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Mobile government (m-government) is an advanced delivery channel for governments to provide citizens with real-time information and services through mobile devices. Although the countries of the Gulf Cooperation Council (GCC) are among those to have already successfully implemented m-government services, citizens are not yet fully satisfied with the services currently provided and the use of these mobile services (m-services) can still be significantly increased. Thus, improving the quality of m-government services is the key to meeting citizens’ needs and expectations and establishing new relationship channels between governments and their citizens. The aim of this research is, therefore, in the context of the GCC, to improve m-government service quality.
The dissertation used a quantitative approach, which is appropriate since it produces reliable data. An integration of the methods of quality function deployment (QFD) and the analytic hierarch process (AHP) has been used. QFD, including a matrix called house of quality (HOQ) is one of the best quality methods for translating the voice of the customer. AHP is a structured method used for complex issues where decision-making is required. Data were collected from MOI app users in the GCC using questionnaires to ascertain users’ requirements. The users’ requirements were then prioritized and the results revealed that the factor “safety during the whole service delivery time” had the highest priority (i.e. users are concerned about the security aspects of the app), while the factor “multiple language interfaces” had the lowest priority (i.e. users consider this unimportant as they are satisfied with the currently available languages). The technical requirements where identified and prioritized, and the findings revealed that the criterion “real-time” had the highest priority and the criterion “tangible services” had the lowest priority. 
This dissertation provides theoretical and practical contributions that further an understanding of how m-government service quality can be improved based on users’ requirements. From a theoretical perspective, this research is first attempt to define m-government service-quality dimensions in cooperation with m-government service users. From a practical perspective, m-government decision makers in the GCC can make use of the findings to formulate successful m-government strategies based on meeting citizens’ requirements according both to their priority and their dependency on other technical requirements. Future research could apply this method both in the government-to-government (G2G) and government-to-business (G2B) contexts to improve the m-government service quality.
Key words: Mobile government (m-government), Mobile services (m-services), Mobile devices, Quality Function Deployment (QFD), House of Quality (HOQ), Analytic Hierarchy Process (AHP), Gulf Cooperation Council (GCC)
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0. [bookmark: _Toc506837246][bookmark: _Toc508471003]Introduction 
Chapter 1 discusses the background to the dissertation area. Its various sections (full details in Figure 1) include: an introduction to mobile government (m-government); the background to the research; research problems; research questions; research objectives; and the methodology employed for the research. The chapter concludes with the scope of the proposed study and discusses the expected contribution to the body of knowledge.
Figure 1.1: Outline of chapter 1.

0. [bookmark: _Toc506837247][bookmark: _Toc508471004]The Concept of M-government
The concept of m-government can be understood by exploring some of the definitions used in the literature in various research contexts. Kushchu and Kuscu (2003) defined m-government as a strategy, and a means of implementation, that involves the use of all types of technology, services, and applications (apps), including wireless and mobile devices, to improve services, and their benefits, for all end-users (including citizens, businesses, and governmental organizations) related to electronic government (e-government), which provides services through web portals using wired Internet connection. Abu-Shanab and Haider (2015) defined m-government as a subset of, or complementary to, e-government, that uses mobile technologies, including various wireless services, apps, and devices. These systems provide information and services to citizens, businesses, and governmental organizations, creating better opportunities for the public to participate in, and communicate with, the government. Abaza and Saif (2015) and Abdelghaffar and Magdy (2012) defined m-government as the use of the smart devices (personal digital assistants (PDAs), cellular phones, smart phones and tablet personal computers (PCs)) to deliver public services to citizens, referencing m-government technologies. The United Arab Emirates Telecommunications Regulatory Authority (2013) defined m-government as the strategic use of all kinds of portable mobile technologies to deliver public services to the citizens.
Various governments in developed and developing countries are expanding, implementing, and improving their strategies for re-engineering public services to keep up to date with the rapid developments in information and communication technologies (ICTs) (Shareef et al., 2014). This type of service transformation is referred to as m-government, or smart government (UAE m-government, 2016). M-government services increase convenience and flexibility in accessing government services and providing information to citizens (Abu-Shanab and Haider, 2015). A review of the above definitions leads to the conclusion that the role of m-government is to improve access to government information, enable real-time interaction, increase accessibility, offer effective delivery of services, and provide transparency in delivering services to citizens, using advanced ICT.
Similar to e-government, m-government has been classified into four categories, in terms of modeling activity and delivery (Al-Busaidi, 2012) as shown in Figure 1.2:
1. Mobile government-to-business (mG2B), which refers to the interaction between government and private sectors.
1. Mobile government-to-citizen (mG2C), which refers to the interaction between government and citizens.
1. Mobile government-to-employee (mG2E), which refers to the interaction between government and its employees.
1. Mobile government-to-government (mG2G), which refers to the interaction between governmental agencies.
[image: Models of M-government]Figure 1.2: Models of m-government.

According to Sheng and Trimi (2008), m-government can be further classified into three categories:
1. Informational: refers to one-way transmission, through which the government sends notifications, alerts, or broadcasting information to users via short message service (SMS), or emails: these types of services are called push services.
1. Transactional: refers to two-way transmissions of information from government to users, and vice-versa, in which users are able to interact with m-government systems, such as online payments, and procurement: these types of services are called pull services.
1. Operational: refers to all internal governmental operations that enable government employees to access required information from remote locations using their mobile devices.
0. [bookmark: _Toc506837248][bookmark: _Toc508471005]Introduction to M-government
The rapid developments in ICT have enabled the development of various apps, such as mobile commerce (m-commerce), mobile learning (m-learning), mobile health (m-health), and m-government (Faisal and Talib, 2016). M-government has been described by Alssbaiheen and Love (2015) as the strategic use of ICT to transform governments through the provision of public services to the citizens. In the past decade, governments in many countries have observed the rapid development of wireless technologies and the penetration of mobile devices over the Internet (Abaza and Saif, 2015). This has encouraged governments to move naturally towards m-government as a means of improving the quality and delivery of their services (Abdelghaffar and Magdy, 2012). M-government is considered as an added value to e-government, through which citizens are able to access e-government services using mobile technologies and wireless networks (Shareef et al., 2014). Despite the early failure of some e-government initiatives, due to a lack of consideration for users’ requirements (Abaza and Saif, 2015), the major forces that influence the transformation from e-government to m-government are the penetration of mobile devices, the emergence of mobile Internet, and the emergence of mobile apps and services (Al-Busaidi, 2012). The penetration rate of mobile devices with access to the Internet is increasing rapidly, compared both to traditional wired computers with Internet penetration (Abu-Shanab and Haider, 2015). According to the statistics, mobile phone user penetration was 64.5 percent of the global population in 2017, compared to 56.5 percent in 2013, and this figure is expected to reach 67.1 percent in 2019 (Statista, 2017a).
According to Arcand et al. (2017), the increasing use of mobile devices for accessing information and services has increased the attractiveness of mobile services (m-services). This swift advance, led by the fast-paced technology industry, has changed how citizens want to deal with the government. Citizens are no longer happy with the traditional ways of delivering services: using high-quality mobile services from the private sector has led to citizens expecting the same service standards from the government agencies (Al-Hubaish et al., 2017). Thus, governments should respond to the users’ requirements and expectations and take advantage of individuals’ mobile connectivity to deliver government public services. Moreover, governments should take advantage of latest ICT developments to improve the quality and efficiency of the services provided to the citizens by updating the administrative processes to facilitate interaction with the citizens using mobile portals or apps (Sadat, 2014). By using m-government services, citizens can access real-time information and use services anytime and anywhere (Abdelghaffar and Magdy, 2012). It is believed that m-government can transform the key relationship between governments and citizens by encouraging citizen participation in the m-government development process (Alijerban and Saghafi, 2010). By doing so, governments can find better ways to efficiently deliver government services and shift perceptions of service delivery from being government-centered to being citizen-centered (Zaidi, 2017).
According to Al-Busaidi’s (2012) study, which tested and validated a model of intention to use m-government services, m-government initiatives include, among others, citizen participation, citizens’ access to governmental information, personal benefits, procurement (including payments, purchasing, and bidding), government-to-government information, and service integration. Providing citizens with access to government information is considered one of the most common m-government initiatives (Sadat, 2014). As a proof of the success of implementing citizen-centric government, most recent government initiatives can be accessed using mobile devices, e.g. mobile licensing, mobile voting, police investigations, terrorism alerts, severe weather forecasts, disaster management, land inspection, and traffic- and road-condition information (Abaza and Saif, 2015). Moreover, m-government initiatives have the ability not only to transform the relationship between governments and businesses, but also between governments and citizens (Al-Busaidi, 2012). M-government initiatives can enhance service delivery to both citizens and businesses in many ways, such as flexibility, versatility, effectiveness, and efficiency in accessing m-government services. However, Al-Hubaish et al. (2017) argued that challenges in m-government initiatives lie in the effective and efficient implementation and delivery of m-government services, on which hinges the success of achieving citizen satisfaction and continued loyalty. 
0. [bookmark: _Toc506837249][bookmark: _Toc508471006]M-government Services and Quality
Reliable and relevant m-government services evaluation can greatly assist government decision makers and software developers (Al-Busaidi, 2012). Almarashdeh and Alsmadi (2016) studied the heuristic evaluation of m-government portal services using the expert-review method to evaluate governmental m-services in Malaysia. The study focused on evaluating m-government services using criteria derived from a model created by Al Thunibat et al.(2011), which is based on performance, content and text, errors, forums, control and feedback, navigation, homepage features, and functionality. The study suggested some enhancements for designing m-government services, and recommended that, to ensure the success of m-government services, user satisfaction should be a key requirement. It is essential to a government to be able to offer effective and efficient public services by understanding citizens’ needs and meeting their expectations (Shareef et al., 2014). This can only be achieved by investigating m-government service quality, whereby the main objective of the m-government is not just technological progress, but rather to meet the practical expectations of delivering efficient and effective services that increase citizens’ satisfaction and engagement with the government (Al-Hubaish et al., 2017).
Quality has been considered as one of the most important issues in industry and government in recent years (Zaidi, 2017). The service quality of m-government apps has been recognized as an essential factor that determines either its success or failure (Sadat, 2014). Parasuraman et al. (2005) noted that service-quality issues are the main cause of users being unable to apply for services or complete transactions, e.g. when emails go unanswered, or when required information cannot be accessed. In many countries, some or all public services face increasing competitive pressure to achieve effectiveness and efficiency and provide high-quality services capable of competing with the dynamic and distinctive competencies in the private sector (Shareef et al., 2014). However, citizens are very reluctant to seek government services, and have a very negative impression of public administration, which has severely affected the popularity of politicians in democratic elections in recent decades (Bel and Fageda, 2008). Thus, service quality in the public sector is a matter of concern, and many governments are attempting to self-assess and measure the quality of services provided to citizens (Halaris et al., 2007). Shareef et al. (2014) found that designing the highest quality of service, with the participation of citizens, is the best way to define the ultimate role of m-government in providing competitive services that are in accordance with citizens’ demands and strengthen the relationship between citizens and governments.
0. [bookmark: _Toc506837250][bookmark: _Toc508471007] M-government in the Gulf Cooperation Council
M-government has been embraced in the Gulf Cooperation Council (GCC) countries to transform government services for citizens with impressive efficiency and effectiveness (Al-Khouri, 2012). The GCC consists of six Gulf States (the United Arab Emirates (UAE), the Kingdom of Saudi Arabia (KSA), the Sultanate of Oman (Oman), the State of Qatar (Qatar), the State of Kuwait (Kuwait), and the Kingdom of Bahrain (Bahrain)) (Al-Khouri, 2012). All countries are widely known due to their high per capita income levels, and they share common traits as emerging countries (Awan, 2003). As in other parts of the world, governments of the GCC countries also compete with each other to attract internal investment, to design and to develop high-quality products and services in the global marketplace, and to create an innovative environment that will attract the brightest minds in the world (Al-Khouri, 2012). Thus, the GCC states are moving towards adopting more services-oriented and citizens-centric models, transforming the way citizens in the GCC countries interact with their governments (Emirates Newswire, 2014). Consequently, the GCC countries have established themselves as among the global leaders in providing the best quality of m-services to their citizens, and the region is now moving towards the next phase of citizen engagement and smart governance (Emirates Newswire, 2014; Ministry of Communication and Information Technology, 2014). As shown in Table 1.1, the UAE occupies the eighth position in a list of countries that have successfully implemented e-government and m-government services (rated 89.13% in the United Nations’ (UN) e-smart services index in 2016).


Table 1.1: Top countries in e-services and m-services in 2016
	Country
	Rank
	Percentage of government services available via e-government and m-government

	UK
	1
	100

	Australia
	2
	97.826

	Singapore
	3
	97.101

	Canada
	4
	95.652

	France, Korea, New Zealand, Finland
	5
	94.203

	Netherlands, USA
	6
	92.754

	Austria, Spain
	7
	91.304

	Estonia, UAE
	8
	89.13

	Sweden, Japan
	9
	87.681

	Italy
	10
	86.957


Source: Innovationandtech (2016)
This index is used to evaluate e-government and m-government services around the world (Innovationandtech, 2016). Several mobile initiatives took center stage across the GCC countries, covering the entire spectrum of government services from police, transport, utilities, municipalities, and customs, to health services, education, bill payment history, and gathering citizens’ feedback (Emirates Newswire, 2014). All the GCC states have established m-government strategies, and there is competition to provide the best government services on mobiles 24/7, 365 days a year (Khaleej Times, 2015).
The UN’s 2016 e-smart services index also provided detailed information on the GCC states. For example, Table 1.2 shows the percentage of government services available online in the GCC states, with the UAE being ranked first. The next stage of implementing m-government services in the GCC countries was to provide the citizens with high-quality services by involving the citizens during the design and implementation stage, planned to begin in the UAE in June 2015 (Emirates Newswire, 2014).

Table 1.2: Ranking of GCC countries in e-services and m-services in 2016
	GCC country
	Percentage of government services available via e-government or m-government

	United Arab Emirates (UAE)
	89.13

	Kingdom of Bahrain
	82.609

	Kingdom of Saudi Arabia (KSA)
	67.391

	Qatar
	67.391

	Kuwait
	65.217

	Oman
	59.42


Source: Innovationandtech (2016)
The GCC states are proceeding to use more service-oriented and citizen-centric models to meet citizens’ requirements and expectations. This has changed the way citizens in the GCC countries interact with governments (Emirates Newswire, 2014). As previously stated, the GCC countries are among the global leaders in providing the best quality m-services to their citizens, and the region is now moving towards the next stage of citizen engagement and smart governance (Emirates Newswire, 2014; Ministry of Communication and Information Technology, 2014). However, despite the successful implementation of m-government services in GCC countries, citizens still seek services via traditional channels, such as visiting agencies of customer services (Khaleej Times, 2015). This refusal to adopt m-government services points towards a mismatch between the m-government services’ goals and citizens’ needs (Shareef et al., 2014). To increase the percentage of m-government service users, the leaders of m-government services should focus on improving the quality of the m-government services they supply, led by the needs and desires of their citizens (Al-Hubaish et al., 2017; Zheng and Pulli, 2007).
0. [bookmark: _Toc506837251][bookmark: _Toc508471008]Research Background
One of the most vital roles of m-government channels is providing citizens with convenient and instant access to the government services, using the cheapest available modern technology and up-to-date information (Kesavarapu and Choi, 2009). Since m-government is complementary to e-government, it emerges as a sensible strategic choice for governments to conduct their business in a way that boosts the value of e-government services initiatives. By addressing the limitations of e-government in providing services using wired technology and web portals (Jahanshahi et al., 2011), governments move towards using mobile technology to improve the level of interaction with its citizens, thus providing a better quality of services (Abdelghaffar and Magdy, 2012). Wu et al. (2009) expected that there would be more research in the area of m-government, due to the increasing number of facilities offered in this innovative area, with a clearer focus on the citizens’ perspective. Jahanshahi et al. (2011) reported the relative advantages of implementing m-government as improving: the quality of services; governmental performance; the effectiveness of public services; and the interaction between the government and its citizens. Wang et al. (2012) suggested that m-government’s main value drivers can be categorized into four groups: efficiency; service quality; interaction; and justice. M-government has created a new trend to reform, restructure, and re-engineer public services, aiming to enhance and upgrade current e-government services with more competitive and versatile apps (Shareef et al., 2014). Providing m-government services requires improving the quality of services through engagement with customers regarding the improvement process to ascertain the customers’ needs and enable the development of m-government services that will meet customer expectations and, ultimately, lead to gaining citizens’ trust (Shareef et al., 2014; Zheng and Pulli, 2007).
There is little information, however, on the quality of m-government services (Wu et al., 2009). Most is known about the quality of m-government services, precisely because of a lack of effective measures to evaluate the quality of m-government services (Zamzami and Mahmud, 2012). Few m-government studies have focused on the development and improvement of the quality of m-government services between a government and its citizens (Al-Hubaish et al., 2017). Improving the quality of m-government services is an important issue (Shareef et al., 2014). There are, however, some researchers who have developed conceptual frameworks with indicators to measure the service quality of m-government services. The overall approach taken towards building service-quality models is taken from literature, rather than through investigating the quality of the service-delivery workflow processes, with reference to users’ needs (Wang et al., 2005). Although there have been differences between studies regarding which constructs to use to measure m-service quality, there is consensus that m-service quality is a multidimensional structure (Motamarri et al., 2014). This is because an m-government service is a concept concerning the interactive relationship, and collaboration, between governments, businesses, citizens, government employees, and other governments (Zamzami and Mahmud, 2012). Given the amount of time and money spent today in developing m-government services, it is recommended that the quality of the m-government services provided be improved to increase usage and user satisfaction (Zamzami and Mahmud, 2012).
0. [bookmark: _Toc506837252][bookmark: _Toc508471009]Research Problem
Governments around the world have begun to move their services towards m-government as a next step to improving their interaction with citizens and enhancing the quality and delivery of services (Rashid, 2014). The main forces affecting this move are the penetration of mobile devices, the emergence of the mobile Internet, and the proliferation of mobile apps and services (Al-Busaidi, 2012). People’s expectations regarding mobile access, and the increased use of mobile devices, have required the provision of access to government services anytime and anywhere (Abaza and Saif, 2015). As such, there is pressure on governments to move towards m-government. However, little is known about measuring the quality of m-government services (Al-Hubaish et al., 2017). Thus, government decision makers are faced with a dilemma regarding determining the success of improvements made to the quality of m-government services (Zamzami and Mahmud, 2012). Consequently, this study attempts to bridge the gap in the literature regarding identifying a construct to measure improvements in the quality of m-government services.
In the last two decades, m-service quality has been explored and discussed extensively in the private sector in terms of measuring the quality of the offered services. Parasuraman et al. (2005) and other researchers have developed measurement models for service quality, but these models have been developed for improving the service quality of private organizations (Zaidi, 2017). It has been found that service quality, and its measurement, in the public sector has been researched to a lesser extent, and that the concept of the quality of services in the public sector is a recent phenomenon (Zaidi, 2017). Although governments’ investments in m-government services have grown, m-government services do not always meet citizens’ expectations, which makes citizens more likely to use traditional services, such as visiting government agencies and kiosks in person or looking for PCs with a wired Internet connection (Al-Busaidi, 2012). According to the findings of several studies, there are several reasons stopping citizens from accessing m-government services:
1. The high penetration of the mobile devices has led to an increased expectation that citizens should be able to personalize the use of their mobile technology, access information anytime and anywhere, and find new channels for interaction between the government and citizens (Al-Hubaish et al., 2017).
1. The frequent reports of issues by citizens regarding usability problems; for example, being unable to find the required services and information, complexity in using m-services, issues with understanding the language, payment issues, etc. (Alssbaiheen and Love, 2015).
1. The limited amount of improvements to m-government services is considered as the main remaining weakness. Moreover, the complex issue of measurement of service quality, and satisfaction with multiservice organizations, remains unsolved (Alssbaiheen and Love, 2015).
1. The difficulty for m-governments to identify appropriate service improvements without collaboration with the users (Shareef et al., 2014).
In an effort to address some of these issues, Al-Hubaish et al. (2017) explored m-government from a service-quality perspective to identify a holistic framework of m-government service-quality dimensions. The study presented six service-quality dimensions extracted from literature to assess improvements in m-government service quality (interaction quality, environment quality, network quality, information quality, outcome quality, and system quality) and 20 m-government service-quality sub-dimensions. The findings of the study extended the understanding of m-government service-quality dimensions and recommendations were made to reevaluate m-government services to improve citizens’ satisfaction. M-government decision makers need first to understand citizens’ perceptions of m-service quality before making their decisions (Stiakakis and Petridis, 2014).
0. [bookmark: _Toc506837253][bookmark: _Toc508471010]Statement of the Problem
M-government has become an attractive research area in the ICT field, given the increased availability of mobile and wireless technologies; however, there are several m-government research areas yet to be explored (Alssbaiheen and Love, 2015). Studies related to m-government have focused on, for example: m-government strategies (Alsenaidy and Ahmad, 2012; Faisal and Talib, 2016; Jeong and Kim, 2003; Sheng and Trimi, 2008); m-government challenges (Alssbaiheen and Love, 2015; Sheng and Trimi, 2008); m-government adoption (Abaza and Saif, 2015; Abdelghaffar and Magdy, 2012; Abu-Shanab and Haider, 2015; Ali et al., 2014; Alotaibi and Roussinov, 2015; Chen et al., 2007; Hung et al., 2013; Liu et al., 2014; Rana et al., 2013); and m-government service quality (Al-Hubaish et al., 2017). Some governments have achieved a level of citizen satisfaction in delivering m-government services, while others have still not met the required satisfaction level. Hence, there is a pressing need to explore m-government service-quality factors. This research addresses the following areas that m-government decision makers should consider if they wish to improve user satisfaction and provide new channels to facilitate interaction between citizens and governments, which will, in turn, increase m-government services usage:
1. According to the statistics on mobile-phone-user penetration, 64.5 percent of the global populations were mobile users in 2017 (Statista, 2017a). As previously discussed, given the high quality of m-services provided by private companies, citizens expect a similar high level of quality for their m-government services.
1. The rapid growth of ICT has changed the way the citizens wish to deal with governments, and governments should deliver services to meet their expectations (Al-Hubaish et al., 2017).
1. A review of the literature indicates that there is a lack of measurement criteria to guide the improvement of m-government services and that there is a need to investigate this further by engaging with citizens during the improvement cycles (Almarashdeh and Alsmadi, 2016). The most recently available m-government service-quality dimensions have been derived from the literature, rather than from studies with citizens. There is a need to design and improve the m-services quality with the cooperation of citizens if citizens’ expectations are to be met (Stiakakis and Petridis, 2014).
1. Although governments have invested a large amount of money, time, and manpower, to implement various m-government services, few citizens have positive attitudes (Vogel, 2014). Engaging with citizens is necessary to successfully implement m-government services to meet their needs with the minimum of resources (Almarashdeh and Alsmadi, 2016).
1. M-government services can be viewed as a new channel between governments and citizens that can strengthen the relationship between them (Abaza and Saif, 2015). However, citizens are still not entirely satisfied, and continue to use traditional methods rather than m-government services (Vogel, 2014). Thus, further investigation is required to improve m-government service quality, which will strengthen the relationship between citizens and governments through new mobile channels (Al-Hubaish et al., 2017).
0. [bookmark: _Toc506837254][bookmark: _Toc508471011]Research Questions
As discussed, having reviewed the literature on m-government trends, challenges, and service quality, a research gap has been identified regarding m-government service-quality dimensions examined from the citizens’ perspective. Therefore, this research addresses the following questions:
1. What citizens’ requirements and expectations must be met to satisfy citizens and increase the usage of m-government services? In other words, which m-government service-quality dimensions contribute to understanding, and meeting, citizens’ requirements and expectations?
1. How can these requirements benefit governments and software developers in improving the service quality of m-government services (apps)?
0. [bookmark: _Toc506837255][bookmark: _Toc508471012]Research Aims and Objectives
The research questions described in the previous section provide a basic outline of the aims and objectives of this research. More specifically, this research aims to identify m-government service-quality constructs to improve the quality of m-government services and to identify m-government service-quality criteria, in an effective and adaptable way, from the citizens’ perspective. In developing countries, citizens suffer from limited deployment of m-government initiatives despite the high demand to provide these services though mobile technology that would allow access anywhere and anytime. The adoption of such criteria would positively contribute to enhancing governments’ understanding of the factors affecting the use of m-government services by its citizens and help governments better understand how to improve m-government services and engender citizen confidence. To achieve this aim, the following objectives are set:
1. Identify m-government service-quality dimensions by cooperating with the users of m-government services.
1. Translate m-government service-quality criteria, formulated by the government or software developers, to meet citizens’ needs.
1. Prioritize m-government services criteria according to the citizens’ needs.
1. Formulate a strategic plan for governments to improve the quality of m-government services, ensuring they are citizen-centered.
0. [bookmark: _Toc506837256][bookmark: _Toc508471013]Overview of the Research Methodology
The research methodology is key to ensuring that the phenomenon under examination is studied systematically and to ensuring the significance of the research (Hair et al., 2010). The research objectives detailed in the previous section have guided the researcher to adopt a step-by-step approach, through the application of an appropriate research methodology. The present study is classified as taking a quantitative approach. Thus, to answer the research questions, an integration of quality function deployment (QFD) matrices and the analytic hierarchy process (AHP) approach has been used. QFD consists of a process called the house of quality (HOQ), which builds a matrix (Hauser and Clausing, 1988) describing the relationship between customer requirements (“whats”) with related technical requirements (“hows”). “Whats” are customer requirements and “hows” are the technical requirements needed for the “whats” to be implemented. Briefly, the HOQ shows how technical requirements can satisfy customer requirements; the combination of these requirements represents a customer-driven and market-oriented process for decision-making (Uppalanchi, 2010). It is necessary to investigate and understand customer requirements before developing or improving products or services to ensure customer satisfaction and reduce the cost for businesses (Han, 2016). The HOQ makes it possible to process information and collect data from the customer to guide decision-making regarding engineering requirements (Uppalanchi, 2010). The HOQ is the most utilized planning tool in the QFD approach (Zheng and Pulli, 2007). Generally, it has been used to identify and prioritize a required quality of service based on the customer requirements, the vision of the organization, and competitive performance (Han, 2016).
AHP is a structured method introduced by Saaty in the 1970s that involves breaking down unstructured, and complex, matter into a set of components organized in a multilevel hierarchal form (Saaty, 1983). AHP can be applied in a wide variety of areas that require a structured decision process to choose between alternatives (Ahmad and Hussain, 2017). One such area is m-government services, which requires software developers to structure and prioritize user needs (Saadi et al., 2017). The AHP method is used for complex issues where many factors are represented and interconnected, and require a decision (Hussain et al., 2017). These factors are structured into hierarchical levels using an intensity scale of importance, called the nine-point scale for pairwise comparison, which was first published by Saaty (1988). Following this, the geometric mean of pairwise comparison is applied to the factors, which determines the relative priority for each factor and helps in selecting the decision for the best alternative (Bhattacharya et al., 2005).
Prioritizing user requirements for m-government services is an essential procedure in implementing high-quality services (Abaza and Saif, 2015). The QFD method has, as its premise, the concept of the absolute importance of identifying priorities for customer requirements. Usually, however, the psychology of customers leads them to rate everything as more or less equally important (Bhattacharya et al., 2005). Thus, a differentiation of customer requirements is strongly recommended to weigh the data that tend to be grouped near the highest possible scores (Hussain et al., 2011). Otherwise, these data will not help the QFD developer, or technical developer, to prioritize technical responses according to customers’ needs. The integration of AHP with QFD, however, allows the prioritization of requirements by determining the relative degree of importance for each requirement (Bhattacharya et al., 2005).
As a result, the service designer is able to develop and improve service quality to achieve customer satisfaction by considering all the customer requirements as inputs (Zheng and Pulli, 2007). Building the HOQ, prior to the integration of AHP, requires the following steps (Hussain et al., 2011):
1. Identify customer requirements: the most important step, which can be achieved through surveys and questionnaires. Thus, the present study used an open-ended questionnaire to identify citizens’ requirements.
1. Identify technical requirements: to determine the features needed to meet the customer requirements.
1. Relate customer requirements to technical requirements: finding the linkage between the customer requirements and technical requirements. It can be presented using the following symbols: ● (strongly associated); ○ (somewhat associated); and ∆ (weakly associated).
1. Identify the relationships between technical requirements in the roof of the HOQ: shows the interrelationship between the technical characteristics.
1. Perform a competitive assessment of customer requirements: compare customer requirements and technical requirement by using a five-point Likert scale, where five is the highest score.
1. Prioritize customer requirements: categorize customer requirements according to their priority (from high to low priority) using AHP.
1. Prioritize technical requirements: work out the specifications for the services that need to be designed.
1. Determine which technical requirements to deploy: decide which technical requirements to implement, design, or improve, by ranking from the highest technical priority to the lowest.
The validation and verification of each step was carried out ion this research using a case study of one GCC mobile application. The high mobile penetration and the increased awareness of citizens regarding using their mobile phones to use services has increases citizens’ demand to use government services through mobile apps (Gulf News, 2014). Thus, citizens expect more from their governments in terms of the high quality and availability of public services. The pressure on the governments to provide m-government services to meet citizens’ demands or needs has been increased. This pressure has created competition between GCC governments to implement such services. As previously highlighted (see Table 1.2), the UAE has been ranked first among GCC countries in the amount of services provided through mobile applications, followed by Bahrain, the KSA, Kuwait, Qatar, and Oman. This dissertation has, therefore, selected an app from the UAE for its case study on improving the quality of m-government services according to citizen requirements; this case study, can, however, be used to enhance m-government services in all GCC countries.
The UAE government was an early adopter of m-government services, with its initiative, announced in 2013, to activate all e-government services via mobile applications, establish new m-government services, and invite all the UAE’s government entities to devise unified mobile strategies for transformation into m-government services (Gulf News, 2014). As a result, the UAE is now a pioneering country in the field of e-transformation in the Middle East region, recently ranked seventh globally regarding the provision of e-government services (Ministry of Interior, 2016). The UAE also leads the list of countries in the Middle East providing m-government services (Telecommunication Regulatory Authority, 2016). Thus, the launch of the m-government services known as smart government, and the initiative in 2013 is turning points in government work. The transition to the most comprehensive m-government concepts, the development of services from anywhere, and the end of serving citizens efficiently and effectively through smart tools are in line with the ambitious goals of the vision of the UAE 2021 (Telecommunication Regulatory Authority, 2016).
0. [bookmark: _Toc506837257][bookmark: _Toc508471014]Scope of the Research
It is difficult to examine every aspect of m-government services within the scope of a single research. It is therefore necessary to limit the area in which the study can focus. Therefore, identifying the criteria that are responsible for the service quality of m-government services, from a citizens’ perspective, is the focus of the present study. Thus, the main goal of this research consists of identifying the requirements for improving the service quality of m-government services and providing feedback to m-government service leaders and software developers in such way that they improve the quality of m-government services over time and deliver value to citizens. This research will also focus on m-government services in the GCC, and the aim is to identify the service quality criteria of GCC m-government services. This research is limited to exploring only government-to-citizens (G2C) m-services. Data collection was performed using focus groups and questionnaires with open-ended questions.
0. [bookmark: _Toc472512073][bookmark: _Toc506837258][bookmark: _Toc508471015] Significance of the Study
Uniqueness
The availability of the Internet, and the ubiquity of smart mobile devices (such as smartphones), in the GCC countries, is leading the GCC’s governments to begin offering most of their services on these smart devices’ platforms. Thus, the GCC governments have been given an opportunity to lead transformative innovation in a new area, i.e. m-government. The GCC governments launched m-government services in 2013, and this innovative technology played a vital role in increasing and strengthening the relationship between the governments and their citizens. Moreover, m-government in the GCC functions as link between governments and citizens, and should therefore be designed and improved in cooperation with the citizens. Thus, the present study represents a new approach from both an academic and a practical perspective.
From an academic perspective, this study seeks to investigate the criteria of m-government service quality from citizens’ perspective to improve m-government services. Most researchers have investigated the factors influencing the adoption of m-government services by using different theories, such as:
1. Theory of Reasoned Action (TRA) (Guo et al., 2007);
1. Diffusion of Innovation (DOI) (Abaza and Saif, 2015);
1. Theory of Planned Behavior (TPB) (Riffai et al., 2012);
1. Technology Acceptance Model (TAM) (Abaza and Saif, 2015; Abdelghaffar and Magdy, 2012; Abu-Shanab and Haider, 2015; Alotaibi and Roussinov, 2015; Chen et al., 2007; Rana et al., 2013; Liu et al., 2014);
1. Technology Acceptance Model 2 (TAM 2) (Wu et al., 2008; Venkatesh and Davis, 2000); and
1. Unified Theory of Acceptance and Use of Technology (UTAUT) (Abaza and Saif, 2015; Dwivedi et al., 2016; Rana et al., 2013).
All these researchers focused on customer perceptions, thus highlighting the importance of the linkage between governments and citizens when adopting or designing m-government services using these theories. Other studies have, however, explored the dimensions of m-service quality using the SERVQUAL model of service quality, which is a theory commonly used to assess service quality (Bouwman et al., 2012; Gummerus and Pihlström, 2011; Motamarri et al., 2014; Zhao et al., 2012; Zhao and Guo, 2013). This study seeks to increases knowledge of the m-service quality factors that affect users’ satisfaction and meet their expectations in order to strength the relationship between the government and citizens, and to provide new channels of interactions between them. Therefore, the present study differs from the previous studies by gathering (through questionnaires and focus groups) the criteria of m-government service quality, from the citizens’ perspective, rather than collecting it from previous literature. Such insight will allow governmental decision makers to strategize and improve m-government services, achieving greater user satisfaction and, in turn, a greater success in implementing m-government initiatives.
The results of this study will be useful for all the GCC governments that provide their services through mobile applications. Recognizing that mobile and wireless communication technology is expected to play a vital role in all aspects of people’s lives, especially in the GCC countries, given the high penetration of both mobile and wireless communication, it has become more important both to identify the various m-government service-quality components and prioritize in terms of increasing citizens’ satisfaction and to highlight some of the benefits for the GCC countries adopting m-government services (see, for example, Alkaleej, 2014), such as:
1. Compatibility and saving money. It would be more compatible to pay bills or submit applications through mobile technology, instead of going to the offices responsible for payments, and waiting until a competent employee can complete the transaction. This is crucial, especially in crowded and populated areas, or for those distant from service centers. Another positive feature is the saving of money, time, and effort, for all parties involved; for example, government expenditure is reduced by reducing the number buildings needed to accommodate customer-facing employees, which may save the state millions of dollars.
2. Transparency and reduced bureaucracy. If official policies and legislation were available on the Internet, it would be easier for analysts, and the general public, to evaluate and discuss government decisions, and this, in turn, would increase the level of government transparency, and enable citizens to access information freely. It would also effectively help to prevent corruption: once the citizen has access to services anytime, without any staff intervention, there is no room to pay bribes or commissions to staff or government officials.
3. Increase citizen participation. By connecting the citizens living in remote areas, m-government contributes to increased citizen participation, as they can send and receive information more easily. Further, there has been an increase in the number of young people in governmental positions, and it has been proposed that generations of citizens who have grown up with daily access to the Internet, and digital technologies, will be more prone to participate if the means of communication is similar to those they use in their personal and professional lives. Thus, the implementation of m-government services increases interaction between citizens by providing an opportunity for the exchange of information, and the interaction of people with common interests, ideas, and concerns, regardless of the geographical distance.
The development of m-government services will substantially expand the current concept of “anywhere and anytime” to “improvement of customers’ quality of life” by providing an environment for the instant provision of, and accessibility to, meaningful, multi-sensory information and content (Al Thunibat et al., 2011). Any starting point for designing or improving future services should take into accounts the customers’ requirements and interests to ensure the success of provided services and satisfaction of the customers (Uppalanchi, 2010). M-government in the GCC needs to identify the customer requirements to avoid the failures of previous m-government initiatives and gain the citizens’ trust (Shareef et al., 2014). Few studies on this topic have highlighted the m-government service-quality factors from a citizen’s perspective and even fewer of them have prioritized these factors to draw up strategic plans. Thus, an in-depth understanding of citizens’ needs for m-government services is necessary so that m-government decision makers can allocate resources efficiently to improve overall services. The present study’s significance consists of identifying the citizens’ requirements and, based on this, improving m-government services to achieve greater citizen participation, strengthen the relationship between governments and citizens, increase citizens’ satisfaction, and avoid the failures of previous m-government initiatives.
0. [bookmark: _Toc506837259][bookmark: _Toc508471016]Research Limitations
Every research faces some limitations. Therefore, it is important to present the limitations of the present research view the findings in right perspective. Some of the limitations are mentioned below:
· This study investigates only m-government services where the interaction mode is government to citizen (G2C). Government-to-government (G2G), government-to-business (G2B), and government-to-employee (G2E) interactions are beyond the scope of this research.
· Data collection was performed for only one app, in area of security, across the selected GCC states; however, other apps in different government sectors are available.
· This is a single-point study; m-government is, however, a dynamic technology that changes over time.
0. [bookmark: _Toc506837260][bookmark: _Toc508471017]Contribution to the Body of Knowledge
The novel approach of this research will lead to identifying criteria for the improvement of m-government services, which will also make contributions to the service-quality sector. This study will contribute to the body of knowledge concerning m-government, as m-government is still an immature field (Wu et al., 2009), lacks a formal theory for development and testing (Zamzami and Mahmud, 2012), and still has many areas left to explore (Alssbaiheen and Love, 2015). Further studies in this direction, involving cooperation with users, will provide new ways of improving service quality. This study will assist in identifying m-government service-quality factors from a user’s perspective, since few studies have explored m-government service quality from this perspective.
a) [bookmark: _Toc506837261][bookmark: _Toc508471018]Contribution to Theory
From a theoretical perspective, this study shows the effectiveness of identifying users’ needs by exploring the users’ specific criteria for improvement in the area of m-government. There are few studies that have explored the m-government service-quality perspective, and most of them have explored m-government service quality by using the quality dimensions derived from the information systems (IS) field. This study takes advantage of pure applied research to identify citizens’ needs regarding the improvement of m-government services through the integration of QFD and AHP methods to identify and prioritize m-government service-quality criteria. By utilizing the AHP method, integrated with QFD, to ascertain and prioritize users’ requirements for m-government service apps, this research avoids the limitations of using only the QFD method, which may be affected by user psychology, leading to rating all requirements being equally important. Specifically, the QFD method helps to identify customer criteria (requirements) and link them to the technical criteria (requirements) needed to meet these customer requirements, and AHP is used to aid decision makers when making decisions using unstructured information in large volumes. As a result, the mixed-method approach used offers a new contribution to the theoretical field by providing a suitable method for a decision-making process to improve customer satisfaction. The study also used a focus group to identify customer requirements through open-ended questions to ensure the users’ freedom to specify their exact needs, and an affinity diagram was used to eliminate repeated requirements, and to classify customer requirements into categories.
b) [bookmark: _Toc506837262][bookmark: _Toc508471019]Contribution to Practice
From a practical perspective, the results can be used by any organization that wants to improve, or effectively select, products or services capable meeting customer requirements. The results presented here might help software developers in improving app services based on customers’ needs. The results might even provide insights regarding the effective evaluation of software developers’ strategic plans for the provision of m-government services apps, by enabling the selection of the most important requirements that should be implemented.
This study provides knowledge to assist decision makers in aligning their decisions about improving the m-government services quality to meet the organizational goals by implementing an approach to decision-making that is: structured; justifiable; and repeatable. Altogether, this approach will considerably reduce the effort required to improve the quality of m-government services, in terms of: reducing investment costs for research and developments of m-government initiatives; saving time; structuring the information; and reducing conflict by using QFD tools. The overall weight of both customer and technical requirements can allow decision makers to design a future strategic roadmap for m-government services to improve the quality of the services provided, according to the priority of each requirement.
0. [bookmark: _Toc506837263][bookmark: _Toc508471020]Research Program
The aim of the study is to improve m-government services. Therefore, the research program was divided into four steps. Figure 1.3 presents the phases of the research program, which include the following phases: (1) background to the research, context and domain knowledge of m-government, cope of the research, aims and questions of the research; (2) literature review; (3) research methodology; (4) research results; (5) research discussion; and (6) conclusions and recommendations.

