
QATAR UNIVERSITY  

   COLLEGE OF BUSINESS AND ECONOMICS 

M-SERVICE QUALITY OF TELECOMMUNICATION COMPANIES IN QATAR 

BY 

ABDULLA NASSER A I AL-EMADI 

 

 

 

 

 

 

 

A Project Submitted to  

the College of Business and Economics 

in Partial Fulfillment of the Requirements for the Degree of    

Master of Business Administration 

 

June 2021 

 

 

 

©2021 Abdulla Alemadi. All Rights Reserved. 



 

ii 

COMMITTEE PAGE 

 

The members of the Committee approve the Project of ABDULLA AL-EMADI  

defended on 25/04/2021. 

 

 
 

 Professor Emad A. Abu-Shanab 

 Thesis/Dissertation Supervisor 
 
 
 

  
 Professor Belaid Aouni 

 Committee Member 
 
 
 

 
 Dr. Mohd Nishat Faisal 

Committee Member  



 

iii 

ABSTRACT 

ALEMADI, ABDULLA, Masters: June: 2021, Master of Business Administration. 

Title: E-Service Quality of Telecommunication Companies in Qatar 

Supervisor of Project: Prof. Emad A. Abu-Shanab. 

Today, although mobile applications make our lives easier, the service quality 

provided by such applications has become a vital element in increasing customer 

satisfaction. This research paper aims to identify the significant mobile service quality 

factors (Application Design, Ease of Use, Information Content, Reliability, 

Responsiveness, Empathy, Security and Prices and offers) that influence customer 

satisfaction and loyalty in Qatar’s telecommunications sector. 

To answer the research question and test the hypotheses that form the study 

model, data were collected through an online questionnaire of 195 random customers 

who use Ooredoo or Vodafone mobile applications in Qatar. The proposed model was 

evaluated using partial least squares structural equation modelling (PLS-SEM). The 

results show that Ease of Use, Information Content, Responsiveness and Security are 

the most significant factors that affect M-Customer Satisfaction. Also, there is a strong 

relationship between M-customer Satisfaction and M-loyalty. On the contrary, 

Application Design, Reliability, Empathy, and Prices and offers did not affect M-

customer satisfaction.   

Thus, the managers in telecommunication companies should adopt a strategy 

that focuses on the M-service quality factors that most influence M-customer 

satisfaction to increase customer satisfaction rates and loyalty to their products and 

services. It will also help reduce overall costs by delivering those products and services 

to a higher proportion of customers through the mobile application rather than physical 

branches. This paper also helps the researchers use the proposed model in future 
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research to understand these relationships in other countries better. 

Keywords: M-service Quality, Application Design, Ease of Use, Information 

Content, Responsiveness, Security, Reliability, Empathy, Prices and offers, M-

customer satisfaction, M-loyalty, e-service Quality, e-customer satisfaction, e-loyalty, 

telecommunication, mobile application. 
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CHAPTER 1: INTRODUCTION 

1.1. Background 

1.1.1. The Growth of Mobile Services 

Today, more than three and a half billion people are using a smartphone, and 

this number is expected to increase by several hundred million in the next several 

years(O'Dea, 2020). With the rapid development of information technology, the 

smartphone creates new opportunities for mobile development companies, internet 

service providers and other sectors to build competitive advantages (Gowthami & 

Venkatakrishnakumar, 2016). 

One of the most attractive features of modern smartphones are the wide range 

of applications that can be used on them. The advent of software development kits 

(SDK) and service platforms has revolutionised the development of applications 

(Phongtraychack & Dolgaya, 2018), allowing companies rapidly to create e-service/e-

commerce mobile applications that can deliver competitive advantages. E-service, 

which may include e-commerce, is the act of providing services through the Internet 

(Alotaibi, 2020), while any transactions and information accessed through mobile 

devices are called m-service/m-commerce (Mort & Drennan, 2005) .  

M-service/m-commerce applications allow companies to reach their customers 

and promote their product and/or service easily, effectively and at a low cost, wherever 

their customers are. Moreover, mobile apps are easier to set up and maintain than 

websites. Also, they increase the inventory turnover ratio by reaching more customers, 

and selling more products to them, faster than physical stores. This reduces the overall 

maintenance and inventory cost. In addition to that, mobile apps create an opportunity 

channel to bring new customers to the company, because they are always available in 

the app store to download. Furthermore, with innovative templates and simple 
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functionality, they can provide customers with a quality shopping experience. For all 

these reasons, the strategic use of mobile applications can improve customer experience 

(Kaur & Kaur, 2016). 

1.1.2. Telecommunications in Qatar 

In the last decade, there have been massive changes in consumer trends in the 

telecommunications industry from customers just using standard voice calls and Short 

Message Services (SMS) to more and more internet data consumption (Ernst & Young, 

2016). This change in how phones are used extends to the sheer scale of mobile phone 

adoption. More than four million users are registered on Qatar's mobile network, which 

means more than 150% of the total population (Simon, 2020). These 

telecommunications services, including mobile and broadband networks, are delivered 

by a duopoly comprised of Ooredoo Qatar and Vodafone Qatar (Diane, 2019). 

Ooredoo Qatar, formerly known as Qtel, was established in 1998 by the 

privatisation and listing on the Qatar stock exchange of the Qatar Public 

Telecommunications Corporation (QPTC). Ooredoo provides landline and mobile 

services, fibre-optic Internet and financial services, under the name Ooredoo Money, 

through which customers can use their mobile phones to pay bills, wages for their 

domestic workers, and send money within Qatar or internationally (Ooredoo, n.d.).  

Meanwhile, Vodafone Qatar started operations in March 2009 to become the 

second telecoms provider in Qatar. It is also listed on the Qatar Stock Exchange and 

provides a range of services that include mobile services, Internet and IoT and ICT 

management solution. Today, it serves more than 1.7 million subscribers in Qatar 

(Vodafone, n.d.). 

Both of these companies have their own mobile app and, as the major portal 

through which they engage with their customers and provide e-services, this has 
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become the focal point for competition between them. 

1.1.3. M-Service Quality, M-customer Satisfaction and M-Loyalty 

Service Quality is a measure of how well the service provider's service level 

meets customer expectations (Gronroos, 1984; Parasuraman et al., 1985). Nowadays, 

this concept encompasses e-service and m-service quality in order to reflect the growth 

of electronic and mobile commerce. E-Service quality is the consumers' overall 

feedback about the services provided to them on the online market (Hidayat, 2020; 

Santos, 2003). Likewise, Zeithaml (2002) and Parasuraman et al. (2005) defined e-

service quality as the extent to which a website makes browsing, purchasing, and 

distributing goods and/or services efficiently and effectively. In the m-service/m-

commerce context, m-service quality is a way of assessing applications based on several 

criteria (for example, Responsiveness, Empathy, Tangible, Assurance and Reliability) 

relating to the development of the application and services provided by organisation via 

the application (Georgiadis & Stiakakis, 2009).  

Customer satisfaction is the disparity between prior expectations and cognitive 

output (Tse & Wilton, 1988). E-customer satisfaction is therefore described based on 

the customer's previous purchase experience in e-commerce (Anderson & Srinivasan, 

2003). Likewise, e-customer satisfaction is defined as the customer's psychological 

assessment of their experience of the purchasing process and product usage (Kim, 

2005). A high degree of satisfaction leads to product repurchase intention and 

behaviours. Investing in customer satisfaction is like purchasing insurance, allowing a 

firm to retain some customer loyalty even in the face of a crisis (Anderson & Srinivasan, 

2003). 

Loyalty means the desire to repurchase goods and services reliably in the future 

(Khan, 2013). Thus, e-loyalty is defined as the customer's intention to revisit or make 
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a transaction from a specific website in the future (Cyr et al., 2007). Likewise, Anderson 

and Srinivasan (2003) described e-loyalty as customers' positive attitudes towards e-

commerce, which leads to repeat purchasing activity. 

In mobile applications (m-service/m-commerce), m-customer satisfaction and 

m-loyalty reflect customers' happiness to use the applications and recommend them to 

others (Choi et al., 2008). M-satisfaction is the main variable determining how 

successful applications are (Wang & Liao, 2007).   

1.2. Research Questions  

Currently, many organisations are focused on e-service/e-commerce or m-

service/m-commerce to provide adequate services for customers. Several factors for 

evaluating these applications, and they affect customer satisfaction. Thus, this study 

seeks to answer the following questions.  

Q1: What are the critical factors that affect m-customer satisfaction? 

