by Jon Brodkin of 
Network World available at 
http://www.infoworld.com/d/security-
central/gartner-seven-cloud-computing-
security-risks-853 

 Privileged user access 
 Regulatory compliance 
 Data location 
 Data segregation 
 Recovery 
 Investigative support 
 Long-term viability 

 
Bhel and Bhel, (2012)  Confidentiality and Integrity of Information 

 Availability of Information 
 Repudiation of Information 
 Shared Platform Issues 
 Service hijacking 
 Loss of Control 

Security standards for Cloud 

Audu, Nuhu Enemaduku , (2012)  loss of control 
 Vendor lock-in 
 compliance risks 
 isolation failures 
 data protection 
 malicious insider 
 insecure or incomplete data deletion 

  
(Pal & Pattnaik, 2012)  Security issues; data loss, phishing the data, threat is the 

common problem  
 Privacy and reliability are to be maintained  
 unauthorized usage and its retrieval 
 lack of user administration and third party access  
 Internet latency is also a hindrance  
 multi-tenancy is also a considerable issue  

  
Radut, Popa, and Codreanu, (2012)  Trust 

 electronic identity 
 actual control over the information 
 legal issues  

  
Stanciu Victoria and Bran Florin, (2012)   cyber-attack  

 hyper-jacking  
 aspect related to security of highly regulated data in cloud 

  

http://www.infoworld.com/d/security-central/gartner-seven-cloud-computing-security-risks-853
http://www.infoworld.com/d/security-central/gartner-seven-cloud-computing-security-risks-853
http://www.infoworld.com/d/security-central/gartner-seven-cloud-computing-security-risks-853
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Hoffman and Woods, (2010)  Performance Instability, Latency and Network Limits 
 No Scalable Storage, Interoperability and Lock-In 
 Absence of Service-Level Agreements 
 Security is one of the biggest challenges. 

  
(K. M. Khan & Malluhi, 2010)  trusting provider’s service is big concern 

 transparency issues are there 
 less control over data  
 unclear security assurances. 

  
Ghosh and Arce, In CC We Trust—But 
Should We?, IEEE 

 enterprise services is trust 
Concentration of risk. 

(Wei, Blake, & Dame, 2010)  high level of security 
 threat to the privacy of proprietary information 
 challenge of service management and monitoring 

  

(Grobauer et al., 2011)  Unauthorized access to management interface 
 Internet protocol vulnerabilities 
 Data recovery vulnerability 
 Metering and billing evasion 

  
(Schneiderman, 2011)  security is a critical issue in CC  

  
Spring, (2011)  risk of data exposure 

 compromise owing to the less controlled environment 
  

(Armbrust et al., 2010)  Top 10 Obstacles & Opportunities in CC; Service Availability; 
Data Lock-In; Confidentiality; Data Transfer Bottlenecks; 
Performance Unpredictability; Scalable Storage; Bugs in Large-
Scale Distributed Systems; Scaling Quickly; Reputation Fate 
Sharing and  Software Licensing 
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Appendix 2.3: Technology Adoption Studies in KSA 
 

Reference Studied 

Choudrie, et al., 
(2017) 

Older Adults Adoption, Use and Diffusion of E-Government 
Services in Saudi Arabia, Hail City: A Quantitative Study 
 
Findings depicted that age-based, gender-based and education-
based digital divides do exist in Saudi Arabia. The obtained 
findings provide implications for the existing literature on e-
Government adoption, for practitioners and policy makers 

(Al-Gahtani, 
2003) 

Used DOI theory and studied KSA managers’ computer work 
desks. He found positive correlation between adoption and use 
of computers. 

(Al-Gahtani et al., 
2007) 

Used UTAUT model and studied the cultural impact on adoption 
of technology. He compared KSA and USA users.  

Abdulrahman, et 
al., (2016) 

An exploratory study for investigating the critical success 
factors for cloud migration in the Saudi Arabian higher 
education context 
First study to explore the critical success factors in cloud 
migration in Saudi universities. 
Focusses on higher education institutions intending to migrate 
from legacy to cloud-based system. 
Indicated security and reliability to be the most preferred 
factors. 
IT specialist feedback indicated private and hybrid cloud to be 
the most preferred deployment. 

(Al-Shohaib et al., 
2009) 

Studied public relations officers’ adoption of the Internet and 
found firm support and authoritarian decision making direct 
predictors and relative advantage as a significant factor. 

Alaboudi, et al., 
(2016) 

Barriers and challenges in adopting Saudi telemedicine 
network: The perceptions of decision makers of healthcare 
facilities in Saudi Arabia 
 
The findings of this study show that the top three influential 
barriers to adopt and implement telemedicine by the HCF 
decision makers are: (i) the availability of adequate sustainable 
financial support to implement, operate, and maintain the 
telemedicine system, (ii) ensuring conformity of telemedicine 
services with core mission, vision, needs and constraints of the 
HCF, and (iii) the reimbursement for telemedicine services. 
 

(Al-Ghaith et al., 
2010) 

Used DOI theory and studied factors influencing e-service 
adoption. Complexity, relative advantage, privacy, and 
compatibility were significant factors. 

Alqurashi, et al., 
(2016) 
 

Teachers’ knowledge in content, pedagogy and technology 
integration: a comparative analysis between teachers in Saudi 
Arabia and United States 
 
Differences found between teachers in the US and Saudi Arabia 
in terms of TPK, and TPCK. The analysis of variance indicated 
that teachers’ from the US and Saudi Arabia differ in their 
perceived TPACK when controlled by years of teaching 
experience, and educational levels. Teachers in both the US and 
Saudi Arabia had higher rating of their knowledge in content 
and pedagogy than technology knowledge. Teachers in Saudi 
Arabia, however, had higher TK, TCK, TPK and TPCK than 
teachers in the US. 
 

(Al-Adawi et al., 
2005) 

Studied e-government adoption and found a correlation 
between e-transactions and risk, trust, ease of use, and 
usefulness. 

http://www.sciencedirect.com/science/article/pii/S0736585316303471
http://www.sciencedirect.com/science/article/pii/S0736585316303471
http://www.sciencedirect.com/science/article/pii/S1876034116301393
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Alsulami and 
Atkins, (2016) 

Factors Influencing Ageing Population for Adopting Ambient 
Assisted Living Technologies in the Kingdom of Saudi Arabia 
The results show that there are many factors that influence the 
adoption and use of AAL technologies by elderly Saudi Arabians 
and provide an insight for solutions to support them in 
independent living 

(Hamner & Al-
Qahtani, 2009) 

Used TAM and studied factors affecting adoption of e-
government by KSA citizens and found security, Internet 
knowhow, education level, and age as significant. 

Rashid and 
Adams, (2016) 

Adoption of Learning Management Systems in Saudi Higher 
Education Context: Study at King Fahd University of Petroleum 
and Minerals & Dammam Community College 
The data revealed that faculty exhibited a high degree of 
adoption and use of LMS. LMS usage is pervasive in higher 
education and well adopted by faculty eastern province of Saudi 
Arabia.  

(Alshehri & Drew, 
2010) 

Studied barriers and challenges to e-government adoption and 
found financial barriers, leadership and management support, 
social barriers, organizational barriers, and technical barriers. 

Alotaibi, 
Houghton & 
Sandhu, (2016) 

Exploring the Potential Factors Influencing the Adoption of M-
Government Services in Saudi Arabia: A Qualitative Analysis 

(Al-Solbi & Al-
Harbi, 2008) 

Studied e-government readiness in KSA. 

Badwelan , Drew 
&  Bahaddad, 
(2016) 

Towards Acceptance M-Learning Approach in Higher Education 
in Saudi Arabia 
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Appendix 2.4: Critical Success Factors 

CSFs in the Adoption of Technology in SCM using TOE, DOI, UTAUT, & Iacovou Models 
 

Model  Reference Technology TOE Aspect Variables 

TOE and 
UTAUT 

(Rosli et al., 2012) 
 
 

Computer-
Assisted-
Auditing 
Techniques and 
Tools (CAATTs) 

Technological 
- Technology Cost Benefit 
- Technology Risk 
- Technology-Task Fit 

Organizational 
- Size 
- Readiness 
- Top Management Support 

Environmental - Client’s AIS Complexity 

Individual  

- Performance Expectancy 
- Effort Expectancy 
- Social Influence 
- Facilitating Surrounding 

TOE (P. Li & Xie, 2012) E-Commerce 

Technological 
- Macro Technology Environment 
- Firm’s Technical Strength 

Firm  

- Corporate Strategy 
- Globalization 
- Managerial Attitudes 
- External Pressure 

Environmental 
- Institutional Environment 
- Economic Environment 
- Sociocultural Environment 

TOE 

(Ghobakhloo et al., 
2011) 
 
 

E-Commerce 

Technological  
- Perceived Relative Advantage 
- Perceived Compatibility Cost 

Organizational 

- Information Intensity 
- CEO’s IS Knowledge 
- CEO’s Innovativeness 
- Business Size 

Environmental 
- Competition 
- Buyer/Supplier Pressure 
- Support from Technology Vendors 

TOE 

(S. Al-Somali et al., 
2011) 
 
 

E-Commerce 

Technological 
- Expected Benefits 
- Expected Barriers 

Organizational 
- Technology Readiness 
- Management Support 
- Company Size 

Environmental 

- Customer Influence 
- Partner Influence 
- Technology Vendor Support 
- Regulatory and Legal Environment 

TOE 

(Oliveira & Martins, 
2010) 
 
 

E-Business 

Technology and 
Organization Readiness 

- Technology Readiness 
- Technology Integration 
- Firm Size 

Environment and 
External Pressure 

- Competitive Pressure 
- Trading Partner Collaboration 

Perceived Benefits 
- Perceived Benefits and Obstacles of 

e-Business 

Controls 
- Country 
- Industry 

TOE 

(O. K. Lee et al., 
2009) 
 
 

Knowledge Mgt. 
System 

Technological  

- Organizational IT Competence 
- KMS Characteristics:  

- Compatibility 
- Relative Advantage 
- Complexity 

Organizational 
- Top Management Commitment 
- Hierarchical Organizational 

Structure 

Environmental 
Guanxi and Renqing Cultural Value 
- With external vendors 
- Among internal employees 

TOE and 
DOI 

(A. Chong et al., 
2009) 
 

Collaborative 
Commerce 

Innovation Attributes 
- Relative Advantage 
- Complexity 
- Compatibility 
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 Technologies in 
Supply Chain 

Environmental 
- Expectations of Market Trends 
- Competitive Pressure 

Information Sharing 
Culture 

- Trust 
- Information Distribution 
- Information Interpretation 

Organization Readiness 
- Top Management Support 
- Feasibility 
- Project Champion Characteristics 

TOE 

(X. W. X. Wu & 
Subramaniam, 
2011) 
 
 

RFID 

Technological 

- Perceived Benefits 
- Complexity 
- Compatibility 
- Maturation of Technology 

Organizational 
- Financial Resources 
- IT Sophistication 
- Top Management Support 

Environmental 

- Competitive Pressure 
- Trading Partner Pressure 
- Enacted Trading Partner Power 
- External Support 

Controls 
- Firm Size 
- Transaction Volume 

TOE 
(H. Lin & Lin, 2008)  
 
 

E-Business 

Technological 
- IS Infrastructure 
- IS Expertise 

Organizational 
- Organizational Compatibility 
- Expected Benefits of E-Business 

Environmental 
- Competitive Pressure 
- Trading Partner Readiness 

TOE 
(M. L. M. Liu, 2008) 
 
 

E-Commerce 

Technological 
- Support from Technology 
- Human Capital 
- Potential Support from Technology 

Organizational 
- Management Level of Information 
- Firm Size 

Environmental 
- User Satisfaction 
- E-Commerce Security 

Controls - Firm Property 

TOE 

(Oliveira, T., & 
Martins, 2008) 
 
 

Web Site 

Technological 
- Technology Readiness 
- Technology Integration 
- Internal Security Applications 

Organizational 

- Perceived Benefits of E 
Correspondence 

- IT Training Programs 
- Access to the IT Systems of the Firm 
- Internet and E-mail Norms 

Environmental - Web-site Competitive Pressure 

Controls  - Industry 

TOE 

(M. Pan & Jang, 
2008) 
 
 

ERP 

Technological 
- IT Infrastructure 
- Technology Readiness 

Organizational 
- Size 
- Perceived Barriers 

Environmental 

- Production and Operations 
Improvement 

- Enhancement of Products and 
Services 

- Competitive Pressure 
- Regulatory Policy 

TOE 

(Zhu, Kraemer, & Xu, 
2006) 
 
 

E-Business 

Technological 
- Technology Readiness 
- Technology Integration 

Organizational 
- Firm Size 
- Global Scope 
- Managerial Obstacles 

Environmental 
- Competition Intensity 
- Regulatory Environment 

TOE 
(Lippert & Ph, 2006) 
 

Web Services Technological 
- Perceived Security 
- Perceived Reliability 
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 - Perceived Deployability 

Organizational 

- Firm Size 
- Firm Scope 
- Technological Knowledge 
- Perceived Benefits 

Environmental 

- Competitive Pressure 
- Regulatory Influence 
- Trading Partner Readiness 
- Vendor Trust 

DOI, TOE 
and 

Iacouvo 

(P.-F. Hsu et al., 
2006) 
 
 

E-Business 

Perceived Benefits - Perceived Benefits 

Organizational 
Readiness 

- Firm Size 
- Technology Resources 
- Globalization Level 

External Pressure 
- Trading Partners Pressure 
- Government Pressure 

Environment 
- Regulatory Concern 
- Competition Intensity 

Control - Industry 

TOE and 
DOI 

(Kevin Zhu, Dong, 
Xu, & Hally, 2006) 
 
 

Post-Adoption 
Stages of 
Innovation 
Diffusion 

DOI Context 

- Relative Advantage 
- Compatibility 
- Costs 
- Security Concerns 

TOE Context 

- Technology Competence 
- Organization Size 
- Competitive Pressure 
- Partner Readiness 

Controls 
- Industry Dummies 
- Country Dummies 

TOE 
(Teo, et al., 2006) 
 
 

Commerce 

Technological  
Inhibitors 

- Unresolved Technical Issues 
- Lack of IT Expertise and 

Infrastructure 
- Lack of Interoperability 

Organizational 
Inhibitors 

- Difficulties in Organizational 
Change 

- Problems in Project Management 
- Lack of Top Management Support 
- Difficulties in Cost-Benefit 

Assessment 

Environmental 
Inhibitors 

- Unresolved Legal Issues 
- Fear and Uncertainty  

TOE 

(K Zhu & Kraemer, 
2005) 
 
 

E-Business 

Technological - Technology Competence 

Organizational 
- Size 
- International Scope 
- Financial Commitment  

Environmental 
- Competitive Pressure 
- Regulatory Support 

TOE 

(Kevin Zhu et al., 
2003) 
 
 

E-Business 

Technological 

- Technology Competence 
- IT Infrastructure 
- Internet Skills 
- E-Business Know How 

Organizational 
- Firm Scope 
- Firm Size 

Environmental 

- Consumer Readiness 
- Consumer Willingness 
- Internet Penetration 

- Competitive Pressure 
- Lack of Trading Partner Readiness 

TOE 
(Kuan & Chau, 2001) 
 
 

EDI 

Technological 
- Perceived Direct Benefits 
- Perceived Indirect Benefits 

Organizational 
- Perceived Financial Cost 
- Perceived Technical Competence 

Environmental 
- Perceived Industry Pressure 
- Perceived Government Pressure 
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Appendix 3.1: Exploratory Study on CCT 

Exploratory Study on  
Cloud Computing 

 

Kashif Jalal, SM - 670237 

Following is a brief view of the exploratory study I conducted on cloud computing in December 2012. 