Figure 1.3: Research stages and methodological approach.Phase 3
Research background
Context knowledge and domain knowledge
Scope of the study
· Formulate a strategic plan for governments to improve the quality of m-government services, ensuring hey are from citizen-centered.
· What citizen needs (requirements) must be met to satisfy citizens and increase the usage of m-government services? In another word, which m-government service-quality dimensions contribute to understanding, and meeting, citizens’ needs and expectations?
· Prioritize m-government services criteria according to the citizens’ needs.
· Translate m-government service-quality criteria, by the government or software developer, to meet the collected citizens’ needs.
· Identify m-government service-quality dimensions, by cooperating with the users of m-government services.
· How can these requirements benefit governments and software developers in improving the service quality of m-government services (apps)?
· Literature Review
· From e-government to m-government,  overview of e-government, introduction to m-government, the drivers of m-government, m-government worldwide, previous studies of m-government adoption and m-government services , and m-government in the GCC
· Research methodology
· Data collection and analysis 
· Conclusion 
· Quantitative research approach 
· Integration of QFD and AHP through HOQ
· Selection of focus group
· Selection of experimental technical group
· Development of questionnaires
· Data collection using MOI mobile applications across GCC 
· The deployments through the steps of HOQ
· The future strategic plan 
· Discussion  of  research results 
· Conclusion,  contribution, limitation and future work
Phase 1
Research aims
Research Questions 
Phase 2
Phase 4
Phase 5
Phase 6


0. [bookmark: _Toc506837264][bookmark: _Toc472512082][bookmark: _Toc508471021]Research Structure
This dissertation is divided into the following six chapters, as shown in Figure 1.4: 
1. Chapter One: This chapter introduces the concept of m-government the relationship between m-government and quality, and an overview of m-government in the GCC countries. It also provides the research background, a statement of the research problem, the research questions and clarification of the research objectives, the research methodology, the scope of the research, the contribution to the body of knowledge, and the structure of this dissertation.
1. Chapter Two: This chapter reviews the relevant literature to understand m-government in a conceptual context and identify the gap that this study fills. It includes an overview of m-government as well as an overview of the quality of services.
1. Chapter Three: This chapter introduces the research methodology, case study of the research and combines QFD methodology, using HOQ tools for measurement, with the AHP approach. 
1. Chapter Four: This chapter introduces the complete steps of HOQ.
1. Chapter Five: This chapter discusses in more detail the findings and the results from Chapter 4.
1. Chapter Six: This chapter draws conclusions, discusses the limitations of the research, highlights practical implications, and provides suggestions for future research.
 
Figure 1.4: Research structure.
0. [bookmark: _Toc506837265][bookmark: _Toc508471022]Conclusions
This chapter has addressed the research problem that has led to the research questions. Based on this, the aims and objectives of the research have been defined. A brief introduction to the research methodology used to achieve these objectives has been presented. The contribution of the thesis to its relevant research area has been discussed, followed by an illustration of the organization of the dissertation’s chapters.
The next chapter provides a more in-depth review of the concept of m-government, m-government drivers, and how m-government is used, both worldwide and in the GCC countries. It also explores previous studies on m-government services from the perspectives of both adoption and service quality.
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0. [bookmark: _Toc506837267][bookmark: _Toc505718845][bookmark: _Toc470254886][bookmark: _Toc508471024]Introduction
Chapter 1 has discussed the rationale behind this study, i.e. improving the quality of mobile government (m-government) in Gulf Corporation Council (GCC) countries. It has covered the concept of m-government, a brief introduction of m-government, m-government and service quality, and m-government in the GCC. It has discussed the research background, moving to the research problem and the statement of the problem. Chapter 1 also included the significance of improving m-government services in the context of the GCC, the research objective and questions, contributions to the body of knowledge, and the scope and outline of the research. Chapter 2 provides relevant literature review of m-government services. The chapter consists of six sections. The first section (2.1) begins with an overview of the relationship between electronic government (e-government) and m-government. It first explains what e-government is, then explores what leads a government to begin m-government initiatives. Following this, there is a brief discussion of m-government and its drivers. The second section (2.2) discusses m-government in a global context, in both developed and developing countries before moving on to m-government in the GCC context, presenting an overview of m-government in each country of GCC (the United Arab Emirates (UAE), the Kingdom of Saudi Arabia (KSA), the Kingdom of Bahrain (Bahrain), the State of Kuwait (Kuwait), the State of Qatar (Qatar) and the Sultanate of Oman (Oman)) and their current m-government practices and services. The third section (2.3) presents an overview of the different adoption theories used to investigate the adoption of m-government services, and section 2.4 presents different service-quality instruments. Section 2.5 investigates previous research on the adoption to use m-government services and previous research on m-government services quality along with m-government service-quality dimensions. Conclusions are drawn in the final section (2.6). Figure 2.1 shows the outline of Chapter 2. 
Figure 2.1: Outline of Chapter 2.

0. [bookmark: _Toc506837268][bookmark: _Toc505718846][bookmark: _Toc470254887][bookmark: _Toc508471025]From E-government to M-government
Many governments worldwide use information and communications technology (ICT) solutions to implement, provide, and improve the quality of their services for governments, semi-governmental organizations, private organizations, and citizens (Alomari et al., 2014; Amos, 2011; El-Kiki et al., 2005; Kumar and Sinha, 2007). One such solution is m-government. The purpose of initiating m-government services relates to the gaps found in the service provision provided by e-government, i.e. using wired-Internet and personal-computer technologies, without considering the evolution of wireless technology (Abaza and Saif, 2015; Abu-Shanab and Haider, 2015; Alomari et al., 2014; Gang, 2005; Kushchu and Kuscu, 2003, Shareef  et al., 2012; Sharma and Halvadia, 2015). Mengistu  et al. (2009) concluded that m-government should be implemented as an integral part of e-government, to reform e-government initiatives. Abdelghaffar and Magdy (2012) and Sadat (2014) argued that m-government is a subset of e-government and, thus, it is essential to understand e-government as the initiative behind m-government before moving forward with the implementation of m-government (Sadat, 2014; Sareen and Chanana, 2013). To allow m-government initiatives to be understood better, a short explanation of e-government will be provided in the following sub-sections.
1. [bookmark: _Toc470254888][bookmark: _Toc506837269][bookmark: _Toc505718847][bookmark: _Toc508471026]E-government: The First Provision of Government Services Through the Internet
E-government is a seamless delivery of services to citizens or governments to make efforts to provide citizens with the information and services they need using a range of technological solutions (Zaidi, 2017). E-government is an innovative technology offered to citizens that allows a government to provide access to, and improve, services through web portals (Alomari et al., 2014). Moreover, it includes the ways in which a government uses the Internet to provide and enhance information services offered to other governmental organizations, the private sector, citizens, and government offices (Amos, 2011). The advantages of e-government can be summarized as increasing service efficiency, improvements in service quality, and an emphasis on reforms that build trust with the government and promote accountability, increased transparency, citizen involvement, the expediting of government processes, and the achievement of good governance (Kumar and Sinha, 2007; Sadat, 2014).
E-government creates opportunities, in both developed and developing countries, to achieve citizen satisfaction and improve governance and democratization through increased citizen participation (Kushchu and Kuscu, 2003). The most powerful tool for improving the quality and efficiency of the services provided to citizens is ICT; therefore, governments found it necessary update their administrative processes, by using the Web, to facilitate interaction with their citizens (Zaidi, 2017). This is a process achieved through the development of e-government service-application sites (Sadat, 2014). Thus, citizens get better access to e-government services, in a convenient way that is faster than traditional services, such as visiting governmental agencies (Sharma and Halvadia, 2015). It is believed that e-government can transform the basic relationship between the citizens and the government by encouraging the participation of citizens in the political process (Zaidi, 2017).
Several researchers have explored e-government in several areas. From an e-government services-adoption perspective, Zhao and Khan (2013) identified the important factors the influence citizens’ behavioral intention to use e-government services. The study adapted a research model that had been empirically tested in the US for use in the United Arab Emirates (UAE). The model consists of factors derive from the technology acceptance model (TAM), which are perceived ease of use and perceived usefulness along with trust and computer self-efficiency. The study found that the factors perceived usefulness, trust, and computer self-efficiency are significant factors affecting the adoption to use e-government services. The results from the UAE differed from those from the US since both countries have different culture. The study suggested that further study is needed to develop e-government service-adoption models that validate the cultural perspective. Al-Adawi et al. (2005), developed a conceptual model of citizens’ adoption of e-government services. The study extracted the factors from TAM along with external variables from the literature, such as trust and risk. The study provides a coherent framework for further empirical researches in e-government services adoption.
From an e-government service-quality perspective, Zaidi (2017) developed an e-government-services effectiveness-evaluation framework (E-GEEF) that assesses e-government effectiveness from the citizens’ perspective. The study adapted DeLone and McLean’s (2003) information system (IS) success model as a basis for the study and extended the model from a literature review. The model includes the following factors: system quality; information quality; service quality; citizens’ use; citizens’ satisfaction; citizens’ trust; perceived effectiveness; and perceived e-government service quality. A total of 16 hypotheses where formulated to validate the model using electronica tax (e-tax) services in India. The study confirmed most of the hypothesized relationships within the validated framework. The study suggested that future studies could extended the E-GEEF model with extra variables that can be extracted from citizens’ trust factors and other service-quality factors. Sharma and Halvadia (2015) developed a research model that explores the relationship between e-government service-quality dimensions (efficiency, reliability, responsiveness, and security), demographic variables (gender, name, and education), and the willingness of the citizens to use e-government services. The study showed that the service-quality dimensions are the key factors that influence the citizens’ willingness to use e-government services, while two demographic variables (age and educational level) showed significant relationship with willingness to use e-government services. The study recommended that future studies could use extra variables from the diffusion of innovation (DOI) theory and TAM. Kumar Sharma et al. (2013) investigated e-government from the citizens’ perspective to understand the key factors that affect the electronic service (e-service) quality in Oman. The study extracted the factors of service quality of web-based services from a literature review and a focus group. The findings show that the factors reliability, responsiveness, efficiency, and security are important in determining the service quality of e-government services. The study recommended that the government should involve citizens in developing e-government services to increase the utilization of e-government.
The success of e-government depends not only on the service provider, but also on citizen participation (Sharma and Halvadia, 2015). Sharma and Halvadia (2015) argued that the goal of e-government is to improve the relationship between a government and its citizens by providing superior services that address government objectives and achieve a high degree of participation, engagement, and awareness. Without these benefits, e-government will fail to meet expectations. Thus, providing access to all citizens is a challenge for e-government, since it provides its online services through portals, wired networks, and computers (Kushchu and Kuscu, 2003). However, mobile phones, which are being adopted more quickly than landline connections, provide wider access for citizens (Sadat, 2014). Although e-government concentrates on the provision of services through landline connections to Internet portals, it fails to deal with mobile Internet access in its interactions with citizens (Song and Cornford, 2006), since citizens are increasingly using mobile applications. Consequently, e-government fails to bridge the gap and successfully engender citizen trust; nor does it keep abreast of technological developments (Abaza and Saif, 2015). As a result, governments turn to m-government, which can rebuild trust with citizens through more rapid interactions and more efficient and effective service delivery (Gang, 2005; Sareen and Chanana, 2013; Song and Cornford, 2006). The challenge of providing services that are “always on,” anytime and anywhere, is a challenge faced by e-government that can be addressed by its transformation into m-government (Song and Cornford, 2006).
[bookmark: _Toc470254889][bookmark: _Toc505718848][bookmark: _Toc506837270][bookmark: _Toc508471027]b) M-government: Transferring E-government Services to Mobile Platforms
M-government is a technological innovation that extends the reach of e-government by improving the interactions between a government and its citizens and providing services that improve government processes by using smart devices, such as personal digital assistants (PDAs) and smartphones (Al-Hubaish et al., 2017; Kushchu and Kuscu, 2003; Shareef et al., 2014; Gang, 2005). Oghuma et al. (2012) studied the adoption of m-government services initiatives by exploring the factors affecting its implementation using DOI theory and ground theory. The study found that factors such as public awareness, trust, infrastructural constraints, access costs, and the lack of an enabling legal framework are all challenges to adopting m-government in developing countries. The study clarified that “m-government has emerged as an appropriate form of governments’ initiatives using mobile devices within the purview of government administration to deliver public services to citizens and organizations in a transparent, accountable, efficient and effective manner on mobile devices” (Oghuma et al., 2012, p.1). The increasing number of mobile-devices user has enabled governments to transfer services to mobile platforms (Al-Hubaish et al., 2017). 
The adoption of m-government services has been driven by major technological changes, such as the widespread availability of mobile services and improvements to infrastructure (Abdelghaffar and Magdy, 2012; Abu-Shanab and Haider, 2015; Kushchu and Kuscu, 2003; El-Kiki et al., 2005). M-government delivers government services to citizens using mobile devices by providing multichannel service delivery through wireless networks that support mobility, quality, and flexibility, and facilitate access to government services anytime and anywhere (Gang, 2005). M-government provides important information when needed (such as traffic and road condition information, terrorist alerts, disaster management, weather forecasting, and police investigations) where real-time information is important (Shareef et al., 2014). However, an important objective of m-government is to save money, effort, and time, i.e. increasing efficiency. Another important objective is to accommodate both privacy and information-security concerns (Singh and Sahu, 2008; Shareef  et al., 2012; Alomari and Elrehail, 2013). This can be achieved by integrating with e-government services over both wired and wireless Internet connections that can be accessed anytime and anywhere (Abaza and Saif, 2015; Singh and Sahu, 2008). Moreover, implementing m-government services adds value to the government by improving the performance of government services, improving service quality, and increasing the satisfaction of citizens (Abaza and Saif, 2015).
Implementing m-government services provides several benefits to governments, especially in developing countries that can easily implement it since m-government is in an early development stage such as ease of access and provide new relationship channel with citizens, and governments should implement these m-government services to achieve their organizational objectives (Alijerban and Saghafi, 2010; Maranny, 2011; Mengistu  et al., 2009). The most attractive features that create advantages of implementing m-government are: the low cost; the large number of mobile users; the ease of learning; mobile access; inclusiveness, and remote area access; the ease of infrastructure setup; and the provision of new services. Table 2.1 describes these attractive features based on a review of the literature.
Table 2.1: Mobile government benefits
	Attractive Feature
	Description
	Author (s)

	Low cost 
	As the need for communication increases, people commonly use the mobile Internet, which can be advantageous for the provision of government services. For example, it eliminates the need to open new agencies and eliminate the need to visit service agencies by the customers, thus reducing costs incurred by government in building new agencies across areas and by the user such as. travel costs. 
	Alijerban and Saghafi, 2010

	Mobile usage 
	The higher penetration of mobile phones leads to a greater ability to access government services. For example, it can eliminate the need to visit customer service agencies. 
	Mengistu  et al., 2009

	Ease of learning 
	Most citizens, regardless of their age, already regularly both access and provide information on their mobile devices, which makes it easier for them to adopt, and learn to use, m-government services.
	Mengistu  et al., 2009; Shareef et al., 2014

	Mobility 
	The availability of the mobile Internet allows citizens to access government services anywhere and anytime, without the need for a landline connection to their computer.
	Shareef et al., 2014; Zheng and Pulli, 2007

	Inclusiveness, and remote area access 
	The ability of developing countries to provide an Internet infrastructure that reaches rural areas allows governments to provide their services to different levels of society, and to those in remote areas.
	Maranny, 2011

	Ease of infrastructure setup 
	Mobile networks, especially in developing countries, are often the first country-wide information networks to be established. Using these networks is therefore the quickest way of enabling people to access government services electronically. 
	Zheng and Pulli, 2007

	Provision of new services 
	For example, providing mobile-positioning or location-based services, which provide useful features.
	Alijerban and Saghafi, 2010; Maranny, 2011; Mengistu  et al., 2009


Despite the attractive features of the shift to m-government services, there are several challenges regarding the implementation of m-government. Maranny (2011) found that such challenges are similar to those that e-government experiences, including public administration, infrastructure, and human resources. However, some challenges relate solely to m-government, including security, privacy, and mobile services quality (Abdelghaffar and Magdy, 2012; Shareef et al., 2014). Alijerban and Saghafi (2010) and Shareef et al. (2014) explored the challenges that m-government experiences during implementation. Table 2.2 details the challenges faced in the implementation of m-government service provision, such as mobile service quality, lack of m-government laws, authentication required for mobile technology, integration service between government, and the security of mobile technology.
Table 2.2: Challenges that m-government faces
	Challenges
	Description
	Authors

	Mobile service quality 
	Offering public services through mobile wireless connectivity, while maintaining high quality, efficiency, and forming citizens’ perceptions, including managing their expectations, is quite complex.
	Shareef et al., 2014; Zheng and Pulli, 2007

	Lack of m-government laws 
	The legislature should address issues regarding the regulations needed for certain aspects of mobile technology; for example, most government services involve online financial transactions.
	Alijerban and Saghafi, 2010; Shareef et al., 2014

	Authentication for mobile technology 
	Developing an authentication policy that is not limited to one specific authentication tool or one specific mobile device, given that people often change their phones, is a challenge 
	Maranny, 2011; Shareef et al., 2014

	Integration of m-government services with other government processes 
	As m-government matures, tools need to be developed to integrate these data with other government systems and processes.
	Alijerban and Saghafi, 2010; Zheng and Pulli, 2007

	Security of mobile internet services 
	Given that wireless networks may be vulnerable to security breaches, security is a key issue. 
	Abaza and Saif, 2015; Abdelghaffar and Magdy, 2012



Such challenges relate to technical difficulties regarding the compatibility of mobile systems with existing systems used by e-government (Maranny, 2011). As a new way of providing services to citizens, the service quality of m-government should be assessed (Shareef et al., 2014).
[bookmark: _Toc506837271][bookmark: _Toc505718849][bookmark: _Toc508471028]c) The Drivers of M-government
The major changes in technological infrastructure and the advances in mobile telecommunications have forced government services to shift from e-government to m-government activities. Technological infrastructure changes can generally be split in to three categories: the penetration of mobile devices; the emergence of the mobile Internet; and mobile Internet applications and services. The following sub-sections will introduce these important factors that are considered as the strongest foundations on which governments should build to deliver services through mobile services.
(1) Mobile device penetration. Mobile devices play an important role in people’s daily lives and businesses (Kushchu and Kuscu, 2003). By the end of 2016, 62.9 percent of the world’s population were mobile phone users, and this is forecast to reach 67 percent in 2019 (Statista, 2017a). This growth was impressive in both developed and developing countries. Mobile phones are no longer used just for phone calls, but are a convenient way to connect to the Internet, and are used for data transfer, email exchange, and small business transactions (Kushchu and Kuscu, 2003). As an example of increased mobile devices, China is expected to have just over 1.4 billion mobile communication devices in 2017, while India is expected to have more than one billion (Statista, 2017a). By 2019, China is expected to have nearly 1.5 billion mobile communication devices and India nearly 1.1 billion (Statista, 2017a). 
Most of the mobile market’s growth can be attributed to the growing popularity of smartphones. In 2014, about 38 percent of all mobile phone users were smartphone users but, by 2018, this number is expected to reach more than 50 percent (Statista, 2017a). The number of smartphone users worldwide is expected to grow by one billion in a five-year time span, which means that the number of smartphone users in the world is expected to reach 2.7 billion by 2019 (Statista, 2017a). Figure 2.2 shows mobile device user penetration as a percentage of the worldwide population from 2013, forecasting the numbers up to 2019. 
Figure 2.2: Mobile phone user penetration from 2013-2019.

Source: Statista (2017a)
The volume of mobile devices penetration will make it increasingly important to implement m-government services. Users who are already set up to use mobile technologies will want to have government services provided as m-government services in order to access then anytime and anywhere. This will result in m-government being used by many people.
(2) The emergence of the mobile Internet. One of the major factors that has led to the growth of mobile-phone use is being able to use it anywhere and anytime for voice communication. Furthermore, mobile data communication is becoming very attractive to many business users and consumers. The mobile Internet enables the user to exchange emails, send SMSs, chat using social networks, download music and videos, read the news, access location-based information, shop online, and find business information more frequently and more easily (Kushchu and Kuscu, 2003). However, Internet penetration is often related to the current state of development of telecommunication networks. For example, statistics from March 2017 showed that there were nearly 731 million Internet users in China, and 287 million Internet users in the US (Statista, 2017b). However, the use of broadband Internet is not the same in all countries, as it depends on the state of the network infrastructure in each country. Figure 2.3 shows the number of mobile internet users worldwide up to January 2017, revealing that the number of mobile Internet users in East Asia has now reached 923 million, while in the Middle East, it has only reached 147 million (Statista, 2017b).
Figure 2.3: The number of mobile Internet users.

Source: Statista (2017b)
The technology and speed of the mobile Internet has been improved through various generations (Gs). Mobile telephony systems started with the first generation (1G) in the 1980s and were initially built on analog-switched circuits. The limitations of 1G technology included poor reception/sound quality, limited functionality, and virtually non-existent security (Kushchu and Kuscu, 2003). The second generation (2G), in the 1990s, saw protocols established for digital coding, such as Global System for Mobiles (GSM), and Code Division Multiple Access (CDMA) (Wallace et al., 2002). These technologies are used worldwide, and support a high voice rate, but are limited regarding data transfer: they provide extra services such as data, fax, and SMS. The next generation (2.5G) extended 2G protocols to provide additional features, such as packet switched connection (General Packet Radio Service- GPRS) and improved data rates (Kushchu and Kuscu, 2003). The third generation (3G) protocol, defined as mobile telephony standard IMT-2000 (International Mobile Telecommunication for the year 2000) by the International Telecommunications Union (ITU), the UN agency responsible for ICT issues, supports much higher data rates, mainly benefiting non-voice applications (TechTarget, 2017). The use of 3G, on a limited scale, has already begun in Europe, Japan, parts of Asia, and the US. It has been developed to facilitate growth and support high-bandwidth applications such as full motion video, full video conferencing and the Internet (Wallace et al., 2002). The next generation is 4G or 4G LTE (Long Term Evolution), which was initiated in 2009, in the US (Cassavoy, 2017). 4G is 10 times faster than 3G. 5G will come next, and is expected to be faster, and have fewer dead zones. Bringing the mobile Internet to mobile devices, however, is not an easy task. Mobile devices have limitations in term of size (small screens and keyboard) and low memory. Also, high-speed, seamless transmission is still not 100 percent reliable (Kushchu and Kuscu, 2003). Thus, different wireless standards, and the resultant phone compatibility issues, pose important challenges for real-world, mobile business applications (Kushchu and Kuscu, 2003).
Kushchu and Kuscu, (2003) studied the technological drivers of m-government. The study found that bringing the Internet to mobile phones is not an easy task because of their limitations in terms of display size and low memory. The study mentioned that extending m-government services to the mobile Internet network would enable governments to be proactive in terms of operation and services offered by providing real-time information to citizens in a variety of options. For governments, the emergence of the mobile Internet will be an advantage and add value by allowing the implementation of m-government services, this enhancing data communication and exchange mechanisms between different government services.
(3) Mobile Internet applications and services. The advent of mobile smartphones offers new opportunities in providing convenient and easy information-access applications and services for businesses to consumers (Sadeh, 2003). These applications and services allow the users to have an “always on” connection to the Internet. Al-Hadidi (2010) investigated the adoption and diffusion of m-government services in Sultanate of Oman. The main objective of the study was to explore the factors affecting the use of m-government services in order to develop and test the derived model in the context of Oman using TAM and DOI theories. The results found that all the factors are significant in influencing the adoption and diffusion of m-government in Oman, except for the complexity factor. The study provided an example of one of the excellent mobile services that was launched in 1999 and offered by the Japanese operator, NTT DoCoMo, called “i-mode” which provides a significant number of mobile Internet applications and services. This service allows the subscribers to have constant access to a mobile Internet portal. It recorded over 43 million subscribers who were able to access four main group services: transactions; services; databases; and entertainment. Mobile Internet applications and services allow governments to open new channels of interaction between the government and citizens (Al-Busaidi, 2012). Thus, the emergence of mobile Internet applications motivates governments to provide citizens with m-government services such as enhanced location-based services that can be used, for example, in firefighting and medical emergencies.
[bookmark: _Toc508471029]d) Summary
Section 2.1 has highlighted the relationship between e-government services and m-government services, and the inability of e-government to deliver the services through wireless Internet technology that motivates governments to move toward m-government services. Thus, the governments transform the services from e-services to m-services. The section has also highlighted the drivers of m-government: penetration of mobile devices; mobile Internet; and mobile applications and services. These drivers offer governments an opportunity to explore new channels of communication with their citizens, strengthening the relationship between them and increasing citizen satisfaction. The next section will provide examples of m-government worldwide by providing details of various m-government services and apps in developed and developing countries. An overview of m-government services in the Gulf Cooperation Councils (GCC) will also be discussed to provide insight into the development of m-government services in these countries. 
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The International Telecommunication Union (2017) reported the growth of mobile phone adoption based on mobile-cellular subscription data. The report showed that 95 percent of the population were using mobile phones. Figure 2.4 shows the growth of mobile-broadband subscribers per 100 inhabitants in 2017.





Figure 2.4: Mobile broadband subscribers in 2017.

Source: ITU (2017)
The level of adoption of mobile technology encourages governments to develop new channels of communication between citizens and government through m-government services. The following sub-sections provide examples of m-government services in different countries. These countries have been categorized into two categories: developed countries, also called industrialized countries, that have a highly developed economy and an advanced technological infrastructure; and developing countries, or less industrialized countries, that have a less developed industrial base and low human development index compared to other nations.
1. [bookmark: _Toc506837273][bookmark: _Toc505718851][bookmark: _Toc508471031]M-government in Developed Countries
This section will discuss some examples of m-government services in developed countries. It is important to highlight the most important services are provided by the developed countries. In Australia, and particularly in the Sydney area of New South Wales, the MGM Wireless Company offers SMS and other mobile services that benefit parents and students. These mobile services allow school administrators and teachers, with the appropriate privileges, to use of the school’s web services to provide alerts for parents (e.g. reminders of important school events, late breaking school news, attendance, and safety issues). Furthermore, in Australia there is a fire-watch SMS service that sends SMSs to all phones within 15km, whenever there is a fire alert (Rannu et al., 2010).
Moving toward North America, specifically in the US, the number of m-government projects has increased rapidly. For example, one of the first m-government applications was “My Mobile Virginia”, which was implemented in the US by the government of Virginia. Virginia was a leader in implementing m-government service applications in the US, and this application is considered the first wireless state portal provided by a government, and is used by the citizens of Virginia via mobile and wireless devices. It provides many services, such as information on emergency weather conditions, election notifications, legislative information, tax information, and tourist information. The US government also uses text messages to interact with its citizens, e.g. regarding street-cleaning schedules. Iowa’s text-day parking service sends SMSs to remind drivers to return to their cars to help drivers avoid parking tickets. “My California on the Go” is another wireless application, introduced in July 2001 by the government in California, allowing citizens to receive immediate updates on state lottery results, traffic jams, energy warnings, and press releases from the government. The Global Positioning System (GPS) mobile application has been developed to help drivers reduce driving times. This m-government service was introduced in Seattle – a seaport city on the west coast of the US – to provide immediate government updates for drivers on traffic lights, traffic flows, and traffic slowdowns (Sheng and Trimi, 2008). In addition to these services, the US government has launched more than 19 new mobile phone applications across the country (Kerrigan, 2015).
In Canada, the “Government of Canada Wireless Portal” is one example of an m-government services project, introduced by the Canadian’s government. This service allows citizens access to government information through their mobile devices. The m-government services presented in this project include: Canadian government news; waiting time at borders; members of parliament’s contact information; economic indicators; and passport services. Moreover, police officers in Canada use mobile devices to access databases, check vehicle registrations, issue tickets, check vehicle registrations and license tags, and access the record-management system (Sheng and Trimi, 2008).
Europe is more advanced in terms of mobile technology (m-technology). This is because the prevalence of mobile phones increased rapidly between 2004 and 2007, from 90 percent to 100 percent (Sheng and Trimi, 2008). As a result, the widespread acceptance of mobile technology has accelerated the delivery of m-government services to Europe citizens (Al-Busaidi, 2012). For example, London’s citizens, who have subscribed to the London Police Department mobile service, can receive SMSs regarding potential security threats, actual events, road closures, stand-down messages, and emergency alerts from the Police Control Room (City of London Police, 2017). Furthermore, bus drivers who have subscribed to Metroline, run by the public company responsible for transportation, can receive SMSs regarding whether to speed up or slow down and, hence, maintain the buses intervals. This m-government service uses a mobile tracking service to monitor and check the status and location of the bus drivers to send SMSs to bus drivers (Metroline, 2017). 
Moving towards Northern Europe, among the world’s leading countries for m-government services is Estonia, where mobile penetration has reached 100 per cent (Kirillov et al., 2011). Estonia’s government has adopted a reliable and convenient way of providing information and communications from the government to its citizens using an SMS tool (Rannu et al., 2010). According to a 2009 survey by KPMG, a global company providing audit, tax and advisory services, Estonia is the most advanced market for mobile payment (m-payment) in Central and East Europe. The most successful examples of m-government services in Estonia are m-parking and m-payment (Kirillov et al., 2011).
In Finland, Sonera, a Finnish Telecommunication Agency, has developed an advanced mobile application that can convert any mobile phone into an “identity.” As each mobile phone has a unique Subscriber Identification Module (SIM) card owned by one subscriber, each card can be recognized by the SIM card code and, thus, it can be used in the same way of identification as the current paper passport system. In addition to this “electronic passport,” citizens in Finland can also conduct secure transactions via their mobile phones (Al-Busaidi, 2012; Sheng and Trimi, 2008).
In Eastern Asia, specifically in Japan, m-government service applications play an important role in the lives of many mobile phone users. Nordea bank provided one of the first, and most successful, banking services based on the mobile Wireless Application Protocol (WAP). The service allows users to pay bills and check their balance and other information (Kushchu and Kuscu, 2003; Sadeh, 2003). The Japanese government developed an m-government service application called the Vehicle Information and Communication System (VICS), which allows citizens to receive real-time information regarding, for example, roadworks, traffic congestion, parking availability, weather information, and traffic accidents (VICS, 2017). The term “m-government” in Japan is now considered as old terminology; the government’s strategy is now to move forward via ubiquitous (U) technology to link everyone and everything, anytime and anywhere (Al-Busaidi, 2012; Sheng and Trimi, 2008).
In Korea, the “M-Police” m-government service application allows police officers to retrieve information on lost vehicles, vehicle history, driver’s licenses, and photographs of suspects, using mobile devices. Therefore, it helps them to locate suspects and lost cars more quickly. In Anyang city which is one of the cities in Gyeonggi Province, South Korea, parking inspectors use PDAs to collect information, and small printers to the print the receipts immediately. In the cities of Kunsan and Uijeongbu, the m-local-tax management system allows officers to obtain information on vehicle taxes, obtain data on late taxes, and immediately transfer data to the local tax database (Jeong and Kim, 2003).
In Singapore, the government aims to increase the deployment of mobile services to the public. Currently, individuals and businesses can access m-government services to receive a wide range of government information and services via mobile devices. The most used m-government service applications in Singapore are: the Central Provident Fund Board (CPFB); the Housing and Development Board (HDB); the Singapore Police Force (SPF); and the People Association (PA) (Citizen Connect Center, 2017).
It is clear that there are advantages in implementing m-government services in all countries, and the ability to deliver integrated services from a single point creates opportunities for cooperation between governments, the private sector and individuals. Therefore, these mobile service projects reduce management problems on a global scale (Al-Busaidi, 2012). The next section discusses the m-government services in developing countries.
1. [bookmark: _Toc470254890][bookmark: _Toc506837274][bookmark: _Toc505718852][bookmark: _Toc508471032]M-government in Developing Countries
M-government is paving the way for governments to deliver timely and reliable information and transactional services to citizens and to address the demand for better quality services (Kushchu and Kuscu, 2003). The deployment of m-government services is beneficial and adds value to developing countries (Kushchu and Kuscu, 2003), allowing them to avoid investing heavily in the traditional, wired, infrastructures required to access the Internet, by adopting wireless Internet technologies, thus saving time and money (Alomari et al., 2013). Adopting wireless Internet technology eliminates a major barrier to e-government, i.e. the lack of technical infrastructure, and, given how readily people embrace m-technology, facilitates the easy learning and quick adoption of m-government (Ghyasi and Kushchu, 2004).
In the Asia Pacific region, according to a report by the GSMA (Group Special Mobile Association, a trade body represented the interest of mobile operators across the world), the number of mobile subscribers will grow to 3.1 billion by 2020, up from 2.5 billion at the end of 2015 (Ecommerce, 2016). The four largest countries in the region are China, India, Japan, and Indonesia, which accounted for more than 75 percent of mobile subscribers in 2016. Thus, Asian countries have a high potential for mobile technology growth. For example, some of the highest mobile phone usage rates in the world are among industrial countries in the Asian region, such as Japan, South Korea, Hong Kong, Taiwan, and Singapore.
In Taiwan, the Research, Development, and Evaluation Commission (RDEC), has helped to establish m-government services. These services were included in the mobile application called “M-Taiwan”, which was developed in August 2004. This m-government service application introduces the “Broadband Pipeline Construction Program” and “M-Taiwan Application Enhancement Program.” Following the deployment of optical cables, wireless broadband applications were then promoted. The M-Taiwan application focuses on m-government services, the mobile life-style, and mobile learning. In addition, its aim is to integrate all of Taiwan’s e-government services and m-government services to create a high quality mobile environment (Hung et al., 2013).
In the Philippines, the government tried to increase the interaction between the government and its citizens, and to increase the speed and efficiency of delivering government services, by launching the TXT CSC mobile application, which allows citizens to send complaints regarding the Civil Services Commission (CSC) in the Philippines. Moreover, both police officers and citizens can send an SMS to the authorities regarding any criminal, so that the required action may be taken, using the Reporting Criminal Offences (RCO) mobile application (Al-Busaidi, 2012). 
In the UAE, many drivers motivate the government to adopt m-government, including the high penetration of mobile and wireless availability (Alrazooqi and De Silva, 2010). In November 2016, Gulf News indicated that the number of mobile subscribers in the UAE for the first quarter of 2016 was 18.88 million, in comparison to 16.45 million in 2015 (Gulf News, 2016). An online booking service called “The Record” is one of the services launched by the Ministry of Health (MOH) in the UAE (Gulf News, 2016), allowing easy access to health data for patients who want to check their health status, book appointments, and check medical records, such as medical reports, drugs taken, and laboratory tests. In addition, The Ministry of Education (MOE) launched a mobile application called “Abnaai” (My Children) that provides an interactive environment for parents, their children, and schools (for more details, see Krol, 2014). The Ministry of Interior (MOI) launched an application called “MOI UAE” that integrates multiple services, such as traffic services, and civil defense services (AD Police, 2016). The UAE Ministry of Environment and Water (MOEAW) implemented a mobile application called “m-Environment Self Service”, which uses a smart service through Twitter that allows customers to receive automated responses within 15 seconds, the first time such a system was used in the Middle East and Arab region. The application provides services, such as initiation guidance, status requests, and service inquiries (United Arab Emirates Ministry of Climate Change and Environment, 2014).
In the Kingdom of Saudi Arabia (KSA), The Ministry of Higher Education provides m-government services called “Ministry of Education – Higher Education,” through which students can track information on higher education, e.g. meeting dates, conferences, registration dates, scholarships, and other related issues. Furthermore, another application from the King Saud University offers students the opportunity to interact with teachers and management to obtain assistance in curriculum activities (Alssbaiheen and Love, 2015).
This section has discussed m-government in the UAE and the KSA in the context of developing countries. The following section will discuss m-government in all GCC countries in a GGC-specific context.
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The Gulf Cooperation Council (GCC) states are trying to increase the interactions between their citizens and their governments using service-oriented, citizen-centric models that concentrate on citizens’ need and wants (Emirates Newswire, 2014). The government sector in the GCC is focused on improving various aspects of m-government, such as service quality, user satisfaction, and administrative efficiency in order to be among the leading countries globally in providing m-government services (Al-Khouri, 2012). However, they face challenges, such as the growing demands of the citizens, which require improvements in the quality of the services provided, especially for the mobile initiatives (Wamda, 2016). Many mobile initiatives have been deployed throughout the GCC countries, covering the complete spectrum of government services, from transport, police, municipalities, healthcare services, and customs, to utilities services, education, gathering citizen’s feedback, and bill payment (Emirates Newswire, 2014). 
All GCC countries have initiated and completed m-government service strategies; thus, through mobile applications, citizens can now access most government services anytime and anywhere, strengthening the relationship between the governments and citizens (Khaleej Times, 2015). User experience (or citizen experience) is a recurring theme in the improvement of m-government services in the GCC (OECD, 2014). Despite the increased emphasis on stimulating new m-government initiatives, approaches, definitions, research, and development, empirically guided IT innovation advice is still limited in GCC countries (Wamda, 2016). However, further study is necessary regarding the scope of the efforts of GCC countries to improve the quality of services provided through mobile applications to increase the usage and user satisfaction (OECD, 2014). Although some service-quality evaluation does take place for GCC m-government services, few make their evaluation findings publicly available because of the lack of a standardized rating system that can cover the large variety of services provided m-government (OECD, 2014). This is a lost opportunity to inform citizens and stimulate the identification and dissemination of innovative practices on delivering m-government services. The following section will provide an overview on the GCC and an overview of m-government in each country of the GCC.
Overview of the GCC
The Cooperation Council for the Arab States of the Gulf was originally (and still colloquially) known as the GCC. The GCC was initiated in 1981 (Al-Khouri, 2012). It is a regional and economic union that includes all the Arab countries that border the Arabian Gulf, except Iraq. Its member states are the UAE, the KSA, Oman, Qatar, Kuwait, and Bahrain. The GCC was begun for the following reasons (Secretariat General of the Gulf Cooperation Council, 2017): 
· the awareness of special ties, common features, and similar systems, based on Islamic doctrine;
· the belief in the common destiny and unity of purpose that brings together the peoples of the GCC;
· the desire for coordination, complementarity, and interdependence in all fields;
· the conviction that coordination, cooperation, and complementarity serve the noble goals of the Arab nation;
· to coordinate its efforts in various vital fields of interest for its people, and to achieve their aspirations for a better future and the unity of their countries; and
· to be in line with the Charter of the League of Arab States calling for closer convergence and stronger ties.
All the GCC countries have common characteristics of being emerging countries in the region, and having a high per capita income level (Awan, 2003). In addition, the Global Innovation Index Rankings – an annual ranking of countries by their innovation, co-authored by Cornell University, the European Institute of Business Administration (INSEAD) and the World Intellectual Property Organization (known as the World Intellectual Property Organization (WIPO)) – showed that the GCC was ranked globally within the upper middle range from an innovation perspective in 2016 (Wamda, 2016). The 2017 WIPO index showed that the UAE was ranked third regionally and 35th globally out of 127 countries, benefitting from increased data availability, mobility in education, innovation clusters, and innovation in the ICT business model. Qatar was ranked 49th, the KSA 55th, Kuwait 56th, Bahrain 66th, and Oman 77th (World Intellectual Property Organization, 2017).
The KSA is innovating in service delivery, from public and private partnerships to online learning (Wamda, 2016). The UAE set its priority in 2015 to become number one in innovation, which articulated as “innovation in governments”, and sought to improve the efficiency and citizen focus of its services through digitization (Khaleej Times, 2015). To promote bottom-up innovation, Qatar has empowered small and medium-sized enterprises (SMEs) and created new para-governmental agencies that can by-pass traditional bureaucracy to deliver change faster (Gulf Times, 2015). One of the catalysts for innovation in Qatar’s government is the Qatar Foundation (QF), which serves the people of Qatar by supporting and operating programs in three key areas: science and research; community development; and education. QF’s success has been driven by the innovative methods it uses to connect Qatar’s broader education and research and development system. Furthermore, the governments of the GCC counties compete to design and produce high-quality products and services and attract internal investments to create an innovation area that will attract the brightest minds and be competitive in the global market (Al-Khouri, 2012).
New technologies create high levels of transparency regarding government performance and provide platforms for citizens to express their expectations, consent, and dissatisfaction in unprecedented ways (Zawya, 2015). At the same time, citizens are increasingly seeking better quality services and financial constraints limit the ability of governments to expand traditional channels and service offerings (OECD, 2014). These new technologies create a challenge and a force that catalyzes and accelerates innovation across many dimensions of governments, including: delivering a high quality of service; lower costs in delivering services; delivering smarter services; and delivering entirely new services or service-delivery channels to satisfy the citizens and meet their expectation (Zawya, 2015).
M-government in the UAE
The UAE is a major source of fossil fuels, and an important center for trading activities and international financial operations. The demographics of the UAE are quite unique, in that 80 percent of the populations are not citizens, but a combination of highly skilled and low-skilled migrants (World Population Review, 2018). Its long-term national priorities were identified in the government document Vision 2021, which includes diversification into a knowledge-based economy, enhancing the role of UAE nationals in the private and public sectors, developing excellence in public service, and moving towards sustainable lifestyles (Emirates247, 2015). The federal government of the UAE is the main catalyst for implementing the vision. The strategy of the UAE government for 2011–2013 focused on enhancing and improving the quality of public services in all its seven emirates. Furthermore, the UAE government’s strategy for 2014–2016 focused on its roadmap to provide government services through mobile applications under the name of m-government services (United Arab Emirates Telecommunications Regulatory Authority, 2016a). Many drivers motivated the UAE’s governments to implement m-government, including the high penetration of mobile, wireless availability and visibility of mobile application (Alrazooqi and De Silva, 2010). In November 2016, Gulf News indicated that the number of mobile subscribers in the UAE for the first quarter of 2016 was 18.88 million, in comparison to 16.45 million in 2015 (Gulf News, 2016), which ranked the UAE as the country with the highest mobile penetration in the world, with a mobile penetration of 78 percent (Trade Arabia, 2016), which was a major driver for the implementation of m-government services (Abaza and Saif, 2015). 
Thus, the UAE’s governments opted to implement m-government service initiatives, since they realized that interactions between the governments and their citizens are important determinants of the quality of service, given the federal nature of the state (OECD, 2014). M-government was initiated by His Highness Shaikh Mohammad Bin Rashid Al Maktoum, Vice-President and Prime Minister of the UAE and Ruler of Dubai (WISIS, 2014). His Highness said, “I want UAE government services to be delivered to the public through mobile phones” (UAE m-government, 2016). He ordered the change from e-government to m-government, launched on May 2013, marking a breakthrough in delivering government services to citizens through mobile phones, anytime and anywhere, within two years (Khaleej Times, 2013; WISIS, 2014).
Shaikh Mohammad stated that m-government was the next phase, after implementing e-government services successfully, for which the UAE was ranked number in the world for transforming government services to e-government services by the Online Service Index on the UN’s E-Government Survey 2012, a United Nations E-government database tool that evaluates e-governments (United Arab Emirates Telecommunications Regulatory Authority, 2016b). The UAE’s Telecommunications Regulatory Authority provided a roadmap and guidelines for governments to deliver services through mobile devices by the end of June 2015. The m-government roadmap consisted of four tracks (United Arab Emirates Telecommunications Regulatory Authority, 2014):
1. establishing the environment for m-governments to flourish;
1. assessing capabilities and capacities of government entities;
1. establishing shared resources across government entities at the national level; and
1. achieving user satisfaction.
This roadmap aimed to not only meet citizens’ needs, but also to increase user satisfaction in several ways (United Arab Emirates Telecommunications Regulatory Authority, 2014). Table 2.3 shows the factors affecting the user satisfaction as determined by the Telecommunications Regulatory Authority.
Table 2.3. Factors affecting user satisfaction
	Main factor
	Sub-factors
	How this will be achieved