Q2: Are customers satisfied with Ooredoo's and Vodafone's mobile applications? 

Q3: How does m-customer satisfaction affect customer M-loyalty?  

1.3. Project Objectives 

This study aims to measure m-service quality factors for mobile application in 

the telecommunications industry, specifically, Ooredoo's and Vodafone's mobile 

applications, and determine how they affect m-customer satisfaction. It also studies the 

impact of m-customer satisfaction on e-loyalty. The following objectives will be met in 

the course of the study:  

 Examine the effect of m-service quality factors (Information content, Application 

Design, Ease of use, Reliability, Empathy, Responsiveness, Security, and Prices and 

Offers) on M-customer satisfaction in respect to Ooredoo's and Vodafone Qatar's 

mobile applications. 
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 Examine the level of customer satisfaction regarding use of mobile applications.  

 Examine the correlation between M-customer satisfaction and M-loyalty among 

users of Ooredoo's and Vodafone Qatar's mobile applications.  

1.4. The problem statements 

M-service is not just delivering the organisation's services via the mobile 

application but is the central way for organisations to interact with their customers 

through the mobile application. Some organisations use m-services without considering 

the quality of the application and how it will help their customers. Managers responsible 

for service provision should understand how the customer evaluates their online 

services, identify critical e-service quality dimensions that affect e-service, and measure 

them (Zeithaml et al., 2002).  

1.5. Importance of the study 

A few papers (Anjum et al., 2016; Kazem, 2020; Moghadam & Kaboly, 2015) 

have focused on m-service quality, mainly in the telecommunications sector, and the 

impact on m-customer satisfaction and m-loyalty. This study builds on that work by 

evaluating telecommunication companies' mobile applications in Qatar, while also 

adding more factors to the m-service quality model used in previous studies. It is 

anticipated that, with time, researchers will improve their understanding of the specific 

characteristics and dimensions affecting the model, thereby providing a framework for 

a deeper understanding of m-service in the telecommunications sector. 
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CHAPTER 2: LITERATURE REVIEW 

2.1. M-Service Quality 

The first structured attempt to measure service quality (SERVQUAL) was 

developed in 1985 by Parasuraman and his partners, and contained ten factors (access, 

communication, competence, courtesy, credibility, reliability, responsiveness, Security, 

tangibles, and understanding/knowing the customer) (Parasuraman et al., 1985). Later, 

in 1988, they reduced these to five core dimensions (tangibles, reliability, 

responsiveness, assurance and empathy) (Berry et al., 1988). Those factors have 

subsequently been utilised in several research papers to measure SERVQUAL in 

different organisations. Ariff et al. (2012), Nemati et al. (2012) and Stiakakis & 

Georgiadis, 2009) all agree that the first paper to develop e-service quality (e-SQ) 

dimensions for online services was that of Zeithaml et al. (2000). Based on focus group 

interviews segmented according to age and experience with internet purchasing, 

Zeithaml et al. (2000) found that customers considered the following factors when 

assessing the e-SQ: access, ease of navigation, efficiency, flexibility, reliability, 

personalisation, Security and privacy, responsiveness, assurance and trust, site 

aesthetics and price knowledge. Yang et al. (2003), meanwhile, tried to explore e-SQ 

dimensions by following users' reviews in the most ten prominent websites selected on 

the basis that they (1) allowed customers to rate and write impartial comments about 

the company; (2) allowed the customer to type positive and negative comments; and, 

(3) that no financial motivation was offered to customers to share their opinion. They 

identified fourteen factors in total, but found that eight of these, responsiveness, 

credibility, ease of use, reliability, convenience, communication, access and 

competence, formed 89.9% of all mentions. In contrast, the other six factors (courtesy, 

personalisation, continuous improvement, collaboration, security/privacy and 
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aesthetics) appeared in only 10.1% of the comments. They also found that 

responsiveness, reliability, ease of use and credibility are the most factors that most 

affect customer satisfaction. A study by Ting et al. (2016) used efficiency, privacy and 

trust, fulfilment, responsiveness, contact and website design as factors to evaluate the 

impact of e-SQ on e-satisfaction and e-loyalty for online retailer websites. They found 

that all the above elements had positive and significant effects on e-satisfaction. 

Correspondingly, Zhou et al. (2019) tested the impact of e-SQ factors (functional 

completeness, performance, interface and interaction quality, content and information, 

support or service) on customer satisfaction and loyalty in telecom sectors. They 

confirmed that those variables had a positive impact on customer satisfaction and 

loyalty. Likewise, Li and Suomi's (2009) systematic review of the research in this area 

explored eight critical dimensions for e-SQ (reliability, responsiveness, personalisation, 

fulfilment, Security, empathy, information and website design). Similarly, Rita et al. 

(2019) used website design, fulfilment, security/privacy and customer service to 

determine the e-SQ, finding that the first three of these have the most impact on the e-

SQ. On the other hand, the paper of Al-dweeri et al. (2017) found that customer service 

positively affects e-customer satisfaction, whereas privacy and efficiency did not have 

any relation to e-satisfaction.  

Ladhari (2010) and Murad et al. (2018) both found the same six common factors 

that were often used in earlier studies to determine e-SQ: namely, privacy and Security, 

design, the accuracy of the information, ease of use, reliability and responsiveness. 

Nowadays, mobile devices have become the key point for users to purchase or 

apply for a service (Kaatz et al., 2018). For that reason, several studies have sought to 

build on the e-SQ research to create a model for mobile applications' service quality. 

Rahman et al. (2017) used five factors (tangibles, reliability, responsiveness, empathy 
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and assurance) to evaluate mobile banking applications in Bangladesh, finding that the 

first four of these were the most significant factors affecting customer satisfaction. 

Also, Jun and Palacios (2016) discovered that accuracy, ease of use, features and 

convenience were the main variables for customer satisfaction or dissatisfaction with 

m-service quality. Likewise, Huang et al. (2015) concluded that contact, 

responsiveness, fulfilment, privacy and efficiency were five m-service quality factors 

essential for service applications; while contact, responsiveness, fulfilment and 

efficiency were necessary for m-retailing applications.  

Based on the above work, the model of M-SQ created in this thesis applies the 

following factors to evaluate m-customer satisfaction with telecommunication sector 

applications in Qatar: Application Design, Ease of use, Information Content, 

Reliability, Responsiveness, Empathy, Security, and Prices and offers. These are 

introduced in turn below. 

2.2. Research model: 

Figure 1: Research model 
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2.2.1.  Application Design 

Design is the system's layout that is presented to the users (Christian & Ayodele, 

2020). According to Zehir and Narcıkara (2016), the design is defined as to what degree 

the mobile application design is appropriate, clear and friendly to users. For both 

websites and mobile applications, the system's design is the first point to create 

customer confidence. It should contain an attractive user interface with good navigation 

to attract more customers (Li & Suomi, 2008). It plays an important role that influences 

customer purchase intention (Wilson et al., 2019; Zhang & Prybutok, 2005), while, 

according to Cristobal et al. (2007), the web design should be user-friendly in terms of 

enabling users to place orders and search for items quickly. Such systems are associated 

with higher customer satisfaction and loyalty, and thus system design is one of the 

dimensions that positively affects both overall e-service quality (Rita et al., 2019) and 

e-customer satisfaction (Christian & Ayodele, 2020; Lee & Lin, 2005; Ul Haq & Awan, 

2020; Wilson et al., 2019). On the other hand, the study by Arcand et al. (2017) found 

no link between application design and customer satisfaction.  

On the mobile application side, the design has been found to be an important 

dimension underpinning perception of M-SQ, with a p-value of < 0.01 (Kaatz, 2020). 

Lin (2013) and Özer et al. (2013), meanwhile, discovered that applications that have a 

good layout make users more confident and allow them to learn the application features 

fast. The application design factor is measured by: design professionality, creativity and 

visual appeal (Arcand et al., 2017).  

Accordingly, the following hypothesis will be examined:  

H1: Design of mobile applications has a significant and positive relationship with m-

customer satisfaction. 
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2.2.2. Information Content 

In e-service quality, the information content is defined as the extent to which 

the content, pictures, and related information are clear and easy to understand (Lin & 

Wu, 2002). Thus, the information includes the details of the service offering, the status 

of the order, and the clear presentation of relevant policies on a webpage (Raval & 

Bhatt, 2020b, 2020a). Moreover, the information presented must be brief, correct, and 

useful in respect to the service or product (Abelse et al., 1998).  