The summary of results is provided in the dissertation. For the study I prepared a short 

questionnaire with mostly closed questions and asked open ended question to clarify the response 

and where I felt there was need for more information. I followed some of the ground rules for 

exploratory study questionnaire construction adapted from Information Management Associates 

website (IMA, 2011). Following is the guide from IMA: 

Guidelines for developing questionnaire (for exploratory study): 

 Structure: 

o start with a straightforward question to get the recipient to start replying 
o move from the general to the specific 
o try to ensure some variety in the types of question asked 
o draw skid paths if there are alternative routes (of the type ‘if ‘Yes’ go on to question 

x’) to make sure that every eventuality is covered. Then choose whether to leave 
these in to help people move through the questionnaire 

o make the structure clear to the respondent by using headings 
 Question types: 

o closed questions – pre-assigned response categories or ‘yes’ and ‘no’ boxes (make 
sure that each category is distinct [especially for age ranges] and that all 
eventualities are covered – if your response category is not provided what does this 
say about the competence of the designers?) 

o open questions – at simplest this may be a ‘Why is this?’ after a closed question; the 
intention is that the respondents should reply in their own words (don’t forget to 
analyse these and that categorisation/synthesis takes time) 

 Response scales where appropriate. These are a form of closed question. Most common are:  
o Likert scales: a set of choices to record agreement/disagreement 
o Guttman scales: statements arranged according to the strength of attitude 
o Thurlstone scales: forced choice to agree/disagree 
o Semantic differential: seeking quantitative measures by offering scales between 

extremes. 
 Offer clear and consistent instructions for completing the questionnaire. 
 Pay attention to question wording. 

Questions 
Question 
Type 

1- Do you use smart devices with email and internet facility? Yes/No 

2- Do you use free email services like Gmail, Hotmail etc? Yes/No 

3- Do you know that these free emails services use ‘cloud computing’?  Yes/No 

4- Are you aware of Cloud Computing Technology?  Concept? Yes/No 

If Yes, then what services are you aware of cloud computing? Open ended 

If Yes, what benefit do you see firms can have by adopting cloud computing? Open ended 
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5- In your opinion do you think that cloud computing technology would benefit 
Saudi firms?  

Yes/No 

6- Do you think Saudi firms are adopting cloud computing technology? Yes/No 

If No, in your opinion what could be the major reasons/barriers for no adoption? Open ended 

In your opinion do you think in near future, Saudi firms would start adopting? Open ended 

7- Is your firm using cloud computing technology? Yes/No 

If No, what could be the reasons for no adoption in your firm? (may have multiple reasons) 

 

 
 Lack of vision of higher management (Norris, Cathleen and Elliot Soloway, 2011) 
 Lack of leadership (Norris, Cathleen, and Elliot Soloway, 2011) 
 Lack of awareness of cloud computing  
 Lack of finances(Norris, Cathleen and Elliot Soloway, 2011; Rogers, 2003) 
 Lack of infrastructure (Norris, Cathleen and Elliot Soloway, 2011) 
 Resistance to change  
 Lack of technical support (Rogers, 2003) 
 Lack of training (Rogers, 2003) 
 Lack of vendor support (Tom, 2012) 
 Lack of institutional support  
 Security issue with/Trust on cloud computing technology (Bensoussan, 2011) 
 Cultural barriers (Zhang, Zhu, & Liu, 2012) 
 Change is not immediate (Norris, Cathleen and Elliot Soloway, 2011) 

Others: ____________________________________________________________ 
___________________________________________________________________ 
___________________________________________________________________ 

 

If yes, what cloud services are being used by your firm? Open ended 

 Infrastructure as a service (IaaS) 
 Platform as a service (PaaS) 
 Software as a service (SaaS) 
 Network as a service (NaaS) 
 Others (if any) _____________________________ 

_________________________________________ 
_________________________________________ 
_________________________________________ 

 

8- Do you think the reasons for no adoption you ticked for your firm would 
also be true for other Saudi firms who are not adopting? 

Yes/No 

If No, why in your opinion Saudi firms are not adopting cloud technology? (multiple reasons) 

 

 
 Lack of vision of higher management (Norris, Cathleen and Elliot Soloway, 2011) 
 Lack of leadership (Norris, Cathleen, and Elliot Soloway, 2011) 
 Lack of awareness of cloud computing  
 Lack of finances(Norris, Cathleen and Elliot Soloway, 2011; Rogers, 2003) 
 Lack of infrastructure (Norris, Cathleen and Elliot Soloway, 2011) 
 Resistance to change  
 Lack of technical support (Rogers, 2003) 
 Lack of training (Rogers, 2003) 
 Lack of vendor support (Tom, 2012) 
 Lack of institutional support  
 Security issue with/Trust on cloud computing technology (Bensoussan, 2011) 
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 Cultural barriers (Zhang et al., 2012) 
 Change is not immediate (Norris, Cathleen and Elliot Soloway, 2011) 

Others: ____________________________________________________________ 
___________________________________________________________________ 
___________________________________________________________________ 
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Appendix 3.2: Item References 
 

Variable Measurement Items Items Adapted From 

Perceived 
relative 

advantage 

RA1. Using cloud computing technology may help 
manage supply chain operations in an efficient 
way (e.g. information sharing, collaboration, 
cooperation) 

RA2. Using cloud computing services may improve the 
quality of operations (e.g. reduced lead times) 

RA3. Using cloud computing may increase supply chain 
productivity (e.g. increased information visibility) 

RA4. Using cloud computing technology may reduce 
operating costs 

T. Oliveira et al.  (2014); 
Ifinedo, (2011b); 
Ghobakhloo et al., 
(2011); Thiesse et al., 
(2011) 

Perceived 
Complexity 

CX1. Learning the skills needed to adopt cloud 
computing technology are NOT complex 

CX2. Transferring current systems to cloud platform is 
NOT a difficult process 

CX3. Maintaining cloud computing platform is NOT 
complicated 

CX4.  Maintaining cloud computing platform is NOT 
complex 

Chang et al., (2007); 
Premkumar & Roberts, 
(1999); J.W. Lian et al.  
(2014); Ifinedo, 
(2011b); Ghobakhloo et 
al., (2011); Thiesse et al., 
(2011); T. Oliveira et al. 
(2014) 

Perceived 
Compatibility 

COM1. Using cloud computing will be compatible with 
our organization’s work environment 

COM2. Using cloud computing will be compatible with 
existing hardware and software in our 
organization 

COM3. Using cloud computing will be compatible with 
our supply chain operations 

COM4. Using cloud computing fits the work style of our 
organization 

 
Ifinedo, (2011b); Zhu et 
al., (2006a); Thiesse et 
al., (2011) 

Security 
Concerns 

SEC1. Our organization is concerned about privacy of 
data on cloud computing 

SEC2. Our organization is concerned about backup of 
data on cloud computing 

SEC3. Our organization lacks confidence in security 
within cloud computing 

SEC4. Our organization is concerned about recovery of 
data on cloud computing 

(Shah Alam, Ali, & Mohd. 
Jani, 2011) 

Power 
Distance 

PD1. In general, our organization DOES NOT consult 
with the trading partners before taking decisions 
regarding any new initiatives 

PD2. Our organization can survive better without 
consulting with trading partners 

PD3. Our organization DOES NOT HAVE good 
relationship with the focal organization in the 
chain 

PD4. Our trading partners may disagree with each 
other's decisions 

Hofstede (1980) 

Uncertainty 
Avoidance 

UA1. Members of our organization may not feel 
comfortable using any new technology 

UA2. Members of our organization might be frustrated 
if any partner organization has internet issues 

UA3. Our organization is uncertain about uninterrupted 
availability of cloud technology 

UA4. Members of our organization may feel nervous 
while using cloud technology 

Hofstede (1980) 
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Individualism 

IND1. Our organization would rather work alone than 
slowing down with a trading partner 

IND2. To be a leading organization in the industry, an 
organization must be resourceful 

IND3. An organization should resolve its problems itself 
rather than seek help from its trading partners 

IND4. Our organization has good physical working 
environment 

Hofstede (1980) 

Top manager’s 
support 

TMS1. Our top management considers cloud computing 
services as important to our supply chain 
operations 

TMS2. Our top management supports the use of new 
technologies in our organization 

TMS3. Our top management is interested in the use of 
cloud computing services in our organization 

TMS4. Our top management recognizes the potential of 
cloud computing for future success of our 
organization 

(Alam, Ali, & Jani, 2011; 
Chwelos, Benbasat, & 
Dexter, 2001b; 
Espadanal & Oliveira, 
2012; Oliveira et al., 
2014; C. Zhang & 
Dhaliwal, 2009) 

Trading 
Partner 

Readiness 

TPR1. Our trading partners share their supply chain 
related initiatives with us  (technological, 
financial, or man-power) that indicate their 
readiness 

TPR2. Information (such as technological, financial, or 
man-power etc.) on trading partners are 
considered to be very important for decisions of 
technology adoption 

TPR3. Our trading partners seem to have the necessary 
(technological, financial, or man-power) resources 
to adopt cloud computing technology 

TPR4. Our trading partners heavily use technology in 
their business operations 

(C. Zhang & Dhaliwal, 
2009) 

Trading 
Partner Power 

TPP1. Our trading partners have high bargaining power; 
it is easy for them to switch to our competitors for 
their purchasing requirements 

TPP2. It is important to have continued business 
relationship with our trading partners to achieve 
our business goals 

TPP3. Significant proportion of our total profits depend 
on relations with our trading partners 

TPP4. Our ogranization is very much dependent on our 
trading partners 

(C. Zhang & Dhaliwal, 
2009) 

Trading 
Partner 

Relationship 

PR1. There is a strong commitment between our 
organization and our trading partners 

PR2. Our organization is generally satisfied with the 
level of cooperation between us and our trading 
partners 

PR3. Our organization’s relationships with its trading 
partners are generally long lasting 

PR4. Our organization is generally satisfied with the 
exchange of information between our firm and its 
trading partners 

(Patterson et al., 2003) 
(Premkumar & 
Ramamurthy, 1995) 
(Premkumar et al., 
1997) 

Environmental 
Uncertainty 

ENU1. Due to rapid changes in technology, it is very 
difficult to predict any changes in our industry 

ENU2. Competition in our industry is severe; i.e. anything 
that one competitor offers, others match readily 

ENU3. Our organization is concerned that current laws are 
not sufficient to protect the interests of cloud 
users 

ENU4. Our organization is concerned that current 
regulations are not sufficient to protect the 
interests of cloud users 

Desarbo et al. (2005); 
Ifinedo (2011a); (Shah 
Alam et al., 2011) 
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Facilitating 
Conditions 

FC1. Availability of support from service provider will 
help adoption of cloud computing 

FC2. Clear policies from regulatory authorities will help 
adoption of cloud computing 

FC3. Availability of technical training will help adoption 
of cloud computing 

FC4. Clear instructions from regulatory authorities will 
help adoption of cloud computing 

(Kevin Zhu, Kraemer, et 
al., 2006); (Shah Alam et 
al., 2011) 
 
(Icek Ajzen, 1991; 
Viswanath Venkatesh et 
al., 2003)(Weerakkody 
et al., 2013) 

Intention to 
Use 

INT1. Our organization intends to use to cloud 
computing technology 

INT2. Our organization intends to continue to use cloud 
computing technology in future 

INT3. Our organization has evaluated, and intends to 
adopt cloud computing technology 

INT4.  Our organization intends to adopt cloud 
computing technology 

 

(Icek Ajzen, 1991; F. D. 
Davis, 1989; Viswanath 
Venkatesh et al., 2003) 

Adoption 

ADP1. Our organization is not considering adoption of 
cloud computing technology 

ADP2. Our organization is currently evaluating adoption 
of cloud computing technology 

ADP3. Our organization has already adopted cloud 
computing technology (software, infrastructure, 
or platform) 

ADP4.  After adopting cloud technology our coordination 
with our partners has improved 

(Thiesse et al., 2011); (P. 
Hsu et al., 2014) 
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Appendix 3.3: Sample Size Calculation 

 

Method 1: 

Saunders et al. (2016), gave the following two step calculation to find the sample size proposed by De 

Vaus, (2014):  

 

Step 1:       n  =      
z 2  x  (p)  x  (1 – p)  

c 2  

Step 2:       n’  =  

n 

1  +   
n 

N 

Where: 

z = z value (e.g. at 95% confidence level, z value = 1.96)  

p = population proportion (50% if no population proportion available)  

c = confidence interval (e.g. ±5) 

n = Minimum sample size 

n’ = Adjusted minimum sample size 

N = Target population 

 

As per the De Vaus formula, the target population for this study is 1750 (which is the total population of 

managerial staff in SPSC), the percentage of respondents who belong to supply chain activities is 37.1% 

(found as 650/1750 x 100), confidence level and confidence interval as pointed out by Saunders et al., 

(2016) are 95% and 5% respectively which are standard values in sample size estimation. Replacing 

these values in the formulae we get; 

 

Step 1:       n  =      
(1.96) 2  x  (37.1)  x  (100 – 37.1) 

 = 358.75 
(5) 2  

 

Step 2:       n’  =  

358.75 

=  297.723 
1+   

358.75 

1750 

 

Hence, the sample size of this research is 297.723 or 298 approximately. 

 

  



282 

 

Method 2: 

According to the De Vaus table for sample sizes, if I identify the sample size for my research, then it would 

stand somewhere around 278 for a target population of 1000, with a margin of error of 5% and 

confidence level of 95%. 
 

Target 

population 

Margin of error 

5% 3% 2% 1% 

50 44 48 49 50 

100 79 91 96 99 

150 108 132 141 148 

200 132 168 185 196 

250 151 203 226 244 

300 168 234 267 291 

400 196 291 343 384 

500 217 340 414 475 

750 254 440 571 696 

1000 278 516 706 906 

2000 322 696 1091 1655 

5000 357 879 1622 3288 

10000 370 964 1936 4899 

100000 383 1056 2345 8762 

1000000 384 1066 2395 9513 

10000000 384 1067 2400 9595 

Table 3.2: De Vaus (2014) table of sample sizes 

 

So the sample size as per De Vaus table is 278.  
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Method 3: 

Online Calculators for Sample Size Calculation-1 

http://www.surveysystem.com/sscalc.htm 

 

So the sample size as per online calculator-1 is 315 

 

Method 4: 

Online Calculators for Sample Size Calculation-2 

 

http://fluidsurveys.com/survey-sample-size-calculator 

The sample size as per online calculator-2 is 316 

 

 

 

 

 

http://www.surveysystem.com/sscalc.htm
http://fluidsurveys.com/survey-sample-size-calculator
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Method 5: 

Online Calculators for Sample Size Calculation-3 

 

 

http://www.raosoft.com/samplesize.html 

The sample size as per online calculator-3 is 298 

 

  

http://www.raosoft.com/samplesize.html
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Appendix 4.1: Frequency Distributions and Histograms 

 

1. Perceived Relative Advantage (RA)  

Within the “relative advantage” variable, 04 items (RA01, RA02, RA03, and RA04) related to the 

advantages of using CCT in SPSC organizations are discussed. Table 5.6 shows the frequency distribution 

of the results obtained from middle to higher level managerial staff of Saudi petro-chemical supply chain 

organizations for each item followed by individual item loadings from factor analysis. Based on the five-

point Likert scale (strongly disagree (1), disagree (2), neutral (3), agree (4) and strongly agree (5); for all 

constructs), the mean results indicate that most of the responses fall above the “neutral” category. 