	Mobile accessibility and usability
	Mobile accessibility: mobile services widely available, free or at low cost, flexible for the target citizens and availability of the services anytime and anywhere.
	1. Improve general accessibility throughout the country
1. Focus on special requirements for people with disabilities
1. Revise accessibility provisions

	
	Usability: implementation of services on any device, provides the directive, and provides best practices with degree of quality.
	1. Identify target groups and define usability standards and design guidelines
1. Create and promote usability resources, and make them available

	Promoting the adoption and advocacy of m-government services
	Entity-wide adoption: organization re-structuring and changing the workflow of the business process management.
	1. Introduce change gradually
1. Communicate benefits of m-government transformation

	
	Citizen adoption: security, awareness, perceived implication, and perceived convenience.


	1. Use various channels and promotional campaigns
1. Create quick wins and popularity
1. Involve citizens, build trust, and provide secure and personal services

	Community building
	Community building: crucial segment (such as occupation, nationality, and physical capacity) and quality of service.
	1. Identify all segments of society and prioritize them accordingly
1.  Assess service and capacity building needs for different community groups
1. Develop and innovate mobile services for various communities


Source: United Arab Emirates Telecommunications Regulatory Authority (2014)
The roadmap for this m-government initiative encouraged the government to discover creative ways of implementing services through mobile applications that meet customer expectations and provide quality services (United Arab Emirates Telecommunications Regulatory Authority, 2016b). These services should operate 24/7, 365 days a year, and successful governments are those that proactively implement services, rather than waiting for citizens to come to the government (Emirates247, 2015).
Shaikha Luban, Minister of International Cooperation and Development, stated that, after completing the UAE’s m-government initiatives, m-government services indicators demonstrated the success of the initiative within two years (Khaleej Times, 2015). Thus, the UAE has achieved remarkable success with m-government by achieving the Telecommunications Regulatory Authority’s roadmap objectives such as improving citizens’ readiness, achieving environmental improvements, and improving user satisfaction (Emirates247, 2015). In 2015, the UAE launched an m-government magazine to raises awareness among citizens about m-government initiatives, inform citizens about the most important applications, and provide other services related to coverage quality (United Arab Emirates Telecommunications Regulatory Authority, 2016b).
Since the UAE’s 2015 m-government deadline, however, it has proved difficult to keep services up to date with new technologies and scientific developments (Zawya, 2015)and maintaining the high quality of services provided has proved a challenge (Emirates247, 2015). Sadat (2014) recommended that if the governments want to allow a wider range of communication channels with citizens to strengthen their relationship with them and increase their satisfaction, m-government needed to improve the service-quality dimension of the services provided to citizens, since the government is responsible for providing secure, high-quality services, and engaging with citizens. Service quality has become the primary challenge in the mobile industry to ensure citizen satisfaction, to understand it, the government should test the level of quality (Zheng and Pulli, 2007). Thus, the Telecommunications Regulatory Authority started addressing the requirements needed to improve the quality of the provided m-government services, thereby increasing the usage rates and the level of satisfaction with m-government services (United Arab Emirates Telecommunications Regulatory Authority, 2017).
The quality of m-government service varies naturally between individual service providers and different areas of the private sector. As part of the effort to sustainably and consistently increase the quality of services throughout m-government, the federal government in the UAE has identified two interrelated challenges (UAE m-government, 2016):
1. How can the users of m-government services be informed of the quality of service that they can expect to receive from the government?
1.  How can m-government, a dynamic system, be strengthened to allow the continuous improvement of its service quality? 
The UAE’s Vision 2021 highlighted the services that users desired and aimed to exceed their expectations (Almuraqab and Jasimuddin, 2016). To help in the provision of high-quality services, the UAE Prime Minister launched the Global Star Rating System in 2011, which awards two to seven stars (with seven stars representing the best provided services) to governments for services to individuals or companies (United Arab Emirates Telecommunications Regulatory Authority, 2014). The initial evaluation was based on a set of quality standards covering the strategic alignment of agency services, various service delivery factors, and the use of enabler factors, such as capacity development and mobile technology applications (UAE m-government, 2016). To attain the highest rating, seven stars, an open sharing of knowledge is required that includes discussion of the practice of delivering quality services, and consistently achieving high satisfaction scores in user and employee surveys (OECD, 2014). Although governments are trying to provide high-quality m-government services, users are still using services through other channels, such as government agencies (United Arab Emirates Telecommunications Regulatory Authority, 2016a). Zheng and Pulli (2007) stated that the main reason that users reject mobile services is in the inability to determine their needs when developing the applications.
In summary, UAE aims to be rated number one in leading innovation success globally by 2021. M-government services are parts of this innovational success. In order to achieve the UAE’s target, m-government services have to reflect the needs of the citizens if the quality of service is to be improved to increase the level of citizens’ satisfaction.  
 M-government in the KSA
The KSA has an area of 2,149,690km2. The population was estimated to be around 31,000,000 in 2016, with 2 million foreign nationals (Dsouza, 2017). The KSA has a huge mobile service market, being the second largest mobile phone market in the Middle East. In the KSA, the penetration of smartphones is forecast to rise from 21.18 percent to 24.02 percent from the end of 2017 to end of 2022 (Statista, 2017c). The rapid increase in mobile-phone use has led the government, in 2013, to develop m-government initiatives. The KSA government has rapidly expanded and developed its m-government services (Alsenaidy and Ahmad, 2012). A UN survey in 2014 ranked the KSA as 34th, worldwide, in improving m-government services, from 90th in 2004 (Alsenaidy and Ahmad, 2012). The annual reports of Communication and Information Technology Commission (CITC) – a communications regulator and a catalyst for the development of information technology in the KSA – show that the KSA government’s spending on ICT sectors grew by 8.3% from 2015 to 2016, which is approximately 130 billion KSA Riyals (CITC, 2017). M-government service’s practitioners in the KSA have implemented several applications for citizens to increase the interaction between the citizens and the government. KSA m-government has a mobile application called “YESSER”, which is responsible for the promotion of e-services provided by the public sectors (Bashehab and Buddhapriya, 2013). “Yesser” is an Arabic word which means “makes it easy.” This application acts as the gateway for integrating all the m-government services that are provided by the KSA’s government. “Health Mobile” is another mobile application, provided by the Ministry of Health (MOH), which allows subscribers to receive updates about their health, medicine, and disease prevention, by receiving text messages. This mobile application service also provides specialized courses to help subscribers in certain phase of their lives, such as pregnant women, and those with chronic diseases, such as diabetes. The Ministry of Higher Education (MOHE) also provides a mobile application for higher education. This application allows parents and students to receive text messages about student education information and navigate through educational information. Another mobile application, called “Riyadh and Madinah Education”, provided by the Ministry of Education (MOE), helps users to communicate directly with any department by sending text messages and attaching files (Alsenaidy and Ahmad, 2012).
The mobile application called “Najm,” provided by the governmental insurance service company, allows citizens to report motor vehicle accidents, take photos of the accident scene, follow the status of accident, know the expected investigator arrival time (with the advantage of tracking the investigator on the map), check the accident report status, check the vehicle policy status, guidelines, and important information and branches of Najm with contacts number and locations on map. For example, when an accident has occurred, a citizen can take photos of the accident scene, including the damaged cars, and then can move the car before the investigator arrives in order to avoid blocking traffic. Then, the citizen reports the accident and sends the location using the app. The nearest investigator will be notified and, once the case is accepted, the incident reporter can track the investigator’s arrival by following up his location on the map. The Supreme Council of Justice provides a mobile application service called “Appointments and Document Tracking” for the scheduling of appointments, and the issuing of mobile messages to acknowledge the receipt of documents, with a reference number and a date. Through the expansion and customization of m-government services, the KSA is creating more channels for citizens to contribute to, and participate in, society (Stansbury, 2017).
Alotaibi and Roussinov’s (2015) study aimed to identify the factors that affect the use of m-government services and develop a conceptual model to examine m-government services adoption in the KSA. The study found that TAM theory, with the external variables of users’ satisfaction, perceived service quality, perceived mobility, and trust, measure the intention to use m-government services. The study stated that, in order to strength the relationship between government and citizens, and improve citizens’ satisfaction, perceived service quality is essential. Alssbaiheen and Love (2016) studied the challenges and opportunities facing m-government in the KSA. The data were collected from 77 semi-structured interviews among m-government service users in the KSA. The study found that m-government has many opportunities for improvement, requiring increasing the awareness of the m-government initiatives among the citizens and increasing their willingness to use these services. In addition, the study found various challenges faced by m-government in the KSA, including Internet speed and quality issues, infrastructure challenges, personalization of m-government services, security and privacy of the data, and the bureaucratic attitude of government departments. The study also highlighted that, apart from the need to meet citizens’ growing demands, the provision of m-government services is also likely to increase the level of visibility and transparency of the relationship between the KSA’s government and its citizens. These citizens’ demands, in turn, increase the need for efficient and effective quality of services provided by the government. 
M-government in Bahrain
Bahrain currently has a population of over 1.5 million, having doubled its population over the past decade (World Meter, 2018). According to the Telecommunication Market in the Kingdom of Bahrain 2017 report, Bahrain underwent a rapid increase in mobile penetration, reaching 1.8 million mobile internet subscriptions at the end of 2016 (Bahrain Telecommunications Regulatory Authority, 2017). Thus, the Bahrain government adopted two strategies for m-government services: initially, to provide citizens with 167 m-services; and, subsequently, to increase the number to 200 m-services (Ali et al., 2014). Thus, the government set ambitious m-government goals in 2013 (Electronic Government, 2017). The aim was to deliver high-quality m-government services through mobile applications available via the Bahrain eGovernment Apps Store. However, following the design and implementation of these m-government services, there were only a small number of m-government users, owing to both the lack of the mobile services provided, and the quality of the services (Zolait, 2013).
“Electricity and Water Service” is one of the m-government services provided by the Electricity and Water Authority, and it allows the citizens to make enquiries, pay bills, view billing and payment history, receive notifications for outstanding bills, submit meter readings, report high consumption, and update contact details. In addition, the Ministry of Foreign Affairs provides a mobile application called “Wejhati,” which can be used by citizens, residents, and visitors in Bahrain. This application provides travel registration, travel preparation, notifications, Bahrain Embassy details, help requests, and Bahrain visiting information, all of which is useful information for tourists.
In summary, to increase usage, Bahrain must focus more on the rapid technological changes when providing m-services and improve their quality based to citizens’ demands to meet citizens’ expectations and improve the interaction between the government and citizens (Ali et al., 2014).
M-government in Qatar
Qatar occupies a small area, with a population of around 313,000 in mid-2016 (Dsouza, 2017). According to the 2013–2018 index of the Cisco Global Cloud (CGC), Qatar is one of the countries in the Arab world at the forefront of mobile broadband adoption, with an expected mobile penetration of 4.86 million subscriptions by the end of 2016 (Gulf Times, 2015). In addition, a large proportion of Qatar’s population is made up of expatriate workers, and most of them do not have access to computers or broadband but do have mobile phones to keep them in touch with their families back home (Faisal and Talib, 2016). Thus, m-government can meet the needs of even those with low incomes by providing many services through mobile applications. One of those applications is the “Qatar e-Nature” mobile application, which is a high-quality smartphone application that presents the rich diversity of the country’s environment, including birds, plants and insects (Zawya, 2015). Another example is the Qatar’s Ministry of Interior (MOI) and its integration of technologies that improve the delivery of services for citizens. The Qatar MOI’s aim is to empower its employees so that they can deliver mobile-friendly services via a mobile application called “Metrash2.” Through this easy-to-use app, Qataris citizens and expatriates can access all services provided by the MOI.
“MOFA-Qatar” is mobile application that has been developed to provide easy access to information and services provided by the Ministry of Foreign Affairs (MOFA). The MOFA-Qatar app includes: contact information from overseas missions; accredited missions in Qatar; visa requirement information; toll free numbers; pre-registration travel services; and the ability to request assistance. “MEC-Qatar” is mobile application provided by the Ministry of Economy and Commerce (MEC) introducing a unique set of smart electronic services aimed at facilitating all procedures and transactions, increasing the speed of delivery and improving the level of services provided to investors, businessmen, and various clients of the Ministry. The MEC-Qatar app includes many vital services such as renewals, issuance of records, commercial licenses, follow-up transactions, search for a name or business, reporting complaints, and the completion of procedures for access to catering services. The Ministry’s clients can also view the various economic reports and indicators in addition to the Ministry’s news, summits, closures and latest economic developments at local, regional, and global levels.
Qatar has an advanced position in the Arab region in terms of innovation, according to the latest World Competitiveness Report (2017–2018) published by the World Economic Forum (WEF) (Peninsula, 2017). Qatar was ranked 25th out of 138 countries with score of 5.11 out of 7 (World Economic Forum, 2018). To maintain this position, progress in terms of innovation must continue, and m-government services must continue to be improved, since they considered as part of innovation.
M-government in Oman
Oman is a developing country that occupies an area of 309,500km2 (Naqvi and Al-Shihi, 2009). Oman had a population of more than 4.6 million people in 2017 (Dsouza, 2017). The number of mobile phone subscriptions was more than 7 million at the end of April 2017 (SAMENA, 2017). Many organizations in Oman have begun to take advantage of the increasing number of mobile phone subscribers to open mobile channels with their customers. Most government services have been provided through mobile applications and SMS. “Baladiyeti” (an Arabic word that means “my municipality”) is a mobile application for the Muscat municipality (Muscat is the capital of Oman). This application provides information services such as news, health requirements, legal and law advice, a service directory, and available tenders. In addition, it provides interactive services (e.g. sending complaints with images, complaint follow up, Muscat contact center, suggestions, and service requests) and transactional services (e.g. applications for jobs, building permit renewals, parking violation payment, parking permission, parking reservation, municipal license renewal, and lease contract renewal). The Muscat municipality has been provided with an m-government service that allows motorists to pay the fees for parking in Muscat area using their mobile phone. The drivers send the details of their registered vehicle and the parking time required via SMS. Drivers receives a confirmation message about the allocated time and the fees deducted from the drivers’ prepaid phone bill. Drivers also receive a notification message five minutes before the expiry of the parking time. The Royal Oman Police (ROP) provide a mobile service called “ROP” that allows the drivers to check traffic offences information, license renewal for private vehicles, visa application status enquiries, call and locate nearby police stations based on GPS coordinates, and make emergency calls to 9999.
The Ministry of Transportation and Communication of Oman has an app called “MOTC” that facilitates communication between citizens and the Ministry by providing the current progress of seaport and airport projects. The Ministry of Health has an app called “MOH Oman” that presents the health status of the population and other health-service information. The Public Authority for Civil Aviation (PACA) provides a m-service application called “Oman Meteorology”, offering high-quality weather forecasting in Oman.
M-government in Kuwait
Kuwait occupies an area of 17,818 km2 and had a population of more than 2.8 million of people at the end of June 2017 (World Population, 2017). According to the Consolidated Kuwait National ICT Indicators report of 2016, the number of mobile subscriptions was 8.7 million subscribers by the end of 2016 (The Central Agency for Information Technology, 2016). As in other GCC countries, Kuwait’s government took advantage of the increased number of mobile subscribers by offering m-services to increase the interaction between the citizens and the government (Zawya, 2015).
The KGO portal application is a mobile application provided by the Kuwait government that facilitates queries, access to information services, electricity bill payment, and receiving tweets and news. The Ministry of Interior (MOI) provides an m-service called “MOI-Kuwait” that provides services for citizens regarding residency, including: passport inquiries; election inquiries for Kuwaitis; sponsorship inquiries, residency and immigration violations for non-Kuwaitis; visa inquiries; driving licenses inquiries; vehicle inquiries; traffic violation inquiries; travel ban inquiries; and execution judgments. “MOE-Kuwait” is an application produced by the Ministry of Education that allows users to follow the latest news of the Ministry and allows parents to see the results of their children’s studies. A calendar was added to remind the dates of exams and vacations and the beginning of enrollment in public education schools, both government and private, for boys and girls for the coming academic year. “MOFA-Kuwait” is mobile application provided by Ministry of Foreign Affairs (MOFA). This app helps to facilitate users’ access to diplomatic missions by directing them to embassy/consulate addresses and providing them with information regarding their working hours, phone numbers, and e-mail. It also provides users with the latest travel notifications and alerts and consular advice from MOFA, giving the user direct access to the latest information.
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Section 2.2 has highlighted m-government services across worldwide by providing some examples of successful m-government apps in developed and developing countries. GCC countries in particular are aiming to become world leaders in the provision of m-government services in line with citizens’ expectations. This can be achieved by designing, implementing, developing and reviewing all the services in cooperation with users. This will necessarily require research and development to be undertaken.
Investigation of m-government services in the literature has been performed in two different ways: by exploring m-government service-adoption factors using technology acceptance theories; and exploring m-government service-quality dimensions using IS service-quality dimensions. The next section (section 2.3) will provide an overview of technological acceptance theories that have been used previously in m-government studies and section 2.4 will provide an overview of m-government service-quality methodologies. 
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There are numerous models for measuring users’ adoption of a new technology (Abdelghaffar and Magdy, 2012; Abaza and Saif, 2015). The literature on technology acceptance contains many different theories and models to investigate the factors affecting the use of new technologies (Shanab and Haider, 2015), as shown in Table 2.4.


Table 2.4: Technology acceptance theories
	Theory
	Use / stages
	Author (s)

	Diffusion of Innovation (DOI)
	DOI is used to investigate how, why, and at what rate an innovation spreads through cultures.
Innovation diffusion is defined as having five stages:
1. knowledge of an innovation;
1. persuasion toward the innovation;
1. decision to adopt or reject an innovation;
1. implementation of the new idea; and
1. confirmation of this decision.
	Rogers (1962, 1983, 1995, 2003)


	Theory of Reasoned Action (TRA)
	TRA is used to determine the user attitude and behavior.
The two main factors determining intention are:
1. attitude toward behavior (ATB); and
1.  subjective norm (SN) (the perceived social pressure to perform, or not to perform, the behavior in question).
	Ajzen and Fishbein (1980)


	Theory of Planned Behavior (TPB)
	TPB was proposed as an extension of TRA, applied to cover non-volitional behaviors for predicting behavioral intention and actual behavior There are three kinds of belief:
1. behavioral beliefs;
1. normative beliefs; and
1. control beliefs.
	Ajzen (1985)


	Technology Acceptance Model (TAM)
	TAM is also an extension of TRA, and models how users come to accept and use a technology, based on:
1. perceived ease of use (PEOU); and
1. perceived usefulness (PU).
	Davis (1989)

	Technology Acceptance Model 2 (TAM 2)
	TAM 2 is an updated version of TAM, adding subjective norms as an additional predictor of the intention to use a new technology:
1. perceived ease of use (PEOU);
1. perceived usefulness (PU); and
1. subjective norms.
	Venkatesh and Davis (2000)


	Unified Theory of Acceptance and Use of Technology (UTAUT)
	UTAUT aims to explain user intentions to use a new technology, and subsequent usage behavior. The theory holds that there are four key constructs: 
1. performance expectance;
1. effort expectancy;
1. social influence; and
1. facilitating conditions.
	Venkatesh et al. (2003)



1. [bookmark: _Toc506837277][bookmark: _Toc505718855][bookmark: _Toc508471036]Diffusion of Innovations (DOI)
DOI theory is one of the most well-known theories that has been used to measure the acceptance of new technologies (Abdelghaffar and Magdy, 2012; Conrad et al., 2012; Rana et al., 2013; Sharma and Halvadia, 2015). The theory was developed and used by Rogers in the 1960s to study several innovations, ranging from agricultural tools to organizational innovations (Tornatzky and Klein, 1982; Zhu et al., 2006). DOI is defined as “the process by which an innovation is communicated through certain channels over time among the members of social systems” (Rodger, 1995). According to Rogers (1995), users who adopt any innovation must know about it first. DOI consists of four main elements when considering the diffusion of a new technology: innovation; communication channel; time; and social system (Al-Busaidi, 2012). The innovation decision process is defined as media-activity petition and information processing, in which the motivation of the individual is to reduce uncertainty about the advantages and disadvantages of an innovation. This is divided into five steps (see also Figure 2.5):
[image: Rogers process]Figure 2.5: A model of the five stages in the innovation decision process.
Source: Rogers (2003)
1. Knowledge: this process presents the individual familiarity with the innovation’s functionality. The type of communication required in this phase is basically mass media communication.
1. Persuasion: this process present favorability or non-favorability attitudes form by individual toward the innovation. The method of communication basically involves interpersonal media communication.
1. Decision: this process presents the decision made by individuals to either adopt or reject innovation.
1. Implementation: the process of adopting the innovation by individual and put it into use.
1. Confirmation: the process of reversing individual’s decision to adopt an innovation if they are exposed to a conflicting message (Rogers 2003).
[image: DOI]Rogers (2003) stated that the user’s decision to adopt an innovation or new technology is influenced by the user’s perception of the technology and can be described by five primary factors: relative advantage; compatibility; complexity; trialability; and observability (see Figure 2.6).
Figure 2.6: The Diffusion of Innovation (DOI) model.
Source: Rogers (2003)
Relative advantage refers to the degree to which the individual perceives the innovation as better than expected (Rogers, 1995). Robinson (2009) stated that the greater the perceived relative advantage, the more the usage rate will increase because it affects the social prestige derived from meeting users’ requirements, increases efficiency and productivity, and saves users time. Compatibility is the degree to which innovation can be perceived by users given their existing values and needs as well as their past experiences (Abaza and Saif, 2015; Abdelghaffar and Magdy, 2012). Al-Hadidi (2010) found that compatibility is a significant motivator for predicting citizens’ adoption in using m-government services. Seen from this perspective, compatibility must meet citizens’ preferences and needs and not conflict with previously implemented ideas (Rogers, 2003).
Complexity refers to the degree of innovation that is relatively difficult to be used or understood by the users (Rogers, 2003). Moore and Benbasat (1991) confirmed that the more complex the technology is, the less likely it is to be used. Trialability refers to the degree to which innovation is tested by the user (Conrad et al., 2012). Al-Busaidi (2012) found that, although trialability was not significant to the intention to use m-government services in the case of Oman, users do want to be able to test the innovation before they use it. Observability refers to the degree of how innovation is visible to others (Carter and Bélanger, 2005). Al-Busaidi (2012) found that observability is positively significant regarding the intention to use m-government services, which means that the more m-government services are visible to users, the more the intention to use m-government services increased.
1. [bookmark: _Toc506837278][bookmark: _Toc505718856][bookmark: _Toc508471037]Theory of Reasoned Action (TRA) 
TRA, which was developed by Ajzen and Fishbein in 1975, states that the beliefs in one’s mind impact on one’s intentions, and that intentions influence one’s actions (Abaza and Saif, 2015). TRA measures the influence of cognitive components, such as intentions, social norms, and attitude, on the user’s behaviors (Guo et al., 2007). A user’s specified behavior is measured by the user’s behavior intention to perform the behavior, and that behavior intention is measured by the user’s subjective norm and attitude (Malhotra and Galletta, 1999). Figure 2.7 shows the TRA model. 
[image: TRA]Figure 2.7: The Theory of Reasoned Action (TRA) model.
Source: Ajzen and Fishbein (1980)
In the theoretical model, Ajzen and Fishbein suggested that an individual’s actual behavior can be determined by considering the individual’s prior intention combined with the beliefs that the individual has for a given behavior (Davis, 1989). TRA is designed to explain the relationship between attitude and behavior for a user’s actions (Ajzen and Fishbein, 1980). Therefore, this approach should be appropriate for studying the measurement of users’ technology behavior (Davis et al., 1989). As a result, many researchers have suggested, and used, TRA as a foundation to investigate users’ technology behavior (Hsu and Lin, 2008; Chang, 2013; Rehman et al., 2007).
1. [bookmark: _Toc506837279][bookmark: _Toc505718857][bookmark: _Toc508471038]Theory of Planned Behavior (TPB)
TPB, developed by Ajzen (1980, 1985), is a common model used for predicting and understanding users’ behavioral intentions. Research indicates that TPB is a well-defined model for exploring the user’s acceptance behavior for an information system (IS) (Bhattacherjee, 2000; Hung et al., 2009; Taylor and Todd, 1995). TPB offers high relevant description of the user’s acceptance behavior than other theories of IS acceptance (Rana et al., 2013). Some studies (Chu et al., 2004; Hung et al., 2009) have used TPB as the only model in their research, whereas other studies have used this theory combined with TAM (Rana et al., 2013). TPB states that acceptance behavior for ISs can be measured by behavioral intention, whereas the behavioral intentions are antecedents including perceived behavioral, attitudinal, and subjective norms (Rana et al., 2013). Figure 2.8 shows the TPB model. 
[image: TBP]Figure 2.8: The Theory of Planned Behavior (TPB) model.
Source: Ajzen (1985)
TPB provides deep and specific information about a group of users who resist the use of the system. TPB is, however, more complex, and its implementation is more expensive, when compared to other theories and models (Riffai et al. 2012). There has been much less research conducted using TPB to explore e-government adoption than using TAM (Rana et al., 2013). Hung et al. (2013) identified the factors influencing users’ acceptance in using m-government services in Taiwan. The study was based on TPB and supplemented by a mobile-communication perspective. It was tested on 331 users of m-government services. The findings showed that perceived ease of use, facilitating conditions, trust, perceived usefulness, self-efficacy, perceived interactivity, external influence, and interpersonal influence are critical factors. The study provided a better understanding of the factors affecting the use of m-government services and confirmed that applying TPB in the context of m-government can work effectively when combined with other external factors.
1. [bookmark: _Toc506837280][bookmark: _Toc505718858][bookmark: _Toc508471039]Technology Acceptance Model (TAM)
TAM is a simple, robust model that explains users’ acceptance of new technologies (Abu-Shanab and Haider, 2015). It is considered the most influential extension of Ajzen and Fishbein’s (1980) TRA, which indicates that, once someone has a belief, this will impact the intention, and this in turn will influence the action (Abdelghaffar and Magdy, 2012). TAM is one of the most used theories in the information technology field to predict the intention of users to use new technologies (Conrad et al., 2012: Abdelghaffar and Magdy, 2012; Rana et al., 2013; Liu et al., 2014; Abaza and Saif, 2015). There are lots of reasons that influence researchers to use TAM in their research, mainly related to the characteristics of TAM that distinguish it from other models (Rana et al., 2013). Chen et al. (2007) asserted that TAM is a trustworthy, empirically proven tool. TAM has been used in many studies for the evaluation of users’ adoption of technologies, such as e-government services (Rana et al., 2013), mobile banking (Kalaiarasi and Srividya, 2012), mobile health services (Sun et al., 2013), and m-government services (Abdelghaffar and Magdy, 2012). 
It has also been proven in many studies that the perceived ease of use (PEOU) and perceived usefulness (PU) of TAM help define and explore the large number of factors involved in the intention to use new technologies (Shumaila et al., 2007). PEOU refers to the degree to which individual users of a particular system believe that using it will be free from effort (Abaza and Saif, 2015). PU refers to the degree to which the individual believes a particular system will enhance his or her job performance (Liu et al., 2014). TAM considers that individual attitude is influenced by two major beliefs, PEOU and PU, with PEOU having a direct influence on PU, and both these beliefs are hypothesized to be directly influenced by actual system design characteristics (represented by X1, X2, and X3 in Figure 2.9). 
[image: TAM]Figure 2.9: Technology Acceptance Model (TAM)
Source: Ajzen and Fishbein (1980)
TAM is criticized for ignoring one factor, social influence, in the users’ technology adoption, due to the difficulty in measuring this factor, and the diversity of the users (Alotaibi and Roussinov, 2015). Abu-Shanab and Haider (2015), however, found that TAM was a robust theory that can be used to predict citizens’ adoption of m-government services. Li and Yen (2009) explored the service-quality impact on mobile satisfaction and intention to use 3G services. The authors developed a model that was based on TAM and on specific service quality factors that influence users’ satisfaction. The results confirmed that PU and PEOU have a positive impact on the intention to use 3G services. It was also shown that users’ behavioral intention to use 3G services was affected by satisfaction and trust. The study recommended that decision makers should concentrate on the users’ perceptions of service quality.
1. [bookmark: _Toc506837281][bookmark: _Toc505718859][bookmark: _Toc508471040]Technology Acceptance Model 2 (TAM 2)
TAM 2 was developed by Venkatesh and Davis (2000) as extension of TAM. There are two processes in this model that are considered crucial for the study the user’s acceptance of technology: the social influence process (image, subjective norm, and voluntariness); and the cognitive instrumental process (perceived usefulness, output quality, result demonstrability, and job relevance) as shown in Figure 2.10 (Wu et al., 2008).
[image: ]Figure 2.10: Technology Acceptance Model 2 (TAM 2).
Source: Venkatesh and Davis (2000)
The relationship between the three constructs of social influence is important for determining the acceptance or rejection of the innovation. Image refers to a certain behavior that should be implemented and the implementation of this behavior by an individual should enhance the quality of internal work, which should in turn lead to users in organization accepting this behavior. Subject norm refers to an individual’s belief regarding whether most of the people important to him or her should or should not adopt this behavior (Alasmari, 2017). Voluntariness is the extent to which individuals perceive the adoption decision as non-mandatory (Moore and Benbasat, 1991). Perceived usefulness is derived from TAM. Output quality refers to an individual’s judgement on the ability of the new system to perform the required task (Wu et al., 2008). Result demonstrability concerns the tangible results of an innovation (Moore and Benbasat, 1991). Job relevance refers to the degree to which an individual finds the target system to be compatible with his or her job (Venkatesh and Davis, 2000). 
Venkatesh and Davis (2000) identified that TAM has some limitations in explaining the reasons behind why users perceive a given technology as useful; they therefore added perceived usefulness. Using TAM 2, the researcher is able to provide a detailed explanation of why users found a given technology useful (Wu et al., 2008). Although TAM 2 was developed to measure 60% of the contrast in intentions and usage behaviors, Baker et al. (2011) found that TAM 2 explained only 40.3% of the difference in behavioral intention among KSA users. TAM 2 is considered to have stronger explanatory power than TAM. Thus, modeling technology acceptance to provide models that have high explanatory and predictive power is a developing field (Alasmari, 2017).
1. [bookmark: _Toc506837282][bookmark: _Toc505718860][bookmark: _Toc508471041]Unified Theory of Acceptance and Use of Technology (UTAUT)
UTAUT was developed by Venkatesh et al. (2003) to overcome the limitations of the TAM model (Riffai et al., 2012; Abdelghaffar and Magdy, 2012; Abaza and Saif, 2015; Abu-Shanab and Haider, 2015). UTAUT is a theory that explains both the user’s intention to use the technology, and the user’s subsequent behavior, thus going one step further than TAM (Venkatesh et al., 2003). UTAUT is based on different theoretical models: TRA; TAM; TPB; a model combining the TAM and TPB; a motivational model; DOI; the social cognitive theory; and a model of PC utilization (Abaza and Saif, 2015). This model has been implemented in a wide range of IS adoptions, and most IS adoption studies use this theory because it maps all these competing theories for IS adoption (Rana et al., 2013). UTAUT comprises several factors: performance expectancy; effort expectancy; social influence; and facilitating conditions (Abdelghaffar and Magdy, 2012) (see Figure 2.11).
[image: UTAUT]Figure 2.11: The Unified Theory of Acceptance and Use Technology (UTAUT) model.
Source: Venkatesh et al. (2003)
Alhujran and Migdabi (2013) explored the adoption of m-government services in Jordan. The study used the UTAUT model, extended by two factors: trust; and privacy. The study confirmed that performance expectancy, effort expectancy, social influence, and trust were significant factors and good predictors of citizens’ intention to use m-government services. However, the results showed that privacy was not a reliable predictor.
1. [bookmark: _Toc508471042]Summary
Section 2.3 has highlighted technology acceptance theories that can be used to investigate the factors affecting the adoption of m-government services. Some of these theories investigate the acceptance to use new technology, such as DOI and TAM, some test the user’s attitude and behavior to use new technology, such as TRA, and some of them explain both users’ intention and behavior to use new technology, such as UTAUT. The next section (section 2.4) will provide an overview of some service-quality methodology that has been used to investigate m-government service quality.
[bookmark: _Toc506837283][bookmark: _Toc505718861][bookmark: _Toc508471043]2.4 Overview of Service Quality Methodology
Globalization and increased competition have led to a need for the continuous improvement of quality around the world (Abdullah, 2006). As a result, quality is becoming a key aspect when measuring the value of any product or services (Juni et al., 2001). Many attempts have been made to define the quality. The complexity of understanding quality stems from a lack of homogeneity and context, since quality is an abstract concept (Abdollah Shamshirsaz, 2015). Abdollah Shamshirsaz (2015) investigated the residents’ voice as a means of improving residents’ satisfaction in home care in the United Kingdom (UK), using the QFD method. The study found that, to improve quality, there was a need to listen to the residents’ needs, but the study suggested that there is no clear path to a unified concept regarding the nature of quality, which is a challenge for research that must be overcome, especially when making comparisons based on quality. 
The generic definition of quality relates to excellence, meeting objectives, meeting expectations, fitness for use, and zero defects (Campbel et al., 2000). Other definitions are, however, more complicated, and are subject to sensitivity and specificity concerning context; the concept is, therefore, both complex and multidimensional (Juni et al., 2001). From a user’s perspective, quality is the final step in bringing products or services to the market. The quality of products and services depends on how well they meet users’ needs and expectations (Kuehn and Day, 1962). From the perspective of industry, service quality plays a vital role worldwide (Abdullah, 2006). It has been considered as a success factor in the competitive of market of service organization in contributing to customer satisfaction (Dawi et al., 2016). By merging “quality” with “services”, service quality is defined as the ability to satisfy users’ needs and expectations (Abdollah Shamshirsaz, 2015). There are many instruments for measuring service quality, such as total quality management (TQM), service quality (SERVQUAL), and service performance (SERVPERF).
1. [bookmark: _Toc506837284][bookmark: _Toc508471044]Total Quality Management (TQM)
TQM is an attempt to satisfy customer needs by providing the required products and services through a description of the culture, attitude, and organization of a company (Dahlgaard et al., 1998). TQM was created in the 1950s as a management approach and, since the early 1980s, has become increasingly popular (Blackmon, 2005). TQM requires quality in all the phases of the operation, with processes being carried out right from the first time with zero defects and waste (Ibrahim, 2013). It is a method that involved the management, customers, and employees in the continuous improvement of products and services (Talib et al., 2010). Many researchers have adopted TQM as an approach to improving the competitiveness, effectiveness, and flexibility of a business in meeting customers’ requirements and have used it as the gateway to sustainable competitive advantage for business organizations (Ibrahim, 2015). 
Haag (1992) defined TQM as a new approach to organizational management that requires new management systems, new quality tools – including quality function deployment (QFD) as a better way to plan and improve product or services – and new thinking, consisting of several components as shown in Figure 2.12. 
[image: TQM]Figure 2.12: TQM components.
Source: Haag (1992)
In addition, Douglas, Muir and Meehan (2003) have modeled the total quality management process (TQMP), which involves storability, end use of a product or service, maintainability, efforts to accomplish error-free documentation and systems, and ease of application as well as considering other aspects contributing to the overall value for external customers or internal operations.
1. [bookmark: _Toc506837285][bookmark: _Toc505718863][bookmark: _Toc508471045]SERVQUAL
Service quality is regarded as one of the major factors for an organization’s sustainability and one of the leading means of delivering organizational success (Santos, 2003). Sharma and Halvadia (2015) asserted that service quality is the key driver for the overall benefits of the service and the services experiences as evaluated by the customer. Service quality has been defined as the comparison between what customers expect and how the organization should convert this expectation into services (Parasuraman et al., 2002). The most-used scale for assessing service quality is SERVQUAL (Li and Suomi, 2009), which has been developed by Parasuraman et al. (1985). The scale contains ten service-quality dimensions with 97 items (Parasuraman et al., 1985). These dimensions have since been reduced to be five (tangibles, reliability, responsiveness, assurance, and empathy) with 22 items (Parasuraman et al., 1988) (see Table 2.5). 
Table 2.5: SERVQUAL scale
	Dimension
	Description

	Tangibles
	Physical facilities, functional appeal and appearance of employees

	Reliability
	The ability to execute the promised service in an accurate and trustworthy way

	Responsiveness
	Willingness to assist the end users and provide punctual service

	Assurance
	Personnel cognizance which persuades user confidence and trust

	Empathy
	Providing caring and paying individual attention to customers



These five dimensions have been considered as a universal measurement scale in service quality (Yang and Jun, 2002). However, as SERVQUAL has been developed, and usually used in a marketing environment, it has been rarely used in the context of IT and IS (Landrum et al., 2009).
Following Lee and Lin (2005), many researches have deployed SERVQUAL in the e-commerce context (e.g. Cox and Dale, 2001; Devaraj et al., 2002; Mohd Kassim and Ismail, 2009; Negash et al., 2003). Alanezi et al.(2010) asserted that service quality has the strongest impact on customer satisfaction in any organization. Across all industries, service quality remains critical in an organization to maintain a comparative advantage in the marketplace (Kandampully and Duddy, 1999). The relationship between service quality and customer satisfaction is somewhat mutual (Camgöz-Akdağ et al., 2016).
Shareef et al. (2014) have asserted that most researchers have not recognized connectivity in m-government as a significant service-quality dimension. The concept of quality of service can be extremely challenging to identify and model, due to the inclusion of the customer service system and the subjectivity in the evaluation of the quality of the customer (Sharma and Halvadia, 2015). A review of the literature shows that there is a significant proportion of research on the service quality of Internet-based services in developed countries (Li et al., 2002; Swartz, 2003; Zhu et al., 2002)  
1. [bookmark: _Toc506837286][bookmark: _Toc505718864][bookmark: _Toc508471046]Service Performance Scale (SERVPERF) 
SERVPERF was developed by Cronin and Taylor (1992) as a reaction to criticism of SERVQUAL. Both SERVQUAL and SERVPERF rely on the conceptual definition that service quality is an attitude towards the service provided by a firm that results from comparing expectations with performance (Parasuraman et al., 1985). SERVQUAL directly measures both expectations and performance perception while SERVPERF only measures performance perceptions. SERVPERF uses performance data only because it is assumed that respondents provide their ratings by automatically comparing performance perception with performance expectations (Mahmoud and Khalifa, 2015). Thus, SERVPERF assumes that measuring performance expectations directly is unnecessary (Dalati and Al Hamwi, 2016).
SERVPERF uses the 22 instruments of SERVQUAL but relates them only to perception (Mahmoud and Khalifa, 2015). A large amount of literature supports the SERVPERF instrument. This is not only because it is effective in capturing the true essence of perceived service quality, but also because it is effective in reducing the number of elements by 50 percent compared to SERVQUAL, is less biased, as greater reliability and validity, and explains more variability than SERVQUAL (Cronin and Taylor, 1992).
Section 2.4 highlighted some of the services quality methodology that has been used in the area of m-government services. Quality of service is a multi-dimensional constructs and many researchers have proposed dimensional lists to capture the essence of this critical factor in influencing customer satisfaction. Next section will provide some researches that used technology acceptance theories and service quality dimensions in area of m-government.   
[bookmark: _Toc506837287][bookmark: _Toc505718865][bookmark: _Toc508471047]2.5 Previous M-government Services Studies
[bookmark: _Toc506837288][bookmark: _Toc505718866][bookmark: _Toc508471048]a) M-government and Service Adoption
Most research conducted in developed and developing countries explores the factors that affect the adoption of m-government services in the early stages of implementation, as shown in Table 2.6 (Abaza and Saif, 2015; Abdelghaffar and Magdy, 2012; Abu-Shanab and Haider, 2015; Allil and Khan, 2016; Alomari et al., 2013; Al Thunibat et al., 2011; Hung et al., 2013; Liu et al., 2014; Rannu et al., 2010). 