In an m-service quality context, meanwhile, information is defined as the extent 

to which the information in the mobile application is suitable and correct (Huang et al., 

2015). It should be accurate and contain specific details about the company's items or 

services (Wulfert et al., 2019).  

The information content was one of the essential variables that Tandon et al. 

(2017) found as affecting customer satisfaction positively. Zhou et al. (2019) also found 

that information content is crucial for e-service quality, explaining 16.7% of customer 

satisfaction. On the other hand, Singh (2018) reported that information content was not 

a statistically significant influence on m-customer satisfaction, with a p-value equal to 

0.653.  

Wulfert et al. (2019) measured the information content through assessments of 

competence, usefulness and correctness. Similarly, Lin (2013) evaluated information 

content by means of four attributes: accuracy, up-to-date, relevance and completeness. 

Huang et al. (2015), meanwhile, weighed information content by eight attributes: brief 

information about product, accuracy, completeness, relevance, important details, 

fashionable content, up-to-date and clarity.  

These result from previous articles lead us to develop and test the following 
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hypothesis:  

H2: Information content has a significant and positive relationship with m-customer 

Satisfaction 

2.2.3.  Ease of use 

The application should be easy to understand, manageable, precise, flexible, 

comfortable and easy to use (Moghadam & Kaboly, 2015; San et al., 2010). Ease of use 

is defined as to what degree the user believes that using a particular system would be 

free of effort (Ojasalo, 2010; Venkatesh & Davis, 2000). It should also be easy for users 

to search and navigate the system (Ojasalo, 2010; Santos, 2003). For Santos (2003, this 

was the most significant value in e-service quality, while, in e-banking practices, ease-

of-use has been found as positively affecting e-Customer satisfaction (Abd Ghani et al., 

2017; Kumbhar, 2011). Similarly, Tu et al. (2012) found that ease of use in e-auction 

systems positively influences customer satisfaction. In telecommunications field, the 

study of Moghadam and Kaboly (2015) concluded, based on 332 participants, that 

customers determined ease of use as a medium to highly important factor in e-service 

quality, and that they were more likely to return to easy to use applications in the future. 

Özer et al. (2013), meanwhile, found that ease of use has a positive effect on m-

customer satisfaction. 

Ease of use is measured by three attributes: classification of menu, easy to 

navigate and design of application. It is also quantified by consistency and 

standardisation, reduced effort, application organisation and ease of using the 

application; with these positive outcomes in these factors being linked to improved 

customer loyalty (Younus Hossain & Hossain, 2011). On the contrary, Ðkudienë et al. 

(2015) reported that ease of use did not affect customer satisfaction in e-shops in a 
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statistically significant way (p >0.05). Thus, this leads us to test the following 

hypothesis:  

H3: ease of use has a significant and positive relationship with m-customer satisfaction.  

2.2.4. Reliability 

In the traditional service quality (SERVQUAL) model, reliability is defined as 

a firm's ability to perform what it promised correctly and successfully (Berry et al., 

1988; Parasuraman et al., 1985). Turning to e-service quality, reliability, is the extent 

to which the platform (mobile app or/and website) delivers the service or product as 

promised, and the extent wo which the technical functioning is available and working 

correctly (Sohn & Tadisina, 2008; Stevano et al., 2018; Swaid & Wigand, 2007). 

Papadomichelaki and Mentzas (2009) went further to include within the concept of 

reliability the accessibility and availability of the platform, and the speed of loading 

and transaction. Swaid and Wigand (2007), meanwhile. used the following attributes to 

evaluate reliability: availability, order confirmation, cancellations and refunds, order 

tracking, as promised, and first time right. Their results, based on responses from 370 

online customers, showed that reliability is one of most significant variables affecting 

e-customer satisfaction in e-commerce. Similarly, the research of Anjum et al. (2016), 

which focused on the telecommunications sector, discovered that reliability positively 

influences customer satisfaction (p < 0.05). On the other hand, Stevano et al. (2018) 

found that reliability has no impact on customer satisfaction.  

In respect to M-SQ, meanwhile, Jun and Palacios (2016) applied the Critical 

Incident Technique to identify reliability both as one of the elements underpinning M-

SQ and as playing an important role in determining customer satisfaction or 

dissatisfaction. The Critical Incident Technique is a qualitative analysis technique used 

in consumer markets research to discover the main source of customer satisfaction and 
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dissatisfaction. Using quantitative methods Aghdaie and Faghani (2012) also found that 

reliability had a positive and significant relationship with customer satisfaction. 

In e-SQ, reliability is measured by premises to do, order confirmation, system 

availability, order tracking, refunds and cancellations and providing the service right 

the first time (Swaid & Wigand, 2007). Wulfert (2019) added "sustainable updating" to 

the above list in the context of mobile applications. 

Hence the following hypothesis will be tested: 

H4: reliability has a significant and positive relationship with e-customer satisfaction.  

2.2.5.  Empathy 

In the SERVQUAL model, empathy is defined as the personal attention paid to 

customers (Berry et al., 1988). While there is no direct human interaction in e-services, 

some human function is still needed to complete the task and serve the customers (Aly 

Shared, 2019). In this context, therefore, empathy is defined as the attention paid to 

individuals through electronic channels (Li et al., 2009), e.g. by contacting customers 

directly through online communications rather than sending auto-replies (Madu & 

Madu, 2002). Taking customers into account is also considered a type of empathy (Ali 

et al., 2017). Li et al. (2009) and Zhang and Prybutok (2005) concluded that empathy 

was a critical e-service quality factor to satisfy customers. Several papers have also 

agreed that empathy is the significant factor having a positive impact on e-customer 

service (Ahmed et al., 2017; Hadid et al., 2020; Menezes et al., 2016; Norhisham et al., 

2015; Sleimi et al., 2018). Empathy also has a positive correlation with M-customer 

satisfaction (Aghdaie & Faghani, 2012). On the other hand, Ali et al. (2017) eliminated 

the empathy from e-service quality because all empathy's decimation were placed under 

0.5 in factor analysis test , and both Hussein and El Aziz (2013) and Ladhari (2010) 
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found that empathy was less critical in the case of online portals. Indeed, Ali (2017) 

went so far as to eliminate empathy from the e-service quality factors investigated in 

his study. Other studies have also concluded that empathy has an insignificant influence 

on e-customer satisfaction (Aly Shared, 2019; Pechinthorn et al., 2020). The following 

hypothesis will therefore be tested: 

H5: Empathy has a significant and positive relationship with e-customer satisfaction.  

2.2.6.  Responsiveness 

In the SERVQUAL model, responsiveness is defined as employees'’ readiness 

to help and provide services to customers quickly (Parasuraman et al., 1985). It also 

included understanding customers' needs and giving personal attention to customers' 

issues (Kumar et al., 2009). In the digital world, it is defined as the effectiveness with 

which problems in applications are handled (Huang et al., 2015; Parasuraman et al., 

2005), as well as referring to the e-service application's ability to provide suitable 

information to users when problems occur and having the mechanism to handle this 

error (John, 2015). Responsiveness also entails a quick response to customer feedback 

or questions when they are utilising the system (Palmer, 2002; Zeithaml et al., 2002). 

Customers become more comfortable when the firm's online delivery of its services is 

prompt and free of disruption (Li et al., 2009). 

Responsiveness is an important factor for e-service quality in internet banking 

(Ariff et al., 2012; Zavareh et al., 2012).  Various scholars have also agreed that 

responsiveness is one of the most important aspects of e-service quality for customer 

satisfaction and for attracting customers to online services (Kumbhar, 2011; Li et al., 

2009; N & S, 2018; Singh, 2019). Another study of the speed of responses from banks 

both to users' inquiries and in respect to complaint resolution had a positive effect on 

customer satisfaction (George & Kumar, 2014). Likewise, Ariff et al. (2013) discovered 
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that responsiveness had a significant positive association with perceptions of e-

customer service (p < 0.01). Similarly, both Aghdaie and Faghani's (2012) and Rahman 

et al.'s (2017) evaluations of m-service quality found that responsiveness has a positive 

relationship with customer satisfaction. On the other hand, Jun and Palacios (2016) 

argued that it had little impact on perceptions of m-service quality.  

Ariff et al. (2012) evaluated responsiveness using factors like the availability of 

online applications without any interruption, quick response to customer requests and 

rapid resolution of any problems occurring on the website.   

This leads to the following hypothesis: 

H6: responsiveness has a significant and positive relationship with e-customer 

satisfaction.  