 

Likert Scale Strongly disagree (1) Disagree (2) Neutral (3) Agree (4) Strongly agree (5) 

Items 
Frequency 

(no) 
F (%) 

Frequency 
(no) 

F (%) 
Frequency 

(no) 
F (%) 

Frequency 
(no) 

F (%) 
Frequency 

(no) 
F (%) 

RA01: Using cloud computing technology 
may help manage supply chain operations 
in an efficient way (e.g. information 
sharing, collaboration, cooperation) 

43 14.19 36 11.88 107 35.31 66 21.78 51 16.83 

RA02: Using cloud computing services 
may improve the quality of operations 
(e.g. reduced lead times) 

42 13.86 44 14.52 116 38.28 56 18.48 45 14.85 

RA03: Using cloud computing may 
increase supply chain productivity (e.g. 
increased information visibility) 

46 15.18 36 11.88 97 32.01 67 22.11 57 18.81 

RA04: Using Cloud Computing allows you 
to perform specific tasks more quickly 

45 14.85 44 14.52 107 35.31 56 18.48 51 16.83 

Individual Item Statistics: Perceived Relative Advantage (RA) 

 RA01 RA02 RA03 RA04 
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Mean 3.151 3.059 3.174 3.079 

Standard 
Deviation 

1.248 1.216 1.294 1.263 

Variance 1.560 1.480 1.675 1.596 

Item 
Loadings 

0.920 0.915 0.934 0.907 

Overall Perceived Relative Advantage (RA) 

Cronbach’s Alpha α = 0.939 

Overall mean of all RA item means = 3.116 

Overall variance of all RA item means  = 0.003 

Eigenvalue = 3.362 

Table 4.6 
Perceived Relative Advantage: Item Statistics Summary and Individual Loadings (Factor Analysis) 

Further, the table 4.6 shows the mean and standard deviation values for the 04 items; from this it can be 

seen that respondents from SPSC organizations most frequently rated that using cloud computing 

technology may increase supply chain productivity (RA03) as the most advantageous to SPSC; then are 

RA01 and RA04, while RA02 is the least advantageous.  

Within the “relative advantage” variable, 04 items related to the advantages of using cloud computing 

technology in Saudi petro-chemical supply chain organizations are discussed. This begins with RA01, 

which aimed to identify whether the SPSC deem using cloud computing technology would help manage 

their supply chain operations in an efficient way. Based on the responses, more than 38% of the 
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respondents (21.78 strongly agree + 16.83 agree) agreed that using cloud computing technology would 

help manage their supply chain operations in an efficient way, while 26% (14.19 strongly disagree + 

11.88 disagree) did not agree. This shows that the most of the organizations in Saudi petro-chemical 

supply chain believe that cloud computing technology would help them have better information sharing, 

collaboration, and cooperation, etc. among their supply chain partners. More than 35% of the 

respondents opted for neutral with respect to this statement. 

RA02 reveals whether using cloud computing services may improve the quality of operations (e.g. reduced 

lead times) among the partners of Saudi petro-chemical supply chain. In this regard, overall 33% (18.48 

strongly agree +14.85 agree) of the respondents agreed that cloud computing technology may improve 

the quality of operations, while (13.86 strongly disagree + 14.52 disagree) 28% did not agree showing 

that most of the organizations think that using cloud computing technology may improve the quality of 

operations. More than 38% of the respondents opted for neutral with respect to this statement. 

RA03 shows that the Saudi petro-chemical firms deem using cloud computing may increase supply chain 

productivity (e.g. by increased information visibility) among the partners of Saudi petro-chemical supply 

chain. If the negative responses are added together, the result is around 27% who do not agree to the 

statement; while on the other hand, collectively 40% of the firms stated that using cloud computing 

technology may increase supply chain productivity showing that Saudi petro-chemical supply chain 

practitioners think that cloud computing technology is highly advantageous to supply chain 

organizations. More than 32% of the respondents opted for neutral with respect to this statement. 

RA04 shows whether the Saudi petro-chemical firms deem using cloud computing technology allow users 

to perform specific tasks more quickly. Collectively 35% agreed to this statement while at the same time 

collectively more than 29% did not agree leaving around 35% of the respondents who remained neutral 

showing that overall majority of the respondents agree that using cloud computing  technology in Saudi 

petro-chemical supply chain allows users to perform specific tasks more quickly. More than 35% of the 

respondents opted for neutral with respect to this statement. 

Overall: The overall results under ‘adoption’ show Cronbach’s alpha value of 0.939 which is on the higher 

side considering the acceptable threshold of 0.7.  This implies that the scales used have a high level of 

internal consistency. The mean of all ‘adoption’ items mean is 3.116 representing that majority of the 

respondents agreed or strongly agreed to the statements concerning ‘adoption’. On the other hand the 

overall variance of all RA item means is 0.003 which shows that item values in this construct are not too 

different from the mean hence increasing the reliability of the construct. Finally, the eigenvalue of this 

construct is 3.362 explaining 84.06% of the total variance.  

 

2. Perceived Complexity (CX)  

Within the “perceived complexity” variable, 04 (CX01, CX02, CX03, and CX04) items related to the 

perceived complexity in using cloud computing technology in Saudi petro-chemical supply chain 

organizations are discussed. Table 5.7 shows the frequency distribution of the results obtained from 

middle to higher level managerial staff of Saudi petro-chemical supply chain organizations for each item 

followed by individual item loadings from factor analysis. Based on the five-point Likert scale (strongly 

disagree (1), disagree (2), neutral (3), agree (4) and strongly agree (5); for all constructs), the mean 

results indicate that most of the responses fall close to the “neutral” category. 

 

Likert Scale Strongly disagree (1) Disagree (2) Neutral (3) Agree (4) Strongly agree (5) 

Items 
Frequency 

(no) 
F (%) 

Frequency 
(no) 

F (%) 
Frequency 

(no) 
F (%) 

Frequency 
(no) 

F (%) 
Frequency 

(no) 
F (%) 

CX01:  Learning the skills needed to adopt 
cloud computing technology are complex 

33 10.89 55 18.15 106 34.98 77 25.41 32 10.56 

CX02:  Transferring current systems to 
cloud platform is a difficult process 

34 11.22 65 21.45 99 32.67 72 23.76 33 10.89 
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CX03:  Maintaining cloud computing 
platform is complicated 

34 11.22 65 21.45 112 36.96 70 23.10 22 7.26 

CX04:  Maintaining cloud computing 
platform is complex 

38 12.54 66 21.78 102 33.66 73 24.09 24 7.92 

Individual Item Statistics: Perceived Complexity (CX) 

 CX01 CX02 CX03 CX04 
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Mean 3.066 3.016 2.937 2.930 

Standard 
Deviation 

1.137 1.157 1.088 1.129 

Variance 1.294 1.341 1.185 1.277 

Item 
Loadings 

0.872 0.887 0.873 0.870 

Overall Relative  Perceived Complexity (CX) 

Cronbach’s Alpha for Complexity Measurement Scales CX α = 0.898 

Overall mean of all CX item means = 2.988 

Overall variance of all CX item means = 0.004 

Eigenvalue = 3.067 

Table 4.7 

Perceived Complexity: Item Statistics Summary and Individual Loadings (Factor Analysis) 

 

Further, table 4.7 shows the mean and standard deviation values for the 04 items; from this it can be seen 

that respondents from Saudi petro-chemical supply chain organizations most frequently rated that 

learning skills needed to adopt cloud computing technology in Saudi petro-chemical supply chain are 

complex (CX01) as the highest rated item; then are CX02 and CX03, while CX04 is the least rated item.  

 

Within the “perceived complexity” variable, 04 items related to the complexity of adopting cloud 

computing technology in Saudi petro-chemical supply chain organizations are discussed. This begins with 

CX01, which aimed to identify whether the Saudi petro-chemical firms deem learning the skills needed to 

adopt cloud computing technology in Saudi petro-chemical supply chains are complex. Based on the 

responses, nearly 36% of the respondents (10.56 strongly agree + 25.41 agree) agreed that learning the 

skills needed to adopt cloud computing technology are complex, while 29% (10.89 strongly disagree + 

18.15 disagree) did not agree. This shows that the most of the organizations of Saudi petro-chemical 

supply chains believe that adopting cloud computing technology is a complex venture. 

CX02 reveals that transferring current systems to cloud platform would be a difficult process among the 

partners of Saudi petro-chemical supply chain. In this regard 34.65% (10.89 strongly agree +23.76 agree) 

of the respondents agreed to the statement, while 32.67% (11.22 strongly disagree + 21.45 disagree) did 

not agree showing that majority of the respondents of Saudi petro-chemical supply chain organizations 

believe that transferring current systems to cloud platform would be difficult. 32.67% opted to remain 

neutral with respect to this statement. 

CX03 shows that whether maintaining cloud computing technology is complicated. The collective response 

of strongly agree and agree shows that 30.36% agreed that maintaining cloud computing technology is 

complicated while 32.67% collectively disagreed that in Saudi petro-chemical supply chain organizations 

maintaining cloud computing technology is complicated. 36.96% remained neutral showing that majority 

of the respondents do not believe that maintaining cloud computing technology is a complicated issue.  

CX04 shows whether maintaining cloud computing technology is a complex issue. In this regard collectively 

32% respondents strongly agreed or agreed while 34.32% collectively either strongly dis-agreed or dis-
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agreed to this statement; at the same time more than 33% remained neutral showing that overall 

majority of the respondents believe that maintaining cloud computing technology is a complex issue. 

Overall: The overall results under ‘adoption’ show Cronbach’s alpha value of 0.898 which is on the higher 

side considering the acceptable threshold of 0.7.  This implies that the scales used have a high level of 

internal consistency. The mean of all ‘adoption’ items mean is 2.988 representing that majority of the 

respondents agreed or strongly agreed to the statements concerning ‘adoption’. On the other hand the 

overall variance of all CX item means is 0.004 which shows that item values in this construct are not too 

different from the mean hence increasing the reliability of the construct.  Finally, the eigenvalue of this 

construct is 3.067 explaining 76.67% of the total variance.  

3. Perceived Compatibility (CM)  

Within the “perceived compatibility” variable, 04 (CM01, CM02, CM03, and CM04) items related to the 

perceived compatibility in using cloud computing technology in Saudi petro-chemical supply chain 

organizations are discussed. Table 5.8 shows the frequency distribution of the results obtained from 

middle to higher level managerial staff of Saudi petro-chemical supply chain organizations for each item 

followed by individual item loadings from factor analysis. Based on the five-point Likert scale (strongly 

disagree (1), disagree (2), neutral (3), agree (4) and strongly agree (5); for all constructs), the mean 

results indicate that most of the responses fall below the “neutral” category. 

 

Likert Scale Strongly disagree (1) Disagree (2) Neutral (3) Agree (4) Strongly agree (5) 

Items 
Frequency 

(no) 
F (%) 

Frequency 
(no) 

F (%) 
Frequency 

(no) 
F (%) 

Frequency 
(no) 

F (%) 
Frequency 

(no) 
F (%) 

CM01:   Using cloud computing will be 
compatible with our organization’s work 
environment 

33 10.89 55 18.15 106 34.98 77 25.41 32 10.56 

CM02:   Using cloud computing will be 
compatible with existing hardware and 
software in our organization 

34 11.22 65 21.45 99 32.67 72 23.76 33 10.89 

CM03:   Using cloud computing will be 
compatible with our supply chain 
operations 

34 11.22 65 21.45 112 36.96 70 23.10 22 7.26 

CM04:   Using cloud computing fits the 
work style of our organization 

38 12.54 66 21.78 102 33.66 73 24.09 24 7.92 

Individual Item Statistics: Perceived Compatibility (CM) 

 CM01 CM02 CM03 CM04 
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Mean 2.973 2.983 2.957 2.950 

Standard 
Deviation 

1.124 1.169 1.083 1.092 

Variance 1.264 1.367 1.174 1.193 

Item 
Loadings 

0.970 0.949 0.959 0.955 

Overall  Perceived Compatibility (CM) 

Cronbach’s Alpha for Compatibility Measurement Scales CM α = 0.970 

Overall mean of all CM item means = 2.966 

Overall variance of all CM item means = 0.0002 

Eigenvalue = 3.673 

Table 4.8 

Perceived Compatibility: Item Statistics Summary and Individual Loadings (Factor Analysis) 
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Further, table 4.8 shows the mean and standard deviation values for the 04 items; from this it can be seen 

that respondents from Saudi petro-chemical supply chain organizations most frequently rate that cloud 

computing technology is compatible with existing hardware and software in their organization (CM02) as 

the most compatible statement; then are CM01 and CM03, while CM04 is the least compatible.  

Within the “perceived compatibility” variable, 04 items related to the compatibility of adopting cloud 

computing technology in Saudi petro-chemical supply chain organizations are discussed. This begins with 

CM01, which aimed to identify whether the Saudi petro-chemical firms deem using cloud computing is 

compatible with their organization’s work environment. Based on the responses, collectively 32.67% of the 

respondents (9.57 strongly agree + 23.10 agree) agreed that using cloud computing technology is 

compatible with their organization’s work environment, while nearly 35% (9.90 strongly disagree + 

25.08 disagree) did not agree. This shows that the most of the organizations of Saudi petro-chemical 

supply chains believe that adopting cloud computing technology is compatible with their organizations’ 

working environment. Almost 35% of the respondents remained neutral with respect to this statement. 

CM02 reveals that among the partners of Saudi petro-chemical supply chain using cloud computing is 

compatible with existing hardware and software in their organization. In this regard, collectively 31.68% 

(12.21 strongly agree +19.47 agree) of the respondents agreed that cloud computing technology is 

compatible with their existing hardware and software, while 34.32% (11.22 strongly disagree + 23.10 

disagree) did not agree showing that most of the respondents believe that cloud computing technology is 

not compatible with their existing hardware and software. Also, 33.99% of the respondents remained 

neutral to the statement. 

CM03 shows that in Saudi petro-chemical supply chains using cloud computing is compatible with their 

supply chain operations.  The collective response of strongly agreed and agreed is just above 29% showing 

that it is close to the average response, while 32.67% collectively disagreed that in Saudi petro-chemical 

supply chain using cloud computing technology would be compatible with their supply chain operations. 

38.28% remained neutral showing that majority of the respondents are do not agree that cloud 

computing technology is compatible with their supply chain operations. 

CM04 shows whether organizations in Saudi petro-chemical supply chains find using cloud computing fits 

the work style of their organization. In this regard collectively 30% respondents strongly agreed or agreed 

that using cloud computing technology fits their organizations working style, while collectively 33.66% 

either strongly dis-agreed or dis-agreed to this statement; at the same time 36.30% remained neutral 

showing that overall respondents disagree regarding the point that using cloud computing technology fits 

the working style of their organization. 

Overall: The overall results under ‘adoption’ show Cronbach’s alpha value of 0.970 which is on the higher 

side considering the acceptable threshold of 0.7.  This implies that the scales used have a high level of 

internal consistency. The mean of all ‘adoption’ items mean is 2.966 representing that majority of the 

respondents agreed or strongly agreed to the statements concerning ‘adoption’. On the other hand the 

overall variance of all CM item means is 0.0002 which shows that item values in this construct are not too 

different from the mean hence increasing the reliability of the construct. Finally, the eigenvalue of this 

construct is 3.673 explaining 91.81% of the total variance.  