Table 2.6: An overview of literature review for m-government services
	Author (s)
	Research objective
	Characteristics

	
	
	Theory
	Methodology
	Setting
	Participant

	Saadi et al.(2017)
	Prioritization of citizens’ preferences for using mobile government services
	TAM and DOI
	Quantitative approach
	UAE
	Users of UAE MOI application

	Allil and Khan (2016)
	Exploring the factors affecting the use of m-government services
	TAM, TPB, TRA and DOI
	Qualitative approach
	India
	Business management students of public and private institutions

	Abu-Shanab and Haider (2015)
	Exploring the factors affecting the use of m-government services
	TAM and TRA
	Quantitative approach
	Jordan
	Users of m-government services

	Abaza and Saif (2015)
	Examining the conceptual model for youth adoption of m-government services in developing countries
	TAM, DOI and UTAUT
	Quantitative approach
	Sudan
	Public and private university

	Liu et al (2014)
	Investigate the adoption of mobile government by rural populations in developing economies
	TAM
	Quantitative approach
	China
	China’s rural population

	Shareef et al. (2012)
	Examining adoption behavior factors that affect the use of m-government services
	TRA, TAM and DOI
	Quantitative approach
	India
	Mumbai and adjacent rural Citizens

	Abdelghaffar and Magdy (2012)
	Investigating the factors that affect citizens’ adoption of using m-government services in developing countries
	TAM, DOI and UTAUT
	Quantitative approach
	Egypt
	Undergraduate students from four universities

	Conrad et al. et al. (2012)
	Exploring the critical success factors at the individual level for usage of Personal Web Server (PWS) systems
	DOI and TAM
	Qualitative approach
	US
	Business students in mid-sized public university



These studies used various models to investigate and predict the use of, and response to, an innovative technology. The most widely used theories are TRA, DOI, TPB, TAM, TAM2, and UTAUT. Saadi et al. (2017) explored the factors affecting the use of m-government services and prioritized these factors according to the citizens’ preferences. The study was applied in the case of the UAE and based on TAM and DOI theories, combined with the external variables of security and privacy. The study found that both perceived ease of use and security have high priority and observability has the lowest priority. The study suggested that future studies could explore the factors affecting usage using focus groups to further study the users’ perspective. Allil and Khan (2016) investigated factors affecting intention to adopt mobile services in India. From a literature review, the study extracted factors such as attitude, subjective norm, perceive usefulness, compatibility, and perceived innovativeness as independent variables and adoption intention as the dependent variable in predicting future usage behavior. These variables have been identified from the technology acceptance/ adoption theories/ models TAM, TPB, TRA, and DOI. The study found that the five factors are significant in adoption to mobile services in India. In increasing order of significance, they are perceived innovativeness, compatibility, perceived usefulness, subjective norm, and attitude. The study concluded that citizens must be motivated to utilize the mobile services. It suggested the importance of ensuring that the service has a good fit with the citizens’ needs.
Abu-Shanab and Haider (2015) examined Jordanian citizens’ perceptions of using m-government using TAM and TRA theories, investigating six predictors: social influence; perceived usefulness; perceived ease of use; perceived compatibility; perceived cost of services; and perceived responsiveness. The study suggested that all factors predicted the adoption of m-government, including perceived cost, which meant that Jordanians were unconcerned about cost if they considered the m-government services useful and easy to use. Thus, m-government was predicted to be adopted. Abaza and Saif (2015) constructed a conceptual model of youth adoption of m-government services in developing countries, testing the model on Sudanese undergraduate students, using variables extracted from TAM, DOI, UTAUT, and other external variables. The study found that compatibility, social influence, perceived usefulness, awareness, and face-to-face interactions, predicted intentions to use m-government. Personal connections, perceived ease of use, Internet experience, and trust, did not predict the same intentions. Thus, the study concluded that the government should focus on the factors affecting the use of m-government services by prioritizing the most important services.
Liu et al. (2014) investigated the adoption of m-government services by rural populations in developing countries. The study examined the relationship between the rural inhabitants’ demographic variables, their perceptions of, and access to, m-government services to measure their intention to use m-government services. TAM theory (ease of use, usefulness) was used along with external variables social influence, image, integrity and benevolence. The results showed that young males who had knowledge of the services and lived far from the village center tended to have a positive perception toward m-government services. In addition, perceived ease of use, social influence, and long-term usefulness have a direct influence on using m-government services, while integrity, near usefulness, and benevolence have an indirect influence on using m-government services.
Shareef et al (2012) examined the adoption behavior for m-government services in India based on TRA, TAM, and DOI theories. The study found that perceived ease of use, perceived security, relative advantage, and perceived reliability are significant factors influencing the adoption of m-government services. The study captured an additional significant factor, which is perceived empathy. The study recommended the decision makers should develop priorities to match m-government services to citizens’ needs. Abdelghaffar and Magdy (2012) investigated the factors affecting the use of m-government services in developing countries. The study extracted the factors from TAM, DOI, and UTAUT theories, which are perceived usefulness, perceived ease of use, compatibility, social influence, awareness, personal connection, face-to-face interaction, trust, and internet experience. The results showed that perceived usefulness, compatibility, social influence, awareness, and face-to-face interaction are significant in influencing the use of m-government services, while perceived ease of use, trust, personal connection, and Internet experience are insignificant. The study suggested that m-government decision makers should focus on identifying and prioritizing citizens’ service needs rather than focusing on having an easy-t-use service interface. Conrad et al. (2012) explored the pre-adoption factors affecting an individual’s willingness to use m-government services. The study used DOI theory to measure the willingness to use m-government services, while it also used some key concepts from TAM. The analysis suggested synthesizing the factor complexity from DOI with perceived ease of use and perceived usefulness from TAM. The study found that relative advantage, compatibility, and complexity are significant factors for pre-adoption of m-government services. The study recommended identifying and testing the factors of users’ acceptance of a new technology before using it rather than after acquisition. Following this, to further promote m-government adoption, people’s requirements for high-quality services should be explored (Stiakakis and Petridis, 2014).
[bookmark: _Toc506837289][bookmark: _Toc505718867][bookmark: _Toc508471049]b) M-government and Service Quality
In recent years, quality has been one of the critical issues for government and industry (Zaidi, 2017) and the measurement of m-service quality, especially in mobile commerce (m-commerce) has received close attention (Zhang et al., 2012). Thus, it is important to focus on the challenge of how to improve m-commerce quality to offer better services (Shao et al., 2009). M-service quality examines the relationship between the customer’s expectation for service performance prior to the service encounter, and the customer’s perception of service received (Zhang et al., 2012). When the service performance does not meet customer’s expectations, then the evaluation of the service quality will be low, and when the service performance meets or exceeds customer’s expectation, then the evaluation of the service quality will be high (Al-Hubaish et al., 2017). Consequently, the major criterion in any evaluation of service quality is the customer’s expectation (Zaidi, 2017). The better the quality of service, which means that the organization meets or exceeds customers’ expectations or needs, the greater the customer satisfaction. 
In the m-government context, service quality can play a vital role in improving efficiency and increasing citizens’ satisfaction (Al-Hubaish et al., 2017). Shareef et al. (2014) defined m-government service quality as the degree to which m-government services facilitate the delivery of effective m-services to help businesses, agencies, and citizens perform their governmental transactions. Service quality in m-government services plays an important role and is considered as the most effective way to help governments meet citizens’ specific, explicit, implicit, and dynamic needs (Stiakakis and Petridis, 2014).
Focusing on the quality of governments’ mobile applications and citizens’ expectations is a common approach in assessing the improvement of m-government services (Stiakakis and Petridis, 2014). Service quality, combined with citizens’ expectation of, or needs for, these services, affects citizens’ satisfaction with that service (Al-Hubaish et al., 2017). Recent studies have investigated service quality with the objective of improving m-government services by using the term mobile service (m-service) quality (Al-Hubaish et al., 2017, Motamarri, 2013; Shareef et al., 2014; Stiakakis and Petridis, 2014). Shareef et al. (2014) suggested that m-government services success and competitiveness can be achieved by providing a better quality of services. Service quality contains multidimensional factors and many studies have provided lists of the dimensions that capture the critical factors that influence customers (Stiakakis and Petridis, 2014). Several studies have explored the dimensions of m-service quality and these studies provide factors that are significant in improving service quality (see Table 2.7).
Table 2.7: Review of m-service quality dimensions
	Author
	Year
	Field of research
	Dimension

	Al-Hubaish et al.
	2017
	Exploring m-government from the service quality perspective
	Interaction quality, environment quality, information quality, system quality, network quality. and outcome quality

	Stiakakis and Petridis
	2014
	Developing and validating a multi-dimensions model to evaluate m-service quality
	interaction quality (expertise, problem solving, information, security/privacy, and customization/personalization,), environment quality (equipment, design, and context) and outcome quality (reliability, tangibles, and valence)

	Motamarri et al.
	2014
	Distinguishing “mHealth” from other healthcare services in a developing country using the service quality perspective 
	System, interaction, information, and outcome quality

	Zhao and Guo
	2013
	A multidimensional and hierarchical model of library m-service quality
	Outcome, environment, and interaction quality

	Bouwman et al.
	2012
	Analysis of 48 mobile services
	Usage context, efforts of users, innovativeness, usefulness, and likelihood of use in five years

	Zhao et al.
	2012
	Mobile value-added services
	Interaction quality, environment quality, and outcome quality

	Gummerus 
and Pihlström
	2011
	Estimation of the perceived value of a wide variety of m-services
	Context value (time, location, lack of alternatives, uncertain conditions), and in-use value (emotional value, esteem value, monetary value, convenience value, performance value)

	Lu et al. 
	2009
	Brokerage mobile services
	Interaction quality (attitude, expertise, problem solving, information), environment quality (equipment, design, situation), and outcome quality (punctuality, tangibles, valence)

	Vlachos and Vrechopoulos
	2008
	M-services in different national settings
	Efficiency quality (ease of use, usefulness), outcome quality (content variety, aesthetics), and customer care quality (customization, privacy, customer service)

	Chen and Aritejo
	2008
	Assessment of mobile value-added service quality
	Tangibles, reliability, responsiveness, assurance, empathy

	Cho and Sung 
	2007
	Service quality and user satisfaction of wired and mobile Internet 
	Convenience, responsiveness, assurance, diversity, usefulness, and empathy

	Lim et al. 
	2006
	Winning strategies for mobile carriers
	Mobile data services, network quality, customer service, pricing plans, and billing systems

	van de Kar et al.
	2006
	Mobile services used in unstable environments
	Trust, responsiveness, customization, user interface, and reliability

	Chae et al.
	2002
	Information quality for mobile internet services
	Connection, content, contextual, and interaction quality

	
	
	
	


Recent research has also explored m-service quality’s multidimensionality (Stiakakis and Petridis, 2014). Al-Hubaish et al. (2017) explored m-government services from the services-quality perspective by identifying the service-quality dimensions and sub-dimensions of m-government services. The study identified 20 service quality sub-dimensions within six service quality dimensions: interaction quality; environment quality; information quality; system quality; network quality; and outcome quality. Stiakakis and Petridis (2014) explored m-service quality by adopting m-service quality dimensions from the literature. The multi-dimensions or hierarchy framework included the following dimensions with the related sub-dimensions: interaction quality (expertise, problem solving, information, security/privacy, and customization/personalization); environment quality (equipment, design, and context); and outcome quality (reliability, tangibles, and valence). The dimensions were tested using principle component analysis (PCA) and structural equation modeling (SEM). The study found that these dimensions mostly fit the model and positively affect improving m-services design. The results indicated that m-service quality is primarily influenced by security/privacy, customization/personalization, and reliability. Furthermore, the study suggested that future studies could compare the perspective of mobile users with the perspective of service providers and designers with regard to the determinants of mobile-service quality and their relative importance. Motamarri et al. (2014) examined factors that distinguish healthcare services, from a patient’s perspective, using four dimensions of m-service quality (system, interaction, information, and outcome quality), with 20 sub-dimensions. The study found that 11 out of 20 sub-dimensions are significant to m-health. The study concluded that there is a lack of comparative evaluation regarding healthcare services and how this evaluation could contribute to improving the design of the m-health services. Zhao and Guo (2013) tested a multidimensional, hierarchical model, suggesting that four dimensions (service environment, service interaction, information control, and service effect) and 12 sub-dimensions predict library m-service quality in three Chinese universities. The study found that all the four dimensions and 12 sub-dimensions are significant to assess a library’s m-service quality. The study suggested that future study regarding the development and improvement of m-service quality need to review and adjust the scale of m-service quality according to users’ demands. Zhao et al. (2012) conducted an empirical study of mobile value-added services in China based on the multidimensional approach to explore the effect of service quality and justice on customer satisfaction which will affect the intention of m-service, assessing three dimensions: outcome; environment; and interaction quality. The study suggested that these dimensions influence cumulative satisfaction positively and that interaction quality influences transaction-specific satisfaction positively. Further, all these dimensions positively influence intention to use m-services. 
Bouwman et al., (2012) used five dimensions of m-service quality required by the users (usage context, efforts of users, innovativeness, usefulness, and likelihood of use in five years) to assess characteristic for 48 services. The study found that services hat met most of these criteria and were easy to use services were the most likely to be used. Explicitly exploiting the mobile nature of the services such as localization and navigation, embedded in all kinds of task, advanced services, and process-related activities, stood out as the most innovative services; however, all of these sub-dimensions are least likely to be used. The study suggested that software designers should consider the required developments based on the users’ wants. Lu et al. (2009) developed a multidimensional hierarchical model to measure m-service quality, assessing three dimensions: environment; outcome; and interaction quality. Each dimension also has various sub-dimensions and all the dimensions are significant to m-service quality. Vlachos and Vrechopoulos (2008) investigated the influence of seven service dimensions (ease of use, usefulness, content variety, aesthetics, customization, privacy and customer service) on behavioral intention regarding mobile Internet service markets by extrapolating e-service quality dimensions from the literature. The study found that contextual quality, content quality, connection quality, device quality, and privacy concerns have a strong positive influence on service-quality perceptions and that service quality, value, and satisfaction have a simultaneous direct effect on behavioral intentions, implying that user decision-making is a very complex process that needs to be fully understood to design and implement successful m-services. Furthermore, the study suggested that privacy, device quality, connection quality, content quality, and contextual quality influence behavioral intentions in purely mobile Internet service contexts.
Cho and Sung (2007) measured the quality of mobile Internet using six dimensions of m-services: convenience; responsiveness; assurance; diversity; usefulness; and empathy. Results suggested that m-service quality dimensions influence the user; therefore, those implementing m-services should focus on assessing and meeting customers’ needs. The study suggested that to increase the utilization of m-service, service quality must be taken into consideration to enhance users’ satisfaction. Lim et al. (2006) investigated the determinate of loyalty decisions and satisfaction in the use of m-services in the US. The study found that m-service quality can be measured using five dimensions: mobile data services; network quality; customer service; pricing plans; and billing systems. The study suggested that m-service decision makers need to strategically focus on certain service attributes while promoting their m-services based on targeting users’ needs, emotional value, and economic value and suggested that future studies could provide more insightful guidelines for user research that would also be useful for practitioners. Van de Kar et al. (2006) adapted the five dimensions of e-service quality from SERVQUAL to measure m-service quality: trust; responsiveness; customization; user interface; and reliability. The study revealed that the design of m-services must deal with the usage of the m-services and derive requirements of m-service quality and recommended that future studies should apply context studies, simulation, user participation, and service assembly with building blocks, during the design process. Chae et al. (2002) explored m-service quality to identify users’ satisfaction and loyalty for m-services by considering the information quality model and e-commerce characteristics, concluding that service quality depends on connection, content, contextual and interaction quality, and their relative importance according to user goals. The study suggested that future studies create development guidelines for m-services. 
Mobile technology has several m-service quality factors that influence the customer that require mapping and interpretation (Stiakakis and Petridis, 2014). However, these factors focus on information, rather than service quality. Providing high quality for m-government services is a critical strategy for meeting customers’ demands (Zhao and Guo, 2013; Zheng and Pulli, 2007) because m-service quality regarding wireless and mobile devices is linked to customer satisfaction (Zheng and Pulli, 2007). However, it is difficult to improve m-services quality to satisfy customers (Li and Suomi, 2009) because of a lack of understanding concerning the factors that influence m-service quality from a user’s perspective (Stiakakis and Petridis, 2014). Table 2.8 presents a summary of m-service quality dimensions that have been used in the literature.
Table 2.8: Summary of m-government service-quality dimensions from the literature.
	
	Al-Hubaish et al., 2017
	Motamarri et al (2014)
	Zhao and Guo, (2013)
	Bouwman et al. (2012)
	Gummerus and Pihlström (2011)
	Lu et al. (2009)
	Vlachos and Vrechopoulos (2008)
	Chen and Aritejo, (2008)
	Cho and Sung, (2007)
	Lim et al. (2006)
	van de Kar et al. (2006)
	Chae et al. (2002)
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M-government Quality of Service Dimension
The importance of quality of service, and the challenges facing Internet-based services, requires governments to understand what kind of requirements customers have when they evaluate the quality of m-government services. The following sub-sections introduce some of the service-quality dimensions investigated by previous studies, mentioned in the previous section, that have an effect on the quality of mobile services as shown in Figure 2.13.


Figure 2.13: M-government service quality investigated by literatures.

Network environment. Indoor and outdoor coverage, with no breakdowns in connection, and instant connectivity, is defined as “quality of network environment” (Gerpott et al., 2001; Jeon, 2008). In mobile contexts, several studies have suggested that network quality plays an important role in m-service quality (Al-Hubaish et al., 2017; Chae et al., 2002; Kuo et al., 2009; Lim et al., 2006; Rahman et al., 2010; Varshney, 2005; Yang, 2012) because network disconnections and access limitations cause users to refuse to use mobile services (Al-Hubaish et al., 2017; Shin, 2009). However, with the growing number of mobile users, network congestion is increasingly causing service interruptions (Yang et al., 2012). When the number of mobile applications used increases, consuming more of the network bandwidth, then network congestion occurs, thereby reducing network performance, and affecting the mobile application users’ satisfaction with the network environment (Yang et al, 2012). Thus, controlling and managing the network’s efficiency, and the network’s bandwidth, to perform consistently, while providing data is part of the quality of network environment (Wood and Chatterjee, 2002). The quality of the network environment should be considered by the service provider to manage network traffic, and network issues regarding the existing infrastructure should be proactively remedied (Wood and Chatterjee, 2002). If this is done, the mobile service will be available for users anytime and anywhere, in different contexts (Jeon, 2008). Lim et al. (2006) tested m-service quality using confirmatory factor analysis (CFA) and found the loading factor of network quality to be between 0.76 and 0.85, which exceeds the minimum loading factor 0.40, and the internal reliability to be 0.73, which exceeds the minimum reliability 0.60. The results indicate that network quality positively affects users’ satisfaction and loyalty regarding m-service quality. 
Service attitude. One of the critical elements in measuring quality of service when setting up services related to information systems (ISs) is customer service, otherwise known as service attitude or interaction quality (Dawi et al., 2016). There are many researchers who have tried to measure this variable in the mobile telecommunication industry (Dawi et al., 2016; Lim et al., 2006; Vlachos and Vrechopoulos, 2008). Research by Parasuraman et al. (1985, 1988) emphasized the role of employees in influencing customers’ perceptions of quality of service through two dimensions of service attitude: responsiveness, which is the willingness to help the customer and provide the services required; and assurance, which is the knowledge, courtesy and passion of the staff and their ability to inspire trust and confidence (Parasuraman et al., 1988).
When customers need to communicate with employees for service inquiries, or the reporting of faults, one way to measure success is through “service attitude management.” Therefore, it is believed that the term “service attitude” is best used to describe the readiness of mobile telecommunication service providers to help customers solve service problems and promote trust in the use of the service (Dawi et al., 2016). Lim et al. (2006) found that customer service quality has a significant direct influence on users’ satisfaction. Stiakakis and Petridis (2014) confirmed that interaction quality, which consists of expertise that refers to knowledge regarding the service, and problem solving, which refers to the ability to handle users’ problem promptly and effectively, primarily affect the m-service quality. Furthermore, Zhao and Guo (2013) found that service attitude is one of m-service quality’s dimensions. 
Information content. Ho-Cheong and Park (2005) found that information content quality is an important indicator for customer adoption of a technology, specifically in the context of the mobile Internet. Therefore, service providers should provide good quality information content to attract customers’ attention to the technology they offer. DeLone and McLean (1992) emphasized that the quality of the system, which refers to the quality of the information content, will affect both the use of the system, and customer satisfaction, while Shin (2009) found that the quality of the information content, and the system quality, were the influencing factors for adopting mobile Internet. Zhao and Guo, (2013) found that information content is one of m-service quality dimensions
Individuality. Individuality is the service’s flexibility and adaptability to suite customer needs (Dawi et al., 2016). Individuality can be employed in setting up mobile services by mobile service operators providing flexible, easily customizable services to meet customers’ needs (Chen and Aritejo, 2008). This includes services such as the retrieval of customer information on demand by the customer and one-to-one direct services (Zhao and Guo, 2013). In the mobile telecommunication industry, individuality is considered as one of the major factors for customer satisfaction that leads to loyalty (Hussein and Sushi, 2013). Wen and Helmi (2011) and Kim et al. (2004) also used individuality and convenience to measure service quality.
Satisfaction. Satisfaction can be considered as the main construct to explain all forms of relations between two parties (Sanzo et al., 2003), and lies at the core of exchange-based relationships (Vesel and Zabkar, 2010). Satisfaction is based on comparing the actual performance with the expected performance of an organization, and can be considered as having been achieved if the expected performance, or benefits, are met or exceeded. Furthermore, satisfaction is a complex emotional response to the consumption experience (Oliver, 1997). Many researchers agree that satisfaction is linked to the emotions felt by consumers when they compare current experiences with previous ones (Arcand et al., 2017; Sanzo et al., 2003; Flavian, Guinaleo and Torres, 2006). Lu et al. (2009) confirmed that satisfaction is considered as a factor that affects the m-service quality and asserted that the greater the user satisfaction, the more the m-services are used. 
Service reliability. Service reliability, or the lack of it, is one of the factors that make customers reluctant to use services related to IS, because of the risk of frequent delays in response, service disconnection, poor security, and lack of access (Lim et al., 2006). Thus, service reliability is one of the important factors in both service adoption and measuring service quality (Dawi et al., 2016). In addition, studies in the mobile telecommunications industry found that service reliability plays an important role in influencing the overall quality of the service those customers perceive (Dawi et al., 2016; Lim et al., 2006; van de Kar et al., 2006). Thus, service reliability is the ability to provide the service dependably and accurately (Parasuraman et al., 1988). Service reliability in mobile telecommunications could therefore refer to the ability of the mobile service provider to successfully deliver services perceived as useful by the customer. Stiakakis and Petridis (2014) showed that service reliability is one of m-service quality’s criteria and defined reliability as the completion of the service on time, notifying the user about potential delays, and giving the user the possibility to cancel or continue the service if there is a delay.
Tangible service. When purchasing products, the customers’ judgment of the product quality depends on the external characteristics, such as color, style and packaging (Dawi et al., 2016). However, there are less tangible signals when purchasing services. Tangible service in the mobile-services context is determined by the appearance of the mobile service application interface, its functionality, and the type of services provided (Qureshi et al., 2015). Many previous studies in the mobile telecommunication industry have included tangible service as a dimension of service quality (Chen and Aritejo, 2008; Abu-El Samen et al., 2013; Seth et al., 2008; Qureshi et al., 2015). Zhao and Guo (2013) confirmed that tangible service is one of the criteria used for evaluating library m-service quality.
Section 2.5 highlighted the studies that has been done in area of exploring the factors affecting the adoption to use m-government services using different technology acceptance theories, and these theories can be used in an area of measuring the acceptance of new technology where m-government services has been implemented and used in a desire of the users to apply for the services anytime and anywhere. It also highlighted studies that used service quality dimensions in an area of m-government services. In general, mobile applications have become more personalized and customized, because of the user’s thought that mobile is more portable than PC. Users have to feel that the provided m-government services exclusively provided to them and can meet their expectation. 
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Based on the extensive literature review, there is a need to improve the quality of m-government services in order to improve the relationship between governments and their citizens. Furthermore, improving the quality of m-government services requires cooperation with citizens, and an understanding of citizens’ needs, to increase the awareness of, and the number of people using, m-government services. GCC governments have recognized the citizens’ demand for m-government services and have started designing and implementing these services through mobile platforms. However, GCC governments still face challenges regarding the low usage of m-government services by their citizens. Thus, GCC governments must improve the quality of their m-government services by taking citizens’ needs, and feedback, as the basis for future improvements. More analysis is needed to understand citizens’ requirements in improving m-government services to increase their usage of these services and improve user satisfaction. The current research therefore provides a mechanism to help governments define the requirements for, and improve, m-government services, by identifying these requirements according to the citizens’ needs. The next chapter (Chapter 3) will discuss the research methods used in this dissertation to achieve the research objectives.
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Chapter 3: Research Methodology
[bookmark: _Toc506837292][bookmark: _Toc508471052]3.0 Introduction
Chapter 2 discussed the literature regarding m-government services and the drivers of m-government services. It also reviewed m-government worldwide, including developed countries and developing countries, and specifically highlighted m-government in the GCC countries. Chapter 2 also investigated the theories used to test the adoption of m-government services and the services quality instruments used to test m-government service quality. Finally, it highlighted previous studies performed in the field of m-government services.
This chapter will describe and develop the empirical research methodology for this dissertation’s research. The methodology adopted is drawn from research methods generally used in the interdisciplinary areas of information systems, service quality, and decision-making. While several research approaches and techniques were available, the selection of appropriate methodology was made based on the research aims and the research problem. The chapter starts by presenting overviews of quality, service quality, quality function deployment (QFD), and the analytic hierarchy process (AHP). It goes on to discuss the research methodology, how data were collected, and the techniques and methods adopted to meet the aims of the study. It describes the steps taken when choosing the research design, the research strategy, and the research method. It further discusses other research approaches available in the field of quantitative and qualitative data analysis (see Figure 3.1).





Figure 3.1: Outline of Chapter 3
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The philosophy of research refers to a set of beliefs regarding the nature of the reality being investigated (Bryman, 2012). It is the basic definition of the nature of knowledge. Research philosophies may differ from research objectives regarding the best ways to achieve their goals, but they are not necessarily in conflict with each other (Goddard and Melville, 2004). The choice of research philosophy is determined by the type of knowledge being investigated in the research area (Flick, 2015). Understanding the research philosophy used can help explain the assumptions underlying the research process and how it fits into the methodology used (Bryman, 2012).
Research philosophies can be categorized into two approaches: ontological; and epistemological (Rehman et al., 2014). Ontology refers statements of truth, and epistemology refers to the method for understanding what constitutes truth and deals with, for example, the subjective facts collected from a study field (Bryman, 2012). Both assumptions are related, but each applies different tools and techniques (Almalki, 2016). These approaches of philosophy influence research design (Rehman et al., 2014). According to these philosophies, research methodologies are mainly classified into two types: qualitative; and quantitative. Table 3.1 shows the differences between quantitative and qualitative approaches.
Table 3.1 Comparison between quantitative and qualitative approaches.
	
	Quantitative approach
	Qualitative approach 

	Purpose 
	Its purpose is to explain, predict, and/or control phenomena by focusing on numerical data. Tests hypotheses; deductive. 
	Its purpose is to explain and gain an understanding of phenomena through an intensive set of narrative data. Generates a hypothesis to be examined; inductive.

	Approaches to inquiry 
	Objective, outcome- oriented, focused
	Subjective, process-oriented, holistic

	Hypotheses 
	Testable, specific, declared prior to particular study
	Evolving, tentative, based on particular study

	Research setting
	Dominates the setting as much as possible
	Dominating the setting is not important

	Sampling 
	Random: intention to identify “large”, representative sample to generalize the results of the sample
	Purposive: intention to select “small”, not necessarily representative, sample to gain an in-depth understanding

	Measurement 
	Numerical, standardized 
	Narrative (written words), non-standardized

	Design and method
	Structured, inflexible, specific early in the study re interference, manipulation, and causal control. Comparative causal experimental comparison. Considers a few variables from a large dataset.
	Flexible, specific only in general terms early in the study re non-interference, minimal disturbance. Descriptive history, biography, ethnography, phenomenology, earth theory, case study (and hybrids of these).

	Strengths
	· Allows researchers to analyze more easily.
· The analysis is usually in the form of statistics, graphs, tables, and discussions related to the hypothesis.
· Quantitative analysis allows classification of properties and the construction of more complex statistical models in an attempt to interpret what is observed.
· Results can be generalized to a larger population.
· Provides high level of accuracy.
· The data must be valid, reliable, and independent from the research and process preparation.
	· Ambiguities, which are inherent in human language, can be identified in the analysis.
· The data is in the form of words from notes and documents.
· The qualitative analysis allows a complete, rich, and detailed description.
· Faster than quantitative methods.
· Cheaper than quantitative methods.

	Weaknesses
	· Quantitative implementation is slower than qualitative.
· Can be expensive.
· Low response rates.
· Not easy to implement.
· Requires computer calculations.
	· It is difficult to analyze qualitative data and needs a high level of interpretive skills.
· Good opportunity for bias.
· It is difficult to draw short conclusions from qualitative data.
· Qualitative data faces difficulties re comparisons.
· Low accuracy in terms of statistics.