2.2.7.  Security 

According to Parasuraman et al. (1985) paper, the security factor in 

SERVQUAL is the freedom from risk or doubt. It includes physical safety, financial 

Security and confidentiality. In e-service quality, Security is defined as the freedom 

from risk or doubt during the order fulfilment (Li & Suomi, 2009). Likewise, Security 

in e-service quality refers to the degree to which the application is secure and protects 

customer information (Parasuraman et al., 2005), as well as the Security of the payment 

method during and after the service (Blut, 2016). In m-service quality, Security refers 

to protecting login, transaction safety and customers' privacy (Jun & Palacios, 2016). 

This factor is ranked as the most important in e-service quality (Li & Suomi, 

2009). It is also an essential factor in evaluating and forming m-service quality for 

mobile apps (Kuo et al., 2009; Stiakakis & Georgiadis, 2011). It has a strong and 

positive impact on m-service quality (Rita et al., 2019; Stiakakis & Georgiadis, 2011). 
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On the contrary, Yaghoubi & Rigi (2017) found that Security is the least important 

factor in e-service quality. 

Three attributes are used to measure Security: personal information protection, 

secured payment transaction and protection of credit card details (Blut, 2016; Ho & 

Lee, 2007; Huang et al., 2015; Li & Suomi, 2009; Yaghoubi & Rigi, 2017).   

Several studies have shown that Security has a positive impact on customer 

satisfaction. Christian & Ayodele (2020) reported that Security has a positive and 

significant effect on e-customer satisfaction. Likewise, Arcand et al. (2017) conducted 

a survey of 375 banking customers who used mobile banking apps to find that Security 

is associated with the trust between customers and banks and positively influences 

customer satisfaction. Similarly, Ul Haq and Awan (2020) discovered that Security 

positively affects customer satisfaction (p<0.05).  

From this result, the following hypothesis is proposed: 

H7: Security has a significant and positive relationship with m-customer satisfaction.  

2.2.8.  Prices and offers 

In e-service quality, price offerings are defined as the prices offered on goods 

or services by online providers during any fulfilment process steps  (Blut, 2016). This 

includes the products offered and/or discount on product prices (Holloway & Beatty, 

2008). According to Laureti et al. (2018), customers always compare costs and look for 

price offers when they want to buy goods or services (Laureti et al., 2018). Thus, the 

online price factor plays an important role in customer's intention to repurchase 

(Rohwiyati & Praptiestrini, 2019). In m-service quality, Choi et al. (2008) found that 

the price offered through m-service could increase the customer satisfaction level even 

if the customer is dissatisfied with the transaction process.  
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Mohammed (2017) found that price has a strong relationship with customer 

satisfaction (p < 0.01), while Wilis and Nurwulandari (2020) showed that the offer price 

positively affects e-customer satisfaction with a wight equal to 0.3 in the e-satisfaction 

equation, and Holloway and Beatty (2008) found, based on 616 survey responses, that 

price comprised 17.2% of customer satisfaction. Three attributes are used to measure 

price: discounted or free shipment, discount price and lower price than physical stores 

(Blut, 2016). This leads to the following hypothesis: 

H8: Prices and offers have a significant and positive relationship with m-customer 

satisfaction.  

2.2.9.  M-Customer Satisfaction: 

M-customer satisfaction is defined as the customer's intention to reuse the 

application in the future (Profile & Profile, 2015). It therefore acts as a positive 

mediator between m-service quality and m-loyalty (Kuo et al., 2009; N & S, 2018; Ul 

Haq & Awan, 2020). This is similar to the role played by e-service quality (Ariff et al., 

2013; Kazem, 2020; N & S, 2018; Rodríguez et al., 2020) and e-customer satisfaction 

(Cristobal et al., 2007; Kazem, 2020; N & S, 2018; Rodríguez et al., 2020; Ul Haq & 

Awan, 2020; Wilis & Nurwulandari, 2020). With a beta value of 0.477, Ganapathi and  

Abu-Shanab (2020) found that customer satisfaction positively impacts loyalty. This 

leads to the following hypothesis: 

H9: m-customer satisfaction has a significant and positive relationship m-loyalty.  

2.2.10. M- Loyalty: 

The principle of customer loyalty has been understood for several years, but 

practical validation of customer loyalty in m-commerce was not fully discussed (Lee & 

Wong, 2016). Anderson and Srinivasan (2003) identified e-loyalty as customers' 
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positive attitudes towards e-commerce, which leads to repeat purchasing activity. 

(Ergün & Kuşcu, 2013)found that a small percentage of visitors revisited the website 

to purchase. Thus, enhancement customer loyalty in online business is the critical 

objective for any company (Carter et al., 2014) as well as the most challenging objective 

to be achieved for the online company than the offline firm (Harris & Mark Goode, 

2014). The m-loyalty is considered a strong indicator for the success of online business 

because loyal customers will repeatedly buy, which leads to increased profitability 

(Ergün & Kuşcu, 2013; Lee & Wong, 2016).  
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CHAPTER 3: METHODOLOGY 

This chapter describes the methodology used to answer the research question. 

First, the data collection method will be described. Next, the measurement of the 

construct will be discussed.  

3.1. Data collection and sample 

A quantitative method was used to collect the data through an online survey 

constructed in Google Forms with two versions (Arabic and English). This concentrated 

on people aged over 18 who used either the Ooredoo or the Vodafone applications in 

Qatar. The questionnaire comprised two parts. The first part captured general 

demographic information about participants, while the second part included 37 items 

to test the factors.  

A pre-test was carried out with a professor and nine MBA students who used 

Ooredoo or Vodafone app to ensure that the survey was well-designed and the questions 

clear. Then, the questionnaire was sent to 350 participants through the WhatsApp 

application and tweeted on Twitter. Additionally, it was shared by email with MBA 

students from Qatar University. To get more responses, the sample method used in this 

study is snowball as the respondents were asked to forward the survey to their 

colleagues. A total of 195 completed responses were received.   

3.2.Measurement of constructs 

The five-point Likert scale (1 = strongly disagree, 2 = disagree, 3 = Neutral, 4= 

agree, 5 = strongly agree) was used to assess participants' perceptions in respect to the 

importance of the tested constructs. Likert scales have been shown to improve response 

rate and response quality and reduce the frustration level of the participants (Babakus 

& Mangold, 1992). All constructs were mandatory. Thus, the respondents could not 

skip any questions, which prevented the need to eliminate surveys with missing data. 
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Eight independent variables were used to represent M-SQ (Application Design, Ease of 

use, Information Content, Reliability, Responsiveness, Empathy, Security, and Prices 

and offers). There was also one mediator variable (m-customer satisfaction), and one 

dependent variable (m-loyalty). Each variable was assessed through between three and 

six questions. Table 1 displays the definition of each variable and the questions used to 

measure it. 

Table 1: Variables  

Variables  Definition  Item Symbols  

Information 

content 

(INFO) 

To what degree the 

information of 

service/product is clear 

and detailed  

 Information on 

product's specifications 

and service packages are 

clear 

 Information about a 

product or service is clear 

and understandable 

 Information about a 

product or service is 

correct 

INFO1 

 

 

INFO2 

 

 

INFO3 

Application 

Design  

(AD) 

To what degree the 

mobile application 

design is appropriate 

and clear.  

 The application has a 

modern, simple, and 

attractive design  

 The application has 

search and filter 

functionality  

 The application uses a 

layout and colours that 

reflect company design 

and layout 

AD1 

 

 

AD2 

 

AD3 

Ease of use  

(EU) 

To what degree a user 

can easily use the 

mobile application and 

complete the tasks 

successfully.  

 The application is easy 

to use 

 I used the application 

without any effort to 

know the steps 

 The content of the 

application is consistent 

 I can complete the 

order with simple steps 

EU1 

EU2 

 

EU3 

 

EU4 

 

Reliability  

(REL) 

To what degree the 

mobile application 

provides service as 

promised as well as 

technical functioning is 

 The application is 

available all the time 

 The application is 

operated sustainably after 

REL1 

 

REL2 
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Variables  Definition  Item Symbols  

available and working 

properly  

the installation of an 

update 

 A Confirmation 

notification is sent after 

applying a service or 

purchasing items 

 Ordered items can be 

easily tracked by the 

application until items 

delivered 

 Orders can be 

cancelled or returned 

 The commodity or 

service is received on the 

scheduled timing 

REL3 

 

 

REL4 

 

 

REL5 

 

REL6 

Empathy 

(EMP)  

To what degree the 

application provides 

individualised attention 

to customers  

 All services are 

available in the 

application. Hence, I do 

not need to visit the 

branches 

 The mobile application 

understands my needs 

 The application gives 

me personal attention by 

sending a notification of 

offers and/or new services 

EMP1 

 

 

EMP2 

 

EMP3 

Responsiveness 

(RES)  

To what degree the 

mobile application 

responds to customer 

interaction as well as 

the customer service 

responds to customer 

inquiries or problems 

related to the 

application  

 The customer service 

representatives/call centre 

agents are available when 

needed 

 There is a live chat 

within the application 

 My problems have 

been quickly solved 

 The application 

responds fast to my 

interaction when 

browsing 

 The application starts-

up quickly when I open it 

RES1 

 

 

 

RES2 

 

RES3 

 

RES4 

 

 

RES5 

 

Security  

(SEC) 

To what degree the 

application is secure 

and protect customer 

information.  