4. Security (SE)  

Within the “security” variable, 04 (SE01, SE02, SE03, and SE04) items related to the security in using 

cloud computing technology in Saudi petro-chemical supply chain organizations are discussed. Table 3 

shows the frequency distribution of the results obtained from middle to higher level managerial staff of 

Saudi petro-chemical supply chain organizations for each item followed by individual item loadings from 

factor analysis. Based on the five-point Likert scale (strongly disagree (1), disagree (2), neutral (3), agree 

(4) and strongly agree (5); for all constructs), the mean results indicate that most of the responses fall 

below the “neutral” category. 
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Likert Scale Strongly disagree (1) Disagree (2) Neutral (3) Agree (4) Strongly agree (5) 

Items 
Frequency 

(no) 
F (%) 

Frequency 
(no) 

F (%) 
Frequency 

(no) 
F (%) 

Frequency 
(no) 

F (%) 
Frequency 

(no) 
F (%) 

SE01:   Our organization is concerned 
about privacy of data on cloud computing 

60 19.80 45 14.85 99 32.67 35 11.55 64 21.12 

SE02:   Our organization is concerned 
about  backup  of data on cloud 
computing 

61 20.13 38 12.54 107 35.31 38 12.54 59 19.47 

SE03:   Our organization lacks confidence 
in security within cloud computing 

52 17.16 41 13.53 110 36.30 49 16.17 51 16.83 

SE04:   Our organization is concerned 
about recovery of data on cloud 
computing 

69 22.77 36 11.88 103 33.99 33 10.89 62 20.46 

Individual Item Statistics: Security (SE) 
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Mean 2.993 2.986 3.019 2.943 

Standard 
Deviation 

1.381 1.356 1.289 1.400 

Variance 1.907 1.841 1.662 1.960 

Item 
Loadings 

0.892 0.876 0.894 0.879 

Overall  Security (SE) 

Cronbach’s Alpha for Security Measurement Scales SE α = 0.908 

Overall mean of all SE item means = 2.986 

Overall variance of all SE item means = 0.001 

Eigenvalue = 3.136 

Table 4.9: Security: Item Statistics Summary and Individual Loadings (Factor Analysis) 

 
Further, table 4.9 shows the mean and standard deviation values for the 04 items; from this it can be seen 

that respondents from Saudi petro-chemical supply chain organizations most frequently rate that their 

organization lacks confidence in security within cloud computing (SE03) as the highest security issue; then 

are SE01 and SE02, while SE04 is the least concerned security issue.  

Within the “security” variable, 04 items related to the security concerning adoption of cloud computing 

technology in Saudi petro-chemical supply chain organizations are discussed. This begins with SE01, 

which aimed to identify whether the Saudi petro-chemical firms are concerned about privacy of their data 

on cloud computing platform. Based on the responses, collectively 32.67% of the respondents (21.12 

strongly agree + 11.55 agree) agreed that their organizations are concerned about privacy of their data on 

cloud platform, while 34.65% (19.80 strongly disagree + 14.85 disagree) did not agree to the statement. 

Also, 32.67% of the respondents of the organizations of Saudi petro-chemical supply chains remained 

neutral showing that respondents are not much worried about privacy of their data on cloud platform.  

SE02 reveals whether Saudi petro-chemical supply chain organizations are concerned about backup of 

data on cloud computing platform. In this regard, collectively 32.01% (19.47 strongly agree +12.54 agree) 

of the respondents showed concern about backup of data on cloud computing platform, while 32.67% 

(20.13 strongly disagree + 12.54 disagree) did not agree that having your organizational data on the cloud 

platform is an issue. A little above 35% of the respondents remained neutral showing that respondents 

are almost equally divided on this point. This means that organizations of Saudi petro-chemical supply 

chains are not sure if leaving organizational data on cloud platform is of any concern. 
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SE03 shows that whether Saudi petro-chemical supply chain organizations are concerned about security 

within the cloud computing platform. The collective response of strongly agreed and agreed shows that 

33% think that security is an issue when it comes to cloud computing technology. 30.69% collectively 

disagreed to statement SE03. 36.30% remained neutral showing that majority of the respondents are 

worried about security within the cloud computing platform.  

SE04 shows that whether Saudi petro-chemical supply chain organizations are concerned about recovery 

of data within the cloud computing platform. The collective response of strongly agreed and agreed shows 

that 31.35% think that recovery of data is an issue when it comes to cloud computing technology. 

Similarly, 34.65% collectively disagreed to the statement while at the same time almost 34% remained 

neutral showing that majority of the respondents are not too worried about recovery of data on a cloud 

computing platform. 

Overall: The overall results under ‘adoption’ show Cronbach’s alpha value of 0.908 which is on the higher 

side considering the acceptable threshold of 0.7.  This implies that the scales used have a high level of 

internal consistency. The mean of all ‘adoption’ items mean is 2.986 representing that majority of the 

respondents agreed or strongly agreed to the statements concerning ‘adoption’. On the other hand the 

overall variance of all SE item means is 0.001 which shows that item values in this construct are not too 

different from the mean hence increasing the reliability of the construct. Finally, the eigenvalue of this 

construct is 3.136 explaining 78.40% of the total variance.  

5. Facilitating Conditions (FC)  

Within the “facilitating conditions” variable, 04 (FC01, FC02, FC03, and FC04) items related to the 

facilitating conditions required for using cloud computing technology in Saudi petro-chemical supply 

chain organizations are discussed. Table 3 shows the frequency distribution of the results obtained from 

middle to higher level managerial staff of Saudi petro-chemical supply chain organizations for each item 

followed by individual item loadings from factor analysis. Based on the five-point Likert scale (strongly 

disagree (1), disagree (2), neutral (3), agree (4) and strongly agree (5); for all constructs), the mean 

results indicate that most of the responses fall below the “neutral” category.  

 

Likert Scale Strongly disagree (1) Disagree (2) Neutral (3) Agree (4) Strongly agree (5) 

Items 
Frequency 

(no) 
F (%) 

Frequency 
(no) 

F (%) 
Frequency 

(no) 
F (%) 

Frequency 
(no) 

F (%) 
Frequency 

(no) 
F (%) 

FC01: Availability of support from service 
provider will help adoption of cloud computing 

36 11.88 70 23.10 121 39.93 53 17.49 23 7.59 

FC02: Clear  policies from regulatory authorities 
will help adoption of cloud computing 

36 11.88 76 25.08 103 33.99 61 20.13 27 8.91 

FC03: Availability of technical training will help 
adoption of cloud computing 

39 12.87 69 22.77 120 39.60 50 16.50 25 8.25 

FC04: Clear instructions  from regulatory 
authorities will help adoption of cloud 
computing 

38 12.54 66 21.78 110 36.30 64 21.12 25 8.25 

Individual Item Statistics: Facilitating Conditions (FC) 
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Mean 2.858 2.891 2.844 2.907 

Standard 
Deviation 

1.080 1.129 1.103 1.120 

Variance 1.169 1.276 1.218 1.256 

Item 
Loadings 

0.867 0.896 0.901 0.902 
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Overall  Facilitating Conditions (FC) 

Cronbach’s Alpha for Complexity Measurement Scales FC α = 0.914 

Overall mean of all FC item means = 2.875 

Overall variance of all FC item means = 0.0008 

Eigenvalue = 3.180 

Table 4.10: Facilitating Conditions: Item Statistics Summary and Individual Loadings (Factor Analysis) 

 

Further, table 4.10 shows the mean and standard deviation values for the 04 items; from this it can be 

seen that respondents from Saudi petro-chemical supply chain organizations most frequently rate that 

clear instructions from regulatory authorities help adoption of cloud computing (FC04) as the most 

appealing facilitating condition; then are FC01 and FC02, while FC03 is the least appealing facilitating 

condition.  

Within the “facilitating conditions” variable, 04 items related to the facilitating conditions required to 

adopt cloud computing technology in Saudi petro-chemical supply chain organizations are discussed. This 

begins with FC01, which aimed to identify whether the Saudi petro-chemical firms deem availability of 

support from service provider helps adoption of cloud computing technology. Based on the responses, 

collectively 25% of the respondents (7.59 strongly agree +17.49 agree) agreed that having support from 

service provider helps in adoption of cloud technology, while collectively 34.98% (11.88 strongly 

disagree + 23.10 disagree) did not agree to the statement. Also, 39.93% of the respondents remained 

neutral showing overall, that organizations of Saudi petro-chemical supply chains do not think that 

support from service provider would be a strong predictor of adoption of cloud technology.  

FC02 reveals that the Saudi petro-chemical firms believe that clear policies from regulatory authorities 

help adoption of cloud computing among the partners of Saudi petro-chemical supply chain. In this regard, 

collectively, a little over 29% (8.91 strongly agree +20.13 agree) of the respondents agreed that clarity in 

policies by regulatory authorities is important for adoption of cloud computing technology, while 

collectively 37.16% (11.88 strongly disagree + 25.08 disagree) did not agree to the statement. 33.93% of 

the respondents remained neutral showing, that majority of the organizations of Saudi petro-chemical 

supply chains do not think that clear policies from regulatory authorities are a strong predictor of 

adoption of cloud technology in their organizations. 

FC03 shows that organizations of Saudi petro-chemical supply chain deem whether availability of 

technical training helps adoption of cloud computing among their partners. The collective response of 

strongly agree and agree shows that 24.75% agreed to the statement, while 34.65% collectively disagreed 

to the statement. 39.60% remained neutral showing that majority of the respondents do not think if 

availability of technical training is a strong predictor of adoption of cloud computing technology in their 

supply chains.  

FC04 shows whether organizations of Saudi petro-chemical supply chain believe that clear instructions 

from regulatory authorities help adoption of cloud computing. In this regard collectively 29.37% 

respondents strongly agreed or agreed to the statement while 34.32% collectively either strongly dis-

agreed or dis-agreed to the statement while at the same time more than 36% remained neutral showing 

that overall respondents do not think that clear instructions from regulatory authorities help adoption of 

cloud computing technology. 

Overall: The overall results under ‘adoption’ show Cronbach’s alpha value of 0.914 which is on the higher 

side considering the acceptable threshold of 0.7.  This implies that the scales used have a high level of 

internal consistency. The mean of all ‘adoption’ items mean is 2.875 representing that majority of the 

respondents agreed or strongly agreed to the statements concerning ‘adoption’. On the other hand the 

overall variance of all FC item means is 0.0008 which shows that item values in this construct are not too 

different from the mean hence increasing the reliability of the construct. Finally, the eigenvalue of this 

construct is 3.180 explaining 79.51% of the total variance.  
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6. Environmental Uncertainty (EU)  

Within the “environmental uncertainty” variable, 04 (EU01, EU02, EU03, and EU04) items related to the 

environmental uncertainty required for adopting cloud computing technology in Saudi petro-chemical 

supply chain organizations are discussed. Table 3 shows the frequency distribution of the results 

obtained from middle to higher level managerial staff of Saudi petro-chemical supply chain organizations 

for each item followed by individual item loadings from factor analysis. Based on the five-point Likert 

scale (strongly disagree (1), disagree (2), neutral (3), agree (4) and strongly agree (5); for all constructs), 

the mean results indicate that most of the responses fall into the “neutral” category.  

 

Likert Scale Strongly disagree (1) Disagree (2) Neutral (3) Agree (4) Strongly agree (5) 

Items 
Frequency 

(no) 
F (%) 

Frequency 
(no) 

F (%) 
Frequency 

(no) 
F (%) 

Frequency 
(no) 

F (%) 
Frequency 

(no) 
F (%) 

EU01: Due to rapid changes in technology, it is 

very difficult to predict any changes in our 
industry 

34 11.22 53 17.49 126 41.58 53 17.49 37 12.21 

EU02: Competition in our industry is severe; i.e. 

anything that one competitor offers, others 
match readily 

32 10.56 53 17.49 127 41.91 59 19.47 32 10.56 

EU03: Our organization is concerned that 

current laws  are not sufficient to protect the 
interests of cloud users 

32 10.56 45 14.85 128 42.24 61 20.13 37 12.21 

EU04: Our organization is concerned that 

current regulations  are not sufficient to protect 
the interests of cloud users 

26 8.58 54 17.82 120 39.60 70 23.10 33 10.89 

Individual Item Statistics: Environmental Uncertainty (EU) 
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Mean 3.019 3.019 3.085 3.099 

Standard 
Deviation 

1.136 1.103 1.121 1.087 

Variance 1.291 1.218 1.258 1.182 

Item 
Loadings 

0.743 0.773 0.729 0.821 

Overall  Environmental Uncertainty (EU) 

Cronbach’s Alpha for Complexity Measurement Scales EU α = 0.765 

Overall mean of all EU item means = 3.056 

Overall variance of all EU item means = 0.0018 

Eigenvalue = 2.354 

Table 4.11: Environmental Uncertainty: Item Statistics Summary and Individual Loadings (Factor Analysis) 
 

Further, table 4.11 shows the mean and standard deviation values for the 04 items; from this table it can 

be seen that respondents from Saudi petro-chemical supply chain organizations most frequently rated 

that current regulations are not sufficient to protect the interests of cloud users (EU04) as the highest; then 

EU03, while EU01 and EU02 together are least rated uncertainty items.  

Within the “environmental uncertainty” variable, 04 items related to the environmental uncertainty 

affecting adoption of cloud computing technology in Saudi petro-chemical supply chain organizations are 

discussed. This begins with EU01, which aimed to assess if due to rapid changes in technology, it is very 

difficult to predict any changes in their industry. Based on the responses, collectively 29.70% (12.21 

strongly agree +17.49 agree) agreed that it is difficult to predict any changes in their industry due to rapid 
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changes in technology. On the other hand, collectively 28.71% (11.22 strongly disagree + 17.49 disagree) 

did not agree to the statement. More than 40% opted to remain neutral with regards to this statement 

showing that majority of the organizations of Saudi petro-chemical supply chain believe that it is difficult 

to predict any changes in their industry due to rapid changes in technology. 

EU02 assessed from respondents of Saudi petro-chemical supply chain organizations that competition in 

their industry is severe; i.e. anything that one competitor offers, others match readily. In this regard, 

collectively more than 30% (10.56 strongly agree +19.47 agree) of the respondents agreed that 

competition in their industry is severe, while collectively 28% (10.56 strongly disagree + 17.49 disagree) 

did not agree showing that majority of the respondents are of the view that competition in their industry 

is severe. At the same time, almost 42% of the respondents remained neutral to the statement. 

EU03 assessed from respondents of Saudi petro-chemical supply chain organizations that their 

organization is concerned that current laws are not sufficient to protect the interests of cloud users. The 

collective response of strongly agree and agree shows that 32.34% agreed that current laws are not 

sufficient to protect the interests of cloud users; this shows that these respondents are susceptive of cloud 

computing technology adoption. 25.41% collectively disagreed to the statement which means that these 

respondents are insusceptible of adoption of cloud computing technology. Also, more than 42% of the 

respondents remained neutral on this statement.  

EU04 assessed from respondents of Saudi petro-chemical supply chain organizations that their 

organization is concerned that current regulations are not sufficient to protect the interests of cloud users. 

The collective response of strongly agreed and agreed shows that 33.99% of the respondents agreed that 

current regulations are not sufficient to protect the interests of cloud users; this shows that these 

respondents are susceptive of cloud computing technology adoption. 26.40% collectively disagreed to the 

statement which means that these respondents are insusceptible of adoption of cloud computing 

technology. Also, around 40% of the respondents remained neutral on this statement. 

 

Overall: The overall results under ‘adoption’ show Cronbach’s alpha value of 0.765 which is on the higher 

side considering the acceptable threshold of 0.7.  This implies that the scales used have a high level of 

internal consistency. The mean of all ‘adoption’ items mean is 3.056 representing that majority of the 

respondents agreed or strongly agreed to the statements concerning ‘adoption’. On the other hand the 

overall variance of all EU item means is 0.0018 which shows that item values in this construct are not too 

different from the mean hence increasing the reliability of the construct. Finally, the eigenvalue of this 

construct is 2.354 explaining 58.86% of the total variance.  

 

7. Top Management Support (TM)  

Within the “top management support” variable, 04 (TM01, TM02, TM03, and TM04) items related to the 

support from top management required for using cloud computing technology in Saudi petro-chemical 

supply chain organizations are discussed. Table 3 shows the frequency distribution of the results 

obtained from middle to higher level managerial staff of Saudi petro-chemical supply chain organizations 

for each item followed by individual item loadings from factor analysis. Based on the five-point Likert 

scale (strongly disagree (1), disagree (2), neutral (3), agree (4) and strongly agree (5); for all constructs), 

the mean results indicate that most of the responses fall below the “neutral” category.  