Source: Diffen (2013) and Zaidi (2017).
Quantitative methodology is widely used in the social and innovative sciences (Rybarova et al., 2006). It is based on the use of mathematical models, theories, and hypotheses in an iterative process, where evidence is evaluated and revised (Ibrahim, 2015). Quantitative methodology consists of the following steps that focus on the objective, rather than the subjective:
1. Collecting the required data using experimental techniques applied to random samples and using survey techniques and quasi-experimental techniques to study specific samples.
1. Examining the collected data to study the research problem, using a research model, or hypothesis.
1. Performing a statistical analysis, a key component of data analytics, of the data that is used to identify the relationships between various aspects of the data under consideration.
1. Presenting the results in the form of tables and charts.
Qualitative methodology is a methodology used to investigate human behavior, and the causes of these behaviors, through using why and how questions, not only when and where (Ibrahim, 2015). It uses many interactive and human approaches. In addition, it uses a small, concentrated sample, not a randomly selected one, as in the quantitative method. Qualitative methodology focuses on subjectivity rather than objectivity and consists of the following steps:
1. Gathering required data using interviews, case studies, direct observation, focus groups, or action research, which means that the researcher participates in the process under study.
1. Fundamentally explaining and describing the collected data.
1. Further explaining the data, processes, entities, and interactions observed.
1. Examining the focused sample of the research to measure the problem using those samples.
This research primarily investigates m-government service quality requirements as a construct for establishing priorities regarding their quality attributes which are then used as the basis for increasing citizens’ satisfaction and the strength the relationship between the government and its citizens. In order to adopt an appropriate methodological framework for this research, an overview of researches approaches (qualitative and quantitative) has been discussed, as an appropriate one needed to be selected to address the research questions identified in the research. Selecting appropriate approaches helps with turning the research questions into actual research. The current research has adopted a quantitative research methodology to help in the data collection. The validation and verification of every step has been carried out using a case study of countries from the Gulf Corporation Council (GCC) countries.
In order to identify the citizens’ requirements, this research takes as its input the empirical data from citizens. The most appropriate method that helps in identifying the customer needs and manipulating them by converting them into technical requirements for improvements is Quality Function Deployment (QFD) (Ibrahim, 2015, Ozdağoğlu and Salum, 2009; Vinayak and Kodali, 2013; Zare Mehrjerdi, 2010; Zheng and Pulli, 2007). QFD is one of the most effective methods for the improvement of the quality (Abdollah Shamshirsaz, 2015). 
[bookmark: _Toc506837294][bookmark: _Toc508471054]3.2 Introduction to Quality Function Deployment (QFD)
QFD was developed by Yoji Akao and Shigeru Mizuno during the late 1960s as a quality system to deliver goods and services efficiently, in a way that satisfied customers, by listening to the “voice of the customer” (Ozdağoğlu and Salum, 2009; Vinayak and Kodali, 2013; Zare Mehrjerdi, 2010; Zheng and Pulli, 2007). Companies should listen to the voice of the customer throughout the development of products and services (Vinayak and Kodali, 2013). QFD is a method used to translate customer requirements into technical requirements (Vinayak and Kodali, 2013; Zheng and Pulli, 2007) that align customers and products (Ginn and Zairi, 2005), resulting in customer satisfaction and continuous improvements (John et al., 2014). Vinayak and Kodali (2013) reported that QFD is a tool that has been proven, by using a series of matrices, to help companies focus on what customers perceive, and confirm that these qualities exist in the product, and went on to develop a benchmarking QFD model as best practice.
However, QFD can also be used to develop customer-oriented, innovative products (Govers, 1996). Thus, QFD’s early application focused on industries such as software, electronics, and automobiles (Vinayak and Kodali, 2013). Barkley and Saylor (2001), whose study builds quality in project processes, argued that QFD improves the design features of products to satisfy the expressed needs of customers, prioritizes product design features, and selects the most important features for attention later in the design process. QFD is a service-planning and development tool that facilitates an organized way for a service provider to improve quality and ensure customer satisfaction, while preserving sustainable competitive advantage (Akao, 1990).
The difference between QFD and traditional quality systems is that QFD maximizes the positive qualities of a product that add value, the purpose of which is to satisfy customers’ needs. Traditional systems focus on minimizing negative qualities (Mazur, 1993), and thus QFD represents a systematic approach that translates customers’ requirements into product design (Helper and Mazur, 2006), focusing on creating value by taking customers’ visible and invisible requirements, and considering them as service features by communicating them throughout the organization (Mazur, 1993).
QFD has been applied to service sectors such as government, healthcare, banking, and education (Vinayak and Kodali, 2013). One of the most important features of QFD is the ability to use it to understand the constant changes to customers’ desires (Ozdağoğlu and Salum, 2009). When products or services do not meet customer requirements, the customers resist using the product or service (Asadabadi, 2016). Therefore, organizations must implement product improvements to meet or exceed the customer needs (Vinayak and Kodali, 2013). One of the most challenging processes is identifying and prioritizing the improvement objectives (Fatimah, 2014). QFD objectively prioritizes the elements, based on the priorities of customer needs, to be applied in an organization’s strategic decisions (Zare Mehrjerdi, 2010); in other words, QFD transforms service development from a reactive approach to a proactive approach (Ibrahim, 2015).
QFD has two implementation or improvement purposes:
1. the way the organization communicates with customers; and
1. the completeness of delivered products’ specifications, and their traceability to customer needs and feedback (González, 2001).
QFD consists of four planning phases (Barkley and Saylor, 2001):
1. Product planning: translating customer demands into technical design requirements.
1. Parts deployment: converting technical design requirements into parts.
1. Processes planning: testing all processes and selecting the correct one.
1. Production planning: considering production processes.
Many studies have confirmed the benefits of applying QFD to service areas, including lower design and running costs, avoiding service deployment failure, fewer and earlier design changes, reduced product development time, fewer startup problems, better company performance, improved service quality, and increased customer satisfaction (Camgöz-Akdağ et al., 2016; Franceschini and Rossetto, 1995; Kim et al., 1998). The use of the QFD provides a common vision among team members and management by providing visibility and participation at every step before embarking on service development and implementation (Barkley and Saylor, 2001). QFD promotes administrative support by linking services decisions to strategic direction. It also prevents teams from working blindly because their activities are linked to all aspects of the QFD process (Han, 2016). The unique approach of QFD is the ability to integrate spoken and unspoken customer needs with the technical aspects of service provision (Barkley and Saylor, 2001).
From an m-government perspective, it is important to set standards to maintain the quality of m-government services. However, the goal of quality is always to achieve customer satisfaction, and this reveals the importance of QFD in ensuring that the voice of the customer drives all the quality procedures. QFD also enables continuous measurement of service quality; it is a way of converting users’ needs into technical goals, and effectively prioritizing service-development tasks during different phases of development to ensure that the services or products meet customers’ requirements.
QFD includes a process called the house of quality (HOQ) that uses a matrix to present the relationship between the customer requirements (“whats”) and the related technical requirements (“hows”) (Hauser and Clausing, 1988). As shown in Figure 3.2, the “whats” are the customer requirements, and the “hows” are the technical requirements of the “whats”. Briefly, the HOQ explains how the technical requirements can meet the customer requirements, and the combination of both requirements represents a customer-driven and market-oriented process for decision-making (Uppalanchi, 2010). Therefore, it is necessary to investigate and understand the customer requirements before developing or improving products or services to increase customer satisfaction to reduce the cost for businesses (Han, 2016).
[image: ]Figure 3.2: House of Quality (HOQ)
1. Steps involved in building the HOQ
Step1: Identification and establishment of customer requirements
This step refers to identification of the customer requirements, also called the “voice of the customers”, customer needs, or customer demand, and are defined as the “whats” in the HOQ matrix (Figure 3.1). This step is performed using market research, through personal interviews or focus groups (8–15 people). The requirements identified are usually represented in customer-focused terms, such as “basic needs”, i.e. what customers assume the service will do, “articulated needs”, i.e. what the customers want the service do, and “excitement needs”, i.e. what will, if fulfilled, delight customers. These classifications have been defined by King (1989) as “demanded” or “expected” quality, and “exciting” or “attractive” quality. Once these requirements are ascertained, they are then organized in a hierarchical format to aid prioritization, in the form of primary, secondary and specialized requirements. One popular technique that can be used in this process is known as Kawakita Jiro (KJ) diagram, in which customer requirements are organized in affinity groups (Abdollah Shamshirsaz, 2015).
Step 2: Prioritizing the customer requirements
When referring to customers’ requirements, some are more important than others. It is hence necessary to prioritize these requirements with respect to one another. This step helps the developer team, or technical team, to balance the cost and the time of fulfilling the requirements with the interests of the customer, as well as helping them focus on the most important requirements. The prioritization process can be undertaken using direct market research with customers and leads to what is known as a “quality plan”, which is the process of weighting the most important customer requirements by considering customer ratings, potential increases in sales, and improvement in quality for the target factor (Hussain et al., 2011). The process of building a quality plan involves rating all customer requirements, based on the degree of importance to the customer (usually on a scale of 1 to 5), the degree of improvement (expressed as a percentage) required by customers for their rating to match that of competitor organizations, as a measure of competitive performance, and the potential for increased sales (where 1.5, 1.2, and 1.0 are significant, important, and important, respectively). 
Step 3: Identifying or establishing the technical or designing requirements
Technical requirements refer both to customer requirements regarding quality, i.e. service expectations, or software capabilities, known as “hows,” and also to the technical specifications, from the software developers’ point of view, needed to meet customer requirements, known as “whats.” These requirements are usually translated from customer requirements, and they must be feasible and measurable, to ensure competitive advantage and the software developers must work to the same requirements. The technical requirements are identified using focus groups within the software-development team. The technical requirements identified are further explored and sorted into tree diagrams, which represent all the information as a matrix, and group all relationships using a tree-and-branch format (Goetsch and Davis, 2014).
Step 4: Correlation matrix of technical requirements
This step, which considered as the roof of the HOQ, is used to define the possible interactions (which could be overlapping or synergistic) between the derived technical requirements, to identify areas of inherent conflict in technical requirements early in the development or improvement process (Han, 2016). However, early tradeoff between the technical requirements should be avoided. Using the matrix helps avoid the need for structural design changes and large amounts of rework. The correlation matrix helps to provide insight into the communication necessary between the technical teams, including the service development team, as well as helping to improve the overall product, and avoid performance degradation. Usually, the correlation matrix maps each of the technical requirements in relation to one another by categorizing the relationship as ● (strong positive +9), ○ (positive +3), × (negative −3), or ♦ (strong negative −9), showing how each requirement impacts on the others (Hussain et al., 2011). Furthermore, this provides an indication of which modifications to technical requirements will have the highest impact on the overall outcome, possibly affecting other requirements (Han, 2016).
Step 5: Relationship matrix between customer requirements and technical requirements
After identifying the technical requirements and the interrelationships between them, the next step is to examine how the technical requirements (“hows”) relate to the “whats” regarding customer requirements. The middle portion of the HOQ shows the relationship between the customer requirements and the technical requirements. Moreover, the impact on each cell of the matrix shows the relationship between customer requirements and technical requirements (Shen et al., 2000). In general, the link between the two requirements is positive (suggesting that an improvement regarding the technical requirements will lead to higher customer satisfaction (Han, 2016)), and these links rarely have different impact strengths (Shen et al., 2000). Such links are usually created using scales of significance, either 1 to 5 or 1 to 9, with a higher number indicating the strongest relationship (Hussain et al., 2011). This research used the following symbols: ● = 9 (strongest relationship); ○ = 3 (medium relationship); ∆ = 1 (weak relationship); and blank cells, which indicate no relationship. This resulting value is of absolute importance to the design requirements. The absolute values for both requirements are then standardized on a scale of 1 to 9, to obtain relative importance values. This step is useful for the developer in prioritizing tasks and understanding the correlation between customer requirements and technical requirements, which otherwise may not have been identified (Han, 2016).
Step 6: Competitive benchmarking with customer requirements
Benchmarking is the process of comparing services or products (i.e. their design and associated performance levels) with those of other organizations or competitors to gain new insights and information about their relative position in the market and identify key features and opportunities that will guide future improvements and development. The process in this matrix includes a competitive measurement of current services or products in the same market segment of the service or product being developed. This process is useful for guiding the improvement of services and products by measuring customer perceptions of how well the organization’s services or products are competitive and meet customer needs. The matrix provides market data, facilitates the setting of new strategic goals for services or products, and compares these services or products to those of its key competitors (Uppalanchi, 2010).
Step 7: Prioritizing technical requirements
The technical priority matrix is used to indicate the level of difficulty of each technical requirement (“hows”) designed to fulfill customers’ desires (“whats”). The difficulty may be related to service or product design, manufacturing, software limitations or bugs, suppliers, or competitive pressures, but its determination should be linked to the problem under consideration. Depending on the level of difficulty of the technical requirements, action can be taken to resolve difficulties, either by conducting experiments and research tests, using new materials and techniques, or soliciting expert opinions. To calculate technical priorities, the software developer multiplies each of the interrelationship ratings (0, 1, 3, or 9) in the interrelationship matrix of technical requirements by the overall weighting value of the corresponding customer desire, and then totals the columns (Goetsch and Davis, 2014). Then, the percentage of total technical priority can be calculated using the following formula:
% total priority = (Technical priority ÷ ∑Technical priorities) × 100.
Step 8: Determining which technical requirement to deploy
The final step, which completes the HOQ, is called the design target matrix (used for products or services that are newly designed, or for the improvement of existing products or services), and this matrix is placed at the bottom of the HOQ (Han, 2016). This step is used to set the strategic goals for the organization in selecting which requirements have the highest priority for deployment to create customer satisfaction (Goetsch and Davis, 2014). In this matrix, both the competitive services or products, and their owners within the organization, are measured against the technical requirements, i.e. the “hows”, translated from customer requirements. The goal is to set goals for technical requirements that meet customer requirements and thus exceed the service or product of competitors (Goetsch and Davis, 2014).
Evbuomwan (1994) studied the development of concurrent engineering design systems using QFD, and identified that performance, robustness, and cost, as well as other life cycle issues (manufacture, assembly, serviceability, reliability, environment, etc.) are the factors that mostly influence design. The results of the study led to the development of the structure of the design function deployment system, which includes a guided design model, a set of design methods, and the creation of knowledge bases / rules, and databases, that are used to generate space design solutions, and allow the selection of the most satisfactory design for subsequent implementation. The study mentioned that implementing QFD in improving any service or product is useful in the following ways:
1. it helps improve communication across the various departments and functions within the organization, as well as helping them to focus on their collective tasks when they participate in product or service development;
1. it provides an organized method of design to enhance the quality of the products, services, or systems, and ensures that the product or service development process is guided by the need to meet customer requirements; and
1. high-quality charts can be used as databases to build and store large amounts of design knowledge during the product or service development process.
Although the QFD approach can address multiple and conflicting criteria, it does not account for the impact of organizational objectives, or the requirements of the customers regarding evaluation criteria. In fact, the weighting of the organization’s evaluation criteria depends to a large extent on the priorities and strategies for the development being undertaken (Ibrahim, 2015). In cases where the weighting is arbitrary, and self-determined, without regard to the “voice” of the customer, the organization may not provide exactly what the customer wants. In general, the psychology of the customer leads them to rate almost everything as equally important, though it is not actually the case (Bhattacharya et al., 2005). Thus, a differentiation of customer requirements is strongly recommended to weight the data that tends to be grouped around the highest possible scores (Hussain et al., 2011). Otherwise, these data will not help the QFD developer or technical developer to prioritize technical responses according to the customers’ needs. Thus, there is need to integrate QFD method with another method that helps in prioritizing the customer requirements. According to Hussain et al. (2017), AHP is one of the best methods in prioritizing the criteria. AHP is a useful tool designed to solve complex multi-criteria decision-making problems (Ahmad and Hussain, 2016; Saaty, 2008). AHP provides a means of prioritizing the various elements in the hierarchy, thereby assisting the government and software developers in focusing on the most important issues (Zhao and Khan, 2013).
Recently, the combination of QFD and AHP has been done in different areas such as higher education (Lam and Zhao, 1998), logistics (Chuang, 2001; Partovi, 2006), manufacturing (Hanumaiah et al., 2006), military (Partovi and Epperly, 1999), sports (Partovi and Corredoira, 2002), supply chain management (Ho et al., 2011) and project management (Al-Kaabi, 2011). Thus, the research used the integration of QFD and AHP in m-government area. From a mobile-technology perspective, Zhao and Guo (2013) noted that, with the development of m-services, measurement scales needed to be adjusted to improve m-service quality. However, this research explores the dimensions of m-government services and recommends ways to improve the quality of services by determining citizens’ requirements and applying them to these services. For these objectives, QFD and AHP methods are an ideal methodology for the identification and prioritizing of customer requirements.
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The world is considered as a complex environment, a system can be influenced by many interacting factors, including those of the environment, people, and industry. AHP is an appropriate methodology for complex systems that allows for the interpretation both of the qualitative and quantitative aspects of decision-making (Saaty and Sagir, 2009). AHP was developed by Thomas L. Saaty in the 1970s (see, for example, Saaty, 1983, 1988), who demonstrated that AHP is a valuable technique for multi-criteria decision-making. AHP methodology can change the subjective probability of uncertainty into a framework of measurable standards and proportion measures that culminate in a single scale. To make decisions about the resulting system, through a holistic and analytical approach, requires robust decision-making methodologies. Saaty and Shang (2011) explored the prioritization of divergent intangible humane acts using AHP, and the study reported that AHP approach is suitable for comparisons where the magnitudes are either very small or very large. The pairwise comparison techniques used in AHP are best suited to these small and large magnitudes, unlike the rating system.
AHP is useful in reducing the complexity of a decision or problem by conceptualizing it as a hierarchy, and using a series of pairwise comparisons (Saaty, 2006). Saaty (2006) stated that the AHP approach allows the use of quantitative data, intuition, experience, and insight. AHP is easily understood by decision makers, and also by non-experts, who can participate in the decision-making process. Therefore, the AHP method is preferred by many practitioners looking for an effective method of prioritization (Ahmad and Hussain, 2017). Another advantage of AHP is the ability to resolve multi-purpose decision situations (Saaty, 2006). AHP not only allows the researcher to manage different types of data, it is also the evaluation of the input consistency of decision makers (Stoklasa et al., 2013). Dong et al. (2010) and Stoklasa et al. (2013) emphasized the importance of measuring consistency in consensus and collective decision-making. Kravchenko and Sredenko (2011) evaluated AHP and concluded that it was important to find alternatives to the issues that would increase the efficiency of decision-making. The main benefit of the AHP method is its suitability for modeling uncertainty and risk, because it is intuitive, and capable of analyzing large amounts of data. Saaty (2006) outlined the advantages in applying the AHP for group decision-making as follows:
1. it is a one-stop solution to unstructured problems;
1. it can solve complex problems;
1. it can connect points between interrelated elements in complex modes;
1. it can break complex problems or issues into simple elements distributed over multiple levels of hierarchy;
1. it allows pairwise comparisons of items at the same hierarchical level to derive priorities;
1. it helps in converting intangible judgments into measurable tables;
1. it allows the data to be checked for consistency;
1. it allows an assessment of priorities for alternative solutions to the problem;
1. it leads to various conclusions; and
1. it allows adjustments and repetition to improve results.
Saaty (2006, 2012) has used AHP, since its inception in the 1970s, for prioritization, strategic decision-making, project management, quality management, and risk management in a large variety of projects, industries, and applications. Badizadeh and Khanmohammadi (2011) and Pun et al. (2010) used the AHP method for identifying priorities in product-development strategies, and the associated risks, by using risk assessment to develop new products, which has helped researchers to avoid confusion and make better decisions when designing questionnaires. Saadi et al. (2017) used AHP in prioritizing the key criteria that influence citizens’ preferences in using m-government services using TAM and DOI, and other external variables, such as perceived privacy and perceived security. The study found that the ease-of-use and security criteria had the highest priority for citizens regarding the usage of m-government services, whereas observability has the lowest priority. AHP is thus one of the best approaches to prioritizing criteria (Saadi et al., 2017), and this research will take the advantage of the prioritization capability of AHP and integrate it with the QFD approach by implementing these two methods as case study in the GCC. Table 3.2 shows the advantage of using AHP.
Table 3.2: Advantages of AHP
	Advantage
	Description

	Unity 
	Provides a single model, easy to understand, flexible for a wide range of unstructured problems

	Complexity
	It integrates deductive approaches and systems approaches in solving complex problems

	Independence
	It can deal with the interconnectedness of elements in a system and does not insist on linear thinking

	Hierarchical structure
	It reflects the natural direction of the mind to sort system elements to different levels, and group like elements at each level


	Measurement
	It provides a measuring scale of intangible and a method of prioritization

	Consistency
	It tracks the logical consistency of judgments used in determining priorities

	Syntheses 
	It leads to a general estimation of the desirability of each alternative

	Trade-offs
	Its provide the ability to measure the relative priority of the system’s factor and enable decision maker to select the best alternative based on their goals 

	Judgment and consensus 
	It does not insist on consensus, but brings together a representative result of a variety of provisions

	Process repetition
	It enables people to refine their definition of the problem and improve their judgment and understanding through repetition


Source: Abdollah Shamshirsaz (2015)
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The primary concept of this research is to identify the citizens’ requirements so that they can be met and the quality of m-government services thus improved. A close relationship with customer helps to shorten the feedback loop and speed up the quality-improvement process (Ho et al., 2011). Al-Kaabi (2011) found that non-customer participation led to 40%–60% of projects defects and failures. Although the extant literature has not focused on improving m-government service quality by understanding customer requirements, researchers and practitioners around the world have, however, made significant investments to improve the quality and competitiveness of services/ manufactured products, resulting in a large body of knowledge encompassed by QFD and its embodiment in the HOQ (Han, 2016). By listening to the “voice of the customer,” QFD became the most effective quality system to satisfy customer requirements in order to improve product / service quality (Mazur, 1993).
To better align citizens’ requirements, or the “voice of the customer,” with m-government services quality, an integrated analytical approach has been developed combining QFD and AHP methods. The most important information provided by QFD is the weights of evaluation criteria derived from the classifications of the importance of customers’ requirements along with the associated weighting of the relationship between customers’ requirements and the benchmark assessment. In general, both the importance assessment of users’ requirements and the relationship distributions are determined by decision makers arbitrarily. This may lead to a degree of inconsistency and thus lead to deterioration in the quality of decisions taken. To overcome this defect, AHP is used to evaluate its consistency. Thus, this research has integrated both QFD and AHP to identify and prioritize citizens’ requirements to help m-government decision makers to improve the quality of m-government services based on the priorities for deployment and their associated dependencies.
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The GCC is a region that already implements most of its government services through mobile devices, and GCC countries are expected to play a vital role in the market in providing services though mobile devices (Gulf News, 2014). Competition between GCC governments has also been created regarding implementing mobile applications that increase citizens’ satisfaction. In this competition, the UAE has been ranked first among the GCC countries by the Online Service Index in the UN’s E-Government Survey 2012, a United Nations E-government database tool that evaluates e-government by the number of services implemented through mobile applications, followed by Bahrain, KSA, Kuwait, Qatar, and Oman (United Arab Emirates Telecommunications Regulatory Authority, 2016b). To improve m-government service quality in the GCC countries, the country most successfully implementing m-government should be selected as the case study to evaluate best practice that other GCC countries should adopt. Therefore, the UAE has been chosen as the case-study country.
The UAE government was an early adopter of m-government services, with its initiative, announced in 2013, to activate all e-government services via mobile applications, establish new m-government services, and invite all the UAE’s government entities to devise unified mobile strategies for transformation into m-government services (Gulf News, 2014). As a result, the UAE is now at the forefront of e-transformation in the Middle East region, recently ranked seventh in global of e-government services (United Arab Emirates Ministry of Interior, 2016). The UAE also leads the list of countries in the Middle East providing m-government services (United Arab Emirates Telecommunications Regulatory Authority, 2016a). Thus, the launch of the m-government services, known as smart government, is a turning point in how governments work. The transition to the most comprehensive m-government concepts, the development of services available anywhere and the goal of serving citizens efficiently and effectively through smart tools are all in line with the ambitious goals of the UAE 2021 vision (United Arab Emirates Telecommunications Regulatory Authority, 2016a).
The UAE’s Ministry of Interior (MOI) has led government departments in shifting services to mobile platforms. The MOI announced that its application for smart phones supported 16 languages on the IOS, Android, Windows, and Blackberry operating platforms, contributing to multilingualism by increasing the proportion of users who speak other languages and enabling a larger segment of the population with different nationalities, cultures, and levels of education to easily browse the application and use its services (United Arab Emirates Ministry of Interior, 2016). The MOI application provides several services to the citizens and residents, including:
1. Traffic and licensing (vehicle registration, traffic fines, license plates, driving tests, and traffic services for companies).
1. Civil defense (institutional licensing and engineering plans).
1. Police headquarters (police services).
1. Naturalization and residency (entry permit services, entry visa services, residency, and foreign affairs).
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a) Data Collection
Data collection is an important criterion for any type of research study. The collection of inaccurate data can affect the results of the study and eventually lead to invalid results. The evaluation impact of different data collection methods differs along a continuum. At one end of the continuum are quantitative methods, and at the other end, are qualitative methods of data collection. Quantitative data collection methods rely on random sampling and appropriately structured data collection tools for different trials in predefined response categories. This produces results that are easy to summarize, compare, and generalize. Quantitative research concerns hypotheses derived from theory, and the ability to measure the phenomenon being studied. Depending on the research question, participants can be randomly assigned to different treatments. If this is not possible, the researcher can collect data on participants’ characteristics and circumstances for statistical control of their effect on the dependent, or outcome, variable. If the intention is to generalize the research participants to a larger population, the researcher uses probability samples to select the participants. There are strategies for the typical quantitative data gathering such as:
1. experiments or clinical trials;
2. observing and recording defined events;
3. obtaining relevant data from management information systems (MISs); and
4. designing surveys with closed questions.
This research will use two tools in order to accomplish the QFD requirements to fulfil the research analysis, focus group and questionnaires. 


Focus Groups
A focus group is a group of deliberately selected people who participate in a planned discussion designed to draw consumer perceptions about a particular topic or area of interest in a non-threatening and acceptable environment. A focus group is deliberately a collective: unlike interviews, that usually involve one individual, the focus group method allows group members to interact and influence each other during discussion, and to consider different ideas and perspectives. The focus group has several advantages that are detailed briefly below:
1. Focus groups allow alternative methods for obtaining information from consumers, without the possible “knee-jerk” responses generated by surveys. Survey tools must be viewed as scientific, particularly when producing quantitative data, and therefore can be overlooked by those who lack confidence in other market research strategies. Focus groups, however, have a clear advantage over some other types of market research: they are flexible in design, and benefit from the decision makers, who have knowledge of the brand, products, or services, being able to talk to their customers. A good supervisor in focus groups can act as a proxy for decision makers.
2. Focus groups can be conducted as part of a series, using different participants, but the area of interest is constant. The use of many focus groups can compensate for differences between informal groups; for example, when a particular group does not get on with the subject, or the supervisor (or even each other).
3. Furthermore, environmental variables that may or may not be obvious to the market researcher can affect the results of the focus group. Ensuring that there are many focus groups is a way of avoiding this type of “noise”.
4. The purpose of a focus group is not to reach a consensus, or a level of agreement, or to decide what to do about something. Focus groups are designed to identify consumer feelings, perceptions, and ideas about a specific product, service, or solution. They do so very well, in part, because focus groups use qualitative data collection methods. As with the dynamics of real life, participants can interact, and influence each other.
The quality of the focus group results depends on the discussion. If focus group participants become disturbed or intimidated by hi-tech apparatus, or even standard apparatus for focused group research, they may refuse the task involved, i.e. exploring their deep feelings, perceptions, and decisions on the subject at hand. Participants must feel comfortable enough to interact openly. The line of interrogation used in focus groups, known as the questioning route method, or corresponding protocol has been defined, and follows a logical sequence intended to simulate normal exchange (Ibrahim, 2015). Supervisors avoid abrupt changes in direction or subject and ensure that all participants in the focus group have inputs and contribute as much as possible. The members of the expert group should be able to interpret the context of the discussion and find the context logical and comfortable.
The findings of focus group research are robust. When participants in the focus group are genuinely involved in the study, and the supervisor is skillful enough, the result can be clarity on the main topics. The partial analysis of the information that emerges from the study is, however, not easy to achieve through the focus group methods. This simply refers to the appropriate application of focus groups and does not mean that the use of these techniques and protocols should not continue.
The nature of the focus-group approaches used in market research is changing. Researchers use smaller groups to conduct market research than in the past, and with good results (Carruthers, 1999). The results when using smaller numbers of participants in focus groups are often deeper and scrutinize the subconscious or undeclared preferences of consumers. Some of the analytical methods used for focus groups differ radically from text-based analysis, which is an indispensable condition for group focus research. Participants in focus groups have also become more diverse. This requires sensitivity and self-awareness, so that people who may be marginalized in society can comfortably share their perceptions and opinions with people in power (Carruthers, 1999).
This research used two focus groups. The first focus group consisted of ten users of the UAE’s MOI app. These users were selected from the MOI app database, based on years of experience (more than two years), and the number of services used per year (more than 20), who also provided frequent feedback through surveys or suggestion channels to help develop the app, and could be contacted by MOI app software developers regularly to test the new versions or services before officially launching them. This group helped in identifying the users’ requirements in order to improve the quality of m-government services. They were gathered together as part of a researcher-led focus group and also contacted by phone and email if further information was required. The second focus group consisted of software developers and was required to translate the factors identified by the users into technical requirement. This focus group comprised six expert software developers of UAE’s MOI app. The software developers were selected based on the following criteria: had been involved in developing the app since its inception; had more than ten years’ work experience in the same field (software developer and mobile app developer); had knowledge of most of the MOI’s procedures; had been involve in the annual governmental evaluation of the app; and had been responsible for resolving and closing all the feedback and improvements set by the UAE Council of Ministers.


Questionnaires
A questionnaire is one of the easiest techniques that can be used to collect data. There are different types of questionnaire, including: paper-and-pencil questionnaires; web-based questionnaires; checklists; and rating scales. Paper-and-pencil questionnaires can be sent to a large number of people, saving the researcher time and money. People are more honest while answering questionnaires regarding controversial issues, especially as their responses are anonymous. But questionnaires also have drawbacks (Leedy and Ormrod, 2001). However, the majority of people who receive questionnaires do not respond to them, so the sample may not be representative. Web-based questionnaires are one of the new growing methodologies using of Internet-based research. This involves receiving an email and clicking on a link to take you to a secure website to fill out the questionnaire. This type of research is often faster, and less detailed. Questionnaires frequently use checklists and evaluation techniques. These devices help simplify and define people’s behaviors and attitudes. A checklist is a list of behaviors, characteristics, or entities that the researcher is looking for. Either the researcher or participant in the survey will check whether each listed item is present, or true, observable, or vice versa. A rating scale, also known as a Likert scale, is more useful when the behavior needs to be evaluated on a continuum. 
The methods of qualitative data collection play an important role in assessing impact by providing useful information to understand the processes behind the observed results, and to assess changes in people’s perceptions of their satisfaction (Leedy and Ormrod, 2001). In addition, qualitative methods can be used to improve the quality of quantitative assessments based on the survey by helping to: generate the evaluation hypothesis; enhance the design of survey questionnaires; and expand or clarify the results of the quantitative assessment. These methods are characterized by the following features:
1. They tend to be open-ended, and less structured, protocols (i.e. researchers can change the strategy of data collection by adding, refining, or dropping techniques or informants).
1. They rely on interactive interviews (i.e. respondents can be interviewed several times to follow up on a particular issue, clarify concepts, or check the reliability of the data).
1. They use triangulation to increase the reliability of the research findings (i.e. researchers use multiple methods to collect data to verify the results).
1. In general, results cannot be generalized to any particular population group, but each case study produces evidence that can be used to look for general patterns among different studies on the same subject.
Regardless of the types of data involved, it takes time to collect data in a qualitative study. The researcher needs to record any data that can be useful thoroughly, accurately, and methodically, using field observations, drawings, audiotapes, photographs, and other appropriate means. Data collection methods must also adhere to the ethical principles of research. This research applied four questionnaires. The first questionnaire, with open-ended questions, was applied to the focus group to help them identify the requirements needed to improve the quality of UAEs’ MOI app. After collecting the users’ requirements, another questionnaire was developed for the users’ focus group using these data in order prioritize each of the 27 users’ requirements, using AHP, that had been collected and refined. A scale of nine units was used to reflect the degree of importance and help determine the intensity of the relationships between the criteria. The 27 elements led to 351 judgments, as calculated using the following equation (Saaty, 1990):
().
The third questionnaire was developed using the requirements collected from users’ focus group to evaluate the competitors of the UAE’s MOI app. The fourth questionnaire was developed for the technical focus group to evaluate the UAE’s MOI app compared to its competitors. The competitors’ questionnaire was developed in two parts (as shown in Appendix A):
· Part A: First, a brief explanation was provided of the definition of m-government, the requirements of the research, and the research objective. Second, the respondents had to provide demographic information such as gender, age, level of education, nationality, occupation, frequency of using the application, and most-used service.
· Part B: This part included five sections, distributed according the classification of the users’ requirement categories: service environment; service interaction; information control; service effect; and outcome quality.
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Data obtained from a study may or may not be in quantitative, i.e. numerical, form. If the data are not in numerical form, the researcher can still perform a qualitative analysis, based on individual participants’ experiences. However, if the data are in numerical format, the researcher can usually start by working on some meta-statistics to summarize patterns in the results. Thus, the study will analyze the data using the automated Excel function for the calculation the HOQ results and the Consultant to Government and Industries’ (CGI’s) system (a Canadian global information technology integration system used online for AHP calculation) to calculate the AHP. For increased accuracy, the author also developed an automated system dependent on AHP equations.
The research used affinity diagram to categorize the users’ requirements. An affinity diagram is an easy and useful tool used to group and understand information. The purpose of the affinity diagram is to generate, standardize and organize information related to the service, process, problem, or complex issue (Awasthi and Chauhan, 2012). The creation of an affinity diagram is a creative process that expresses ideas without quantifying them. It helps the group develop their thinking system around a complex issue or complex problem (Ho et al., 2011). Affinity diagrams can be used at any stage where generating and organizing a huge amount of information is required (Awasthi and Chauhan, 2012). For example, leaders can use the diagram during strategic planning to organize their ideas and thoughts, while the optimization team can use the diagram to analyze the common causes of change in the project. The affinity diagram is flexible in its application and easy to use. 
The research also used a tree diagram to organize the users’ requirements and classify them in a tree-and-branch structure to relate each users’ requirement to the suitable technical requirement(s). A tree diagram is one of the tools that allows researchers to see all the possible outcomes (Goetsch and Davis, 2014). It can be used in strategic decision-making, probability, or valuation calculations (Goetsch and Davis, 2014).
[bookmark: _Toc506837299][bookmark: _Toc508471060]3.8 Conclusions
There is an important difference between quantitative research and qualitative research. In quantitative research, information obtained from participants is expressed in numerical form. Studying the number of recovered items, reaction times, or number of acts of aggression are all examples of quantitative research. In qualitative research, however, information obtained from participants is not expressed in numerical form. The focus is on participants’ stated experiences and stated intentions that they attach to themselves, to others, or to their environment. In some cases, qualitative research can benefit from direct quotations from participants, given that these quotations are often very revealing. This research used a quantitative approach to identify the citizens’ needs and prioritize them using the integration of QFD and AHP.
The next chapter describes the implementation of the QFD approach using HOQ steps in a case study of the GCC countries to identify the factors influencing the quality of m-government services. Through HOQ steps, an AHP method will be utilized to prioritize the citizens’ requirement according to the relative importance assigned to them by the citizens. The outcome of this will be the completed HOQ.


[bookmark: _Toc506837300][bookmark: _Toc508471061]Chapter 4: Research Results
[bookmark: _Toc506837301][bookmark: _Toc508471062]4.0 Introduction
Chapter 3 discussed the research onion philosophy, starting with choosing the quantitative approach as the research requirement. Quality function deployment (QFD) and the analytical hierarchy process (AHP) have been introduced as the best method for this research to identify the factors derived from citizens and prioritize these factors to improve citizens’ satisfaction and strengthen the relationship between governments and their citizens.
Chapter 4 will describe the research itself, and the results found. The objective of the study is to identify citizens’ requirements to improve the quality of mobile government (m-government) services in the Gulf Cooperation Council (GCC) countries. This chapter presents the sample chosen to meet the study’s objectives. A step-by-step analysis of the house of quality (HOQ) is also presented. Finally, conclusions are drawn (see Figure 4.1).
Figure 4.1: Outline of Chapter 4.

[bookmark: _Toc506837302][bookmark: _Toc508471063]4.1 Sample Profile
The researcher selected users of the UAE’s MOI application (app) as one focus group. The focus group consisted of 10 MOI app users. The users were selected from the MOI app database, based on years of experience (more than two years), and the number of services used per year (more than 20), who also provided frequent feedback through surveys or suggestion channels to help develop the app, and could be contacted by MOI app software developers regularly to test the new versions or services before officially launching them. The demographic profile of the focus group was as follows (see also Figure 4.2):
1. Gender: 80% male and 20% female.
2. Age: 5%, less than 25 years old; 50%, 26–35 years old; and 45%, 36–45 years old; 0%, 46-55 years old; and 0% greater than 56 years old.
3. Educational level: 20% high school; 30% diploma; 45% bachelor’s degree; and 4% master’s degree; and 1% PHD.
4. Nationality: 60% from UAE; 10% from Jordan; 10% from the US; 10% from Sudan; and 10% from Pakistan.
[image: C:\Users\Walied\Dropbox\DBA\Dissertation\demographic UAE.jpg]Figure 4.2: Demographic profile of the users’ focus group for the UAE’s MOI app.
A focus group of six experts’ software developers for the UAE’s MOI app. The software developers were selected based on the following criteria: had been involved in developing the app since its inception; had more than ten years’ work experience in the same field (software developer and mobile app developer); had knowledge of most of the MOI’s procedures; had been involve in the annual governmental evaluation of the app; and had been responsible for resolving and closing all the feedback and improvements set by the UAE Council of Ministers. This focus group was selected to determine the related customer requirements from a technical perspective.
Users of the MOI apps in the KSA, Kuwait, and Bahrain also completed the questionnaires to evaluate the MOI app in their countries in order to compare it with the UAE’s MOI app. For the KSA’s MOI app, the questionnaires were distributed via email and WhatsApp to 50 users, with 20 users responding. Their demographic details are as follows (see also Figure 4.3):
1. Gender: 100% male and 0% female.
2. Age: 5%, less than 25 years old; 55%, 26–35 years old; 25%, 36–45 years old; 15%, 46-55 years old; and 0% greater than 56 years old.
3. Educational level: 15% high school; 5% diploma; 60% bachelor’s degree; 20% master’s degree; and 0% PHD.
4. Nationality: 100% from KSA.




Figure 4.3: Demographic profile of respondents for the KSA’s MOI app.
[image: C:\Users\Walied\Dropbox\DBA\Dissertation\demographic KSA.jpg]
For Kuwait’s MOI app, the questionnaires were distributed via email and WhatsApp to 47 users, with 35 users responding. Their demographic details are as follows (see also Figure 4.4):
1. Gender: 51.4% male and 48.6% female.
2. Age: 8.6%, less than 25 years old; 45.7%, 26–35 years old; 28.6%, 36–45 years old; 11.4%, 46-55 years old; and 5.7% greater than 56 years old.
3. Educational level: 8.6% high school; 22.9% diploma; 45.7% bachelor’s degree; 14.3% master’s degree; and 8.6% PHD.
4. Nationality: 100% from Kuwait.
[image: C:\Users\Walied\Dropbox\DBA\Dissertation\Demographic Kuwait.jpg]Figure 4.4: Demographic profile of respondents for Kuwait’s MOI app.
For Bahrain’s MOI app, the questionnaires were distributed through emails and WhatsApp to 30 users, with 10 users responding. Their demographic details are as follows (see also Figure 4.5):
1. Gender: 60% male and 40% female.
2. Age: 10%, less than 25 years old; 80%, 26–35 years old; 10%, 36–45 years old; 0%, 46-55 years old; and 0% greater than 56 years old.
3. Educational level: 0% high school; 0% diploma; 60% bachelor’s degree; 40% master’s degree; and 0% PHD.
4. Nationality: 100% from Bahrain.

[image: C:\Users\Walied\Dropbox\DBA\Dissertation\demographic Bahrain.jpg]Figure 4.5: Demographic profile of respondents for Bahrain’s MOI app.
[bookmark: _Toc508471064]4.2 Applying QFD and AHP to the UAE’s MOI app using the HOQ
This section deals with the combined QFD and AHP procedure that has been applied to the case study of the UAE’s MOI app. After selecting both focus groups, the following steps were followed.
Step 1. Identifying the customer requirements
To be successful in the market, or to achieve a higher ranking than competitors, software developers should have a good understanding of their potential customers to maintain customer loyalty. Therefore, a focus group of users of the UAE’s MOI app was selected to assist in answering open-ended questions, which allowed the respondents to provide more information, including their feelings, attitude, and understanding, while identifying quality requirements, i.e. “the voice of the customer.” A three-hour workshop was conducted by the author with the user focus group. Table 4.1 shows the specific time allotted to each area.

Table 4.1: Workshop planning
	Activity
	Responsibility
	Planned duration

	Introduction
	Author
	10 minutes

	Purpose and objectives of the workshop
	Author
	10 minutes

	Review of the current situation
	All
	40 minutes

	Quality requirements gathering
	All
	75 minutes

	Quality requirements grouping
	All
	30 minutes

	Summary and wrap-up
	Author
	15 minutes


After answering the open-ended questions, the users were given the opportunity to rank by importance the criteria to achieve user satisfaction. Once the information about the users’ requirements was gathered, it had to be classified into something useful. The information had to be refined using QFD tools. Figure 4.6 shows affinity diagrams that contain customer needs, and the refinement of these needs, which have been classified into five categories: service environment; service interaction; information control; service effect; and outcome quality.
[image: ]Figure 4.6: Affinity diagram of users’ needs to improve the quality of m-government services.
The affinity diagram is a QFD tool used to promote creative thinking by generating groups of data based on their natural relationships, or by analyzing data collected from surveys, feedback results, or interviews (Awasthi and Chauhan, 2012).
Step 2. Prioritizing customer requirements using AHP
The estimation of the relative importance of each listed customer need was also possible from the analysis. In QFD, importance is usually based on scale of one to five, where five is the highest priority. This research used the AHP method to prioritize customer requirements because the AHP method is used for important and complex issues where many factors are represented and interconnected, and require a decision (Hussain et al., 2017). These factors were structured into hierarchical levels using an intensity scale of importance, called the nine-point scale for pairwise comparison, which was first published by Saaty (1988), as shown in Table 4.2.
Table 4.2: The fundamental nine-point scale for pairwise comparisons.
	Intensity of importance
	Definition
	Explanation

	1
	Equal importance
	Two criteria contribute equally to the objective.

	3
	Moderate importance
	Experience and judgment slightly favor one over another.

	5
	Strong importance
	Experience and judgment strongly favor one over another.

	7
	Very strong importance
	One criterion is favored very strongly over another and its dominance is demonstrated in practice.

	9
	Extreme Importance
	One criterion over another is affirmed in the highest possible order.

	2,4,6,8
	For comparison between the above values
	Used to represent compromise judgments between the priorities listed above.