 My personal and 

payment data are secured 

 The application asks 

for my login information 

when used 

 The application asks 

for my verification for 

each transaction like 

SEC1 

 

SEC2 

 

SEC3 
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Variables  Definition  Item Symbols  

using OTP or other 

methods 

 The application asks 

me for extra permission 

when I install or use it. 

SEC4 

Price offerings  

(PO) 

To what degree the 

application provides a 

lower price and offers  

 The application offers 

extra free service/ product 

or gift 

 The application offers 

lower prices of 

products/services than 

branches. 

 The application offers 

some special services 

which may not be 

available in branches 

PO1 

 

PO2 

 

 

PO3 

M-Customer 

Satisfaction 

(CS)  

To what degree 

customers are satisfied 

to use the mobile 

application  

 I am overall satisfied 

with the application 

 I did not face any 

problem when using the 

application 

 I am satisfied with the 

overall transaction of the 

application. 

CS1 

 

CS2 

 

CS3 

M-Loyalty  

(LOY) 

To what degree the 

customer will use the 

mobile application in 

the future and 

recommend other 

people to use it  

 I would recommend 

this application to others 

 I would like to say 

positive things about the 

application to other 

people 

 I expect to continue 

using the application in 

the future 

LOY1 

 

LOY2 

 

 

LOY3 
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CHAPTER 4: DATA ANALYSIS AND DISCUSSION 

This chapter analyses the collected data. The first section presents a descriptive 

analysis of the demographic information of the respondents, analysed using Excel. The 

next section reports the results of the Measurement Model, which tests the reliability, 

factor analysis and validity of the constructs in the survey. After that, the Structure 

Model is reported, to evaluate the hypothesis, Coefficient of determination (R2) and 

Effect size (F2). Finally, the proposed model is evaluated using the Partial Least 

Squares (PLS) method to check the predictive relevance and model fit for use globally. 

Hermann and Svante Wold introduced this as a linear model to describe or predict the 

differences in the values of one property from the values of other properties (Cramer, 

1993). Smart PLS 3 software was used to perform the PLS analysis. 

Before starting analysis, outlier responses were identified in order to remove 

responses that might unduly affect the results of the analysis. To do this, the residuals 

were first calculated (the difference between the actual values (average independent 

variables) and the predicted outcome as to the effect of the dependent variable). 

Residuals that were three or more standard deviations away from the mean of the 

dependent variable (customer satisfaction) were eliminated from the sample. There 

were four such outlying residuals, as shown in table 2, below. These were eliminated 

from the sample leaving a final sample size of 191. 

Table 2: Outlier 

Case Number Std. Residual CS Predicted Value 

16 -4.133 1.00 2.9554 

21 -3.290 1.00 2.5569 

43 -3.184 2.00 3.5065 

107 -4.133 1.00 2.9554 
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4.1.Demographic Analysis 

The demographic results show that 62.03% of participants were male and 37.7% 

female. Most were aged between 26 and 40 years old. 61% were educated to at least 

bachelor's degree level; and 39% had postgraduate qualifications. 89% of participants 

used the Ooredoo Qatar application while 11% used Vodafone Application, compared 

with the overall market share of these companies of 66% and 34%, respectively. 55% 

of participants used these applications between one and five times a month. Table 3 

below reports all the demographic data collected from the participants.  

Table 3: Descriptive Information of the Sample (N=191) 

    Frequency  Percentage (%) 

      

Gender Male 119 62.30 

  Female 72 37.70 

      

Age 18 to 25 11 5.76 

  26 to 40 126 65.97 

  41 to 60 52 27.23 

  Above 60 2 1.05 

      

Educational 

level  
High School or less 16 8.38 

  Undergraduate 100 52.36 

  Postgraduate 70 36.65 

  Doctoral 4 2.09 

      

Application 

used 
Ooredoo Qatar 170 89.01 

  Vodafone Qatar 21 10.99 

      

Times of used 1 to 5 times 105 54.97 

  5 to 10 times 44 23.04 

  more than 10 times 42 21.99 

 

4.2.Descriptive analysis  

The descriptive analysis was performed to check how the respondents perceived 

each item in the survey. Thus, the means and standard deviations for each factor and its 
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items were calculated as shown in Table 4. The mean of the 5-point Likert scale 

response to each statement was categorised into three levels of agreement with the 

statement, namely: low agreement, which was between 1 and 2.33; moderate 

agreement, which was between 2.33 and 3.67; and strong agreement, which was 

between 3.67 and 5. 

All items had negative skewness, which means they skewed left, except for item 

EMP1, the empathy factor, which skewed right (i.e. positive skewness). The average of 

M-service quality items was between 2.8 and 4.079, and the standard deviation ranged 

from 0.636 to 1.072. The average of all M-service quality factors was between 3.009 

and 3.864, and the standard deviation ranged from 0.563 to 0.883.  

The participants strongly agreed that the application has a simple and attractive 

design (AD1), as well as a nice design that reflects the company’s design and layout 

(AD3). On the other hand, they moderately agreed that the application had useful 

features like search and filter, with a mean 3.216 and standard deviation 1.021. Overall, 

the application design factor was categorised at a level of strong agreement, with an 

average 3.717 and a standard deviation 0.659. The participants also strongly agreed 

with the ease of use statements, which received an average score of more than 3.8, with 

a standard deviation around 0.7. This was the highest average score among the various 

M-service Quality factors. For information content, the INFO1 and INFO3 statements 

were classified as strong agreement, with means above 3.67, whereas the INFO2 

statement fell slightly below that level to reflect moderate agreement with an average 

3.61. This means that while the information on products’ specifications and service 

packages was felt to be complete and correct, participants were slightly less convinced 

that such information was clear and understandable. Overall, however, the information 

content factor received a strong level of agreement, with an average of 3.69. The 
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reliability factor, meanwhile, was grouped as a moderate level of agreement, with an 

average of 3.64, because REL4, REL5 and REL6 had an average below 3.67. This 

means that customers felt that the order was not easy to track during the fulfilment 

processing, and that cancelling or returning items was not easy through the mobile 

application. Moreover, there was felt to be a delay to delivery of the product or service. 

Empathy also reflected a moderate level of agreement, with an average of 3.32 and a 

standard deviation of 0.804. Because the participants had slightly agreed with 

Empathy’s item.  Regarding the Responsiveness factor, the availability of customer 

service availability (RES1), availability of a live chat feature (RES2), and the extent to 

which enquiries received a quick reply and solution (RES3) were all classified at a 

moderate level, with averages between 3.22 and 3.55. On the other hand, the 

responsiveness of the application itself (RES4) and its ability to start up quickly (RES5) 

were all ranked above 3.67 (strong agreement). In respect to the security factor, the 

overall average was 3.7, with participants thus exhibiting strong agreement that the 

application’s security features enhanced their customer satisfaction. Data protection 

(SEC1) and request for password to login (SEC2) had the highest averages in the 

security section, while request authentication during transactions, like OTP (SEC3) and 

limited permissions when installing the application ( SEC4) recorded the lowest 

averages in this factor. Turning to prices and offers, the participants ranked this as the 

lowest of the M-service Quality factors, with a mean of 3.009 (moderate agreement). 

Finally, M-Customer satisfaction and M-loyalty statements received strong agreement, 

except for the CS2 items that were considered moderate. The overall average for M-

customer satisfaction was 3.752, with a standard deviation of 0.705 from the average. 

This means that customers were satisfied to use the application again, thus answering 

the second research question. Also, the average M-loyalty was 3.895 with a standard 
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deviation of 0.674, which means that the participants strongly agreed that they would 

use the application in future. Both of these results had negative skewness. 