 

Likert Scale Strongly disagree (1) Disagree (2) Neutral (3) Agree (4) Strongly agree (5) 

Items 
Frequency 

(no) 
F (%) 

Frequency 
(no) 

F (%) 
Frequency 

(no) 
F (%) 

Frequency 
(no) 

F (%) 
Frequency 

(no) 
F (%) 

TM01: Our top management considers cloud 
computing services as important to our supply 
chain operations 

21 6.93 68 22.44 129 42.57 62 20.46 23 7.59 

TM02: Our top management supports the use of 
new technologies in our organization 

21 6.93 63 20.79 133 43.89 59 19.47 27 8.91 
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TM03: Our top management is interested in the 
use of cloud computing services in our 
organization 

26 8.58 59 19.47 140 46.20 65 21.45 13 4.29 

TM04: Our top management recognizes the 
potential of cloud computing for future success 
of our firm 

27 8.91 57 18.81 133 43.89 65 21.45 21 6.93 

Individual Item Statistics: Top Management Support (TM) 
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Mean 2.993 3.026 2.934 2.986 

Standard 
Deviation 

1.006 1.019 0.960 1.019 

Variance 1.013 1.039 0.923 1.040 

Item 
Loadings 

0.742 0.794 0.815 0.825 

Overall  Top Management Support (TM) 

Cronbach’s Alpha for Complexity Measurement Scales TM α = 0.805 

Overall mean of all TM item means = 2.957 

Overall variance of all TM item means = 0.001 

Eigenvalue = 2.528 

Table 4.12: Top Management Support: Item Statistics Summary and Individual Loadings (Factor Analysis) 
 

Further, table 4.12 shows the mean and standard deviation values for the 04 items; from this it can be 

seen that respondents from Saudi petro-chemical supply chain organizations most frequently rate that 

their top management supports the use of new technologies in their organization (TM02) as the most 

supporting statement under this variable; then are TM01 and TM04, while TM03 is the least rated 

statement.  

Within the “top management support” variable, 04 items related to support from the top management 

with regards to adoption of cloud computing technology in Saudi petro-chemical supply chain 

organizations are discussed. This begins with TM01, which aimed to identify whether the Saudi petro-

chemical firms deem that their top management considers cloud computing services as important to their 

supply chain operations. Based on the responses, collectively more than 28% (7.59 strongly agree +20.46 

agree) of the respondents agreed that their top management considers cloud computing services as 

important to their supply chain operations. On the other hand, 29.37% (6.93 strongly disagree + 22.44 

disagree) did not agree. This shows that the majority of the organizations of Saudi petro-chemical supply 

chains do not believe that their top management considers adopting cloud computing services is 

important to their supply chain operations. Also, more than 42% of the respondents remained neutral to 

this statement. 

TM02, which aimed to identify whether the Saudi petro-chemical firms deem that their top management 

supports the use of new technologies. In this regard, collectively more than 28% (8.91 strongly agree 

+19.47 agree) of the respondents agreed that their top management supports the use of new 

technologies. On the other hand, 27.72% (6.93 strongly disagree + 20.79 disagree) did not agree showing 

that majority of the respondents believe that their top management supports the use of new technologies. 

At the same time, almost 44% of the respondents opted to remain neutral to the statement. 

TM03, which aimed to identify whether the Saudi petro-chemical firms deem that their top management is 

interested in the use of cloud computing services in their organization. In this regard, collectively 25.74% 

(4.29 strongly agree +21.45 agree) of the respondents agreed that their top management is interested in 
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using cloud computing services. On the other hand, collectively more than 28% (8.58 strongly disagree + 

19.47 disagree) did not agree showing that majority of the respondents do not think that their top 

management is interested in using cloud computing technology in their organizations. At the same time, 

more than 46% of the respondents opted to remain neutral to the statement. 

TM04, which aimed to identify whether the Saudi petro-chemical firms deem that their top management 

recognizes the potential of cloud computing for future success of their firm. In this regard, collectively 

28.38% (6.93 strongly agree +21.45 agree) of the respondents agreed that their top management 

recognizes the potential of cloud computing for future success of their firm. On the other hand, 

collectively more than 27.72% (8.91 strongly disagree + 18.81 disagree) did not agree showing that 

majority of the respondents think otherwise. At the same time, around 44% of the respondents opted to 

remain neutral to the statement. 

Overall: The overall results under ‘adoption’ show Cronbach’s alpha value of 0.805 which is on the higher 

side considering the acceptable threshold of 0.7.  This implies that the scales used have a high level of 

internal consistency. The mean of all ‘adoption’ items mean is 2.957 representing that majority of the 

respondents agreed or strongly agreed to the statements concerning ‘adoption’. On the other hand the 

overall variance of all TM item means is 0.0001 which shows that item values in this construct are not too 

different from the mean hence increasing the reliability of the construct. Finally, the eigenvalue of this 

construct is 2.528 explaining 63.19% of the total variance.  

 

8. Trading Partner Readiness (PR)  

Within the “trading partner readiness” variable, 04 (PR01, PR02, PR03, and PR04) items related to the 

readiness of trading partner required for using cloud computing technology in Saudi petro-chemical 

supply chain organizations are discussed. Table 3 shows the frequency distribution of the results 

obtained from middle to higher level managerial staff of Saudi petro-chemical supply chain organizations 

for each item followed by individual item loadings from factor analysis. Based on the five-point Likert 

scale (strongly disagree (1), disagree (2), neutral (3), agree (4) and strongly agree (5); for all constructs), 

the mean results indicate that most of the responses fall below the “neutral” category.  

 

Likert Scale Strongly disagree (1) Disagree (2) Neutral (3) Agree (4) Strongly agree (5) 

Items 
Frequency 

(no) 
F (%) 

Frequency 
(no) 

F (%) 
Frequency 

(no) 
F (%) 

Frequency 
(no) 

F (%) 
Frequency 

(no) 
F (%) 

PR01: Our trading partners share their supply 
chain related initiatives with us  (technological, 
financial, or man-power) that indicate their 
readiness 

44 14.52 49 16.17 125 41.25 56 18.48 29 9.57 

PR02: Information (such as technological, 
financial, or man-power etc.) on trading 
partners are considered to be very important 
for decisions of technology adoption 

46 15.18 46 15.18 120 39.60 52 17.16 39 12.87 

PR03: Our trading partners seem to have the 
necessary (technological, financial, or man-
power) resources to adopt cloud computing 
technology 

40 13.20 56 18.48 116 38.28 57 18.81 34 11.22 

PR04: Our trading partners heavily use 
technology in their business operations 

44 14.52 52 17.16 117 38.61 50 16.50 40 13.20 

Individual Item Statistics: Trading Partner Readiness (PR) 
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Mean 2.924 2.973 2.963 2.967 

Standard 
Deviation 

1.144 1.204 1.163 1.203 

Variance 1.309 1.450 1.353 1.449 

Item 
Loadings 

0.816 0.823 0.825 0.828 

Overall  Trading Partner Power (PR) 

Cronbach’s Alpha for Complexity Measurement Scales PR α = 0.841 

Overall mean of all PR item means = 2.957 

Overall variance of all PR item means = 0.0005 

Eigenvalue = 2.710 

Table 4.13: Perceived Relative Advantage: Item Statistics Summary and Individual Loadings (Factor Analysis) 

 

Further, table 4.13 shows the mean and standard deviation values for the 04 items; from this it can be 

seen that respondents from Saudi petro-chemical supply chain organizations most frequently rated that 

information (such as technological, financial, or man-power etc.) on trading partners are considered to be 

very important for decisions of technology adoption (PR02) as the highest; then are PR03 and PR04, while 

PR01 is the least rated item.  

Within the “trading partner readiness” variable, 04 items related to the readiness of trading partners for 

adoption of cloud computing technology in Saudi petro-chemical supply chain organizations are 

discussed. This begins with PR01, which aimed to identify whether the Saudi petro-chemical firms deem 

that their trading partners share their supply chain related initiatives with them  (technological, financial, 

or man-power) that indicate their readiness. Based on the responses, collectively more than 28% of the 

respondents (12.87 strongly agree + 17.16 agree) agreed that their trading partners share their supply 

chain relative initiatives with them. Similarly, collectively more than 30% (15.18 strongly disagree + 

15.18 disagree) did not agree. This shows that the respondents of the organizations of Saudi petro-

chemical supply chains do not believe that information on their trading partners is critical to them when 

it comes to decisions related to technology adoption. More than 40% remained neutral. 

PR02, which aimed to identify whether the Saudi petro-chemical firms believe that information (such as 

technological, financial, or man-power etc.) on trading partners are considered to be very important for 

decisions of technology adoption. Based on the responses, collectively more than 30% of the respondents 

(9.57 strongly agree + 18.48 agree) agreed that information on their trading partners are critical for 

technology adoption decisions. Similarly, collectively more than 30% (15.18 strongly disagree + 15.18 

disagree) did not agree to this statement. This shows that the organizations of Saudi petro-chemical 

supply chains are equally divided on the statement that their trading partners share their supply chain 

related initiatives with them. Almost 40% of the respondents remained neutral. 

PR03, which aimed to identify whether the Saudi petro-chemical firms believe that their trading partners 

seem to have the necessary (technological, financial, or man-power) resources to adopt cloud computing 

technology. Based on the responses, collectively more than 30% of the respondents (11.22 strongly agree 

+ 18.81 agree) agreed that their trading partners have the necessary resources needed to adopt cloud 

computing technology. Similarly, collectively more than 32% (13.20 strongly disagree + 18.48 disagree) 

did not agree to this statement. This shows that the majority of the organizations of Saudi petro-chemical 

supply chains believe that their trading partners do not have the necessary resources to adoption cloud 

technology. Almost 39% of the respondents remained neutral. 

PR04, which aimed to identify whether the Saudi petro-chemical firms believe that their trading partners 

heavily use technology in their business operations. Based on the responses, collectively almost 30% of the 

respondents (13.20 strongly agree + 16.50 agree) agreed that their trading partners heavily use 

technology in their business operations. Similarly, collectively almost 32% (14.52 strongly disagree + 

17.16 disagree) did not agree to this statement. This shows that the majority of the organizations of Saudi 

petro-chemical supply chains believe that their trading partners heavily use technology in their business 

operations. Almost 39% of the respondents remained neutral. 



298 

 

Overall: The overall results under ‘adoption’ show Cronbach’s alpha value of 0.841 which is on the higher 

side considering the acceptable threshold of 0.7.  This implies that the scales used have a high level of 

internal consistency. The mean of all ‘adoption’ items mean is 2.957 representing that majority of the 

respondents agreed or strongly agreed to the statements concerning ‘adoption’. On the other hand the 

overall variance of all PR item means is 0.0005 which shows that item values in this construct are not too 

different from the mean hence increasing the reliability of the construct. Finally, the eigenvalue of this 

construct is 2.710 explaining 67.74% of the total variance.  

9. Trading Partner Power (PP)  

Within the “trading partner power” variable, 04 (PP01, PP02, PP03, and PP04) items related to the 

influence of the power of trading partner in adopting cloud computing technology in Saudi petro-chemical 

supply chain organizations are discussed. Table 3 shows the frequency distribution of the results 

obtained from middle to higher level managerial staff of Saudi petro-chemical supply chain organizations 

for each item followed by individual item loadings from factor analysis. Based on the five-point Likert 

scale (strongly disagree (1), disagree (2), neutral (3), agree (4) and strongly agree (5); for all constructs), 

the mean results indicate that most of the responses fall into the “neutral” category.  

 

 

Likert Scale Strongly disagree (1) Disagree (2) Neutral (3) Agree (4) Strongly agree (5) 

Items 
Frequency 

(no) 
F (%) 

Frequency 
(no) 

F (%) 
Frequency 

(no) 
F (%) 

Frequency 
(no) 

F (%) 
Frequency 

(no) 
F (%) 

PP01: Our trading partners have high bargaining 
power; it is easy for them to switch to our 
competitors for their purchasing requirements 

33 10.89 54 17.82 116 38.28 67 22.11 33 10.89 

PP02: It is important to have continued business 
relationship with our trading partners to achieve 
our business goals 

38 12.54 60 19.80 108 35.64 68 22.44 29 9.57 

PP03: Significant proportion of our total profits 
depend on relations with our trading partners 

30 9.90 50 16.50 123 40.59 61 20.13 39 12.87 

PP04: Our organization is very much dependent 
on our trading partners 

36 11.88 50 16.50 119 39.27 67 22.11 31 10.23 

Individual Item Statistics: Trading Partner Power (PP) 
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Mean 3.042 2.967 3.095 3.023 

Standard 
Deviation 

1.128 1.144 1.127 1.128 

Variance 1.273 1.310 1.272 1.274 

Item 
Loadings 

0.858 0.848 0.853 0.847 

Overall  Trading Partner Power (PP) 

Cronbach’s Alpha for Complexity Measurement Scales PP α = 0.873 

Overall mean of all PP item means = 3.032 

Overall variance of all PP item means = 0.0028 

Eigenvalue = 2.899 

Table 4.14: Perceived Relative Advantage: Item Statistics Summary and Individual Loadings (Factor Analysis) 

 

Further, table 4.14 shows the mean and standard deviation values for the 04 items; from this table it can 

be seen that respondents from Saudi petro-chemical supply chain organizations most frequently think 

that significant proportion of their total profits depend on relations with their trading partners (PP03) as 

the highest rated item; then PP01, PP04, while PP02 is the least rated item.  
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Within the “trading partner power” variable, 04 items related to the power of trading partners to adopt 

cloud computing technology in Saudi petro-chemical supply chain organizations are discussed. This 

begins with PP01, which aimed to identify whether the Saudi petro-chemical firms believe that their 

trading partners have high bargaining power; it is easy for them to switch to their competitors for their 

purchasing requirements. Based on the responses, collectively 33% of the respondents (10.89 strongly 

agree + 22.11 agree) agreed that their trading partners have high bargaining power. Similarly, collectively 

almost 29% (10.89 strongly disagree + 17.82 disagree) did not agree to this statement. This shows that 

the majority of the organizations of Saudi petro-chemical supply chains believe that their trading partners 

have high bargaining power over them. More than 38% of the respondents remained neutral. 

PP02, which aimed to identify whether the Saudi petro-chemical firms believe that it is important to have 

continued business relationship with their trading partners to achieve their business goals. Based on the 

responses, collectively more than 32% of the respondents (9.57 strongly agree + 22.44 agree) agreed to 

the statement while, collectively more than 32% (12.54 strongly disagree + 19.80 disagree) did not agree 

to the statement. This shows that the organizations of Saudi petro-chemical supply chains are equally 

divided on the issue of whether it is important to have continued business relationship with their trading 

partners to achieve their business goals. More than 35% of the respondents remained neutral. 

PP03, which aimed to identify whether the Saudi petro-chemical firms believe that significant proportion 

of their total profits depend on relations with their trading partners.  Based on the responses, collectively 

33% of the respondents (12.87 strongly agree + 20.13 agree) agreed to the statement while, collectively 

more than 26% (9.90 strongly disagree + 16.50 disagree) did not agree to the statement. This shows that 

majority of the organizations of Saudi petro-chemical supply chains believe that significant proportion of 

their total profits depend of relations with their trading partners. More than 40% of the respondents 

remained neutral. 

PP04, which aimed to identify whether the Saudi petro-chemical firms believe that their organization is 

very much dependent on their trading partners. Based on the responses, collectively more than 32% of the 

respondents (10.23 strongly agree + 22.11 agree) agreed to the statement while, collectively more than 

28% (11.88 strongly disagree + 16.50 disagree) did not agree to the statement. This shows that majority 

of the organizations of Saudi petro-chemical supply chains believe that their organization is very much 

dependent on their trading partners. Nearly 40% of the respondents remained neutral. 