This scale defines and explains the values assigned to the judgment in comparing pairs of factors, in each level of a hierarchy, against a criterion in the next higher level. Experience has confirmed that a scale of nine units is reasonable and reflects the degree to which researchers can discriminate the intensity of the relationships between elements (Saaty, 1990). Using this scale, verbal judgments are first expressed, and these are then translated to numerical values. The numerically translated judgments are approximations; therefore, their validity can be evaluated by a test of consistency. In this research, there were 27 factors collected from the users, which entails a matrix consisting of (27×27-27÷2)=351 judgments (Appendix B shows the form used to collect the focus group’s judgments for the UAE’s MOI app using the nine-point scale for pairwise comparison). Following this, the geometric mean of pairwise comparison was applied to the factors to determine the relative priority for each factor, which supports decision-making regarding the best alternative (Bhattacharya et al., 2005). Thus, prioritizing user requirements for m-government services is an essential procedure in implementing high-quality services (Abaza and Saif, 2015).
After collecting the focus group’s judgments on the UAE’s MOI app, the data were entered into CGI’s online AHP calculator (Senshu University, 2017). For more accuracy, the researcher used an automatic calculator designed for this research. Next, synthesizing users’ judgments is required to estimate the relative priorities of these service quality factors. To do so, the value in each column must be added, as shown in the last row, “Total”, of Table 4.3.
Table 4.3: Matrix comparing the UAE’s MOI app’s service-quality factors.
	Pairwise Comparison
	Location service (GPS)
	Explicit navigation
	Proper layout
	Multiple-language interface
	Messages under special circumstances
	Promotions awareness
	Provide traditional channels like voice or short messages or email
	Social media interaction channels like WeChat
	Online customer services are passionate and patient
	Online customer services have knowledge and skills to solve my problems
	Trained constantly to improve their professional skills
	Safety during the whole service delivery time
	Personal data used after consent
	Multiple mobile terminal-based retrieval methods are available (via voice, photo, and unified number)
	Retrieved data are accurate and comprehensive
	Extended mobile search functions (such as using unified number, ID number)
	Provide various types of services in one platform
	One single login account to all services
	Real-time content
	Services provided anytime and anywhere
	system stores all my retrieval history records
	Quality satisfaction
	Completion is on time
	Notification of potential delays in the service delivery
	Cancel/ continue the service if there is a delay
	Evidence for the successful completion
	Completion in the minimum possible time and steps

	Location service (GPS)
	1.00
	0.13
	0.16
	6.00
	0.16
	0.11
	0.56
	0.14
	0.11
	0.16
	0.11
	0.14
	0.11
	0.13
	0.14
	0.13
	0.14
	0.19
	0.13
	0.12
	1.50
	0.56
	0.14
	0.15
	0.56
	0.13
	0.13

	Explicit navigation
	7.91
	1.00
	0.57
	3.56
	0.57
	5.00
	1.00
	3.06
	0.60
	0.60
	2.00
	0.11
	0.13
	0.60
	0.14
	0.59
	0.12
	0.14
	0.14
	0.56
	0.57
	0.56
	0.12
	0.13
	0.15
	0.12
	0.12

	Proper layout
	6.15
	1.77
	1.00
	8.00
	0.57
	0.57
	3.59
	1.00
	2.00
	0.63
	4.50
	0.12
	0.13
	0.57
	0.57
	2.07
	0.59
	0.59
	0.59
	0.14
	3.57
	0.14
	0.13
	0.16
	1.59
	2.07
	0.17

	Multiple-language interface
	0.17
	0.28
	0.13
	1.00
	0.57
	0.14
	0.14
	0.59
	0.27
	0.16
	0.14
	0.11
	0.17
	0.12
	0.13
	0.14
	0.13
	0.13
	0.13
	0.13
	0.17
	0.12
	0.14
	0.14
	0.14
	0.13
	0.14

	Messages under special circumstances
	6.45
	1.77
	1.75
	1.75
	1.00
	0.14
	0.19
	0.16
	0.17
	0.15
	2.09
	0.11
	0.11
	0.17
	0.14
	0.14
	0.14
	0.14
	0.14
	0.14
	0.16
	0.14
	0.13
	0.16
	0.16
	0.13
	0.13

	Promotions awareness
	9.00
	0.20
	1.75
	7.07
	7.11
	1.00
	4.59
	0.59
	0.19
	0.16
	3.59
	0.13
	0.14
	0.32
	0.17
	0.14
	0.32
	0.13
	3.06
	0.13
	0.13
	0.21
	0.13
	0.16
	0.16
	0.17
	0.13

	Provide traditional channels like voice or short messages or email
	1.80
	1.00
	0.28
	7.11
	5.41
	0.22
	1.00
	0.13
	0.34
	0.19
	0.59
	0.13
	0.16
	0.59
	0.24
	0.57
	0.14
	0.16
	0.14
	0.14
	0.19
	0.13
	0.13
	0.19
	0.16
	0.13
	0.13

	Social media interaction channels like WeChat
	7.20
	0.33
	1.00
	1.71
	6.39
	1.71
	7.96
	1.00
	0.14
	0.57
	0.57
	0.56
	0.12
	0.13
	0.17
	3.13
	3.57
	3.07
	3.08
	0.13
	3.10
	0.32
	0.57
	0.15
	0.19
	0.20
	0.14

	Online customer services are passionate and patient
	9.00
	1.67
	0.50
	3.75
	5.94
	5.41
	2.99
	7.11
	1.00
	0.13
	6.00
	0.12
	0.12
	0.19
	0.17
	0.32
	0.14
	3.57
	3.56
	0.13
	0.25
	0.57
	0.13
	0.21
	0.25
	0.13
	0.13

	Online customer services have knowledge and skills to solve my problems
	6.43
	1.67
	1.60
	6.43
	6.78
	6.39
	5.41
	1.75
	7.96
	1.00
	4.00
	0.13
	0.13
	0.32
	0.17
	0.57
	0.19
	0.19
	3.56
	0.13
	0.21
	0.57
	0.13
	0.19
	0.19
	0.13
	0.13

	Trained constantly to improve their professional skills
	9.00
	0.50
	0.22
	7.23
	0.48
	0.28
	1.71
	1.75
	0.17
	0.25
	1.00
	0.56
	0.18
	0.14
	0.13
	0.17
	0.17
	0.14
	3.56
	0.13
	0.19
	0.13
	0.13
	0.16
	3.06
	0.13
	0.13

	Safety during the whole service delivery time
	7.20
	9.05
	8.51
	9.05
	9.05
	7.91
	7.91
	1.80
	8.51
	7.91
	1.80
	1.00
	6.00
	8.00
	7.00
	9.00
	5.00
	5.00
	5.00
	5.00
	8.00
	5.00
	5.00
	7.50
	8.50
	5.00
	5.00

	Personal data used after consent
	9.00
	7.91
	7.91
	6.06
	9.05
	7.23
	6.45
	8.51
	8.51
	7.91
	5.56
	0.17
	1.00
	8.00
	5.00
	8.50
	5.00
	5.00
	5.00
	6.50
	8.00
	5.00
	5.00
	7.00
	6.50
	5.00
	5.00

	Multiple mobile terminal-based retrieval methods are available (via voice, photo, and unified number)
	7.96
	1.67
	1.77
	8.29
	5.88
	3.17
	1.71
	7.84
	5.26
	3.17
	7.33
	0.13
	0.13
	1.00
	1.00
	0.60
	0.57
	2.58
	2.56
	0.13
	0.57
	0.13
	0.13
	2.58
	0.58
	0.13
	0.13

	Retrieved data are accurate and comprehensive
	7.33
	7.33
	1.77
	7.96
	7.07
	6.06
	4.23
	5.88
	6.06
	6.06
	7.84
	0.14
	0.20
	1.00
	1.00
	4.00
	0.56
	3.56
	3.56
	0.56
	1.00
	1.00
	0.60
	2.00
	1.50
	0.56
	0.56

	Extended mobile search functions (such as using unified number, ID number)
	7.84
	1.71
	0.48
	7.07
	7.07
	7.07
	1.75
	0.32
	3.13
	1.75
	5.88
	0.11
	0.12
	1.67
	0.25
	1.00
	0.57
	3.70
	3.06
	0.58
	1.00
	0.56
	0.56
	0.63
	0.58
	0.56
	2.56

	Provide various types of services in one platform
	7.11
	8.29
	1.71
	7.96
	7.11
	3.13
	7.07
	0.28
	7.11
	5.41
	5.94
	0.20
	0.20
	1.75
	1.78
	1.75
	1.00
	1.00
	0.75
	0.60
	5.00
	1.00
	0.60
	5.00
	4.50
	1.00
	0.60

	One single login account to all services
	5.41
	7.11
	1.71
	7.96
	7.11
	7.55
	6.39
	0.33
	0.28
	5.41
	7.11
	0.20
	0.20
	0.39
	0.28
	0.27
	1.00
	1.00
	0.13
	0.57
	3.07
	0.14
	0.15
	4.09
	2.07
	0.14
	0.13

	Real-time content
	7.96
	7.11
	1.71
	7.96
	7.11
	0.33
	7.11
	0.32
	0.28
	0.28
	0.28
	0.20
	0.20
	0.39
	0.28
	0.33
	1.33
	7.96
	1.00
	0.57
	4.57
	0.57
	0.59
	3.59
	4.57
	1.00
	1.00

	Services provided anytime and anywhere
	8.29
	1.80
	7.07
	7.96
	7.11
	7.96
	7.11
	7.96
	7.55
	7.96
	7.96
	0.20
	0.15
	7.96
	1.78
	1.71
	1.67
	1.75
	1.75
	1.00
	5.00
	1.00
	0.58
	5.00
	5.00
	1.00
	1.00

	System stores all my retrieval history records
	0.67
	1.75
	0.28
	5.88
	6.39
	7.96
	5.41
	0.32
	3.97
	4.76
	5.41
	0.13
	0.13
	1.75
	1.00
	1.00
	0.20
	0.33
	0.22
	0.20
	1.00
	0.56
	0.56
	0.58
	0.56
	0.56
	1.00

	Quality satisfaction
	1.80
	1.80
	7.11
	8.29
	7.11
	4.76
	7.96
	3.13
	1.75
	1.75
	7.96
	0.20
	0.20
	7.96
	1.00
	1.78
	1.00
	7.07
	1.75
	1.00
	1.80
	1.00
	5.00
	5.00
	1.00
	1.00
	1.00

	Completion is on time
	7.11
	8.29
	7.96
	7.11
	7.96
	7.96
	7.96
	1.75
	7.96
	7.96
	7.96
	0.20
	0.20
	7.96
	1.67
	1.80
	1.67
	6.78
	1.71
	1.71
	1.80
	0.20
	1.00
	8.00
	7.50
	1.00
	1.00

	Notification of potential delays in the service delivery
	6.78
	7.84
	6.39
	7.07
	6.39
	6.39
	5.41
	6.78
	4.76
	5.41
	6.39
	0.13
	0.14
	0.39
	0.50
	1.60
	0.20
	0.24
	0.28
	0.20
	1.71
	0.20
	0.13
	1.00
	3.00
	0.13
	0.56

	Cancel/ continue the service if there is a delay
	1.80
	6.78
	0.63
	7.07
	6.39
	6.39
	6.39
	5.41
	3.97
	5.41
	0.33
	0.12
	0.15
	1.71
	0.67
	1.71
	0.22
	0.48
	0.22
	0.20
	1.78
	1.00
	0.13
	0.33
	1.00
	0.14
	0.58

	Evidence for the successful completion
	7.96
	8.29
	0.48
	7.96
	7.96
	5.88
	7.55
	5.13
	7.96
	7.96
	7.96
	0.20
	0.20
	7.96
	1.80
	1.80
	1.00
	7.07
	1.00
	1.00
	1.80
	1.00
	1.00
	7.96
	7.07
	1.00
	1.00

	Completion in the minimum possible time and steps
	7.96
	8.29
	5.88
	7.11
	7.96
	7.96
	7.96
	7.11
	7.96
	7.96
	7.96
	0.20
	0.20
	7.96
	1.78
	0.39
	1.67
	7.55
	1.00
	1.00
	1.00
	1.00
	1.00
	1.80
	1.71
	1.00
	1.00

	Total
	166.32
	105.35
	70.35
	174.42
	151.73
	118.70
	127.50
	80.15
	97.99
	91.06
	118.27
	5.72
	10.89
	69.12
	28.91
	45.21
	28.30
	69.52
	47.05
	22.68
	57.13
	22.79
	23.86
	63.83
	62.24
	22.64
	23.57



For example, to calculate the column of the “Location service (GPS)” the following calculation was performed: 
∑ (“Location service (GPS)” column) = (1+ 7.91+ 6.15+ 0.17+ 6.45+ 9+ 1.80+ 7.20+ 9+ 6.43+ 9+ 7.20+ 9+ 7.96+ 7.33+ 7.84+ 7.11+ 5.41+ 7.96+ 8.29+ 0.67+ 1.80+ 7.11+ 6.78+ 1.80+ 7.96+ 7.96 = 166.32)
Following this, each entry in each column in Table 4.3 was divided by the total of that column to obtain the normalized matrix which permits meaningful comparison among factors, as shown in Table 4.4. 
Table 4.4: Normalized matrix of the UAE’s MOI app’s service-quality factors.
	Normalized matrix
	Location service (GPS)
	Explicit navigation
	Proper layout
	Multiple-language interface
	Messages under special circumstances
	Promotions awareness
	Provide traditional channels like voice or short messages or email
	Social media interaction channels like WeChat
	Online customer services are passionate and patient
	Online customer services have knowledge and skills to solve my problems
	Trained constantly to improve their professional skills
	Safety during the whole service delivery time
	Personal data used after consent 
	Multiple mobile terminal-based retrieval methods are available (via voice, photo, and unified number)
	Retrieved data are accurate and comprehensive
	Extended mobile search functions (such as using unified number, ID number)
	Provide various types of services in one platform 
	One single login account to all services 
	Real-time content
	Services provided anytime and anywhere
	System stores all my retrieval history records
	Quality satisfaction
	Completion is on time 
	Notification of potential delays in the service delivery
	Cancel/ continue the service if there is a delay
	Evidence for the successful completion
	Completion in the minimum possible time and steps

	Location service (GPS)
	0.006
	0.001
	0.002
	0.034
	0.001
	0.001
	0.004
	0.002
	0.001
	0.002
	0.001
	0.024
	0.010
	0.002
	0.005
	0.003
	0.005
	0.003
	0.003
	0.005
	0.026
	0.024
	0.006
	0.002
	0.009
	0.006
	0.005

	Explicit navigation
	0.048
	0.009
	0.008
	0.020
	0.004
	0.042
	0.008
	0.038
	0.006
	0.007
	0.017
	0.019
	0.012
	0.009
	0.005
	0.013
	0.004
	0.002
	0.003
	0.024
	0.010
	0.024
	0.005
	0.002
	0.002
	0.005
	0.005

	Proper layout
	0.037
	0.017
	0.014
	0.046
	0.004
	0.005
	0.028
	0.012
	0.020
	0.007
	0.038
	0.021
	0.012
	0.008
	0.020
	0.046
	0.021
	0.008
	0.012
	0.006
	0.062
	0.006
	0.005
	0.002
	0.025
	0.091
	0.007

	Multiple-language interface
	0.001
	0.003
	0.002
	0.006
	0.004
	0.001
	0.001
	0.007
	0.003
	0.002
	0.001
	0.019
	0.015
	0.002
	0.004
	0.003
	0.004
	0.002
	0.003
	0.006
	0.003
	0.005
	0.006
	0.002
	0.002
	0.006
	0.006

	Messages under special circumstances
	0.039
	0.017
	0.025
	0.010
	0.007
	0.001
	0.001
	0.002
	0.002
	0.002
	0.018
	0.019
	0.010
	0.002
	0.005
	0.003
	0.005
	0.002
	0.003
	0.006
	0.003
	0.006
	0.005
	0.002
	0.003
	0.006
	0.005

	Promotions awareness
	0.054
	0.002
	0.025
	0.041
	0.047
	0.008
	0.036
	0.007
	0.002
	0.002
	0.030
	0.022
	0.013
	0.005
	0.006
	0.003
	0.011
	0.002
	0.065
	0.006
	0.002
	0.009
	0.005
	0.002
	0.003
	0.008
	0.005

	Provide traditional channels like voice or short messages or email
	0.011
	0.009
	0.004
	0.041
	0.036
	0.002
	0.008
	0.002
	0.003
	0.002
	0.005
	0.022
	0.014
	0.008
	0.008
	0.013
	0.005
	0.002
	0.003
	0.006
	0.003
	0.006
	0.005
	0.003
	0.003
	0.006
	0.005

	Social media interaction channels like WeChat
	0.043
	0.003
	0.014
	0.010
	0.042
	0.014
	0.062
	0.012
	0.001
	0.006
	0.005
	0.097
	0.011
	0.002
	0.006
	0.069
	0.126
	0.044
	0.066
	0.006
	0.054
	0.014
	0.024
	0.002
	0.003
	0.009
	0.006

	Online customer services are passionate and patient
	0.054
	0.016
	0.007
	0.021
	0.039
	0.046
	0.023
	0.089
	0.010
	0.001
	0.051
	0.021
	0.011
	0.003
	0.006
	0.007
	0.005
	0.051
	0.076
	0.006
	0.004
	0.025
	0.005
	0.003
	0.004
	0.006
	0.005

	Online customer services have knowledge and skills to solve my problems
	0.039
	0.016
	0.023
	0.037
	0.045
	0.054
	0.042
	0.022
	0.081
	0.011
	0.034
	0.022
	0.012
	0.005
	0.006
	0.013
	0.007
	0.003
	0.076
	0.006
	0.004
	0.025
	0.005
	0.003
	0.003
	0.006
	0.005

	Trained constantly to improve their professional skills
	0.054
	0.005
	0.003
	0.041
	0.003
	0.002
	0.013
	0.022
	0.002
	0.003
	0.008
	0.097
	0.017
	0.002
	0.004
	0.004
	0.006
	0.002
	0.076
	0.006
	0.003
	0.006
	0.005
	0.002
	0.049
	0.006
	0.005

	Safety during the whole service delivery time
	0.043
	0.086
	0.121
	0.052
	0.060
	0.067
	0.062
	0.022
	0.087
	0.087
	0.015
	0.175
	0.551
	0.116
	0.242
	0.199
	0.177
	0.072
	0.106
	0.220
	0.140
	0.219
	0.210
	0.118
	0.137
	0.221
	0.212

	Personal data used after consent 
	0.054
	0.075
	0.112
	0.035
	0.060
	0.061
	0.051
	0.106
	0.087
	0.087
	0.047
	0.029
	0.092
	0.116
	0.173
	0.188
	0.177
	0.072
	0.106
	0.287
	0.140
	0.219
	0.210
	0.110
	0.104
	0.221
	0.212

	Multiple mobile terminal-based retrieval methods are available (via voice, photo, and unified number)
	0.048
	0.016
	0.025
	0.048
	0.039
	0.027
	0.013
	0.098
	0.054
	0.035
	0.062
	0.022
	0.011
	0.014
	0.035
	0.013
	0.020
	0.037
	0.054
	0.006
	0.010
	0.006
	0.005
	0.040
	0.009
	0.006
	0.005

	Retrieved data are accurate and comprehensive
	0.044
	0.070
	0.025
	0.046
	0.047
	0.051
	0.033
	0.073
	0.062
	0.067
	0.066
	0.025
	0.018
	0.014
	0.035
	0.088
	0.020
	0.051
	0.076
	0.025
	0.018
	0.044
	0.025
	0.031
	0.024
	0.025
	0.024

	Extended mobile search functions (such as using unified number, ID number)
	0.047
	0.016
	0.007
	0.041
	0.047
	0.060
	0.014
	0.004
	0.032
	0.019
	0.050
	0.019
	0.011
	0.024
	0.009
	0.022
	0.020
	0.053
	0.065
	0.026
	0.018
	0.025
	0.023
	0.010
	0.009
	0.025
	0.108

	Provide various types of services in one platform 
	0.043
	0.079
	0.024
	0.046
	0.047
	0.026
	0.055
	0.003
	0.073
	0.059
	0.050
	0.035
	0.018
	0.025
	0.061
	0.039
	0.035
	0.014
	0.016
	0.026
	0.088
	0.044
	0.025
	0.078
	0.072
	0.044
	0.025

	One single login account to all services 
	0.033
	0.068
	0.024
	0.046
	0.047
	0.064
	0.050
	0.004
	0.003
	0.059
	0.060
	0.035
	0.018
	0.006
	0.010
	0.006
	0.035
	0.014
	0.003
	0.025
	0.054
	0.006
	0.006
	0.064
	0.033
	0.006
	0.006

	Real-time content
	0.048
	0.068
	0.024
	0.046
	0.047
	0.003
	0.056
	0.004
	0.003
	0.003
	0.002
	0.035
	0.018
	0.006
	0.010
	0.007
	0.047
	0.115
	0.021
	0.025
	0.080
	0.025
	0.025
	0.056
	0.073
	0.044
	0.042

	Services provided anytime and anywhere
	0.050
	0.017
	0.101
	0.046
	0.047
	0.067
	0.056
	0.099
	0.077
	0.087
	0.067
	0.035
	0.014
	0.115
	0.061
	0.038
	0.059
	0.025
	0.037
	0.044
	0.088
	0.044
	0.024
	0.078
	0.080
	0.044
	0.042

	System stores all my retrieval history records
	0.004
	0.017
	0.004
	0.034
	0.042
	0.067
	0.042
	0.004
	0.041
	0.052
	0.046
	0.022
	0.011
	0.025
	0.035
	0.022
	0.007
	0.005
	0.005
	0.009
	0.018
	0.024
	0.023
	0.009
	0.009
	0.025
	0.042

	Quality satisfaction
	0.011
	0.017
	0.101
	0.048
	0.047
	0.040
	0.062
	0.039
	0.018
	0.019
	0.067
	0.035
	0.018
	0.115
	0.035
	0.039
	0.035
	0.102
	0.037
	0.044
	0.032
	0.044
	0.210
	0.078
	0.016
	0.044
	0.042

	Completion is on time 
	0.043
	0.079
	0.113
	0.041
	0.052
	0.067
	0.062
	0.022
	0.081
	0.087
	0.067
	0.035
	0.018
	0.115
	0.058
	0.040
	0.059
	0.098
	0.036
	0.076
	0.032
	0.009
	0.042
	0.125
	0.121
	0.044
	0.042

	Notification of potential delays in the service delivery
	0.041
	0.074
	0.091
	0.041
	0.042
	0.054
	0.042
	0.085
	0.049
	0.059
	0.054
	0.023
	0.013
	0.006
	0.017
	0.035
	0.007
	0.004
	0.006
	0.009
	0.030
	0.009
	0.005
	0.016
	0.048
	0.006
	0.024

	Cancel/ continue the service if there is a delay
	0.011
	0.064
	0.009
	0.041
	0.042
	0.054
	0.050
	0.067
	0.041
	0.059
	0.003
	0.021
	0.014
	0.025
	0.023
	0.038
	0.008
	0.007
	0.005
	0.009
	0.031
	0.044
	0.006
	0.005
	0.016
	0.006
	0.025

	Evidence for the successful completion
	0.048
	0.079
	0.007
	0.046
	0.052
	0.050
	0.059
	0.064
	0.081
	0.087
	0.067
	0.035
	0.018
	0.115
	0.062
	0.040
	0.035
	0.102
	0.021
	0.044
	0.032
	0.044
	0.042
	0.125
	0.114
	0.044
	0.042

	Completion in the minimum possible time and steps
	0.048
	0.079
	0.084
	0.041
	0.052
	0.067
	0.062
	0.089
	0.081
	0.087
	0.067
	0.035
	0.018
	0.115
	0.061
	0.009
	0.059
	0.109
	0.021
	0.044
	0.018
	0.044
	0.042
	0.028
	0.028
	0.044
	0.042

	Total
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1



For example, to calculate the normalization of “Explicit navigation” in the “Location service (GPS)” column, the following step was performed:
 “Explicit navigation” ∑ (“Location service (GPS)” column) = 7.91/166.32 = 0.05
Finally, to calculate the focus group’s priorities, an average over rows was calculated by adding the value of each row of the normalized matrix and dividing the rows by the number of entries, as shown in Table 4.5, and as the following example: 
Average of “Location service (GPS)” = 0.006+ 0.001+ 0.002+ 0.034+ 0.001+ 0.001+ 0.004+ 0.002+ 0.001+ 0.002+ 0.001+ 0.024+ 0.010+ 0.002+ 0.005+ 0.003+ 0.005+ 0.003+ 0.003+ 0.005+ 0.026+ 0.024+ 0.006+ 0.002+ 0.009+ 0.006+ 0.005 = 0.007)
Figure 4.7 shows the global priority factors among all the UAE’s MOI app’s service quality factors.
Table 4.5: Importance weight of customer requirements.
	Customer requirement
	Importance weight

	Location service (GPS)
	0.007

	Explicit navigation
	0.013

	Proper layout
	0.022

	Multiple-language interface
	0.004

	Messages in special circumstances
	0.008

	Promotions awareness
	0.016

	Provides traditional channels, such as voice, short messages, or email
	0.009

	Social media interaction channels, such as WeChat
	0.028

	Online customer services are helpful and demonstrate patience
	0.022

	Online customer services have knowledge and skills to solve my problems
	0.022

	Trained constantly to improve their professional skills
	0.017

	Safety during the whole service delivery time
	0.141

	Personal data used only after consent 
	0.120

	Multiple mobile terminal-based retrieval methods are available (via voice, photo, and unified number)
	0.028

	Retrieved data are accurate and comprehensive
	0.042

	Extended mobile search functions (such as using unified number, ID number)
	0.030

	Provides various types of services on one platform 
	0.043

	One login account to all services 
	0.029

	Real-time content
	0.035

	Services provided anytime and anywhere
	0.057

	System stores all my retrieval history records
	0.024

	Satisfaction with quality
	0.052

	On-time completion 
	0.062

	Notification of potential delays in service delivery
	0.033

	Cancellation/ continuation of the service if there is a delay
	0.027

	Evidence for the successful completion
	0.058

	Completion in the minimum possible time and steps
	0.055






Figure 4.7: Global priority factors of the UAE’s MOI app’s service quality.

Step 3. Identifying technical requirements
The technical requirements (i.e. the “hows,” or how organizations respond to each customer requirement) sit within the domain of the organization. Technical requirements also refer to the characteristics of the services of the product that will be developed to meet customer needs. To identify technical requirements, customer requirements were presented to the software-developer-team focus group in the MOI, who brainstormed the technical requirements, which resulted in the “whats.” The technical requirements identified were developed and sorted into tree diagrams. A tree diagram represents all information on a matrix, and groups all relationships with one entry into a tree-and-branch format (Goetsch and Davis, 2014). Figure 4.8 shows a tree diagram created to identify the technical requirements of the MOI app. For example, the software developers considered location service as a network environment, which meant that the app should integrate with an online map that can determine the location of the users and the nearest customer service agency to them.
Figure 4.8: Tree diagram identifying technical requirements.
[image: ]

Step 4. Relating customer requirement to technical requirements
After the identification of the technical requirements (the “hows”) in the HOQ by the software developer team, the next step was to examine how customer and technical requirements are related (Goetsch and Davis, 2014). The results were shown in the body of the HOQ as an interrelation matrix that links the “whats” and the “hows.” At each intersection cell, software developers assigned a relationship between the “what” and the corresponding “how.” Interrelations were determined using a scale of significance from one to nine. 
As illustrated in Table 4.6, the interrelation matrix shows the relation between the MOI app’s users’ service-quality requirements and the corresponding software developers’ requirements.
Table 4.6: Interrelationships between “whats” and “hows” in the body of the HOQ.
	
	Technical requirement (hows)

	
	Network environment
	Interface design 
	Context awareness 
	Interaction channel
	Service attitude 
	Online customer expertise 
	Security/privacy
	Information retrieval 
	Information organization
	Information content
	Real time
	Individuality 
	Satisfaction
	Service reliability 
	Tangible service
	Service valences 

	Customer requirement (whats)
	Service environment
	Location service (GPS)
	●
	●
	●
	●
	
	
	○
	●
	○
	○
	●
	
	●
	
	
	●

	
	
	Explicit navigation
	○
	●
	●
	●
	
	
	∆
	○
	●
	●
	●
	●
	●
	●
	
	

	
	
	Proper layout
	
	●
	○
	●
	
	
	●
	●
	●
	●
	
	●
	●
	
	●
	∆

	
	
	Multiple-language interface
	●
	●
	●
	●
	●
	●
	
	●
	●
	●
	
	●
	●
	
	
	

	
	
	Messages in special circumstances
	●
	○
	●
	
	
	
	
	
	○
	●
	●
	
	∆
	
	
	

	
	
	Promotions awareness
	●
	●
	●
	●
	
	∆
	
	
	○
	●
	●
	
	●
	
	
	

	
	Service interaction
	Provides traditional channels, such as voice, short messages, or email
	●
	○
	∆
	●
	●
	●
	●
	
	∆
	∆
	●
	●
	●
	
	
	○

	
	
	Social media interaction channels, such as WeChat
	●
	○
	
	●
	●
	●
	●
	
	○
	○
	●
	
	●
	
	∆
	∆

	
	
	Online customer services are helpful and demonstrate patience
	
	
	
	●
	●
	●
	
	
	
	○
	○
	
	○
	
	
	

	
	
	Online customer services have knowledge and skills to solve my problems
	
	
	○
	●
	●
	●
	○
	∆
	○
	○
	●
	
	
	○
	
	∆

	
	
	Trained constantly to improve their professional skills
	
	
	
	●
	●
	●
	
	∆
	∆
	
	●
	
	∆
	
	
	

	
	
	Safety during the whole service delivery time
	●
	
	
	∆
	
	
	●
	
	
	
	●
	●
	●
	●
	○
	●

	
	
	Personal data used only after consent 
	●
	
	
	○
	
	○
	●
	●
	
	●
	
	
	○
	
	
	

	
	Information control
	Multiple mobile terminal-based retrieval methods are available (via voice, photo, and unified number)
	
	●
	
	
	
	
	●
	●
	○
	●
	●
	∆
	∆
	
	
	○

	
	
	Retrieved data are accurate and comprehensive
	
	○
	
	
	
	
	○
	●
	○
	●
	●
	●
	∆
	○
	
	∆

	
	
	Extended mobile search functions (such as using unified number, ID number)
	
	●
	
	
	
	
	●
	●
	∆
	●
	●
	
	∆
	●
	
	○

	
	
	Provides various types of services on one platform 
	●
	●
	○
	∆
	∆
	∆
	○
	○
	●
	○
	○
	
	○
	●
	
	●

	
	
	One login account to all services 
	
	●
	
	
	
	
	●
	
	●
	
	
	●
	●
	∆
	
	●

	
	
	Real-time content
	
	
	∆
	
	
	
	∆
	○
	○
	●
	●
	
	∆
	
	
	

	
	Service effect
	Services provided anytime and anywhere
	●
	
	∆
	
	
	
	○
	∆
	○
	●
	●
	
	●
	○
	
	

	
	
	System stores all my retrieval history records
	
	○
	
	
	
	
	○
	●
	○
	●
	●
	●
	●
	∆
	
	

	
	
	Satisfaction with quality
	
	∆
	∆
	●
	●
	●
	●
	
	●
	●
	●
	●
	●
	●
	○
	○

	
	Outcome quality
	On-time completion 
	
	
	
	
	
	
	∆
	
	○
	○
	○
	
	●
	●
	●
	●

	
	
	Notification of potential delays in service delivery
	●
	∆
	
	
	
	
	○
	
	
	
	∆
	
	○
	●
	●
	●

	
	
	Cancellation/ continuation of the service if there is a delay
	
	∆
	
	∆
	
	
	●
	
	
	∆
	∆
	
	○
	●
	●
	●

	
	
	Evidence for the successful completion
	
	●
	●
	
	
	
	
	
	
	
	∆
	
	○
	○
	●
	

	
	
	Completion in the minimum possible time and steps
	
	●
	●
	
	
	
	∆
	∆
	●
	○
	●
	
	○
	●
	○
	●


Note: ● = 9 (strongest relationship); ○ = 3 (medium relationship); ∆ = 1 (weak relationship); blank cells indicate no relationship.
Step 5. Identifying technical requirements in the roof of the house
Whenever any service is being designed, there will always be some technical requirements that tend to be related to, or benefit, others, while others tend to oppose one another. Those technical requirements that benefit each other have a positive relationship, and the ones that work against other have a negative relationship. Thus, the roof of the HOQ shows the relationships between the technical descriptor, as shown in Figure 4.9. For example, if the app has proper information content (such as having a single user name and password for all the services), it will easily support security and privacy for user accounts.





Figure 4.9: Correlation matrix of the technical requirements.
[image: ]
Note: The linkage has been presented using the following symbols: ● (strong positive, +9); ○ (positive, +3); × (negative, −3); and ♦ (strong negative, −9)
Step 6. Performing a competitive assessment of customer requirements
After identifying the correlation matrix of customer requirements and technical requirements, the focus of the service improvements shifted to the customer competitive matrix that is placed in the left-hand side of the HOQ. This matrix shows how each customer requirement has been addressed (Uppalanchi, 2010). The matrix provides market data, facilitates setting the new strategic goals for the service or product, and compares the service or the product to its key competitors (Uppalanchi, 2010). A standard five-point Likert scale was used, and the rating was based on the customer questionnaires. The study selected the Kingdom of Bahrain, Kuwait and the KSA as competitors of the UAE based on the United Nation’s (UN) 2016 report, as mentioned previously. The UN report, compiled by Service Plan Middle East (Service Plan is the largest independent agency group in Europe, and the third largest independent group in the world), ranked the UAE as the first country in the Middle East, in terms of the of the number of Internet users as a percentage of the population: 71% in the UAE, followed by the KSA in second place, with 60% (Albayan, 2014). Below is a brief overview of each app:
· The Kingdom of Bahrain’s app. The ETraffic app is a m-service app provided by Bahrain’s MOI and the National Oil and Gas Authority (NOGA). This app allows users to benefit from the following services:
· My Traffic Record;
· Update Contact Details;
· Fuel Stations Locator;
· Fuel Enquiry; and
· Quick Pay, which includes:
· payment of traffic contraventions;
· vehicle registration renewal; and
· license registration renewal.
· Kuwait’s app. The stated intention of the MOI of Kuwait is to innovate and continuously improve the level and diversity of services provided to the public. The MOI believes that it must always keep pace with the rapid technological developments in smart phones and PDAs. The MOI recognizes the importance of these devices in simplifying and delivering services quickly and intelligently. As part of this movement, the MOI developed the Ministry of Interior – Kuwait (MOI Kuwait) app. The app includes many service options, created with special regard to the privacy and confidentiality of the users’ personal data by adopting a security system that protects and secures user data. Thus, users can use this app through their smart devices, confident in the knowledge that all their data is safe and confidential. Among the services provided in this app are:
· Personal inquiry service: Users can query their personal data in many departments, by creating their own user name and password, regarding: passport inquiries; election inquiries for Kuwaitis; sponsorship inquiries; non-Kuwaiti residence and immigration violations; visa inquiries; driving license investigations; vehicle investigations; traffic violations; and investigations of travel bans.
· Service procedures: This service provides an index that identifies the necessary documents and explains the procedures required to complete transactions in the MOI.
· Visa status inquiries.
· MOI news.
· Security phone numbers.
· Push notifications: through this service, the Public Relations Department communicates with the public by sending important messages and notifications to subscribers.
· MOI service-center locations.
· Other services: For example, paying fines online or subscribing to SMS services.
· The KSA’s app. The Absher app is one of the official m-government service apps used by the KSA MOI. The app provides many services for citizens and residents, including:
· accessing personal data;
· issuing/revoking travel permits;
· issuing/canceling a final exit visas and exit return visas;
· renewing driving licenses and traffic permits;
· issuing/renewing residency permits;
· accessing the travel log;
· viewing details of traffic violations;
· reporting missing documents;
· timeline (Personal Calendar);
· office locations (Passport, Status, Absher Self Service); and
· inquiries regarding multiple issues, including: balance of available funds; fingerprint registration; eligibility for Hajj; identity validity; validity of residency; health insurance; the arrival of new labor; traffic violations; visa status; and the return of labor.
A questionnaire was defined by Zikmund (2003) as a medium for data collection that includes written questions that participant must answer; subsequently, the questionnaire’s design is considered one of the vital phases in the survey process. A good questionnaire design requires that three important aspects that considered (Cavana et al., 2001). First, simple and clear questions should be written. Second, the written question’s order and format should be designed in a way that shows interest and keeps the participants involved. Finally, the questions should be carefully phrased so that the responses can be easily coded and interpreted.
The survey questionnaire in this study was designed, following these guidelines, to measure citizens’ perceptions of, and requirements for, the MOI app. The questionnaire is, therefore, based on the previous literature on m-service quality, but modified to fit the research question. Table 4.7 shows the questionnaire items derived from literature. The survey questionnaire in this study used clear and simple wording and was written in both Arabic and English to guarantee a high response rate. The survey questionnaire consisted of two parts: part A included the participants’ demographics and the most-used services and their frequency of use; part B included questions on how much the app is relevant to their needs.
Table 4.7: The questionnaire items and the related supporting literature.
	Main criteria
	Sub-criteria
	Item
	Supporting literature

	Service environment
	Network environment
	· The MOI mobile app provides me with the nearest location service (GPS services).
	Brady and Cronin, 2001; Zhao and Guo, 2013

	
	Interface design
	· The MOI mobile app provides explicit navigation.
· The MOI mobile app has proper layout.
· The MOI mobile app provides a multiple-language interface.
	Kiran and Diljit, 2012

	
	Context awareness
	· The MOI’s m-service can provide promotion awareness.
· I can receive the MOI’s messages under special circumstances.
	Brady and Cronin, 2001; Lu et al., 2009

	Service interaction
	Interaction channel
	· The MOI mobile app can provide traditional channels like voice or short messages or email.
· The MOI mobile app can provide social media interaction channels like WeChat.
	Brady and Cronin, 2001

	
	Service attitude
	· Online customer services are helpful and patient.
	Parasuraman et al., 1988; Zhao and Guo, 2013

	
	Expertise
	· Online customer services have knowledge and skills to solve my problems.
· Online customer services are trained constantly to improve their professional skills.
	Brady and Cronin, 2001; Stiakakis and Petridis, 2014

	
	Security /privacy
	· I feel safe during the whole service delivery time.
· The customer’s personal data are used by the MOI only after consent.
	Stiakakis and Petridis, 2014

	Information control

	Information retrieval
	· Multiple mobile terminal-based retrieval methods are available (via voice, photo, and unified number).
· The results retrieved from the app mobile platform are accurate and comprehensive.
· The mobile app can provide extended mobile search functions (such as using unified number, ID number).
	Kiran and Diljit, 2012

	
	Information organization
	· The MOI m-service platform can provide various types of services in one platform (traffic services, police services, civil defense, immigration services etc.).
	Kiran and Diljit, 2012

	
	Information content
	· In the MOI m-service platform, I can log on to the MOI app to check details of driving license, vehicles, latest news, etc.
· The MOI m-service platform can provide real-time content.
	Kiran and Diljit, 2012

	Service effect
	Real-time
	· The MOI can provide mobile services for me anytime and anywhere.
	Brady and Cronin, 2001

	
	Individuality
	· The MOI system stores all my retrieval history records to predict my needs and offer me extra information.
	Brady and Cronin, 2001

	
	Satisfaction
	· After using the MOI mobile services, I regard the service quality as satisfactory
	Lu et al., 2009