Table 4: descriptive analysis 

Item Mean Standard Deviation Skewness 

AD1 3.9 0.722 -1.114 

AD2 3.216 1.021 -0.295 

AD3 4.037 0.791 -1.548 

AD 3.717 0.659 -0.832 

EU1 3.932 0.795 -1.396 

EU2 3.832 0.797 -0.757 

EU3 3.847 0.749 -0.878 

EU4 3.847 0.79 -1.141 

EU 3.864 0.691 -0.897 

INFO1 3.674 0.845 -0.953 

INFO2 3.611 0.843 -0.803 

INFO3 3.8 0.769 -0.898 

INFO 3.695 0.758 -0.836 

REL1 4.079 0.64 -0.557 

REL2 4.016 0.636 -1.248 

REL3 3.937 0.693 -0.68 

REL4 3.342 0.855 -0.366 

REL5 3.026 0.948 -0.127 

REL6 3.463 0.874 -0.386 

REL 3.644 0.563 -0.418 

EMP1 3.026 1.068 0.104 

EMP2 3.626 0.89 -0.635 

EMP3 3.316 0.965 -0.104 

EMP 3.323 0.804 0.051 

RES1 3.558 0.897 -0.638 

RES2 3.421 0.93 -0.341 

RES3 3.226 0.998 -0.436 

RES4 3.779 0.756 -1.518 

RES5 3.8 0.769 -0.968 

RES 3.557 0.663 -0.248 

SEC1 3.937 0.678 -0.536 

SEC2 3.874 0.837 -1.008 

SEC3 3.611 1.024 -0.672 

SEC4 3.411 0.9 -0.34 

SEC 3.708 0.65 -0.126 

PO1 3.3 0.917 -0.22 

PO2 2.8 1.072 -0.032 

PO3 2.926 1.054 -0.233 

PO 3.009 0.883 -0.076 

CS1 3.826 0.758 -1.156 

CS2 3.611 0.932 -0.876 

CS3 3.821 0.767 -1.019 

CS 3.752 0.705 -0.774 

LOY1 3.879 0.775 -1.083 

LOY2 3.805 0.774 -1.157 

LOY3 4 0.649 -0.583 

LOY 3.895 0.674 -0.725 
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4.3. Assessment of Measurements Model (outer model) 

4.3.1 Reliability  

Cronbach's alpha and composite reliability measure the items' reliability for 

each factor and their internal consistency. Pallant (2016) states that a Cronbach's alpha 

value above 0.7 is considered to show an acceptable level of reliability. Khairul Azhar 

et al. (2018) and Hulin et al. (2001), however, believed that a value below 0.6 is low; 

between 0.6 and 0.8 acceptable, and above 0.8 very good. Furthermore, Hair et al. 

(2016) used composite reliability to evaluate internal consistency, stating that a value 

above 0.7 is acceptable level. Table 5 demonstrates the Cronbach's alpha and composite 

reliability results for all factor items, indicating that all reach an acceptable level of 

reliability. The composite reliability of all variables exceeded 0.7.  The Cronbach's 

Alpha for AD, EMP and SEC was acceptable while the remaining variables fell in the 

very good range. 

Table 5: Reliability 

Factor Cronbach's Alpha Composite Reliability 

AD 0.698 0.834 

EU 0.908 0.935 

INFO 0.919 0.949 

EMP 0.77 0.851 

REL 0.826 0.873 

RES 0.821 0.875 

SEC 0.746 0.837 

PO 0.837 0.902 

CS 0.83 0.898 

LOY 0.911 0.944 

 

4.3.2 Factor analysis 

Factor analysis is a statistical method used to minimise a large number of items 

into smaller set. There are two concepts of factor analysis: exploratory and 

confirmatory. In this research, confirmatory concept is used to evaluate the factors and 
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factor loading of measured items and thus to validate whether or not the existing 

understanding of the relationships is correct or not (Statistics Solutions - Factor 

Analysis, 2021). All items must be above 0.7 to be considered acceptable. 

The first run showed that AD2, REL4, REL5, and RES2 had values of less than 

0.7. Accordingly, REL4, REL5 and RES2 were deleted. The item AD2 was kept 

because Application Design has only three items, meaning that if it were deleted, only 

two items would be left to define a single factor, which we judged to be insufficient.  

All items had loaded above 0.7 and loaded correctly in the second run, as shown in 

table 6.  

Table 6: Outer Loading 

  AD EU INFO REL EMP RES SEC PO CS LOY 

AD1 0.912                   

AD2 0.626                   

AD3 0.819                   

EU1   0.883                 

EU2   0.874                 

EU3   0.896                 

EU4   0.888                 

INFO1     0.939               

INFO2     0.94               

INFO3     0.903               

REL1       0.866             

REL2       0.876             

REL3       0.761             

REL6       0.731             

EMP1         0.829           

EMP2         0.843           

EMP3         0.8           

RES1           0.826         

RES3           0.816         

RES4           0.858         

RES5           0.75         

SEC1             0.788       

SEC2             0.753       

SEC3             0.744       

SEC4             0.711       

PO1               0.815     
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  AD EU INFO REL EMP RES SEC PO CS LOY 

PO2               0.876     

PO3               0.912     

CS1                 0.921   

CS2                 0.806   

CS3                 0.862   

LOY1                   0.943 

LOY2                   0.918 

LOY3                   0.903 

 

4.3.3 Validity: 

Two validity subtypes are usually used to test validity: convergent validity and 

discriminant validity (Henseler et al., 2009). 

4.3.3.1 Convergent Validity   

Convergent validity is the extent to which an item correlates with other items 

for the same construct (Guthrie, 2010). Fornell and Larcker (1981) used an Average 

Variance Extracted (AVE) value of greater than 0.5 as the benchmark to evaluate 

convergent validity. Hair et al. (2019) also require AVE to be greater than 0.5 and 

composite reliability to be greater than 0.7 to assess convergent validity. From Table 7, 

all the AVE values for the included items were above 0.5 and all the composite 

reliability values were greater than 0.7. Thus, the items for each independent factor 

have convergent validity. 
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Table 7: Convergent Validity 

Constructs items 
Factor 

Loading 

Composite 

Reliability 

Average Variance 

Extracted (AVE) 

AD AD1 0.912 

0.8 0.6 AD2 0.626 

AD3 0.819 

EU EU1 0.883 

0.9 0.8 
EU2 0.874 

EU3 0.896 

EU4 0.888 

INFO INFO1 0.939 

0.9 0.9 INFO2 0.94 

INFO3 0.903 

REL REL1 0.866 

0.9 0.5 
REL2 0.876 

REL3 0.761 

REL6 0.731 

EMP EMP1 0.829 

0.9 0.6 EMP2 0.843 

EMP3 0.8 

RES RES1 0.826 

0.9 0.6 
RES3 0.816 

RES4 0.858 

RES5 0.75 

SEC SEC1 0.788 

0.8 0.6 
SEC2 0.753 

SEC3 0.744 

SEC4 0.711 

PO PO1 0.815 

0.9 0.8 PO2 0.876 

PO3 0.912 

CS CS1 0.921 

0.9 0.7 CS2 0.806 

CS3 0.862 

LOY LOY1 0.943 

0.9 0.8 LOY2 0.918 

LOY3 0.903 

 

4.3.3.2 Discriminant validity 

Discriminant validity reflects the degree to which the factor can be distinguish 

from other elements (Hair et al., 2016). Fornell–Larcker and the cross-loadings are the 

criteria to test discriminant validity in the PLS path modelling (Henseler et al., 2009).  
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1- Cross loadings 

Cross loadings is the first method to assess discriminant validity, with the test 

being passed if the item's outer loading for a specific construct is greater than that item's 

loading for other constructs (Hair et al., 2016). As shown in table 8, each item in this 

study has the highest loading value under its own construct. For example, the AD items 

had the highest number under the AD factor and a lower score under other factors.  
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Table 8: Cross-loadings 