Overall: The overall results under ‘adoption’ show Cronbach’s alpha value of 0.873 which is on the higher 

side considering the acceptable threshold of 0.7.  This implies that the scales used have a high level of 

internal consistency. The mean of all ‘adoption’ items mean is 3.032 representing that majority of the 

respondents agreed or strongly agreed to the statements concerning ‘adoption’. On the other hand the 

overall variance of all PP item means is 0.0028 which shows that item values in this construct are not too 

different from the mean hence increasing the reliability of the construct. Finally, the eigenvalue of this 

construct is 2.899 explaining 72.46% of the total variance.  

 

10. Trading Partner Relationship (TP)  

Within the “trading partner relationship” variable, 04 (TP01, TP02, TP03, and TP04) items related to the 

effect of relationship among the trading partners on the adoption decision of cloud computing technology 

in Saudi petro-chemical supply chain organizations are discussed. Table 3 shows the frequency 

distribution of the results obtained from middle to higher level managerial staff of Saudi petro-chemical 

supply chain organizations for each item followed by individual item loadings from factor analysis. Based 

on the five-point Likert scale (strongly disagree (1), disagree (2), neutral (3), agree (4) and strongly agree 

(5); for all constructs), the mean results indicate that most of the responses fall just below the “neutral” 

category.  

 

Likert Scale Strongly disagree (1) Disagree (2) Neutral (3) Agree (4) Strongly agree (5) 
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Items 
Frequency 

(no) 
F (%) 

Frequency 
(no) 

F (%) 
Frequency 

(no) 
F (%) 

Frequency 
(no) 

F (%) 
Frequency 

(no) 
F (%) 

TP01: There is a strong commitment between 
our organization and our trading partners 

12 3.96 59 19.47 168 55.45 45 14.85 19 6.27 

TP02: Our organization is generally satisfied 
with the level of cooperation between us and 
our trading partners 

13 4.29 43 14.19 170 56.11 62 20.46 15 4.95 

TP03: Our organization’s relationships with its 
trading partners are generally long lasting 

28 9.24 44 14.52 175 57.76 46 15.18 10 3.30 

TP04: Our organization is generally satisfied 
with the exchange of information between our 
firm and its trading partners 

21 6.93 49 16.17 154 50.83 63 20.79 16 5.28 

Individual Item Statistics: Trading Partner Relationship (TP) 

 TP01 TP02 TP03 TP04 

Fr
eq

u
en

cy
 D

is
tr

ib
u

ti
o

n
 

C
h

ar
ts

 

   

 

Mean 3.000 3.075 2.887 3.013 

Standard 
Deviation 

0.868 0.844 0.888 0.927 

Variance 0.755 0.713 0.789 0.861 

Item 
Loadings 

0.778 0.741 0.795 0.954 

Overall  Trading Partner Relationship (TP) 

Cronbach’s Alpha for Complexity Measurement Scales TP α = 0.766 

Overall mean of all  TP item means = 2.994 

Overall variance of all  TP item means = 0.0061 

Eigenvalue = 2.354 

Table 4.15: Perceived Relative Advantage: Item Statistics Summary and Individual Loadings (Factor Analysis) 

 

Further, table 4.15 shows the mean and standard deviation values for the 04 items; from this table it can 

be seen that respondents from Saudi petro-chemical supply chain organizations most frequently rated 

that their organization is generally satisfied with the level of cooperation between them and their trading 

partners (TP02) as the highest; then are TP04 and TP01, while TP03 is the least rated item. 

Within the “trading partner relationship” variable, 04 items related to the impact of relationship with 

trading partners to adopt cloud computing technology in Saudi petro-chemical supply chain organizations 

are discussed. This begins with TP01, which aimed to identify whether the Saudi petro-chemical firms 

believe that there is a strong commitment between their organization and their trading partners. Based on 

the responses, collectively just over 21% of the respondents (6.27 strongly agree + 14.85 agree) agreed to 

the statement, while, collectively over 23% (3.96 strongly disagree + 19.47 disagree) did not agree to this 

statement. This shows that the majority of the organizations of Saudi petro-chemical supply chains do not 

believe that there is a strong commitment between their organization and their trading partners. More 

than 55% of the respondents remained neutral. 

TP02, which aimed to identify whether the Saudi petro-chemical firms believe that their organization is 

generally satisfied with the level of cooperation between them and their trading partners. Based on the 

responses, collectively just over 25% of the respondents (4.95 strongly agree + 20.46 agree) agreed to the 

statement, while, collectively over 18% (4.29 strongly disagree + 14.19 disagree) did not agree to this 

statement. This shows that the majority of the organizations of Saudi petro-chemical supply chains 

believe that their organization is generally satisfied with the level of cooperation between them and their 

trading partners. More than 56% of the respondents remained neutral. 
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TP03, which aimed to identify whether the Saudi petro-chemical firms believe that their organization’s 

relationships with its trading partners are generally long lasting. Based on the responses, collectively just 

over 18% of the respondents (3.30 strongly agree + 15.18 agree) agreed to the statement, while, almost 

24% (9.24 strongly disagree + 14.52 disagree) did not agree to this statement. This shows that the 

majority of the organizations of Saudi petro-chemical supply chains do not believe that their 

organization’s relationships with its trading partners are long lasting. More than 57% of the respondents 

remained neutral. 

TP04, which aimed to identify whether the Saudi petro-chemical firms believe that their organization is 

generally satisfied with the exchange of information between their firm and its trading partners. Based on 

the responses, collectively just over 26% of the respondents (5.28 strongly agree + 20.79 agree) agreed to 

the statement, while, just over 23% (6.93 strongly disagree + 16.17 disagree) did not agree to this 

statement. This shows that the majority of the organizations of Saudi petro-chemical supply chains 

believe that their organization is generally satisfied with the exchange of information between their firm 

and its trading partners. More than 50% of the respondents remained neutral. 

Overall: The overall results under ‘adoption’ show Cronbach’s alpha value of 0.766 which is on the higher 

side considering the acceptable threshold of 0.7.  This implies that the scales used have a high level of 

internal consistency. The mean of all ‘adoption’ items mean is 2.994 representing that majority of the 

respondents agreed or strongly agreed to the statements concerning ‘adoption’. On the other hand the 

overall variance of all TP item means is 0.0061 which shows that item values in this construct are not too 

different from the mean hence increasing the reliability of the construct. Finally, the eigenvalue of this 

construct is 2.354 explaining 58.83% of the total variance.  

 

11. Intention (to adopt) (INT)  

Within the “intention to adopt” variable, 04 (INT01, INT02, INT03, and INT04) items related to the 

intention to use cloud computing technology in Saudi petro-chemical supply chain organizations are 

discussed. Table 3 shows the frequency distribution of the results obtained from middle to higher level 

managerial staff of Saudi petro-chemical supply chain organizations for each item followed by individual 

item loadings from factor analysis. Based on the five-point Likert scale (strongly disagree (1), disagree 

(2), neutral (3), agree (4) and strongly agree (5); for all constructs), the mean results indicate that most of 

the responses are above the “neutral” category.  

 

Likert Scale Strongly disagree (1) Disagree (2) Neutral (3) Agree (4) Strongly agree (5) 

Items 
Frequency 

(no) 
F (%) 

Frequency 
(no) 

F (%) 
Frequency 

(no) 
F (%) 

Frequency 
(no) 

F (%) 
Frequency 

(no) 
F (%) 

INT01: Our organization has evaluated, and 
intends  to adopt cloud computing technology 

29 9.57 44 14.52 126 41.58 68 22.44 36 11.88 

INT02: Our organization intends to use to cloud 
computing technology 

23 7.59 45 14.85 139 45.87 67 22.11 29 9.57 

INT03: Our organization intends to continue to 
use cloud computing technology in future 

26 8.58 38 12.54 137 45.21 63 20.79 39 12.87 

INT04: Our organization intends to adopt cloud 
computing technology 

25 8.25 48 15.84 128 42.24 65 21.45 37 12.21 

Individual Item Statistics: Intention (INT) 

 INT01 INT02 INT03 INT04 

Fr
eq

u
en

cy
 D

is
tr

ib
u

ti
o

n
 

C
h

ar
ts

 

   

 

Mean 3.125 3.112 3.168 3.135 
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Standard 
Deviation 

1.102 1.023 1.080 1.084 

Variance 1.216 1.047 1.167 1.177 

Item 
Loadings 

0.929 0.914 0.914 0.917 

Overall  Intention (INT) 

Cronbach’s Alpha for Complexity Measurement Scales INT α = 0.938 

Overall mean of all  INT item means = 3.135 

Overall variance of all  INT item means = 0.0006 

Eigenvalue = 3.375 

Table 4.16: Perceived Relative Advantage: Item Statistics Summary and Individual Loadings (Factor Analysis) 
 

Further, table 4.16 shows the mean and standard deviation values for the 04 items; from this table it can 

be seen that respondents from Saudi petro-chemical supply chain organizations most frequently rated 

that their organizations have evaluated, and intend to adopt cloud computing technology (INT01) as the 

highest; then are INT04 and INT03, while INT02 is the least rated item.  

Within the “intention to adopt” variable, 04 items related to the intention of adopting cloud computing 

technology in Saudi petro-chemical supply chain organizations are discussed. This begins with INT01, 

which aimed to identify whether the Saudi petro-chemical firms have evaluated, and intend to adopt cloud 

computing technology. Based on the responses, collectively more than 34% of the respondents (11.88 

strongly agree + 22.44 agree) said that their organization intends to adopt cloud computing technology, 

while collectively a little more than 24% (9.57 strongly disagree + 14.52 disagree) did not agree. This 

shows that the majority of the organizations of Saudi petro-chemical supply chains intend to adopt cloud 

computing technology. More than 41% of the respondents remained neutral. 

INT02, which aimed to identify whether the Saudi petro-chemical firms intend to use to cloud computing 

technology. Based on the responses, collectively more than 31% of the respondents (9.57 strongly agree + 

22.11 agree) said that their organization intends to continue to use cloud computing technology, while 

collectively a little more than 22% (7.59 strongly disagree + 14.85 disagree) did not agree. This shows 

that the majority of the organizations of Saudi petro-chemical supply chains intend to continue to use 

cloud computing technology. About 46% of the respondents remained neutral. 

INT03, which aimed to identify whether the Saudi petro-chemical firms intend to continue to use cloud 

computing technology. Based on the responses, collectively more than 33% of the respondents (12.87 

strongly agree + 20.79 agree) said that their organization has evaluated and intends to adopt cloud 

computing technology, while collectively a little over 21% (8.58 strongly disagree + 12.54 disagree) did 

not agree. This shows that the majority of the organizations of Saudi petro-chemical supply chains have 

evaluated and intend to adopt cloud computing technology. More than 42% of the respondents remained 

neutral. 

INT04, which aimed to identify whether the Saudi petro-chemical firms intend to adopt cloud computing 

technology. Based on the responses, collectively more than 33% of the respondents (12.21 strongly agree 

+ 21.45 agree) said that their organization intends to adopt cloud computing technology, while 

collectively a little over 24% (8.25 strongly disagree + 15.09 disagree) did not agree. This shows that the 

majority of the organizations of Saudi petro-chemical supply chains intend to adopt cloud computing 

technology. More than 42% of the respondents remained neutral. 

Overall: The overall results under ‘adoption’ show Cronbach’s alpha value of 0.938 which is on the higher 

side considering the acceptable threshold of 0.7.  This implies that the scales used have a high level of 

internal consistency. The mean of all ‘adoption’ items mean is 3.135 representing that majority of the 

respondents agreed or strongly agreed to the statements concerning ‘adoption’. On the other hand the 

overall variance of all INT item means is 0.0006 which shows that item values in this construct are not too 

different from the mean hence increasing the reliability of the construct. Finally, the eigenvalue of this 

construct is 3.375 explaining 84.37% of the total variance.  
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12. Adoption (ADP)  

Within the “adoption” variable, 04 (ADP01, ADP02, ADP03, and ADP04) items related to the adoption of 

cloud computing technology in Saudi petro-chemical supply chain organizations are discussed. Table 3 

shows the frequency distribution of the results obtained from middle to higher level managerial staff of 

Saudi petro-chemical supply chain organizations for each item followed by individual item loadings from 

factor analysis. Based on the five-point Likert scale (strongly disagree (1), disagree (2), neutral (3), agree 

(4) and strongly agree (5); for all constructs), the mean results indicate that most of the responses are 

above the “neutral” category.  

 

Likert Scale 
 
Items 

Strongly disagree (1) Disagree (2) Neutral (3) Agree (4) Strongly agree (5) 

Frequency 
(no) 

F (%) 
Frequency 

(no) 
F (%) 

Frequency 
(no) 

F (%) 
Frequency 

(no) 
F (%) 

Frequency 
(no) 

F (%) 

ADP01: Our organization has already adopted 
cloud computing technology (software, 
infrastructure, or platform) 

25 8.25 55 18.15 107 35.31 52 17.16 64 21.12 

ADP02: Members in my department like using 
cloud computing technology 

33 10.89 44 14.52 116 38.28 59 19.47 51 16.83 

ADP03: Cloud computing fits our organization's 
computing requirements 

25 8.25 48 15.84 122 40.26 58 19.14 50 16.50 

ADP04: Cloud computing improves our 
coordination with other partners 

31 10.23 36 11.88 122 40.26 50 16.50 64 21.12 

Individual Item Statistics: Adoption (ADP) 

 ADP01 ADP02 ADP03 ADP04 

Fr
eq

u
en

cy
 D

is
tr

ib
u

ti
o

n
 

C
h

ar
ts

 

   

 

Mean 3.247 3.168 3.198 3.264 

Standard 
Deviation 

1.213 1.193 1.142 1.213 

Variance 1.472 1.425 1.305 1.473 

Item 
Loadings 

0.942 0.922 0.994 0.929 

Overall  Adoption (ADP) 

Cronbach’s Alpha for Adoption Measurement Scales ADP α = 0.947 

Overall mean of all  ADP item means = 3.219 

Overall variance of all  ADP item means = 0.0019 

Eigenvalue = 3.455 explaining 86.37% of the total variance 

Table 4.17: Perceived Relative Advantage: Item Statistics Summary and Individual Loadings (Factor Analysis) 

 

Further, table 4.17 shows the mean and standard deviation values for the 04 items; from this table it can 

be seen that respondents from Saudi petro-chemical supply chain organizations most frequently rated 

that their organization has already adopted cloud computing (ADP01) as the highest; then are ADP04 and 

ADP02, while ADP03 is the least rated item.  

Within the “adoption” variable, 04 items related to the adoption of cloud computing technology in Saudi 

petro-chemical supply chain organizations are discussed. This begins with ADP01, which aimed to 

identify whether the Saudi petro-chemical firms have already adopted cloud computing technology 

(software, infrastructure, or platform). Based on the responses, collectively more than 38% of the 

respondents (21.12 strongly agree + 17.16 agree) agreed that they have already adopted (some services 

of) cloud computing technology in one form or the other, while 26% (8.25 strongly disagree + 18.15 

disagree) did not agree. This shows that the majority of the organizations of Saudi petro-chemical supply 
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chains have already adopted some form of cloud computing technology in their operations. More than 

35% of the respondents opted neutral to this item. 

ADP02, which aimed to identify whether the respondents of Saudi petro-chemical firms think that 

members in their department like using cloud computing technology. Based on the responses, collectively 

more than 36% of the respondents (16.83 strongly agree + 17.47 agree) agreed that members in their 

departments like using cloud computing technology, while collectively more than 25% (10.41 strongly 

disagree + 14.52 disagree) did not agree. This shows that the majority of the respondents of the 

organizations of Saudi petro-chemical supply chains believe that members in their departments like using 

cloud computing technology in their operations. More than 38% of the respondents opted neutral to this 

item. 