	Outcome quality
	Service reliability
	· Completion of MOI’s m-services is on time.
· I am notified of potential delays in the service delivery.
· I can cancel/ continue the service if there is a delay. 
	Lu et al., 2009

	
	Tangibles
	· I am provided with evidence for the successful completion of my m-service. 
	Stiakakis and Petridis, 2014

	
	Valence
	· Completion of the m-service in the minimum possible time and steps creates a positive impression.
	Lu et al., 2009



The survey questionnaire is shown in full in Appendix A, and details the following two parts:
· Part A: First, a definition of m-government and an explanation of the research requirements and the objective of the research were explained. The respondent was then asked to provide demographic information including gender, age, level of education, nationality, occupation, frequency of using the app, and most-used service. The objective of including these questions was to gain a clear picture of the sample of respondents in order to evaluate the scope to which the outcome of the survey can be generalized. The question format used was a nominal scale, in a multiple-choice format, for the demographic information, with a blank space provided for answers that were not listed.
· Part B: After collecting the customers’ requirements using the focus group, explained in step1, the requirements were refined and transformed into a questionnaire format to collect the information regarding the competing apps. Thus, part B included five sections with different questions. After identifying the MOI app being used, the questionnaires were applied to MOI Bahrain, MOI Kuwait, and MOI KSA app users as shown in Table 4.8 for the results.
Table 4.8: Customers’ comparative assessment.
	Customer requirement
	Customer rating

	
	MOI Bahrain
	MOI Kuwait
	MOI KSA

	Location service (GPS)
	2.3
	4.0
	3.9

	Explicit navigation
	2.2
	3.8
	3.8

	Proper layout
	2.7
	3.9
	4.5

	Multiple-language interface
	2.6
	3.7
	3.8

	Messages in special circumstances
	2.7
	3.9
	4.3

	Promotions awareness
	2.1
	3.4
	3.0

	Provides traditional channels, such as voice, short messages, or email
	2.6
	3.7
	3.2

	Social media interaction channels, such as WeChat
	2.2
	3.7
	3.0

	Online customer services are helpful and demonstrate patience
	2.3
	3.7
	3.0

	Online customer services have knowledge and skills to solve my problems
	2.3
	3.7
	3.5

	Trained constantly to improve their professional skills
	2.4
	3.6
	3.3

	Safety during the whole service delivery time
	3
	3.6
	4.5

	Personal data used only after consent 
	2.9
	4.0
	4.2

	Multiple mobile terminal-based retrieval methods are available (via voice, photo, and unified number)
	2.4
	3.8
	3.5

	Retrieved data are accurate and comprehensive
	2.4
	3.6
	3.8

	Extended mobile search functions (such as using unified number, ID number)
	2.5
	3.9
	4.2

	Provides various types of services on one platform 
	2
	4.0
	4.3

	One login account to all services 
	2.6
	4.0
	4.6

	Real-time content
	2.5
	3.8
	4.1

	Services provided anytime and anywhere
	2.3
	3.8
	4.6

	System stores all my retrieval history records
	2.4
	3.8
	4.1

	Satisfaction with quality
	2.6
	3.9
	4.3

	On-time completion
	2.5
	3.8
	4.4

	Notification of potential delays in service delivery
	2.4
	3.7
	4.0

	Cancellation/ continuation of the service if there is a delay
	2.5
	3.7
	4.1

	Evidence for the successful completion
	2.6
	3.7
	4.3

	Completion in the minimum possible time and steps
	3.1
	3.7
	4.4



The data collected for each app was used to define the requirements for improving customer satisfaction (i.e. the plans made by the software developers to satisfy the customer), which can be measured using a five-point Likert scale, by performing the following steps:
1. Step 1: calculating the improvement factor for each need for the improvement of the required service, using the following formula: 
Improvement factor = ([planned customer performance rate – existing customer rate] × 0.2) +1. E.g. Improvement Factor [Location service (GPS)] = [(4.5-4.3) × 0.2] +1=1.04
2. Step 2: calculating the sales point, i.e. the strategic market factor that can be measured using a number from 1 to 1.5, with 1 resulting in no change in the overall weight, and 1.5 increasing the overall weight (Goetsch and Davis, 2014). The sales point was set to 1, since this study is investigating the improvement of a government app, which means that government focus is only on user satisfaction, and not on profit.
3. Step 3: calculating the overall weight of customer needs, using the following formula: 
overall weight of customer needs = customer priority × improvement factor × sales point 
E.g. overall weight of Location service (GPS) = 5 × 1.04 × 1 = 5.2
4. Step 4: calculating the percentage of total weighting, using the following formula: 
Percentage of overall weight = (overall weighting/sum of overall weightings) × 100
E.g. percentage of overall weight of Location service (GPS) = (5.2/123.04) × 100 = 4.23
Step 7. Prioritizing technical requirements
The technical priority matrix determined the relative importance, or priority, of each technical requirement (“hows”) in meeting customer requirements (“whats”). To calculate the technical priority, the software developer multiplies each of the interrelationship ratings (0, 1, 3 or 9) in the interrelationship matrix of technical requirements by the corresponding customer requirement’s overall weighting value, and then totals the results (Goetsch and Davis, 2014). Figure 4.5 shows the HOQ that includes all the data for these calculations. The technical requirements were completed by repeating the process for each technical requirement. Following this, the percentage of total technical priority can be calculated, using the following formula: 
Percentage of total priority = (Technical priority ÷ ∑ Technical priorities) × 100. 
Therefore, the relative weight for the first technical requirement, “Network environment”, is calculated as the follows: 
Technical priority of (Network environment) = (9×5.2) + (3×5.7) + (0×4.8) + (9×2.08) + (9x1.2) + (9×5.36) + (9×3.12) + (9×6.96) + (0×3.54) + (0×5.04) + (0×3.9) + (9×5.7) + (9×6) + (0×2.16) + (0×4.96) + (0×3.18) + (9×4.72) + (0×4.56 + (0×5.9) + (9×6.5) + (0×3.48) + (0×6.3) + (0×6.3) + (9×3.36) + (0×3.42) + (0×4.72) + (0×4.88) = 468.90
 and, subsequently, The percentage of total priority of the network environment = (468.90/7362.16) × 100 = 6.37%.
Step 8. Determining which technical requirements to deploy
The last step, which produces the outcome of HOQ, is called the design target matrix (used both for products or services that are newly designed and for products or services that are to be improved), and this matrix is placed at the bottom of the HOQ (Han, 2016). This step aims to improve organizations’ strategic goal-setting through the deployment of requirements with the highest priority to satisfy the customer (Goetsch and Davis, 2014). To determine the design target value, technical benchmarking is required, which can be achieved by comparing the organization which plans to produce or improve the product or service with a competing product or service; in this case, the competitors are the MOI applications of Bahrain, the KSA, and Kuwait. Benchmarking involves ranking the plan, or the target, to meet customer requirements, by providing specific information on where organization’s current product or service stands, relative to competing products or services, for each technical requirement (Goetsch and Davis, 2014). Figure 4.10 shows the completed HOQ, including the target plan matrix.
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	Customer requirement (“whats”)
	Service environment
	Location service (GPS)
	0.007
	●
	●
	●
	●
	 
	 
	○
	●
	○
	○
	●
	 
	●
	 
	 
	●
	4.3
	2.3
	4.0
	3.9
	4.5
	1.04
	1
	5.2
	4.23

	
	
	Explicit navigation
	0.013
	○
	●
	●
	●
	 
	 
	∆
	○
	●
	●
	●
	●
	●
	●
	 
	 
	3.8
	2.2
	3.8
	3.8
	4.5
	1.14
	1
	5.7
	4.63

	
	
	Proper layout
	0.022
	 
	●
	○
	●
	 
	 
	●
	●
	●
	●
	 
	●
	●
	 
	●
	∆
	4
	2.7
	3.9
	4.5
	5
	1.2
	1
	4.8
	3.90

	
	
	Multiple-language interface
	0.004
	●
	●
	●
	●
	●
	●
	 
	●
	●
	●
	 
	●
	●
	 
	 
	 
	4.7
	2.6
	3.7
	3.8
	4.9
	1.04
	1
	2.08
	1.69

	
	
	Messages under special circumstances
	0.008
	●
	○
	●
	 
	 
	 
	 
	 
	○
	●
	●
	 
	∆
	 
	 
	 
	2
	2.7
	3.9
	4.3
	3
	1.2
	1
	1.2
	0.98

	
	
	Promotions awareness
	0.016
	●
	●
	●
	●
	 
	∆
	 
	 
	○
	●
	●
	 
	●
	 
	 
	 
	2.3
	2.1
	3.4
	3
	4
	1.34
	1
	5.36
	4.36

	
	Service interaction
	Provide traditional channels like voice or short messages or email
	0.009
	●
	○
	∆
	●
	●
	●
	●
	 
	∆
	∆
	●
	●
	●
	 
	 
	○
	3.3
	2.6
	3.7
	3.2
	3.5
	1.04
	1
	3.12
	2.54

	
	
	Social media interaction channels like WeChat
	0.028
	●
	○
	 
	●
	●
	●
	●
	 
	○
	○
	●
	 
	●
	 
	∆
	∆
	1.3
	2.2
	3.7
	3
	5
	1.74
	1
	6.96
	5.66

	
	
	Online customer services are passionate and patient
	0.022
	 
	 
	 
	●
	●
	●
	 
	 
	 
	○
	○
	 
	○
	 
	 
	 
	4.1
	2.3
	3.7
	3
	5
	1.18
	1
	3.54
	2.88

	
	
	Online customer services have knowledge and skills to solve my problems
	0.022
	 
	 
	○
	●
	●
	●
	○
	∆
	○
	○
	●
	 
	 
	○
	 
	∆
	3.7
	2.3
	3.7
	3.5
	5
	1.26
	1
	5.04
	4.10

	
	
	Trained constantly to improve their professional skills
	0.017
	 
	 
	 
	●
	●
	●
	 
	∆
	∆
	 
	●
	 
	∆
	 
	 
	 
	3.5
	2.4
	3.6
	3.3
	5
	1.3
	1
	3.9
	3.17

	
	
	Safety during the whole service delivery time
	0.141
	●
	 
	 
	∆
	 
	 
	●
	 
	 
	 
	●
	●
	●
	●
	○
	●
	4.3
	3
	3.6
	4.5
	5
	1.14
	1
	5.7
	4.63

	
	
	Personal data used after consent 
	0.120
	●
	 
	 
	○
	 
	○
	●
	●
	 
	●
	 
	 
	○
	 
	 
	 
	4
	2.9
	4.0
	4.2
	5
	1.2
	1
	6
	4.88

	
	Information control
	Multiple mobile terminal-based retrieval methods are available (via voice, photo, and unified number)
	0.028
	 
	●
	 
	 
	 
	 
	●
	●
	○
	●
	●
	∆
	∆
	 
	 
	○
	3.6
	2.4
	3.8
	3.5
	4
	1.08
	1
	2.16
	1.76

	
	
	Retrieved data are accurate and comprehensive
	0.042
	 
	○
	 
	 
	 
	 
	○
	●
	○
	●
	●
	●
	∆
	○
	 
	∆
	3.3
	2.4
	3.6
	3.8
	4.5
	1.24
	1
	4.96
	4.03

	
	
	Extended mobile search functions (such as using unified number, ID number)
	0.030
	 
	●
	 
	 
	 
	 
	●
	●
	∆
	●
	●
	 
	∆
	●
	 
	○
	3.9
	2.5
	3.9
	4.2
	4.2
	1.06
	1
	3.18
	2.58

	
	
	Provide various types of services in one platform 
	0.043
	●
	●
	○
	∆
	∆
	∆
	○
	○
	●
	○
	○
	 
	○
	●
	 
	●
	4.1
	2.0
	4.0
	4.3
	5
	1.18
	1
	4.72
	3.84

	
	
	One single login account to all services 
	0.029
	 
	●
	 
	 
	 
	 
	●
	 
	●
	 
	 
	●
	●
	∆
	 
	●
	4.3
	2.6
	4.0
	4.6
	5
	1.14
	1
	4.56
	3.71

	
	
	Real-time content
	0.035
	 
	 
	∆
	 
	 
	 
	∆
	○
	○
	●
	●
	 
	∆
	 
	 
	 
	3.8
	2.5
	3.8
	4.1
	4.7
	1.18
	1
	5.9
	4.80

	
	Service effect
	Services provided anytime and anywhere
	0.057
	●
	 
	∆
	 
	 
	 
	○
	∆
	○
	●
	●
	 
	●
	○
	 
	 
	3.5
	2.3
	3.8
	4.6
	5
	1.3
	1
	6.5
	5.28

	
	
	System stores all my retrieval history records
	0.024
	 
	○
	 
	 
	 
	 
	○
	●
	○
	●
	●
	●
	●
	∆
	 
	 
	3.2
	2.4
	3.8
	4.1
	4
	1.16
	1
	3.48
	2.83

	
	
	Quality satisfaction
	0.052
	 
	∆
	∆
	●
	●
	●
	●
	 
	●
	●
	●
	●
	●
	●
	○
	○
	3.7
	2.6
	3.9
	4.3
	5
	1.26
	1
	6.3
	5.12

	
	Outcome quality
	Completion is on time 
	0.062
	 
	 
	 
	 
	 
	 
	∆
	 
	○
	○
	○
	 
	●
	●
	●
	●
	3.7
	2.5
	3.8
	4.4
	5
	1.26
	1
	6.3
	5.12

	
	
	Notification of potential delays in the service delivery
	0.033
	●
	∆
	 
	 
	 
	 
	○
	 
	 
	 
	∆
	 
	○
	●
	●
	●
	2.9
	2.4
	3.7
	4
	3.5
	1.12
	1
	3.36
	2.73

	
	
	Cancel/ continue the service if there is a delay
	0.027
	 
	∆
	 
	∆
	 
	 
	●
	 
	 
	∆
	∆
	 
	○
	●
	●
	●
	2.3
	2.5
	3.7
	4.1
	3
	1.14
	1
	3.42
	2.78

	
	
	Evidence for the successful completion
	0.058
	 
	●
	●
	 
	 
	 
	 
	 
	 
	 
	∆
	 
	○
	○
	●
	 
	4.1
	2.6
	3.7
	4.3
	5
	1.18
	1
	4.72
	3.84

	
	
	Completion in the minimum possible time and steps
	0.055
	 
	●
	●
	 
	 
	 
	∆
	∆
	●
	○
	●
	 
	○
	●
	○
	●
	3.9
	3.1
	3.7
	4.4
	5
	1.22
	1
	4.88
	3.97

	Degree of importance for selection criteria
	469
	498
	328
	500
	283
	307
	538
	356
	467
	635
	771
	368
	708
	464
	261
	409
	MOI UAE
	MOI Bahrain App
	MOI Kuwait App
	MOI KSA App
	MOI improvement plan rating
	Improvement factor
	Sales point
	Overall weight
	% of total weight

	Normalized degree of importance for selection criteria (%)
	6.37
	6.76
	4.46
	6.79
	3.84
	4.17
	7.31
	4.84
	6.34
	8.63
	10.47
	5
	9.61
	6.3
	3.55
	5.56
	
	
	
	
	
	
	
	
	

	Technical benchmark
	MOI UAE
	5
	7
	3
	6
	8
	5
	8
	4
	8
	7
	6
	5
	6
	4
	5
	6
	
	
	
	
	
	
	
	
	

	
	MOI Bahrain
	7
	6
	5
	7
	7
	6
	6
	5
	6
	6
	7
	7
	6
	5
	6
	8
	Customer rating
	
	
	
	
	

	
	MOI Kuwait
	4
	6
	3
	6
	7
	4
	6
	4
	6
	6
	6
	4
	6
	6
	5
	7
	
	
	
	
	
	

	
	MOI KSA
	6
	7
	6
	7
	8
	6
	8
	5
	9
	9
	7
	6
	8
	6
	7
	9
	
	
	
	
	
	

	Design targets
	8
	9
	6
	8
	10
	7
	9
	7
	9
	10
	10
	7
	9
	7
	7
	9
	
	
	
	
	
	
	
	
	


[bookmark: _Toc508471065]4.3 Conclusions
This chapter has provided a detailed description of the empirical phase of the research that used the one of the QFD tools, namely the HOQ, combined with the AHP method, to help in prioritizing the citizens’ requirements and making decisions. A focus group tool was used to identify the customer requirements, and an affinity diagram was used to refine these collocated requirements. Furthermore, a tree diagram was used to relate each of the customer requirements to the most suitable technical requirement.
Subsequently, an interrelationship matrix, identifying the relationship between customer requirements and technical requirements, was developed, and the correlation matrix between the technical requirements was discussed. A comparison between the UAE’s MOI app and those of Kuwait, Bahrain, and the KSA was completed, in terms both of customer and technical requirements. Prioritization both for customer and technical requirements was also measured. Finally, potential technical requirements were identified, and ranked for deployment.
Next chapter will discuss the findings of this chapter in detail and link these findings with the literature review.
[bookmark: _Toc508471066]Chapter 5: Findings and Results
[bookmark: _Toc508471067]5.0 Introduction
In Chapter 4, the results of the HOQ analysis were presented. Chapter 5 will now discuss the findings and results obtained in relation to the research questions and the proposed dissertation objective. The aim of this chapter is to demonstrate how the key findings have led to accomplishment of the research aims set out in the previous chapters. Therefore, all the pieces of work conducted in this study are presented and the findings discussed according to the structure as shown in Figure 5.1. Chapter 5 confirms the novel contribution made to the improvement of m-government service quality and also supports the theoretical perspectives of the study.
Figure 5.1: Outline of Chapter 5.

5.1 [bookmark: _Toc508471068]Overview of the Study
The literature review in Chapter 2 demonstrated the paucity of studies regarding theoretical frameworks concerning the improvement of m-government service quality that fully consider m-government service quality from the users’ point of view. Apart from issues related to m-government service quality, the GCC countries are also facing low usage of m-government services due to the incompatibility with users’ needs. A great deal of work has been conducted towards measuring the m-government service quality dimensions from a users’ perspective. The proposed strategic plan in the HOQ will assist in improving m-service quality for all GCC governments. This study has investigated these concerns to contribute towards providing a better understanding of how to improve m-government service quality in the GCC context.
A combination of the thorough literature review in Chapter 2 and the research objectives set provided the foundation the concept for m-government service quality, including various constructs to measure m-government service quality. Chapter 4 provided the data and described the steps required to integrate both the QFD and AHP methods that were presented in Chapter 3 to accomplish the aims of this dissertation. Chapter 4 used these data to build the levels of the HOQ. Following a thorough analysis of both the statistical data and the research results, the dissertation now moves to discussing how the requirements identified can be used to improve m-government service quality. As mentioned previously, this chapter utilizes the outcomes of the HOQ analysis performed in Chapter 4 to further explain the practical implications of the findings and requirements identified by bridging the gap in understanding between users’ requirements and their translation into technical requirements to improve m-government service quality. The factors and steps described in Chapter 4 can be used as a decision-making tool when implementing m-government services and improving m-government service quality.
The purpose of this dissertation is to improve m-government service quality to satisfy users and strengthen the relationship between governments and their citizens. To achieve this research objective, the study collected users’ requirements using focus group made up of users of the UAE’s MOI app and a questionnaire with open-ended questions. After collecting the users’ requirements and refining them, using an affinity diagram, the m-government service-quality dimensions were identified. A tree diagram was used by the expert focus group (software developers) to translate the users’ requirements into technical requirements for deployment. The core idea of the proposed m-government service-quality dimensions was that they were based on the users’ perspective in order to satisfy those users’ requirements and expectations. Considering the context of the research, some dimensions have been identified in previous literature. This research has accomplished its objectives by identifying m-government service-quality dimensions, translating them into technical requirements, and providing practical implications for decision makers. The main objectives of the research included:
1. Identifying m-government service-quality criteria, or dimensions, by cooperating with the users of m-government services.
2. Translating m-government service-quality criteria into technical requirements understandable by governments’ software developers to meet the collected citizens’ needs.
3. Prioritizing m-government service-quality criteria according to the citizens’ needs.
4. Formulating a strategic plan for governments to improve the quality of m-government services, ensuring they are citizen-centered.
The literature review was conducted to shed light on the research problem described; the research problem was then further refined into the following research questions:
RQ1. What citizens’ needs (requirements) must be met to satisfy citizens and increase the usage of m-government services? In other words, which m-government service-quality dimensions contribute to understanding, and meeting, citizens’ needs and expectations?
RQ2. How can these requirements benefit governments and software developers in improving the service quality of m-government services (apps)?
[bookmark: _Toc508471069]5.2 Findings of the Dissertation
This section aims to provide a clear picture of the main findings and results described in Chapter 4. To discuss the objective of this research, an answer for each research question will be provided.
RQ1. What citizens’ needs (requirements) must be met to satisfy citizens and increase the usage of m-government services? In other words, which m-government service-quality dimensions contribute to understanding, and meeting, citizens’ needs and expectations?
The systematic procedure applied in this research is as follows: first, citizens’ requirements were identified through a user’s focus group and the collected data was refined, using an affinity diagram, to correctly categorize the factors and remove any redundancy from the collected data. The research categorized the data into the following five categories: service environment; service interaction; information control; service effect; and outcome quality (see Figure 5.2). The results for each category are described below:



Figure 5.2: The main categories of users’ requirements.

· Service environment: refers here to how the government has developed the app to deliver the services in terms of providing a proper layout, different language versions, the availability of location services, promoting awareness, and sending messages under special circumstances. To improve the service environment, those developing m-government in the GCC must ensure these characteristics are present in the m-services provided if they wish to deliver m-services that meet citizens’ expectations. From a review of the literature considering the main categories that have been used to classify users’ requirements, Al-Hubaish et al. (2017), Lu et al. (2009), Stiakakis and Petridis (2014), Zhao and Guo (2013), and Zhao et al. (2012) found that service environment is one of the m-service quality dimensions. Zhao et al. (2012) stated that service-environment quality refers to how citizens measure the overall environment quality of the services provided by the service provider, such as interface design. 
· Service interaction: refers here to the ability of citizens to interact with the customer-service team using the traditional channels, such as chatting room, SMSs, or emails, requiring the customer-service team to be patient and passionate, have sufficient knowledge to solve their problems, provide accurate and reliable information, be trained constantly to improve their professional skills, and provide data securely and privately. M-government decision makers in the GCC have to consider the importance of the service interaction in order to strength the relationship between the governments and their citizens. Al-Hubaish et al., (2017), Lu et al. (2009), Motamarri et al. (2014), Stiakakis and Petridis, (2014), and Zhao and Guo (2013) confirmed that service interaction has a positive significant effect on m-service quality. Al-Hubaish et al. (2017) defined service interaction as citizens’ interaction with the m-government services during service delivery and found that the interaction could be through online chat, email, or via a phone call, and that the customer-service team should care, help, and react positively to citizens’ enquiries through these media. Motamarri et al. (2014) defined service interaction as the ability of citizens to download forms, use the search engine to search for information, provide comments, and correspond with the customer-service team through chat rooms, SMSs, or emails. 
· Information control: refers here to the ability of m-government services to retrieve accurate information for users, provide multiple methods in retrieving information (e.g. by voice, photo, or unified ID) to improve mobile search functionality, and offer multiple services in one platform, via single sign-in, including real-time content. The findings show the importance of how m-government services can control users’ information and emphasizes that m-government decision makers in the GCC must provide users with the exact required information and that these m-services must be provided in one app with a single sign-in. Zhao and Guo (2013) confirmed the significance of information control in improving m-service quality and posited that information control is the core function of m-services and should not be ignored when evaluating m-service quality. The study stated that information control consists of the following sub-dimensions: retrieval results; information content; and information organization. 
· Service effect: refers here to the role of the m-government service providers in providing services that can be accessed anywhere and anytime, the ability to store all the users’ retrieved information however the users want, and measuring the citizens’ satisfaction regarding the quality of the provided service. The GCC’s m-government decision makers must ensure that the citizens have the ability to access the datacenter in order to use m-services or retrieve data anytime and anywhere and with no issues. Zhao and Guo (2013) confirmed the significance of service effect in evaluating m-service quality. The study confirmed that service effect positively affects m-service quality by investigating real-time, individualized service and user satisfaction. 
· Outcome quality: refers here to the ability of the m-government service provider to provide citizens with services that can be completed on time, notifying them regarding any delays, providing an option to continue or cancel if there is a delay, providing evidence of the completion of a service request, and providing the service with the minimum possible number of steps and time taken. Thus, m-government decision makers in the GCC must review and revise the service operations to ensure service transactions are completed on time and with the minimum number of steps. In addition, users must be informed of any delays in the service, e.g. the slowness of the m-services system or any technical issues, and should allow the users to cancel if required. Al-Hubaish et al. (2017), Stiakakis and Petridis (2014), and Zhao and Guo (2013) found that outcome quality is another m-service quality dimension. Stiakakis and Petridis (2014) defined outcome quality as the technical quality of what is provided to citizens at the end of the service interaction and stated that outcome quality consists of the following sub-dimension: reliability; tangibility; and valence. 
After refining the users’ requirements, the AHP method was used to prioritize the citizens’ requirements. An intensity scale of importance, using a nine-point scale for pairwise comparison, was employed to rank these factors. The geometric mean of pairwise comparison and normalization between the sub-dimensions was applied to determine the relative priority for each factor (As shown in Figure 5.3).
Figure 5.3: The relative priority for users’ requirements.

This relative priority shows how much important each factor is to the customer. The factors found to be high priority are detailed below, in order of importance:
1. “Safety during the whole service delivery time” had the highest priority, with a weight of 0.141, which means that citizens’ concerns regarding security while using the service were of prime importance, e.g. using their credit card or visa for payment. Therefore, to satisfy users, government decision makers should build a strong security infrastructure to ensure that the users feel safe during their service-delivery journey. The results emphasize the findings of Motamarri et al. (2014) who found that the level of security was not yet sufficient to implement mobile financial transactions and that privacy was at the lowest level of maturity because governments were still not paying enough attention to level of privacy in m-government services. Shareef et al. (2014) posited that security is a part of technological orientation and is not per se a service-quality dimension; however, online security cannot be ignored if m-service quality is to be assured.
2. “Personal data used only after consent” had the second highest priority, with a weight of 0.120. This refers to users’ concerns regarding whether anyone else can access their data or, if the government wishes to use any of their personal information for other purposes, whether approval from will be sought. For confidentiality, m-government decision makers have to ensure that users’ personal data are kept private and available only to the user. Stiakakis and Petridis (2014) found that m-service quality has a strong correlation to security/privacy, with a gamma value – the effect between exogenous and endogenous constructs – of 0.62, which emphasizes the important of both security and privacy in improving the quality of m-government services.
3. “Online completion” had the third highest priority, with a weight of 0.062. This refers to users preferring to complete the service, from the first to last step, in a single service encounter. The high priority for this factor is linked to the desire of users to apply for m-services without any extra steps, such as attaching documents or visiting the agency to complete the service. Thus, m-government decision makers should re-engineer their service-operation procedures accordingly and not require users to complete further steps, such as visiting an office to fill in a service form or uploading any further authentication documents, such as passports.
4. “Evidence for the successful completion” had the fourth highest priority, with a weight of 0.058. This refers to users expecting a clear indication that the service has been completed successfully. M-governments decision makers should, therefore, consider options such as pop-up notifications confirming completion, e.g. “your service has been completed successfully with reference number 123456”, receiving an SMS after paying for the service, or receiving email confirmation.
5. “Service provided anywhere and anytime” had the fifth highest priority, with a weight of 0.057. This refers to users expecting to be able to use the services 24/7, wherever are they, even if abroad. Thus, m-government decision makers should ensure the 24/7 availability of technical services infrastructure, such as the database, network, servers, and their associated apps, irrespective of the location of the users.
6. “Completion in minimum possible time and steps” had the sixth highest priority, with a weight of 0.055. This refers to users expecting a one-step or one-click service. M-government decision makers should, therefore, build their apps accordingly by reengineering their services to incorporate service-level agreements with other government agencies to integrate their services. For example, a prerequisite of the MOI issuing a passport for a new-born baby is being provided with the date of birth (DOB) certificate, which is issued by Ministry of Health (MOH). Thus, m-government decision makers within the MOI should design a service that is integrated with the MOH and automatically updates the DOB certificate information on the MOI app to allow the passport to be issued with the minimum number of steps.
7. “Satisfaction with quality” was the final high-priority factor, with a weight of 0.052. This refers to the need for a means of measuring users’ satisfaction with the service provided after each service transaction. M-government decision makers should, therefore, enable this feedback by, for example, immediately going to a page that asks the users about their satisfaction with the quality of the service offered.
Several factors were, however, found to be of low importance:
1. “Multiple language interfaces” had a weight of 0.004, which means that users are happy with the current language options and the priority for improving this aspect is low. The users weighted this as the lowest important because there were already several languages available, and these met their needs. Therefore, m-government decision makers should not ignore this factor because of its low priority here and should consider it as a user expectation that must be met to achieve user satisfaction.
2. “Location service (GPS)” also had a low priority from the users’ point of view, with a weight of 0.007, possibly since there are several already-existing apps that meet this need. M-government decision makers should, however, take advantage of the existing GPS apps’ features to improve their own apps’ to meet users’ expectations, e.g. using the user’s current location show nearest MOI agencies.
3. “Messages in special circumstances” (i.e. notifications regarding special circumstances, e.g. weather warnings, shown as news tickers or pop-up messages) had a weight of only 0.008. This is possibly due to their being other channels providing this information, such as social networks (Twitter, YouTube, and Instagram). As a means of designing new channels of communication to strengthen the relationship between the government and its citizens, m-government decision makers should improve their m-service apps by adding features such as instant notification.
4. “Provides traditional channels such as voice, short messages, or email” (i.e. users can contact the government via live calls from the app, or by sending SMSs or emails, to receive answers to their inquiries or solve their issues) had a weight of only 0.009. The results indicate that the users are currently more or less satisfied with the current channels, such as contacting by phone, to resolve the issue or make enquiries.
Thus, m-government decision makers should focus on improving quality according to the priorities of the citizens themselves by addressing the dependencies of these requirements in the deployment phase. However, it is worth noting that Zhao and Guo (2013) found that the average variance extracted (AVE) of the mobile network, which the study considered as the characteristic of the location service base, was 0.617, while the AVE of the awareness factor, which contains special-circumstances messages, was 0.615. This implies their importance in improving m-service quality, which conflicts with the above results.
RQ2. How can these requirements benefit governments and software developers in improving the service quality of m-government services (apps)?
After identifying the users’ requirements, technical requirements were developed to meet them, which meant translating users’ requirements into technical requirements that were easy for the software developers to understand, with the overall aim of improving the quality of m-government services according to citizens’ specifications. The research used a tree diagram that has been presented in Chapter 4 (Figure 4.8) to group all the citizens’ requirements in a form of a tree-and-branch structure. The UAE’s MOI software developers brainstormed the citizens’ requirements to classify each requirement into a group understandable by the software developers. The results of the brainstorming led to 16 technical requirements as shown in Figure 5.4.
Figure 5.4: Technical requirements.

Having identified the technical requirements, based on customers’ requirements, an interrelationship matrix identifying the relationship between customers’ requirements and technical requirements was developed. This step helped the software developers to weight each technical requirement, i.e. how important it was to deploy each requirement, according to the interrelationship between the requirements in the deployment phase. Thus, each technical requirement was given a weight in terms of the order of deployment, as detailed below in order of importance:
1. “Real-time”, i.e. the app must provide up-to-date information even if this information has been updated or entered only a few seconds ago, had the highest priority, with a weight of 10.47%. These results differ from those of Chanana et al. (2016) who found that up-to-date information was not important, with a relative importance of 6 out of 17, for evaluating m-government service quality in India. However, these results are compatible with those of Motamarri et al. (2014) who found that up-to-date information is highly significant for m-health service quality, with a load factor of 0.529. The study noted that m-health services deal with the patients’ lives and any incorrect or out-of-date information may risk the safety of the patients. Zhao and Guo (2013) found that the “real-time” AVE was 0.731, which shows how important real-time information is among the service-quality dimensions. Thus, m-government decision makers should ensure that the data presented data to the users should to be up-to-date to avoid any misunderstanding.
2. “Satisfaction” was the second most important criterion, with a weight of 9.61%. This refers to users being able to provide feedback on their perception of the quality of service provided (it can be presented by smiley face if the user is satisfied, a neutral face if the user is neutral, or a sad face if the user not satisfied). The research findings are compatible with those of Lu et al. (2009) who found that satisfaction was one of the most important m-services quality dimensions and noted that the more the users are satisfied with an m-service, the higher its usage. Zhao and Guo (2013) also found that satisfaction was an important m-service quality dimension, with an average importance of 0.755. M-government software developers need to understand that direct evaluation of each service allows them to spot the weaknesses in service delivery.
3. “Information content” had a high technical priority for deployment, with weight of 8.63%. This refers to valuable, accurate, and useful information being available on the app. Accordingly, m-government service providers need to carefully select the proper fields that are shown to users in the service journey. Motamarri et al. (2014) defined information content (information quality) as the degree to which information is useful during the completion of the m-service and found that information-content quality was significant for m-health service quality, which is compatible with these research results. Thus, the information content should be relevant to what users require. For example, if a user is trying to renew a driving license, only the relevant information should be displayed to avoid errors in the transaction.
4. “Security/privacy” was also important, with a weight of 7.31%. This refers to users’ personal information being secure from the first to the last step in each service transaction. M-government services must build a strong infrastructure that guarantees that all users’ personal information, and the application platform itself, are secure, so no one can hack the users’ information. However, this differs from the findings of Chanana et al., (2016) who found that privacy was the least important, with a relative importance of 1 out of 17, with 1 being the least and 17 the most important, and that security was also not very important, with a relative importance of 7 out of 17. The findings of this research might not be because of the weakness of the privacy and security in the UAE’s MOI app, but rather that the software developers themselves want users to feel safe.
5. “Interaction channel” had a high priority, with a weight of 6.79%. This refers to the communication channels that have been provided to the users via the m-government services. The nature of mobile communications technology has allowed m-government services to develop new interaction channels between the government and citizens, such as using live video call, voice call, SMS, instant messages by chatting, or emails. M-government services need to respond directly and build stable channels to avoid disconnection during the conversation. Stiakakis and Petridis (2014) found that interaction quality is one of the primary dimensions of m-service quality and has direct relation with users’ satisfaction, which is in line with the findings of this research.
6. “Interface design” had a similar weight to “interaction channel” (6.76%). This refers to how the platform of the app is designed, compatible, and easy to use. This finding differs slightly from that of Chanana et al. (2016) who found that fast navigation through the app ranked only 5 out of 17. Stiakakis and Petridis (2014) found that interface design is slightly important, with an average of 57%. Accordingly, m-government decision makers must design the platform of the app to be easy-to-use and easily navigable. For example, if a user is seeking to renew a vehicle license, a search navigation field should be available in which he/she can just type the keyword of the service, and all related information should appear. It is very important for m-government services to keep track of changes in mobile technology so that apps can be constantly updated and improved.
7. “Network environment”, with a weight of (6.37), also had high importance. Network environment refers to the availability of the app with no breakdowns in connectivity. Thus, m-government services decision makers must keep abreast of the latest updates and best practices to keep the network environment stable. Any network disconnection in the m-government services datacenter that stop users from accessing the information required while applying for the services will affect the confidence in the relationship between users and the government, e.g. if a user is applying for a service that requires three steps (three platforms to move between by pressing next) and that user presses next after paying for the fees and suddenly the app shows a “sorry, page not available” message. Such network breakdowns unnerve users, decrease user satisfaction, reduce trust in the government, and lead to lower usage for the app. The results are compatible with Zhao et al.’s (2012) study, which found that environment quality (network environment) is significant and has a positive effect on users’ satisfaction. Yang et al. (2012) suggested that stability of the network is important to m-service quality. 
8. “Information organization” had a high priority, with weight of 6.34%. This refers to the availability of all m-government services on one platform and the availability of a single sign-in to use all these services. For example, if a government department, such as the MOI, has several services, such as traffic services, civil-engineering services, immigration services, policing services, etc., all these services should be available in on app with one username and password for each user. Thus, m-government services should gather all their services on one platform, even if these services require some approval from other entities or government departments. The m-government decision maker should find all the common services between these entities and find a workaround solution to offer these services on one platform, such as having common pass (common pass refers to an application that gathers all m-governments’ entities into one platform with a single sign-in).
9. “Service reliability” has high importance, with a weight of 6.30%. This refers to the m-service having to be completed on time, with users notified of any delay. M-government decision makers should re-engineer all their services to be completed immediately, with no need for approval or other requirements that keep users waiting. If the request will take time, owing to some delay issues, the user must be notified, with an option of canceling or completing the service once it is available again. This is in accordance with the findings of Chanana et al. (2016) who found that service reliability has an importance ranking of 12 out of 17 and suggested that this ranking in m-service requirements is very important for improving m-services quality. Stiakakis and Petridis (2014) found that reliability is highly important, with an average of 89%, in improving the quality of m-services.
10. Regarding less important criteria, “tangible services” was the least important criterion, with a weight of 3.55%. A tangible service refers to the evidence of the service’s completion. There are many ways to notify users of the completion of a service, such as receiving a notification message on the app, receiving an SMS, or receiving an email. M-government decision makers must consider all the possible ways of notifying users to provide user satisfaction. This finding differs from that of Stiakakis and Petridis (2014) who found that the average of the importance of tangible services was high (51%). Their results are also inconsistent with Qureshi et al. (2015) and Zhao and Guo (2013) who confirmed that tangible services are highly significant in improving m-services. 
After prioritizing the technical requirements, a correlation matrix between the technical requirements was discussed. A comparison between the UAE’s MOI app and its competitors in the KSA, Kuwait, and Bahrain was completed in terms of customer and technical requirements. Finally, after identifying the technical requirements’ priorities, technical benchmarking was discussed to help in measuring the design target (improvement of the UAE’s MOI app), which determined what technical requirements need to be deployed, as shown in Table 5.1.


Table 5.1: The technical benchmarking between the competitors.
	