  AD CS EMP EU INFO LOY PO REL RES SEC 

AD1 0.91 0.66 0.37 0.76 0.59 0.65 0.19 0.60 0.50 0.37 

AD2 0.63 0.41 0.48 0.48 0.42 0.41 0.40 0.35 0.42 0.32 

AD3 0.82 0.53 0.32 0.67 0.33 0.52 0.05 0.65 0.38 0.41 

CS1 0.67 0.92 0.62 0.80 0.72 0.84 0.46 0.64 0.66 0.62 

CS2 0.49 0.81 0.56 0.56 0.55 0.59 0.44 0.59 0.59 0.42 

CS3 0.60 0.86 0.46 0.69 0.58 0.74 0.27 0.59 0.59 0.51 

EMP1 0.32 0.42 0.83 0.40 0.40 0.40 0.59 0.36 0.47 0.41 

EMP2 0.47 0.59 0.84 0.61 0.49 0.56 0.36 0.51 0.56 0.36 

EMP3 0.34 0.52 0.80 0.49 0.42 0.44 0.56 0.43 0.57 0.45 

EU1 0.77 0.70 0.49 0.88 0.50 0.63 0.25 0.65 0.59 0.51 

EU2 0.69 0.66 0.49 0.87 0.50 0.63 0.25 0.63 0.49 0.51 

EU3 0.72 0.74 0.62 0.90 0.64 0.68 0.36 0.67 0.61 0.53 

EU4 0.69 0.72 0.57 0.89 0.65 0.69 0.31 0.59 0.60 0.45 

INFO1 0.57 0.72 0.49 0.65 0.94 0.71 0.41 0.62 0.63 0.41 

INFO2 0.51 0.64 0.52 0.58 0.94 0.63 0.43 0.55 0.63 0.41 

INFO3 0.52 0.64 0.48 0.57 0.90 0.59 0.35 0.55 0.62 0.41 

LOY1 0.61 0.77 0.54 0.67 0.71 0.94 0.34 0.59 0.60 0.52 

LOY2 0.63 0.82 0.59 0.71 0.68 0.92 0.44 0.65 0.69 0.60 

LOY3 0.63 0.75 0.47 0.67 0.53 0.90 0.21 0.60 0.50 0.53 

PO1 0.27 0.41 0.52 0.33 0.40 0.36 0.82 0.39 0.47 0.32 

PO2 0.10 0.30 0.49 0.19 0.33 0.20 0.88 0.17 0.39 0.32 

PO3 0.24 0.45 0.53 0.32 0.39 0.35 0.91 0.29 0.45 0.41 

REL1 0.65 0.61 0.43 0.69 0.48 0.57 0.22 0.87 0.44 0.45 

REL2 0.63 0.62 0.39 0.66 0.55 0.62 0.21 0.88 0.52 0.51 

REL3 0.42 0.47 0.44 0.52 0.39 0.39 0.28 0.76 0.44 0.45 

REL6 0.47 0.55 0.49 0.45 0.58 0.55 0.41 0.73 0.51 0.43 

RES1 0.36 0.54 0.50 0.49 0.48 0.49 0.37 0.41 0.83 0.37 

RES3 0.41 0.58 0.62 0.50 0.60 0.55 0.59 0.42 0.82 0.38 

RES4 0.58 0.67 0.52 0.63 0.62 0.60 0.36 0.60 0.86 0.47 

RES5 0.40 0.50 0.48 0.47 0.48 0.47 0.34 0.46 0.75 0.48 

SEC1 0.48 0.58 0.44 0.56 0.46 0.56 0.23 0.61 0.43 0.79 

SEC2 0.41 0.41 0.22 0.46 0.25 0.40 0.24 0.43 0.33 0.75 

SEC3 0.22 0.41 0.39 0.32 0.25 0.48 0.33 0.28 0.34 0.74 

SEC4 0.19 0.36 0.40 0.29 0.33 0.29 0.50 0.29 0.48 0.71 
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2- Fornell–Larcker criterion  

The Fornell-Larcker criterion requires that the square root of the AVE of the 

specific construct is greater than that item's square root of the AVE for other constructs 

(Hair et al., 2016). Table 9 shows that each factor has a higher AVE square root with 

itself. 

Table 9: Fornell-Larcker 

 
AD CS EMP EU INFO LOY PO REL RES SEC 

AD 0.795 
         

CS 0.683 0.864 
        

EMP 0.47 0.63 0.824 
       

EU 0.78 0.797 0.616 0.885 
      

INFO 0.573 0.72 0.532 0.65 0.927 
     

LOY 0.673 0.845 0.578 0.744 0.698 0.921 
    

PO 0.245 0.454 0.595 0.333 0.431 0.36 0.869 
   

REL 0.68 0.699 0.536 0.72 0.619 0.667 0.34 0.811 
  

RES 0.545 0.713 0.652 0.649 0.672 0.651 0.51 0.588 0.813 
 

SEC 0.458 0.604 0.488 0.564 0.446 0.595 0.413 0.563 0.523 0.749 

 

4.4. Discussion of Results 

This part reviews the relationship between the independent and dependent 

variables. First, the proposed hypotheses are examined, then the Coefficient of 

determination (R2) and Effect size (f2) will be evaluated. Finally, the proposed model's 

suitability will be assessed according to Predictive relevance (Q2 ) and Goodness of fit. 

1- Structural Model and Hypotheses Tests 

The P-value is used in this study to evaluate the proposed hypotheses. It is to 

check the probability of getting results at least as extreme as the sample result by 

random chance. A P-value of less than 0.05 is considered significant in this study, 

leading to the rejection of the null hypothesis. Otherwise, the null hypothesis is not 
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rejected.  

The results as displayed in table 10 indicate that the information content (H2), 

ease of use (H3), responsiveness (H6) and Security (H7) are the most important factors 

affecting M-customer satisfaction positively, with P-values of less than 0.05. These 

results answer the first research question. Also, the results show that there is a strong 

positive relationship between M-Customer satisfaction and M-loyalty (H9), which 

answers the third research question. On the other hand, the application design (H1) , 

reliability (H4), empathy (H5), and price & offers (H8) factors were found not to have 

a statistically significant effect on M-customer satisfaction. Overall, the results show 

that the model can be used globally and performs well enough to predict customer 

satisfaction and loyalty.  

Previous studies by Christian et al. (2020), Lee & Lin (2005) , Ul Haq & Awan 

(2020) and Wilson et al. ( 2019) that were reviewed in the literature review chapter 

showed that the application design has a significant and positive impact on customer 

satisfaction. In contrast, in this research, the application design did not affect customer 

satisfaction. These findings match those of Arcand et al. (2017). The lack of agreement 

in the literature in respect to this factor suggests that there is a need for further study 

involving experimentation by adding or modifying the items measuring the factor.  

Another finding that differs from previous studies relates to the issue of 

reliability. In the literature review it was noted that Aghdaie and Faghani (2012) 

identified reliability as an important factor affecting customer feedback positively, but 

our analysis showed no relationship between reliability and customer satisfaction, a 

finding that agrees with that of Stevano et al. (2018). Similarly, our study showed that 

prices and offers do not affect customer satisfaction, whereas the literature suggests the 

opposite. Indeed, in previous studies, prices and offers are found to have a significant 
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effect on customer satisfaction, even if the customer is dissatisfied with the transaction 

process and application design.  

In terms of the Empathy factor, our result aligned with the conclusion of Aly 

Shared (2019) and Pechinthorn et al. (2020) that empathy has an insignificant influence 

on customer satisfaction.   Also, the results from this present study for information 

content, ease of use, responsiveness and security align with those of previous research. 

This was also the case of the relationship between customer satisfaction and loyalty. 

Overall, clear and accurate information content about services or products increases 

customer confidence in the application and thence increases customer satisfaction, 

which leads to an increase in loyalty. The ease of use of an application in respect to the 

ease of ordering products or accessing services also increases customer satisfaction 

related to use of the application. In addition, the speed of interaction between the 

application and customers, as well as a quick response to customer enquiries serves to 

increase customer satisfaction. Finally, if the transaction and customer information are 

secure, the customer satisfaction will increase, and customers will feel comfortable 

when undertaking transactions.  

Table 10: Hypothesis test 

Hypo Relationship  T-Value P Values Decision  

H1 Application Design -> M-Customer 

Satisfaction 

0.666 0.506 Not 

supported 

H2 Information Content -> M-Customer 

Satisfaction 

2.999 0.003 Supported 

H3 Easy to use -> M-Customer Satisfaction 3.944 0.000 Supported 

H4 Reliability -> M-Customer Satisfaction 1.329 0.184 Not 

supported 

H5 Empathy -> M-Customer Satisfaction 0.713 0.476 Not 

supported 
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Hypo Relationship  T-Value P Values Decision  

H6 Responsiveness -> M-Customer 

Satisfaction 

1.972 0.049 Supported 

H7 Security -> M-Customer Satisfaction 2.273 0.023 Supported 

H8 Prices and Offers -> M-Customer 

Satisfaction 

1.012 0.312 Not 

supported 

H9 M-Customer Satisfaction -> M-Loyalty 32.072 0.000 Supported 

 

The figure 2 shows the T-value between items and its factor and the T-value 

between the independent and dependent variables. 