ADP03, which aimed to identify whether the respondents of Saudi petro-chemical firms think that cloud 

computing technology fits their organization's computing requirements. Based on the responses, 

collectively more than 35% of the respondents (16.50 strongly agree + 19.14 agree) agreed that cloud 

computing technology fits their organization’s computing requirements, while collectively more than 

24% (8.25 strongly disagree + 15.84 disagree) did not agree. This shows that the majority of the 

respondents of the organizations of Saudi petro-chemical supply chains believe that cloud computing 

technology fits their organization’s computing requirements. More than 40% of the respondents opted 

neutral to this item. 

ADP04, which aimed to identify whether the respondents of Saudi petro-chemical firms think that cloud 

computing technology improves their coordination with other partners. Based on the responses, 

collectively more than 37% of the respondents (21.12 strongly agree + 16.50 agree) agreed that cloud 

computing technology improves the coordination between them and their partners, while collectively 

more than 22% (10.23 strongly disagree + 11.88 disagree) did not agree. This shows that the majority of 

the respondents of the organizations of Saudi petro-chemical supply chains believe that cloud computing 

technology improves coordination between them and their partners. More than 40% of the respondents 

opted neutral to this item. 

Overall: The overall results under ‘adoption’ show Cronbach’s alpha value of 0.947 which is on the higher 

side considering the acceptable threshold of 0.7.  This implies that the scales used have a high level of 

internal consistency. The mean of all ‘adoption’ items mean is 3.219 representing that majority of the 

respondents agreed or strongly agreed to the statements concerning ‘adoption’. On the other hand the 

overall variance of all ADP item means is 0.0019 which shows that item values in this construct are not 

too different from the mean hence increasing the reliability of the construct. Finally, the eigenvalue of this 

construct is 3.455 explaining 86.37% of the total variance.  
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Appendix 4.2: Skewness and Kurtosis 
 

  

Skewness Kurtosis 

RA1 -.208 -.788 

RA2 -.081 -.728 

RA3 -.228 -.908 

RA4 -.090 -.863 

CX1 -.144 -.651 

CX2 -.045 -.757 

CX3 -.061 -.584 

CX4 -.057 -.723 

CM1 .038 -.726 

CM2 .070 -.742 

CM3 .054 -.513 

CM4 .037 -.584 

SE1 .042 -1.113 

SE2 .008 -1.041 

SE3 -.046 -.903 

SE4 .049 -1.129 

FC1 .079 -.454 

FC2 .091 -.677 

FC3 .102 -.489 

FC4 -.001 -.637 

EU1 .002 -.515 

EU2 -.039 -.443 

EU3 -.099 -.451 

EU4 -.089 -.467 

TM1 .052 -.285 

TM2 .060 -.256 

TM3 -.161 -.137 

TM4 -.087 -.254 

PR1 -.051 -.560 

PR2 -.029 -.692 

PR3 -.005 -.643 

PR4 .018 -.707 

PP1 -.085 -.573 

PP2 -.055 -.680 

PP3 -.064 -.517 

PP4 -.115 -.550 

TP1 .213 .526 

TP2 -.078 .626 

TP3 -.292 .513 

TP4 -.151 .187 

INT1 -.146 -.411 

INT2 -.115 -.144 

INT3 -.133 -.265 

INT4 -.084 -.389 

ADP1 -.048 -.859 

ADP2 -.117 -.679 

ADP3 -.059 -.583 

ADP4 -.149 -.691 

Table 4.4: Skewness Kurtosis 
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Appendix 4.3: Correlational Matrix 
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Appendix 4.4: Content Validity Index (CVI) 
 

No R1 R2 R3 R4 R5 R6 Agree I-CVI 

1 4 4 4 4 4 4 6 1.00 

2 4 4 3 4 4 4 6 1.00 

3 4 4 4 4 4 4 6 1.00 

4 3 4 4 4 4 4 6 1.00 

5 4 4 4 2 4 4 5 0.83 

6 4 2 3 4 4 4 5 0.83 

7 4 4 4 4 4 4 6 1.00 

8 4 4 4 4 4 4 6 1.00 

9 4 4 4 4 4 4 6 1.00 

10 4 4 4 4 4 4 6 1.00 

11 4 4 4 2 4 4 5 0.83 

12 4 4 4 4 4 4 6 1.00 

13 4 4 4 4 4 4 6 1.00 

14 4 4 2 4 3 4 5 0.83 

15 4 4 4 4 4 4 6 1.00 

16 3 4 4 4 4 4 6 1.00 

17 4 4 4 2 3 4 5 0.83 

18 4 3 4 4 4 4 6 1.00 

19 4 4 2 4 4 4 5 0.83 

20 4 4 4 2 4 4 5 0.83 

21 3 4 4 2 4 4 5 0.83 

22 4 4 4 4 4 2 5 0.83 

23 4 4 4 4 4 4 6 1.00 

24 4 3 4 2 1 4 4 0.67 

25 4 2 4 4 4 4 5 0.83 

26 4 4 4 3 4 4 6 1.00 

27 4 2 4 2 4 4 4 0.67 

28 4 4 4 2 4 4 5 0.83 

29 2 4 4 4 4 4 5 0.83 

30 4 4 4 4 2 4 5 0.83 

31 4 4 3 4 4 4 6 1.00 

32 4 4 2 4 4 4 5 0.83 

33 4 2 4 4 4 4 5 0.83 

34 4 4 4 2 4 4 5 0.83 

35 4 4 2 4 4 4 5 0.83 

36 4 4 4 4 2 4 5 0.83 

37 4 4 2 4 4 4 5 0.83 

38 4 2 4 4 4 4 5 0.83 

39 4 4 4 4 4 4 6 1.00 

40 3 4 4 4 2 4 5 0.83 

41 4 4 2 4 4 4 5 0.83 

42 4 4 4 4 4 4 6 1.00 
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43 4 4 4 4 4 4 6 1.00 

44 4 3 4 2 4 4 5 0.83 

45 4 4 4 2 4 4 5 0.83 

46 4 4 4 4 4 4 6 1.00 

47 4 4 2 4 4 4 5 0.83 

48 4 4 4 4 4 4 6 1.00 

      S-CVI/AVE 0.90 

      Total Agree 21.00 

      S-CV/UA 0.44 
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Appendix 4.5: Definitions of Fit Indices 
 

Fit Indices for Structural Equation Modelling 

By Dr. Simon Moss 

http://www.psych-it.com.au/Psychlopedia/article.asp?id=277 

Overview 

In structural equation modelling, the fit indices establish whether, overall, the model is acceptable. If 

the model is acceptable, researchers then establish whether specific paths are significant. Acceptable 

fit indices do not imply the relationships are strong. Indeed, high fit indices are often easier to obtain 

when the relationships between variables are low rather than high--because the power to detect 

discrepancies from predictions are amplified.  

Many of the fit indices are derived from the chi-square value. Conceptually, the chi-square value, in 

this context, represents the difference between the observed covariance matrix and the predicted or 

model covariance matrix.  

The fit indices can be classified into several classes. These classes include:  

 Discrepancy functions, such as the chi square test, relative chi square, and RMS  

 Tests that compare the target model with the null model, such as the CFI, NFI, TFI, and 

IFI  

 Information theory goodness of fit measures, such as the AIC, BCC, BIC, and CAIC 

 Non-centrality fit measures, such as the NCP.  

Many researchers, such as Marsh, Balla, and Hau (1996), recommend that individuals utilize a range 

of fit indices. Indeed, Jaccard and Wan (1996) recommend using indices from different classes as 

well; this strategy overcomes the limitations of each index.  

Summary of criteria that researchers often use 

A model is regarded as acceptable if:  

 The Normed Fit Index (NFI) exceeds .90 (Byrne, 1994) or .95 (Schumacker & Lomax, 

2004)  

 The Goodness of Fit Index exceeds .90 (Byrne, 1994)  

 The Comparative Fit Index exceeds .93 (Byrne, 1994)  

 RMS is less than .08 (Browne & Cudeck, 1993)--and ideally less than .05 (Stieger, 

1990). Alternatively, the upper confidence interval of the RMS should not exceed .08 

(Hu & Bentler, 1998)  

The relative chi-square should be less than 2 or 3 (Kline, 1998; Ullman, 2001).  

http://www.psych-it.com.au/Psychlopedia/article.asp?id=277


313 

 

These criteria are merely guidelines. To illustrate, in a field in which previous models generate CFI 

values of .70 only, a CFI value of .85 represents progress and thus should be acceptable (Bollen, 

1989).  

Discrepancy functions 

Chi-square 

The chi-square for the model is also called the discrepancy function, likelihood ratio chi-square, 

or chi-square goodness of fit. In AMOS, the chi-square value is called CMIN.  

If the chi-square is not significant, the model is regarded as acceptable. That is, the observed 

covariance matrix is similar to the predicted covariance matrix--that is, the matrix predicted by the 

model.  

If the chi-square is significant, the model is regarded, at least sometimes, as unacceptable. However, 

many researchers disregard this index if both the sample size exceeds 200 or so and other indices 

indicate the model is acceptable. In particular, this approach arises because the chi-square index 

presents several problems:  

 Complex models, with many parameters, will tend to generate an acceptable 

fit 

 If the sample size is large, the model will usually be rejected, sometimes 

unfairly 

 When the assumption of multivariate normality is violated, the chi-square fit 

index is inaccurate. The Satorra-Bentler scaled chi-square, which is available in 

EQS, is often preferred, because this index penalizes the chi-square for kurtosis.  

Relative chi-square 

The relative chi-square is also called the normed chi-square. This value equals the chi-square index 

divided by the degrees of freedom. This index might be less sensitive to sample size. The criterion for 

acceptance varies across researchers, ranging from less than 2 (Ullman, 2001) to less than 5 

(Schumacker & Lomax, 2004).  

Root mean square residual 

The RMS, also called the RMR or RMSE, represents the square root of the average or mean of the 

covariance residuals--the differences between corresponding elements of the observed and predicted 

covariance matrix. Zero represents a perfect fit, but the maximum is unlimited.  

Because the maximum is unbounded, the RMS is difficult to interpret and consensus has not been 

reached on the levels that represent acceptable models. Some researchers utilized the standardized 

version of the RMS instead to override this problem.  

According to some researchers, RMS should be less than .08 (Browne & Cudeck, 1993)--and ideally 

less than .05 (Stieger, 1990). Alternatively, the upper confidence interval of the RMS should not 

exceed .08 (Hu & Bentler, 1998).  

Indices that compare the target and null models 

Comparative fit index (CFI)  
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The comparative fit index, like the IFI, NFI, BBI, TLI, and RFI, compare the model of interest 

with some alternative, such as the null or independence model. The CFI is also known as the 

Bentler Comparative Fit Index.  

Specifically, the CFI compares the fit of a target model to the fit of an independent model--a model in 

which the variables are assumed to be uncorrelated. In this context, fit refers to the difference between 

the observed and predicted covariance matrices, as represented by the chi-square index.  

In short, the CFI represents the ratio between the discrepancy of this target model to the discrepancy 

of the independence model. Roughly, the CFI thus represents the extent to which the model of interest 

is better than is the independence model. Values that approach 1 indicate acceptable fit.  

CFI is not too sensitive to sample size (Fan, Thompson, and Wang, 1999). However, CFI is not 

effective if most of the correlations between variables approach 0--because there is, therefore, less 

covariance to explain. Furthermore, Raykov (2000, 2005) argues that CFI is a biased measure, based 

on non-centrality.  

Incremental fit index (IFI)  

The incremental fit index, also known as Bollen's IFI, is also relatively insensitive to sample size. 

Values that exceed .90 are regarded as acceptable, although this index can exceed 1.  

To compute the IFI, first the difference between the chi square of the independence model--in which 

variables are uncorrelated--and the chi-square of the target model is calculated. Next, the difference 

between the chi-square of the target model and the df for the target model is calculated. The ratio of 

these values represents the IFI.  

Normed fit index (NFI)  

The NFI is also known as the Bentler-Bonett normed fit index. The fit index varies from 0 to 1--

where 1 is ideal. The NFI equals the difference between the chi-square of the null model and the chi 

square of target model, divided by the chi-square of the null model. In other words, an NFI of .90, for 

example, indicates the model of interest improves the fit by 90% relative to the null or independence 

model.  

When the samples are small, the fit is often underestimated (Ullman, 2001). Furthermore, in contrast 

to the TLI, the fit can be overestimated if the number of parameters is increased; the NNFI overcomes 

this problem.  

Tucker Lewis index (TLI) or Non-normed fit index (NNFI)  

The TLI, sometimes called the NNFI, is similar to the NFI. However, the index is lower, and hence 

the model is regarded as less acceptable, if the model is complex. To compute the TLI:  

 First divide the chi square for the target model and the null model by their 

corresponding df vales--which generates relative chi squares for each model.  

 Next, calculate the difference between these relative chi squares.  

 Finally, divide this difference by the relative chi square for the null model 

minus 1.  

According to Marsh, Balla, and McDonald (1988), the TFL is relatively independent of sample size. 

The TFI is usually lower than is the GFI--but values over .90 or over .95 are considered acceptable 

(e.g., Hu & Bentler, 1999).  
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Information theory goodness of fit measures 

Akaike Information Criterion 

The AIC, like the BIC, BCC, and CAIC, is regarded as an information theory goodness of fit 

measure--applicable when maximum likelihood estimation is used (Burnham & Anderson, 1998). 

These indices are used to compare different models. The models that generate the lowest values are 

optimal. The absolute AIC value is irrelevant--although values closer to 0 are ideal; only the AIC 

value of one model relative to the AIC value of another model is meaningful.  

Like the chi square index, the AIC also reflects the extent to which the observed and predicted 

covariance matrices differ from each other. However, unlike the chi square index, the AIC penalizes 

models that are too complex. In particular, the AIC equals the chi square divided by n plus 2k / (n-1). 

In this formula, k = .5v/v + 1 - df, where v is the number of variables and n = the sample size.  

Browne-Cudeck criterion (BCC) and Consistent AIC (CAIC)  

The BCC is similar to the AIC. That is, the BCC and AIC both represent the extent to which the 

observed covariance matrix differs from the predicted covariance matrix--like the chi square statistic--

but include a penalty if the model is complex, with many parameters. The BCC bestows an even 

harsher penalty than does the AIC.  

The BCC equals the chi square divided by n plus 2k / (n- v - 2). In this formula, k = .5v/v + 1 - df, 

where v is the number of variables and n = the sample size.  

The CAIC is similar to the AIC as well. However, the CAIC also confers a penalty if the sample size 

is small.  

Bayesian Information Criterion (BIC)  

The Bayesian Information Criterion is also known as Akaike's Bayesian Information Criterion (ABIC) 

and the Schwarz Bayesian Criterion (SBC). This index is similar to the AIC, but the penalty against 

complex models is especially pronounced--even more pronounced than is the BCC and CAIC indices. 

Furthermore, like the CAIC, a penalty against small samples is include.  

BIC was derived by Raftery (1995). Roughly, the BIC is the log of a Bayes factor of the target model 

compared to the saturated model.  

Determinants of which indices to use 

Many other indices have also been developed. These indices include the GFI, AGFI, FMIN, 

noncentrality parameter, and centrality index. The GFI and, to a lesser extent, the FMIN used to be 

very popular, but their use has dwindled recently.  

Some indices are especially sensitive to sample size. For example, fit indices overestimate the fit 

when the sample size is small--below 200, for example. Nevertheless, RMSEA and CFI seem to be 

less sensitive to sample size (Fan, Thompson, and Wang, 1999).  

(for further information see Comprehensive summary of SEM).  
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Interpreting model fit indices 

 

Abbreviations in the table 

 A: suggestions according to Arbuckle, 1999 

 B: suggestions according to Byrne, 2001 

 CMIN=Chi²: Discrepancy between Sigma(theta) and the unrestricted S 

 d: difference between S and Sigma (theta) 

 df: degrees of freedom 

 H0: S = Sigma (theta) 

 N: sample size  

 p: Number of parameters (distinct sample moments) 

 t, q: Number of distinct estimated parameters 

 S: Covariance matrix of the sample without restrictions (saturierted 
model) 

 Sigma (theta): Covariance matrix of the sample with the default model 

 theta: default model  

 : infinite 
 
 

cronym Explanation Value range polarity Critical values Notes 

Measures of parsimony  

NPAR Number of estimated 

parameters q 

[0; ] The smaller, 

the better 

  

DF Degrees of freedom 

df=d=p-q 

[0; ] The larger, 

the better 

  

PRATIO =p(arsimony) ratio 

p=d / d(independent) 

 

   A: Used for  

PNFI and PCFI 

B: PGFI better than 

PRATIO 

Minimum Value of Discrepancy 

CMIN A: Minimum of 

discrepancy function 

 

 The smaller, 

the better 

 CMIN= (N-1) Fmin 

-large sample: 
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Central 

Chi²distribution 

df=0.5*p*(p+1)-t 

P Probability of CMIN (or 

larger) assuming the 

default model; 

probability of an exact 

fit 

 

   A: Not suitable for 

model evaluation 

because: 

-no model fits 

perfectly 

-depends on sample 

size 

=> Model fits always 

with small samples 

and never with large. 

See also 

-Hoelter-criterion 

-PCLOSE 

CMIN/DF   Large value = 

poor fit 

Good fit:  ~ 1 

Acceptable fit 

:[1-2],  

Sometimes  

[1-3] or [1-5] 

Not use with 

ULS and SLS 

estimators 

FMIN Minimum of  

discrepancy function F 

    

 

Measures based on the population discrepancy 

NCP A: estimator of non-
centrality 
parameters with 
confidence interval 
[LO90, HI90]  
B: Measure of 
discrepance between 
S und Sigma(Theta) 

 B: non-central Chi² 
=> indicator of poor fit 

F0   A: no penalty for model 
complexity, models with few 
df have a good F0, more 
complex models are selected 

RMSEA = SQRT(F0/df) 
with  LO90 and HI90 

A: 
* RMSEA=0: 
exact/good fit 
*RMSEA<0.05:  
close fit 
*RMSEA>0.08: 
A: reasonable error of approximation 
B: mediocre Fit 
*RMSEA>.10: 
A: don’t employ  
B: Poor fit 

B: One of the most 
informative indices in SEM 
B:small N=> progressive 

PCLOSE p-value for H0: 
RMSEA<=0.05 

PCLOSE<=0.05 
No fit 
PCLOSE> 0.5: 
good fit 
 

 

 

Information-theoretic measures 
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=> Use the following indices to compare different models not to evaluate one single model! 
=> work only with maximum likelihood, use with GLS or ADF unclear 
AIC 
(better use CAIC) 

Akaike information 
Criterion 

[-;+] High value = bad fit A: see ECVI 
B: not taking N into 
account 

=ECVI A: ECVI= constant * AIC 
mit LO90 und HI90 
B: Discrepance between 
analysed and another 
sample oft he same size 
from the population  

[-;+] High value = bad fit B: look at LO90 and HI90   
B: ECVI should be used 
with group comparison, 
ECVIs are rank ordered 

BCC Browne-Cudeck criterion  High value = bad fit see MECVI 

=MECVI = constant * BCC  High value = bad fit  

CAIC 
besser als AIC 

Bozdogan’s Consistent 
AIC 

 High value = bad fit B: takes N into account 

BIC Bayes Informatin 
Criterion 

 High value = bad fit Only in one group 
without Means and 
intercepts 

 

Comparison to  a baseline model: incremental indices/ comparative indices 

NFI 

(better use 

CFI) 

Normed Fit Index  between [0;1] A: 0=poor fit 

close to 1=good fit 

B: NFI>0.90, 0.95:  

good fit 

NFI<.9: 

„Model has to be 

improved 

substantially“ 

B: fit is 

underestimated 

with small N 

RFI Relative Fit Index Usually between 

[0;1] 

0=poor fit 

close to 1=very good 

fit 

  

   B: RFI > 0.95: guter Fit   

IFI Incremental Fit Index  0=poor fit 

close to 1=very good 

fit 

 B: similar to CFI 

TLI 

=rho_2 

=NNFI 

Tucker-Lewis Index 

auch 

rho_2 oder  

Non-Normed Fit Index 

[0;1] 0=poor fit 

close to 1=very good 

fit 

 B: small N => 

progressive 

   B: TLI>0.95: guter Fit   

CFI 

=RNI 

Comparative Fit 

Index, 

Relative 

Noncentrality Index 

between [0;1] A: 0=poor fit 

close to 1=very good 

fit 

B: CFI >.95: good fit 

 B: similar to  RFI 

Parsimony adjusted Measures 

PNFI Parsimony-adjusted  

Normed Fit Index 

 0=poor fit 

close to 1= good fit 

 see NFI 

PCFI Parsimony-adjusted  

Comparative Fit Index 

 0=poor fit 

close to 1= good fit 

 see CFI 

GFI and related Measures 

GFI A:Goodness of fit index: 

B: shared variance of S 

and Sigma(Theta) 

[0;1] 0=poor fit 

1=exact fit 

 Good for ML and 

ULS 

-absolute measure 

of fit 

-depends on N 

AGFI adjusted Goodness of 

Fit Index 

[-;1] - = poor fit 

1=exact  fit 

 B: absolute 

measure of fit 

-depends on N 

PGFI Parsimony-adjusted 

Goodness of  Fit 

 0=poor fit 

close to 1=good fit 

 -takes complexity 

into account 
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Miscellanous Measures 

LO90 Lower limit of the 90%-

confidence interval of 

the index 

    

HI90 Upper limit of the 90%-

confidence interval of 

the index 

    

HOELTER Hoelter’s Critcal N 

Largest N the model 

would be accepted for 

  N>=200: 

satisfactory fit 

with p=0.05 or 

with p=0.01 

 

RMR Root Mean Square 

Residual 

 small RMR~ 

good fit 

RMR=0: exact fit  

SRMR B: Standardized  Root 

Mean Square Residual 

[0;1] small SRMR~ 

good fit 

SRMR<=.05: good fit  

References: 

 Arbuckle, J.L. & Wothke (1999). AMOS 4.0 User’s Guide (S. 395-416). Chicago: Small Waters Corp. 

 Arbuckle, J.L (2003). Amos 5.0 Update to the AMOS User’s Guide (S. 77-85). Chicago: Small Waters 
Corp. 

 Byrne, B. M. (2001). Structural Equation Modeling with AMOS, Basisc Concepts, Applications, and 
Programming (S. 79-88). Hillsdale, New Jersey: Lawrence Erlbaum Associates.  
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Appendix 4.6: Individual CFA Construct Models 
 

 

Item 
Final 

Standardized 
Loadings 

Model – Relative Advantage 

RA1 .903 

 

RA2 .878 

RA3 .924 

RA4 .856 

Achieved Fit Indices 

X2/df RMR GFI AGFI NFI CFI TLI RMSEA PCLOSE 

3.692 .017 .988 .9138 .993 .995 .985 .094 .114 

 

Item 
Final 

Standardized 
Loadings 

Model – Complexity 

CX1 .824 

 

CX2 .852 

CX3 .825 

CX4 .820 

Achieved Fit Indices 
X2/df RMR GFI AGFI NFI CFI TLI RMSEA PCLOSE 

.039 .002 1.00 .999 1.00 1.00 1.00 .000 .982 

 

Item 
Final 

Standardized 
Loadings 

Model – Compatibility 

CM1 .968 

 

CM2 .936 

CM3 .939 

CM4 .933 

Achieved Fit Indices 

X2/df RMR GFI AGFI NFI CFI TLI RMSEA PCLOSE 

27.769 .020 .909 .544 .967 .968 .905 .298 .000 
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Item 
Final 

Standardized 
Loadings 

Model – Security Concerns 

SE1 .856 

 

SE2 .828 

SE3 .859 

SE4 .832 

Achieved Fit Indices 
X2/df RMR GFI AGFI NFI CFI TLI RMSEA PCLOSE 

29.741 .074 .911 .556 .930 .931 .794 .308 .000 

 

Item 
Final 

Standardized 
Loadings 

Model – Environmental Uncertainty 

EU1 .606 

 

EU2 .695 

EU3 .598 

EU4 .786 

Achieved Fit Indices 
X2/df RMR GFI AGFI NFI CFI TLI RMSEA PCLOSE 
4.336 .038 .986 .932 .971 .978 .933 .105 .074 

 

Item 
Final 

Standardized 
Loadings 

Model – Facilitating Conditions 

FC1 .806 

 

FC2 .857 

FC3 .874 

FC4 .873 

Achieved Fit Indices 

X2/df RMR GFI AGFI NFI CFI TLI RMSEA PCLOSE 

1.472 .011 .995 .976 .996 .999 .997 .040 .457 
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Item 
Final 

Standardized 
Loadings 

Model – Top Management Support 

TM1 .799 

 

TM2 .779 

TM3 .669 

TM4 .596 

Achieved Fit Indices 

X2/df RMR GFI AGFI NFI CFI TLI RMSEA PCLOSE 
13.322 .053 .957 .783 .934 .938 .814 .202 .000 

 
 

Item 
Final 

Standardized 
Loadings 

Model – Trading Partner Readiness 

PR1 .765 

 

PR2 .759 

PR3 .755 

PR4 .741 

Achieved Fit Indices 
X2/df RMR GFI AGFI NFI CFI TLI RMSEA PCLOSE 
3.263 .027 .990 .949 .986 .990 .971 .087 .151 

 
 

Item 
Final 

Standardized 
Loadings 

Model – Trading Partner Relationship 

TP1 .687 

 

TP2 .630 

TP3 .720 

TP4 .649 

Achieved Fit Indices 

X2/df RMR GFI AGFI NFI CFI TLI RMSEA PCLOSE 

.506 .008 .998 .992 .996 1.000 1.01 .000 .779 
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Item 
Final 

Standardized 
Loadings 

Model – Trading Partner Power 

PP1 .807 

 

PP2 .791 

PP3 .796 

PP4 .788 

Achieved Fit Indices 
X2/df RMR GFI AGFI NFI CFI TLI RMSEA PCLOSE 
3.189 .021 .990 .950 .989 .993 .978 .085 .158 

 

Item 
Final 

Standardized 
Loadings 

Model – Intention 

INT1 .913 

 

INT2 .875 

INT3 .889 

INT4 .881 

Achieved Fit Indices 
X2/df RMR GFI AGFI NFI CFI TLI RMSEA PCLOSE 

22.654 .031 .925 .624 .959 .961 .882 .040 .000 

 

Item 
Final 

Standardized 
Loadings 

Model – Adoption 

ADP1 .931 

 

ADP2 .888 

ADP3 .899 

ADP4 .901 

Achieved Fit Indices 

X2/df RMR GFI AGFI NFI CFI TLI RMSEA PCLOSE 

8.894 .015 .983 .916 .992 .993 .980 .114 .050 
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Appendix 5.1: Interview and Focus Group Protocol 

 
 

1- Start recording and read aloud: The participation in this interview is voluntary. The 
data collected is associated with a respondent number instead of your name. Your name 
will not be associated with the respondent number and cannot be identified. With your 
permission this interview will be recorded by a digital audio recorder. You may opt to 
leave or ask to stop the interview at any point during the interview. You may ask to 
delete the recording of any section, question, or the whole interview. 

2- Introduce yourself and then the project.  

3- Start by asking the interviewee to fill out the warmup questions before starting the 
open ended questions. 

4- Ask the open ended question and then ask if the question is understood. If required 
repeat the question. 

5- Allow the respondent to speak freely.  

6- Do not interrupt.  

7- Do not show any haste. 

8- If needed, ask for clarification on the response. 

9- Before closing the recording, ask if there is anything else the interviewee would like 
to say. 

10- Stop recording. 

11- Save each recording with the respondent number. 

12- Transcribe the recordings and save transcription according to the respondent 
number. 

 

Focus Group Discussion 

Topic of the Discussion: Impact of culture on adoption of cloud computing technology in the 

context of Saudi Arabia 

Purpose of the study: This research aims at investigating the factors influencing adoption of 

the Cloud Computing Technology by organizations of Saudi Petrochemical Supply Chains.  

Why have you been chosen to participate in this study? You have been asked to 

participate in this study because of your education, expertise, and knowledge over issues 

understudy as a researcher, academic, or member of the industry.  Before you make a 

decision whether to participate please read the information carefully and feel free to ask me if 

there is anything that needs clarification. 

Must you to take part? Participation in the research is entirely voluntary, and only those 

experts who provide their informed consent by signing the consent form will be included in 

the study. Your decision to participate or not, will not affect you in any way. 

What will happen if you take part? You will be asked some questions pertaining to certain 

factors affecting cloud technology adoption in the context of Saudi culture. You have the 

right to withdraw from the study at any point during the study or before the data has been 

analyzed.  

What are the possible risks and benefits of your participation? Risks—there is no 

personal risk or discomfort as a result of your participation in this focus group discussion. 

Benefits—you may not receive any direct benefit from taking part in this study. 
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Will your details and the interview data remain confidential? Yes. Your participation is 

anonymous and your data shall be treated as confidential. None of your personal data will be 

linked to your responses. The findings of the study will be reported collectively and in an 

anonymous format. Only the primary researcher, supervisor & examination team will have 

access to the data. It will not be possible to identify any individual from the data and your 

anonymity will be assured. The data will be stored for a period of up to 10 years after which 

it will be disposed of securely. 

How will the findings be used? The findings would be used to understand the factors 

influencing the adopting of LMS in Saudi context and will help improve its adoption and 

usage in institutions at Saudi Arabia. The results of the research will be used primarily for a 

LMS oriented PhD dissertation. The research may be published in anonymous form in 

academic journals, conference papers, practitioner journals and other publications. 

Who will review the study? The research will be reviewed by a PhD supervisor & 

examiners and will be undertaken in compliance with The University of Portsmouth ethical 

guidelines. 

 
Protocol FGD 

 

1- Start recording and read aloud: The participation in this discussion is by invitation and 
consent. The data collected is associated with a respondent number instead of your name. 
Your name will not be associated with the respondent number and cannot be identified. 
With your permission this discussion will be recorded by a digital audio recorder. You may 
opt to leave or ask to stop at any point during the discussion. You may ask to delete the 

recording of any section, question, or the whole discussion concerning your part. 

2- Introduction of the moderator and the participants.  

3- Moderator introduces the discussion topic and brief’s the participants. 

4- Moderator floats the key question/idea and leaves the floor open for discussion. 

5- Participants will be free to talk and moderator will only interject if the discussion is 
going away from the key topic.  
Before closing the recording, ask if there is anything else the interviewee would like to 

say. 

6- Stop recording. 

7- Save each recording with the respondent number. 

8- Transcribe the recordings and save transcription according to the respondent number. 
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Appendix 5.2: Focus Group Participants Profile 
 

 

No. Name Nationality Expertise/Area Age group 

1 FGP1 Egyptian Academics 41 – 50 

2 FGP2 Saudi Researcher 41 – 50 

3 FGP3 Saudi Industry 41 – 50 

4 FGP4 Libyan Researcher 41 – 50 

5 FGP5 Saudi Industry 41 – 50 

6 FGP6 Saudi Industry 51 – 60 

7 FGP7 Saudi Industry 31 – 40 

8 FGP8 Jordanian Industry 41 – 50 

9 FGP9 Saudi Academic 41 – 50 

10 FGP10 Pakistan  Moderator  

11 FGP11 Canada Asst. Moderator  

 

 

 