 

Figure 2: Hypothesis test 

2- Coefficient of determination (R2 value) 

The coefficient of determination is an essential measure for evaluating the 

structural model in PLS (Hair et al., 2016; Henseler et al., 2009). It represents how 

much the dependent variable's variance is explained by all independent variables linked 

to it (Hair et al., 2016). Falk & Miller (1992) suggested 0.1 as a minimum value to 
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accept R2. Meanwhile, Chin (1998) recommended 0.19, 0.33, and 0.67 for R2 values 

in PLS path models as weak, moderate and high, respectively. The results for this study 

show a high R-Square value for the dependent variables. Specifically, the M-SQ factors 

explain 75.5% of M-Customer Satisfaction, while M-Customer Satisfaction explains 

71.4% of M-loyalty. 

Table 11: Coefficient of determination 

Construct R Square Result 

M-Customer Satisfaction 0.755 High 

M-Loyalty  0.714 High 

 

3- Effect size f2 

Effect size is increasingly used in quantitative research, alongside p-values, to 

show the strength of the independent variable's influence on a specific dependent 

variable (Hair et al., 2016; Henseler et al., 2009). Cohen (1988) considered an f2 above 

0.35 as representing a large effect size, between 0.15 and 0.35 as representing a medium 

effect size, between 0.02 and 0.15 as representing a small effect size, and less than 0.02 

as indicating no effect. The table below shows effect size results in line with the above 

hypothesis test. The AD, EMP, REL and PO had no effect on M-customer satisfaction, 

but INFO, EU, RES and SEC had a small effect on it. The results also showed that M-

customer satisfaction had a large effect on M-loyalty.   

Table 12: Effect Size 

 
CS LOY Result 

AD 0.004 
 

No effect 

INFO 0.08 
 

small effect size 

EU 0.11 
 

small effect size 

EMP 0.004 
 

No effect 

REL 0.011 
 

No effect 
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RES 0.033 
 

small effect size 

SEC 0.035 
 

small effect size 

PO 0.007 
 

No effect 

CS 
 

2.497 large effect size 

 

4- Predictive relevance, Q2 

The Q2 value is an indicator of the predictive power, or predictive relevance, of 

the model out-of-sample (Hair et al., 2016). A Q2 with a positive sign means the model 

has predictive relevance while a Q2 with a negative sign indicates a lack of predictive 

relevance (Shanmugapriya & Subramanian, 2015). Q2 values can be defined as  having 

small  (0.02),  medium (0.15), and large (0.35) predictive relevance (Hair et al., 2016). 

The results for this study show large predictive relevance with Q2 values of 0.536 for 

M-customer satisfaction and 0.602 for M-loyalty as shown in figure 3.  

Table 13: Predictive relevance 

 
SSO SSE Q² 

EU 764 764 
 

INFO 573 573 
 

RES 764 764 
 

SEC 764 764 
 

CS 573 266.073 0.536 

LOY 573 228.02 0.602 
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Figure 3: Predictive relevance 

5- The Goodness of fit index  

Goodness of fit is an indicator of the overall fit of the proposed model, thus 

serving to validate the PLS path model globally (Tenenhaus et al., 2005). It is calculated 

by the following formula: 

𝐺𝑜𝐹 =  √(𝑅2̅̅̅̅ × 𝐴𝑉𝐸̅̅ ̅̅ ̅̅ ) 

A GoF value below 0.1 is considered as showing no fit, a value between 0.1 and 

0.25 shows a small fit, one between 0.25 and 0.36 shows a medium fit, while above 

0.36 is a strong fit (Akter et al., 2011). In the proposed research model, the GoF value 

is 0.625, hence it can be concluded that the model of this study is well fitted and 

sufficient to act as a global PLS model. 

Table 14: Goodness of Fit 

𝑅2̅̅̅̅  𝐴𝑉𝐸̅̅ ̅̅ ̅̅  GoF 

0.53 0.73 0.625 

 

Figure 4 shows the final structural model with the factor loading for each item, 

the R-square for CS and LOY and path coefficients.  
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Figure 4: Final Proposed Model 
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CHAPTER 5: CONCLUSIONS AND FUTURE WORKS 

 

This chapter provides a summary of our findings, along with our 

recommendations for general managers. The chapter ends by outlining the limitations 

of the current study and identifying possible future avenues of research.  

5.1. Conclusion  

The current study evaluates the mobile service quality factors that affect M-

customer satisfaction to use mobile applications for applying for services or purchasing 

products in Qatar’s telecommunication sector. It also tests the relationship between M-

customer satisfaction and M-loyalty to use the mobile application in the future, or 

recommend others to use it.  

This paper’s hypotheses were tested through an online survey distributed 

through social media and emails for those above 18 and using the Ooredoo or Vodafone 

Qatar applications. The proposed model was tested using partial least squares structural 

equation modelling (PLS-SEM) using Smart PLS software.  The findings reveal that 

Ease of use (EU), Information Content (INFO), Responsiveness (RES), and Security 

(SEC) are the most significant factors that affect M-Customer Satisfaction. They also 

show that there is a strong relationship between M-customer Satisfaction and M-

loyalty. On the other hand, Application Design (AD), Reliability (REL), Empathy 

(EMP), and Prices and offers do not have any impact on M-Customer Satisfaction.   

5.2. Recommendations and Managerial Implications 

This paper has important implications for the Ooredoo or Vodafone managers 

or any telecommunication industry company that wants to increase M-customer 

satisfaction rates, and loyalty to their company’s products and services, while reducing 

overall costs by delivering those products and services to a higher proportion of 
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customers through the mobile application rather than physical branches. This paper 

suggests that, to achieve the above, managers should adopt a strategy that focuses on 

the M-service quality factors that most influence M-customer satisfaction. According 

to the data analysis of the proposed model in this paper, these are as follows. 

Firstly, customer satisfaction is affected by the ease of use dimension. This 

suggests that managers should look for a suitable strategy to make sure that using the 

application is as efficient and effective possible. Also, the application’s content should 

be consistent and standardised, allowing the customer to move easily and quickly 

between the application contents. Moreover, the process of completing orders and other 

transactions needs to be simple, with as few steps as possible to place the order.   

The second important factor that the managers should take care of is information 

content. The information about product specifications or service package should be 

clear and understandable for the customers. Clarity of information helps increase 

customer satisfaction when customers try to buy the product or apply for a service. The 

product or service information should also be correct so as to increase customer 

confidence in using the mobile application.  

Responsiveness is the third factor that affects customer satisfaction. Based on 

the findings of this study, the responsiveness to customer requests through the current 

applications is only moderate. Managers should therefore look for strategies that 

increase the responsiveness rate. The application should contain a live chat feature for 

contacting a customer service representative quickly. Also, customer problems should 

be resolved quickly while they are using the application. In the application context, the 

application should respond rapidly to customers during start-up and browsing.  

Security of data is the fourth factor that managers should pay attention to. 
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Personal and payment data should be secured and encrypted so that customers feel safe 

about keeping their personal information and card details saved inside the application. 

Also, using verification processes like One Time Password (OTP) during transactions 

will give customers confidence that no one can apply for a service or purchase the 

product without their permission.  

Finally, the new management strategies should also try to increase M-loyalty by 

increasing M-customer satisfaction. To achieve this, every effort should be made to 

ensure that customers will be satisfied when using the application. Also, the application 

should be tested before being published to customers. In addition, customer satisfaction 

will increase if transactions are completed without any error. If these elements of 

customer satisfaction can be met then loyalty will also increase.  

5.3. Limitations and Future Research 

As with any study, this research paper has some limitations. First, the sample 

size was very small compared to previous studies, and to the number of both companies’ 

customers. Most of the participants used the Ooredoo application, which potentially 

adds a source of bias and may affect the results. Second, data collection was limited to 

the customers who use Ooredoo Qatar or Vodafone Qatar applications only. So, the 

findings should not be generalised to other countries and companies. Third, this 

research does not consider factors other from M-service quality, such as demographic 

factors. Studying the effect of M-service quality by including demographic factors such 

as age, gender, income and education will be required in future research. 

Future studies should cover a larger sample size and distribute the questionnaire to users 

who usually use mobile application to apply for services or purchase products. The 

sample should be on a large scale and not limited to telecommunication companies in 

Qatar only. So, future research may repeat this study in other countries with more 
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companies in the telecommunications industry. It is also suggested that future studies 

compare the results between companies to evaluate the service quality for their 

applications. Moreover, the evaluation of the direct impact of M-service quality on M-

loyalty is suggested for future study. 
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