	Competitors \ Technical Requirements

	Network environment
	Interface design
	Context awareness
	Interaction channel
	Service attitude
	Online customer expertise
	Security/ privacy
	Information retrieval
	Information organization
	Information content
	Real time
	Individuality
	Satisfaction
	Service reliability
	Tangible service
	Service valences  

	Technical benchmark
	MOI UAE
	5
	7
	3
	6
	8
	5
	8
	4
	8
	7
	6
	5
	6
	4
	5
	6

	
	MOI Bahrain
	7
	6
	5
	7
	7
	6
	6
	5
	6
	6
	7
	7
	6
	5
	6
	8

	
	MOI Kuwait
	4
	6
	3
	6
	7
	4
	6
	4
	6
	6
	6
	4
	6
	6
	5
	7

	
	MOI KSA
	6
	7
	6
	7
	8
	6
	8
	5
	9
	9
	7
	6
	8
	6
	7
	9

	Design targets
	8
	9
	6
	8
	10
	7
	9
	7
	9
	10
	10
	7
	9
	7
	7
	9



The benchmarking, or the design target, that has been set by the UAE’s MOI software developers has to be taken into consideration. After applying all the improvements required meeting the users’ expectations, the results of these improvements have to achieve the specified target. For example, the current evaluation of the criterion “network environment” is 5; after improving the quality, the evaluation of this criterion has to reach 8 to meet the target.
To improve m-government service quality, GCC m-government decision makers must consider the results of the technical benchmarking in Table 5.1. For example, Kuwait’s MOI app had the least technical evaluation of the factor “context awareness” with a weight of 3 out of 10, which suggests that Kuwait’s MOI decision makers should adopt new “context awareness” trends, including, for example, a space for relevant promotions, such as discounts for traffic fees. Technical benchmarking helps the MOIs in the GCC countries to set the targets for future designs based on their competitors, which will help them to effectively rank themselves against their competitors, increase m-government services usage, satisfy users, strengthen the relationship between governments and their citizens, and increase their ranking in the world in terms of providing high-quality m-government services.
[bookmark: _Toc508471070]5.3 Conclusions
This chapter has presented an overview of the study. It has also discussed the outcomes and key findings of the research that help in answering the research questions. The results from the prioritization of the user’s requirements have shown that the factor “safety during the whole service delivery time” has the highest priority (which means that users are concerned about security and privacy while using the app) and the factor “multiple language interfaces” has the lowest priority (not, however, because it is not important, but because the users are satisfied with the current languages). From a technical perspective, the criterion “real-time” has the highest priority (i.e. the m-government must provide up-to-date information) and the criterion “tangible services” has the lowest priority (due to lack of dependencies for implementing this criterion on the other criterion and the ease of deploy it). The results have also included technical benchmarking between the competitors, which further helps GCC m-government decision makers to formulate strategic plans to improve the quality of their m-government services.
The next chapter (Chapter 6) will describe the contributions to the body of knowledge, both theoretical and practical. It will also discuss the limitations of the study and directions for future research.


[bookmark: _Toc508471071]Chapter 6: Conclusions
[bookmark: _Toc508471072]6.0 Introduction
In Chapter 5, an analysis of the main findings was presented. This chapter provides a brief overview of the research performed and discusses in detail the contributions to the body of knowledge, including both theoretical and practical contributions. Research limitations will also be considered. Directions for future research in the area of m-government service quality will be explored. Practical implications will be explored in detail to help m-government decision makers and software developers to improve m-government service quality by formulating a strategic plan based on the results of this research. Figure 6.1 presents the outline of this chapter.
Figure 6.1: Outline of Chapter 6.

[bookmark: _Toc508471073]6.1 Overview of the Research
Stage 1: Chapter 1 defined the concept and development of m-government and stated both the research problem and the study’s proposed aims and objectives. Different possible methodological approaches to address the research problem were also discussed.
Stage 2: A literature review was carried out in Chapter 2 to identify approaches previously used and various theoretical perspectives were discussed related to m-government. This assisted in refining the scope of the research problem. Different areas of m-services related to m-service quality were also discussed. An overview of m-government in the GCC was presented.
Stage 3: Chapter 3 discussed the various research approaches and a suitable research method for the present research was chosen: quantitative data analysis. The QFD approach was adopted, integrated with the AHP approach, since AHP is one of the best methods for prioritizing the factors to facilitate decision-making. The steps required in the HOQ matrix were also described in detail.
Stage 4: Chapter 4 provided details of the case study used in the research. Data were collected, via an open-ended, researcher-led questionnaire, from a focus group made up of users of the UAE’s MOI app. The HOQ steps were followed, integrating AHP, and both users’ requirements and technical requirements were identified and prioritized. Competitors of the UAE’s MOI app were assessed and an evaluation of their apps was performed through questionnaires. The research found that real-time information received the highest technical priority according to the priority of the customer and the interrelationship between the “whats” and “hows.” This signifies that, if the customer requests any information, he or she must receive the latest up-to-date information. This was followed by the satisfaction of the customer, which entails that the software developer should be concerned about what would satisfy the customer instead of following only the government criteria. The lowest-priority technical requirement was service attitude. As the number of smart phone users in the UAE has increased, the knowledge of how to use smart-phone apps has also increased and, consequently, fewer people are concerned about online customer-service attitudes, since they are able to use the apps themselves.
Stage 5: Chapter 5 analyzed the main findings of the research to understand their significance and present practical implications for m-government service providers, thus accomplishing the research aim. A strategic plan for improving the UAE’s MOI app was drawn up based on the findings.
[bookmark: _Toc508471074]6.2 Contributions to the Body of Knowledge
Within the scope of a single research, it was not possible to examine every facet of m-government. Therefore, it was essential to identify a specific problem for the study and limit the research area so that full attention could be given to the specific research context. Considering this analogical fact, the current research centered on improving m-government service quality from the citizens’ perspective. Following a review of literature, including recently published research articles, it is confirmed that no study has previously examined these roles specifically with reference to GCC m-government services.
The findings highlighted in Chapter 5 have made a novel contribution to the theoretical knowledge in the field of m-government. Outcome factors of m-government service-quality dimensions also make a constructive contribution for both academic research and practitioners. The results of the present research have further extended the knowledge in the area of m-government by identifying the m-government service quality by incorporating citizens’ requirements into technical requirements for improving m-government service quality. The findings of the present study are supported by empirical evidence, which produced the following contributions:
· Contribution 1: A systematic, comprehensive review of the literature on m-government was carried out in Chapter 2, including the drivers of m-government and studies carried out in m-government area globally and, specifically, in the GCC countries. This revealed the paucity of theoretical studies investigating m-government service-quality dimensions from a citizens’ perspective. The review of the literature clearly indicated that a better understanding of m-government service-quality dimensions was required from the citizens’ viewpoint.
· Contribution 2: To bridge the research gap identified in the review of m-government literature, an integration of QFD and AHP approaches was proposed to identify the m-government service-quality dimensions from the citizens’ perspective. The main contribution of this research is to provide better perspective on how to improve m-service quality from the citizens’ perspective. Previous studies on m-government have mostly carried used IS service-quality dimensions as m-government service-quality dimensions. The present study, however, defines m-government service-quality dimensions based on quantitative analysis of citizens’ requirements and perceptions and is, therefore, a novel contribution to the research. The literature and studies regarding m-government services and m-government service quality are still at a relatively early stage of development (Abaza and Saif, 2015). Consequently, more work needs to be done in this area. In this regard, the present study is considered a major contribution.
· Contribution 3: Results stress the role and importance of developing and designing m-government services in cooperation with citizens to understand their requirements and desires since, in the end, all these services will be used by citizens. Strengthening the relationship between governments and their citizens requires the citizens’ participation in all the design and improvements steps. The research highlights the vital role of the citizens’ opinions in constructing a roadmap for improving m-government service quality to meet citizens’ expectations and needs, rather than, as has sometimes been the case, investing capital in R&D projects without considering their needs.
[bookmark: _Toc508471075]6.3 Theoretical Implications
The findings of the current research are of theoretical importance in two ways. First, this study highlights the significance of investigating m-government service-quality dimensions based on citizens’ needs and expectations as most previous literature has explored m-service quality dimensions using IS service-quality dimensions. The current research influences researchers to consider correlating citizens’ and software developers’ needs when improving or designing products or services to improve user satisfaction. In fact, the findings of the current research demonstrate that research on m-government service quality should consider citizens’ perceptions of the proposed m-government services, since the services are designed to be used by the citizens.
Second, to the best of the author’s knowledge, this is the first applied research in the GCC countries that, seeking to solve practical problems regarding improving the quality of m-government services, has quantitatively analyzed users’ needs and compared those needs with the literature review. Any services aimed at certain users should consider these users’ requirements to ensure service quality and meet or exceed users’ expectations.
This research has taken advantage of integrating the QFD and AHP methods to identify m-government service-quality dimensions, convert them into technical requirements, prioritize these requirements, and formulate strategic plan presenting the importance of deploying these requirements. The research used focus-group techniques with open-ended questions as a means of ensuring the validity of the data. The use of an affinity diagram and a tree diagram helped the researchers to refine the factors and explore the relationship between those factors, following categorization, to show the main criteria and sub-criteria.
[bookmark: _Toc508471076]6.4 Practical Implications
As well as the above-mentioned theoretical implications, there are also some practical implications based on the research findings. The methodology used in this study provides an effective way to measure m-government service quality and can act as a reference point in defining reliable m-service quality-dimension standards for proposed m-government services. Offering excellent quality in m-government services will certainly increase citizens’ satisfaction and increase usage of these services compared to the traditional services. M-government service providers can take the initiative in improving m-services using citizen-based to identify if there are any shortcomings in the delivery of m-government services and can take corrective measures as needed to provide citizens with a superior quality of m-government services.
The methodology provides an effective approach for government decision-making authorities and software developers to determine which factors require more consideration and develop a strategy to yield the highest possible citizen satisfaction and increase usage of these services. In other words, the study offers an understanding of citizens’ perceptions of m-government service quality.
Government agencies and software developers that design and deliver m-government services to their citizens should consider the m-services quality factors provided by the citizens to better improve the quality of m-government services. Ensuring m-government service quality is a continuous and innovative process and maintaining the quality of such services is a vital factor in influencing and generating citizen satisfaction. The methodology also allows m-government decision makers to formulate a strategic plan incorporating competitor benchmarking. The study suggests that government agencies should keep improving the quality of their m-government services by incorporating citizens’ needs. Providing complete services, secure and private information, real-time information, good online-customer service attitudes, reliability, easy navigation, valances services, several interaction channels, tangible services, easy information retrieval, and offering context awareness are confirmed in this study to be the most significant factors in improving m-government services from citizens’ point of view.
[bookmark: _Toc508471077]6.5 Research Limitations
This research is robust in that it aims to improve m-government service quality in the GCC countries by using a sample of GCC citizens. However, the findings of this research have been affected by the lack of theory in the field of m-government research, particularly relating to m-government service quality. Some m-government service-quality research studies have adopted IS service-quality dimensions from the literature. However, this research has analyzed m-government service quality from the citizens’ perspective to reduce the effect of this lack of theory by using citizens’ input to define the factors. Nevertheless, like any other research study, this research also has some limitations and it is essential to highlight these limitations within the context of the present m-government research to fully understand the findings from an appropriate perspective:
· Limitation 1: The first identified limitation comes from the sample population itself. The study has followed one of the common practices of data collection: a focus group technique using open-ended questions. However, most of the respondents who participated in the focus group had mobile and mobile Internet experience and were already familiar with the MOI app. This small sample, therefore, may not be truly representative of the entire population. Given the aims and the scope of the research, however, a small focus group made up of experienced users was considered appropriate.
· Limitation 2: The research used only one case study (the UAE’s MOI app); however, there are several apps that could be tested and used as a case study. The present study was unable incorporate other apps; the scope and aims necessarily had to be limited.
· Limitation 3: The same technical focus group, using the QFD method, was used to evaluate the UAE’s MOI app as well as those of the KSA, Kuwait, and Bahrain. Owing to the large geographical area, the fact that each app is owned by each government, and there are no sharable services between these countries, questionnaires were sent out to users of the MOI apps in other countries but there was no researcher-led focus group.
[bookmark: _Toc508471078]6.6 Directions for Future Research
The study has investigated m-government service quality from the citizens’ perspective. Despite significant results being obtained by integrating the QFD and AHP approaches, there remains the possibility that more factors involved in m-government service quality. Hence, based on the research limitations discussed above and findings from the present study, the following areas for future research are proposed:
· Direction 1: Within the present study, the improvement of m-government service quality was studies from the perspective of GCC countries using MOI mobile apps from the GCC countries. However, the proposed methodology can be used in any geographical settings with different comparable m-government services. Results could be compared with the results of this study both to confirm the appropriateness of the methodology and to see if any cultural or geographical differences exist.
· Direction 2: The focus of this study was on improving m-government services from the citizens’ perspective in G2C (government to citizen) systems. However, G2B (government to business) and G2G (government to government) contexts were not covered in the current study. Future studies could apply or modify this methodology in the G2G and G2B contexts.
· Direction 3: The m-government service-quality dimensions that have been revealed in this research are limited to the MOI app. Future studies could use the same methodology for different apps. Results could be compared with the results of this study both to confirm the appropriateness of the methodology and to see if any significant differences exist for different types of app.
· Direction 4: Most of the respondents who participated in the focus group had mobile and mobile Internet experience and were already familiar with the MOI app. Future studies could aim to increase the sample size and include inexperienced users to gain a more representative view of the entire population.
6.7 [bookmark: _Toc508471079]Conclusions
This concluding chapter has provided an overview of the research, how the research has addressed the research questions, major contributions to research in this field, synthesized the theoretical and practical implications, explained its possible limitations, and has proposed avenues for further research. The dissertation confirms that the research uses a novel methodology (integrating QFD and AHP to identify and prioritize citizens’ requirements and translating them into technical requirements) and is a unique study that addresses the various issues regarding improving m-government service quality in the GCC countries from the citizens’ perspective. The research has identified the contributory factors for improving m-government service quality in the GCC countries by ensuring that citizens’ requirements are central to the design and improvement of m-government services. The novelty of this research can be considered as a significant contribution to the body of knowledge and its implications are essential for researchers, m-government decision makers, and software developers who are working towards offering effective m-government services.
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	Improving M-Government Services in the UAE
M-government is stand for Mobile government where the government starts posting their services on the Smart devices such as Smart phones and tablets.
The goal of this survey is to explore the citizen’s requirement to improve the quality of m-government services in the UAE
Note: This Questionnaire is part of my Doctoral of Business Administrator (DBA)  research and no personal information will be disclosed, however, research may use it for research publication process

	1. General Information

	a. Select your Gender
· Male
· Female
b. Select you Age
· Less than 25
· 26-35
· 36-50
· 41-50
· greater than 60
c. Select Your Educational Level
· High School
· Diploma
· Bachelor
· Master
· PHD
d. Type your Nationality 
---------------------------
e. Occupation
---------------------------
f. Frequency of using MOI application
· High
· Medium 
· Low
g. Name of Most used service
---------------------------


	2. Service environment

	a. Network environment 

	
i. MOI mobile application provide me with the nearest location service (GPS services)
· Strongly Agree
· Agree
· Neither agree nor disagree
· Disagree
· Strongly Disagree


	b. Interface Design 

	i. MOI mobile application provides explicit navigation.
· Strongly Agree
· Agree
· Neither agree nor disagree
· Disagree
· Strongly Disagree

ii. MOI mobile application has proper layout.
· Strongly Agree
· Agree
· Neither agree nor disagree
· Disagree
· Strongly Disagree

iii. MOI mobile application provides multiple language versions interface.
· Strongly Agree
· Agree
· Neither agree nor disagree
· Disagree
· Strongly Disagree


	c. Context awareness 

	i. MOI’s m-service can provide promotion awareness.
· Strongly Agree
· Agree
· Neither agree nor disagree
· Disagree
· Strongly Disagree

ii. I can receive MOI’s messages under special circumstances.
· Strongly Agree
· Agree
· Neither agree nor disagree
· Disagree
· Strongly Disagree


	3. Service interaction 

	a. Interaction channel 

	i. MOI mobile application can provide traditional channels like voice or short messages or email.
· Strongly Agree
· Agree
· Neither agree nor disagree
· Disagree
· Strongly Disagree

ii. MOI mobile application can provide social media interaction channels like WeChat.
· Strongly Agree
· Agree
· Neither agree nor disagree
· Disagree
· Strongly Disagree


	b. Service attitude 

	i. Online customer services are helpful and patient.
· Strongly Agree
· Agree
· Neither agree nor disagree
· Disagree
· Strongly Disagree


	c. Expertise 

	
i. Online customer services have knowledge and skills to solve my problems.
· Strongly Agree
· Agree
· Neither agree nor disagree
· Disagree
· Strongly Disagree

ii. Online customer services are trained constantly to improve their professional skills.
· Strongly Agree
· Agree
· Neither agree nor disagree
· Disagree
· Strongly Disagree


	d. Security/Privacy 

	i. I feels safe during the whole service delivery time
· Strongly Agree
· Agree
· Neither agree nor disagree
· Disagree
· Strongly Disagree

ii. The customer’s personal data are used by the MOI only after their consent
· Strongly Agree
· Agree
· Neither agree nor disagree
· Disagree
· Strongly Disagree


	4. Information control

	a. Information retrieval

	i. Multiple mobile terminal-based retrieval methods are available (via voice, photo, and unified number).
· Strongly Agree
· Agree
· Neither agree nor disagree
· Disagree
· Strongly Disagree

ii. The results retrieved from the application mobile platform are accurate and comprehensive.
· Strongly Agree
· Agree
· Neither agree nor disagree
· Disagree
· Strongly Disagree

iii. Mobile application can provide extended mobile search functions (such as using unified number, ID number)
· Strongly Agree
· Agree
· Neither agree nor disagree
· Disagree
· Strongly Disagree


	b. Information organization

	
iv. MOI m-service platform can provide various types of services in one platform (traffic services, police services, civil defense, immigration services etc.).
· Strongly Agree
· Agree
· Neither agree nor disagree
· Disagree
· Strongly Disagree


	c. Information content 

	v. In MOI m-service platform, I can log on online MOI application account to check details of driving license, vehicles, latest news etc.
· Strongly Agree
· Agree
· Neither agree nor disagree
· Disagree
· Strongly Disagree

vi. MOI m-service platform can provide real-time content.
· Strongly Agree
· Agree
· Neither agree nor disagree
· Disagree
· Strongly Disagree


	5. Service effect

	d. Real-time 

	i. MOI can provide mobile services for me anytime and anywhere.
· Strongly Agree
· Agree
· Neither agree nor disagree
· Disagree
· Strongly Disagree


	e. Individuality

	i. The MOI system stores all my retrieval history records to predict my needs and offer me extra information.
· Strongly Agree
· Agree
· Neither agree nor disagree
· Disagree
· Strongly Disagree


	f. Satisfaction

	i. After using the MOI mobile services, I regard the service quality as satisfactory.
· Strongly Agree
· Agree
· Neither agree nor disagree
· Disagree
· Strongly Disagree


	6. Outcome Quality

	a. Service reliability

	i. Completion of MOI’s m-services is on time 
· Strongly Agree
· Agree
· Neither agree nor disagree
· Disagree
· Strongly Disagree

ii. I notified of potential delays in the service delivery 
· Strongly Agree
· Agree
· Neither agree nor disagree
· Disagree
· Strongly Disagree

iii. I can cancel/ continue the service if there is a delay. 
· Strongly Agree
· Agree
· Neither agree nor disagree
· Disagree
· Strongly Disagree


	b. Tangibles

	
i. I provided with evidence for the successful completion of my m-service. 
· Strongly Agree
· Agree
· Neither agree nor disagree
· Disagree
· Strongly Disagree


	c. Valence

	
i. Completion of the m-service in the minimum possible time and steps causes me a positive impression. 
· Strongly Agree
· Agree
· Neither agree nor disagree
· Disagree
· Strongly Disagree
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The nine-point scale for pairwise comparisons for the UAE’s MOI app
	 
	Equal importance (1)
	Between equal and moderate importance (2)
	Moderate importance (3)
	Between moderate and equal importance (4)
	Strong importance (5)
	Between strong and very strong importance (6)
	Very strong importance (7)
	Between very strong and extreme importance (8)
	Extreme importance (9)
	 

	Location service (GPS)
	
	
	
	
	
	
	
	
	
	Explicit navigation

	Location service (GPS)
	
	
	
	
	
	
	
	
	
	Proper layout

	Location service (GPS)
	
	
	
	
	
	
	
	
	
	Multiple-language interface

	Location service (GPS)
	
	
	
	
	
	
	
	
	
	Messages under special circumstances

	Location service (GPS)
	
	
	
	
	
	
	
	
	
	Promotions awareness

	Location service (GPS)
	
	
	
	
	
	
	
	
	
	Provide traditional channels like voice or short messages or email

	Location service (GPS)
	
	
	
	
	
	
	
	
	
	Social media interaction channels like WeChat

	Location service (GPS)
	
	
	
	
	
	
	
	
	
	Online customer services are passionate and patient

	Location service (GPS)
	
	
	
	
	
	
	
	
	
	Online customer services have knowledge and skills to solve my problems

	Location service (GPS)
	
	
	
	
	
	
	
	
	
	Trained constantly to improve their professional skills

	Location service (GPS)
	
	
	
	
	
	
	
	
	
	Safety during the whole service delivery time

	Location service (GPS)
	
	
	
	
	
	
	
	
	
	Personal data used after consent 

	Location service (GPS)
	
	
	
	
	
	
	
	
	
	Multiple mobile terminal-based retrieval methods are available (via voice, photo, and unified number)

	Location service (GPS)
	
	
	
	
	
	
	
	
	
	Retrieved data are accurate and comprehensive

	Location service (GPS)
	
	
	
	
	
	
	
	
	
	Extended mobile search functions (such as using unified number, ID number)

	Location service (GPS)
	
	
	
	
	
	
	
	
	
	Provide various types of services in one platform 

	Location service (GPS)
	
	
	
	
	
	
	
	
	
	One single login account to all services 

	Location service (GPS)
	
	
	
	
	
	
	
	
	
	Real-time content

	Location service (GPS)
	
	
	
	
	
	
	
	
	
	Services provided anytime and anywhere

	Location service (GPS)
	
	
	
	
	
	
	
	
	
	system stores all my retrieval history records

	Location service (GPS)
	
	
	
	
	
	
	
	
	
	Quality satisfaction

	Location service (GPS)
	
	
	
	
	
	
	
	
	
	Completion is on time 

	Location service (GPS)
	
	
	
	
	
	
	
	
	
	Notification of potential delays in the service delivery

	Location service (GPS)
	
	
	
	
	
	
	
	
	
	Cancel/ continue the service if there is a delay

	Location service (GPS)
	
	
	
	
	
	
	
	
	
	Evidence for the successful completion

	Location service (GPS)
	
	
	
	
	
	
	
	
	
	Completion in the minimum possible time and steps

	Explicit navigation
	
	
	
	
	
	
	
	
	
	Proper layout

	Explicit navigation
	
	
	
	
	
	
	
	
	
	Multiple-language interface

	Explicit navigation
	
	
	
	
	
	
	
	
	
	Messages under special circumstances

	Explicit navigation
	
	
	
	
	
	
	
	
	
	Promotions awareness

	Explicit navigation
	
	
	
	
	
	
	
	
	
	Provide traditional channels like voice or short messages or email

	Explicit navigation
	
	
	
	
	
	
	
	
	
	Social media interaction channels like WeChat

	Explicit navigation
	
	
	
	
	
	
	
	
	
	Online customer services are passionate and patient

	Explicit navigation
	
	
	
	
	
	
	
	
	
	Online customer services have knowledge and skills to solve my problems

	Explicit navigation
	
	
	
	
	
	
	
	
	
	Trained constantly to improve their professional skills

	Explicit navigation
	
	
	
	
	
	
	
	
	
	Safety during the whole service delivery time

	Explicit navigation
	
	
	
	
	
	
	
	
	
	Personal data used after consent 

	Explicit navigation
	
	
	
	
	
	
	
	
	
	Multiple mobile terminal-based retrieval methods are available (via voice, photo, and unified number)

	Explicit navigation
	
	
	
	
	
	
	
	
	
	Retrieved data are accurate and comprehensive

	Explicit navigation
	
	
	
	
	
	
	
	
	
	Extended mobile search functions (such as using unified number, ID number)

	Explicit navigation
	
	
	
	
	
	
	
	
	
	Provide various types of services in one platform 

	Explicit navigation
	
	
	
	
	
	
	
	
	
	One single login account to all services 

	Explicit navigation
	
	
	
	
	
	
	
	
	
	Real-time content

	Explicit navigation
	
	
	
	
	
	
	
	
	
	Services provided anytime and anywhere

	Explicit navigation
	
	
	
	
	
	
	
	
	
	System stores all my retrieval history records

	Explicit navigation
	
	
	
	
	
	
	
	
	
	Quality satisfaction

	Explicit navigation
	
	
	
	
	
	
	
	
	
	Completion is on time 

	Explicit navigation
	
	
	
	
	
	
	
	
	
	Notification of potential delays in the service delivery

	Explicit navigation
	
	
	
	
	
	
	
	
	
	Cancel/ continue the service if there is a delay

	Explicit navigation
	
	
	
	
	
	
	
	
	
	Evidence for the successful completion

	Explicit navigation
	
	
	
	
	
	
	
	
	
	Completion in the minimum possible time and steps

	Proper layout
	
	
	
	
	
	
	
	
	
	Multiple-language interface

	Proper layout
	
	
	
	
	
	
	
	
	
	Messages under special circumstances

	Proper layout
	
	
	
	
	
	
	
	
	
	Promotions awareness

	Proper layout
	
	
	
	
	
	
	
	
	
	Provide traditional channels like voice or short messages or email

	Proper layout
	
	
	
	
	
	
	
	
	
	Social media interaction channels like WeChat

	Proper layout
	
	
	
	
	
	
	
	
	
	Online customer services are passionate and patient

	Proper layout
	
	
	
	
	
	
	
	
	
	Online customer services have knowledge and skills to solve my problems

	Proper layout
	
	
	
	
	
	
	
	
	
	Trained constantly to improve their professional skills

	Proper layout
	
	
	
	
	
	
	
	
	
	Safety during the whole service delivery time

	Proper layout
	
	
	
	
	
	
	
	
	
	Personal data used after consent 

	Proper layout
	
	
	
	
	
	
	
	
	
	Multiple mobile terminal-based retrieval methods are available (via voice, photo, and unified number)

	Proper layout
	
	
	
	
	
	
	
	
	
	Retrieved data are accurate and comprehensive

	Proper layout
	
	
	
	
	
	
	
	
	
	Extended mobile search functions (such as using unified number, ID number)

	Proper layout
	
	
	
	
	
	
	
	
	
	Provide various types of services in one platform 

	Proper layout
	
	
	
	
	
	
	
	
	
	One single login account to all services 

	Proper layout
	
	
	
	
	
	
	
	
	
	Real-time content

	Proper layout
	
	
	
	
	
	
	
	
	
	Services provided anytime and anywhere

	Proper layout
	
	
	
	
	
	
	
	
	
	System stores all my retrieval history records

	Proper layout
	
	
	
	
	
	
	
	
	
	Quality satisfaction

	Proper layout
	
	
	
	
	
	
	
	
	
	Completion is on time 

	Proper layout
	
	
	
	
	
	
	
	
	
	Notification of potential delays in the service delivery

	Proper layout
	
	
	
	
	
	
	
	
	
	Cancel/ continue the service if there is a delay

	Proper layout
	
	
	
	
	
	
	
	
	
	Evidence for the successful completion

	Proper layout
	
	
	
	
	
	
	
	
	
	Completion in the minimum possible time and steps

	Multiple-language interface
	
	
	
	
	
	
	
	
	
	Messages under special circumstances

	Multiple-language interface
	
	
	
	
	
	
	
	
	
	Promotions awareness

	Multiple-language interface
	
	
	
	
	
	
	
	
	
	Provide traditional channels like voice or short messages or email

	Multiple-language interface
	
	
	
	
	
	
	
	
	
	Social media interaction channels like WeChat

	Multiple-language interface
	
	
	
	
	
	
	
	
	
	Online customer services are passionate and patient

	Multiple-language interface
	
	
	
	
	
	
	
	
	
	Online customer services have knowledge and skills to solve my problems

	Multiple-language interface
	
	
	
	
	
	
	
	
	
	Trained constantly to improve their professional skills

	Multiple-language interface
	
	
	
	
	
	
	
	
	
	Safety during the whole service delivery time

	Multiple-language interface
	
	
	
	
	
	
	
	
	
	Personal data used after consent 

	Multiple-language interface
	
	
	
	
	
	
	
	
	
	Multiple mobile terminal-based retrieval methods are available (via voice, photo, and unified number)

	Multiple-language interface
	
	
	
	
	
	
	
	
	
	Retrieved data are accurate and comprehensive

	Multiple-language interface
	
	
	
	
	
	
	
	
	
	Extended mobile search functions (such as using unified number, ID number)

	Multiple-language interface
	
	
	
	
	
	
	
	
	
	Provide various types of services in one platform 

	Multiple-language interface
	
	
	
	
	
	
	
	
	
	One single login account to all services 

	Multiple-language interface
	
	
	
	
	
	
	
	
	
	Real-time content

	Multiple-language interface
	
	
	
	
	
	
	
	
	
	Services provided anytime and anywhere

	Multiple-language interface
	
	
	
	
	
	
	
	
	
	System stores all my retrieval history records

	Multiple-language interface
	
	
	
	
	
	
	
	
	
	Quality satisfaction

	Multiple-language interface
	
	
	
	
	
	
	
	
	
	Completion is on time 

	Multiple-language interface
	
	
	
	
	
	
	
	
	
	Notification of potential delays in the service delivery

	Multiple-language interface
	
	
	
	
	
	
	
	
	
	Cancel/ continue the service if there is a delay

	Multiple-language interface
	
	
	
	
	
	
	
	
	
	Evidence for the successful completion

	Multiple-language interface
	
	
	
	
	
	
	
	
	
	Completion in the minimum possible time and steps

	Messages under special circumstances
	
	
	
	
	
	
	
	
	
	Promotions awareness

	Messages under special circumstances
	
	
	
	
	
	
	
	
	
	Provide traditional channels like voice or short messages or email

	Messages under special circumstances
	
	
	
	
	
	
	
	
	
	Social media interaction channels like WeChat

	Messages under special circumstances
	
	
	
	
	
	
	
	
	
	Online customer services are passionate and patient

	Messages under special circumstances
	
	
	
	
	
	
	
	
	
	Online customer services have knowledge and skills to solve my problems

	Messages under special circumstances
	
	
	
	
	
	
	
	
	
	Trained constantly to improve their professional skills

	Messages under special circumstances
	
	
	
	
	
	
	
	
	
	Safety during the whole service delivery time

	Messages under special circumstances
	
	
	
	
	
	
	
	
	
	Personal data used after consent 

	Messages under special circumstances
	
	
	
	
	
	
	
	
	
	Multiple mobile terminal-based retrieval methods are available (via voice, photo, and unified number)

	Messages under special circumstances
	
	
	
	
	
	
	
	
	
	Retrieved data are accurate and comprehensive

	Messages under special circumstances
	
	
	
	
	
	
	
	
	
	Extended mobile search functions (such as using unified number, ID number)

	Messages under special circumstances
	
	
	
	
	
	
	
	
	
	Provide various types of services in one platform 

	Messages under special circumstances
	
	
	
	
	
	
	
	
	
	One single login account to all services 

	Messages under special circumstances
	
	
	
	
	
	
	
	
	
	Real-time content

	Messages under special circumstances
	
	
	
	
	
	
	
	
	
	Services provided anytime and anywhere

	Messages under special circumstances
	
	
	
	
	
	
	
	
	
	System stores all my retrieval history records

	Messages under special circumstances
	
	
	
	
	
	
	
	
	
	Quality satisfaction

	Messages under special circumstances
	
	
	
	
	
	
	
	
	
	Completion is on time 

	Messages under special circumstances
	
	
	
	
	
	
	
	
	
	Notification of potential delays in the service delivery

	Messages under special circumstances
	
	
	
	
	
	
	
	
	
	Cancel/ continue the service if there is a delay

	Messages under special circumstances
	
	
	
	
	
	
	
	
	
	Evidence for the successful completion

	Messages under special circumstances
	
	
	
	
	
	
	
	
	
	Completion in the minimum possible time and steps

	Promotions awareness
	
	
	
	
	
	
	
	
	
	Provide traditional channels like voice or short messages or email

	Promotions awareness
	
	
	
	
	
	
	
	
	
	Social media interaction channels like WeChat

	Promotions awareness
	
	
	
	
	
	
	
	
	
	Online customer services are passionate and patient

	Promotions awareness
	
	
	
	
	
	
	
	
	
	Online customer services have knowledge and skills to solve my problems

	Promotions awareness
	
	
	
	
	
	
	
	
	
	Trained constantly to improve their professional skills

	Promotions awareness
	
	
	
	
	
	
	
	
	
	Safety during the whole service delivery time

	Promotions awareness
	
	
	
	
	
	
	
	
	
	Personal data used after consent 

	Promotions awareness
	
	
	
	
	
	
	
	
	
	Multiple mobile terminal-based retrieval methods are available (via voice, photo, and unified number)

	Promotions awareness
	
	
	
	
	
	
	
	
	
	Retrieved data are accurate and comprehensive

	Promotions awareness
	
	
	
	
	
	
	
	
	
	Extended mobile search functions (such as using unified number, ID number)

	Promotions awareness
	
	
	
	
	
	
	
	
	
	Provide various types of services in one platform 

	Promotions awareness
	
	
	
	
	
	
	
	
	
	One single login account to all services 

	Promotions awareness
	
	
	
	
	
	
	
	
	
	Real-time content

	Promotions awareness
	
	
	
	
	
	
	
	
	
	Services provided anytime and anywhere

	Promotions awareness
	
	
	
	
	
	
	
	
	
	System stores all my retrieval history records

	Promotions awareness
	
	
	
	
	
	
	
	
	
	Quality satisfaction

	Promotions awareness
	
	
	
	
	
	
	
	
	
	Completion is on time 

	Promotions awareness
	
	
	
	
	
	
	
	
	
	Notification of potential delays in the service delivery

	Promotions awareness
	
	
	
	
	
	
	
	
	
	Cancel/ continue the service if there is a delay

	Promotions awareness
	
	
	
	
	
	
	
	
	
	Evidence for the successful completion

	Promotions awareness
	
	
	
	
	
	
	
	
	
	Completion in the minimum possible time and steps

	Provide traditional channels like voice or short messages or email
	
	
	
	
	
	
	
	
	
	Social media interaction channels like WeChat

	Provide traditional channels like voice or short messages or email
	
	
	
	
	
	
	
	
	
	Online customer services are passionate and patient

	Provide traditional channels like voice or short messages or email
	
	
	
	
	
	
	
	
	
	Online customer services have knowledge and skills to solve my problems

	Provide traditional channels like voice or short messages or email
	
	
	
	
	
	
	
	
	
	Trained constantly to improve their professional skills

	Provide traditional channels like voice or short messages or email
	
	
	
	
	
	
	
	
	
	Safety during the whole service delivery time

	Provide traditional channels like voice or short messages or email
	
	
	
	
	
	
	
	
	
	Personal data used after consent 

	Provide traditional channels like voice or short messages or email
	
	
	
	
	
	
	
	
	
	Multiple mobile terminal-based retrieval methods are available (via voice, photo, and unified number)

	Provide traditional channels like voice or short messages or email
	
	
	
	
	
	
	
	
	
	Retrieved data are accurate and comprehensive

	Provide traditional channels like voice or short messages or email
	
	
	
	
	
	
	
	
	
	Extended mobile search functions (such as using unified number, ID number)

	Provide traditional channels like voice or short messages or email
	
	
	
	
	
	
	
	
	
	Provide various types of services in one platform 

	Provide traditional channels like voice or short messages or email
	
	
	
	
	
	
	
	
	
	One single login account to all services 

	Provide traditional channels like voice or short messages or email
	
	
	
	
	
	
	
	
	
	Real-time content

	Provide traditional channels like voice or short messages or email
	
	
	
	
	
	
	
	
	
	Services provided anytime and anywhere

	Provide traditional channels like voice or short messages or email
	
	
	
	
	
	
	
	
	
	System stores all my retrieval history records

	Provide traditional channels like voice or short messages or email
	
	
	
	
	
	
	
	
	
	Quality satisfaction

	Provide traditional channels like voice or short messages or email
	
	
	
	
	
	
	
	
	
	Completion is on time 

	Provide traditional channels like voice or short messages or email
	
	
	
	
	
	
	
	
	
	Notification of potential delays in the service delivery

	Provide traditional channels like voice or short messages or email
	
	
	
	
	
	
	
	
	
	Cancel/ continue the service if there is a delay

	Provide traditional channels like voice or short messages or email
	
	
	
	
	
	
	
	
	
	Evidence for the successful completion

	Provide traditional channels like voice or short messages or email
	
	
	
	
	
	
	
	
	
	Completion in the minimum possible time and steps

	Social media interaction channels like WeChat
	
	
	
	
	
	
	
	
	
	Online customer services are passionate and patient

	Social media interaction channels like WeChat
	
	
	
	
	
	
	
	
	
	Online customer services have knowledge and skills to solve my problems

	Social media interaction channels like WeChat
	
	
	
	
	
	
	
	
	
	Trained constantly to improve their professional skills

	Social media interaction channels like WeChat
	
	
	
	
	
	
	
	
	
	Safety during the whole service delivery time

	Social media interaction channels like WeChat
	
	
	
	
	
	
	
	
	
	Personal data used after consent 

	Social media interaction channels like WeChat
	
	
	
	
	
	
	
	
	
	Multiple mobile terminal-based retrieval methods are available (via voice, photo, and unified number)

	Social media interaction channels like WeChat
	
	
	
	
	
	
	
	
	
	Retrieved data are accurate and comprehensive

	Social media interaction channels like WeChat
	
	
	
	
	
	
	
	
	
	Extended mobile search functions (such as using unified number, ID number)

	Social media interaction channels like WeChat
	
	
	
	
	
	
	
	
	
	Provide various types of services in one platform 

	Social media interaction channels like WeChat
	
	
	
	
	
	
	
	
	
	One single login account to all services 

	Social media interaction channels like WeChat
	
	
	
	
	
	
	
	
	
	Real-time content

	Social media interaction channels like WeChat
	
	
	
	
	
	
	
	
	
	Services provided anytime and anywhere

	Social media interaction channels like WeChat
	
	
	
	
	
	
	
	
	
	System stores all my retrieval history records

	Social media interaction channels like WeChat
	
	
	
	
	
	
	
	
	
	Quality satisfaction

	Social media interaction channels like WeChat
	
	
	
	
	
	
	
	
	
	Completion is on time 

	Social media interaction channels like WeChat
	
	
	
	
	
	
	
	
	
	Notification of potential delays in the service delivery

	Social media interaction channels like WeChat
	
	
	
	
	
	
	
	
	
	Cancel/ continue the service if there is a delay

	Social media interaction channels like WeChat
	
	
	
	
	
	
	
	
	
	Evidence for the successful completion

	Social media interaction channels like WeChat
	
	
	
	
	
	
	
	
	
	Completion in the minimum possible time and steps

	Online customer services are passionate and patient
	
	
	
	
	
	
	
	
	
	Online customer services have knowledge and skills to solve my problems

	Online customer services are passionate and patient
	
	
	
	
	
	
	
	
	
	Trained constantly to improve their professional skills

	Online customer services are passionate and patient
	
	
	
	
	
	
	
	
	
	Safety during the whole service delivery time

	Online customer services are passionate and patient
	
	
	
	
	
	
	
	
	
	Personal data used after consent 

	Online customer services are passionate and patient
	
	
	
	
	
	
	
	
	
	Multiple mobile terminal-based retrieval methods are available (via voice, photo, and unified number)

	Online customer services are passionate and patient
	
	
	
	
	
	
	
	
	
	Retrieved data are accurate and comprehensive

	Online customer services are passionate and patient
	
	
	
	
	
	
	
	
	
	Extended mobile search functions (such as using unified number, ID number)

	Online customer services are passionate and patient
	
	
	
	
	
	
	
	
	
	Provide various types of services in one platform 

	Online customer services are passionate and patient
	
	
	
	
	
	
	
	
	
	One single login account to all services 

	Online customer services are passionate and patient
	
	
	
	
	
	
	
	
	
	Real-time content

	Online customer services are passionate and patient
	
	
	
	
	
	
	
	
	
	Services provided anytime and anywhere

	Online customer services are passionate and patient
	
	
	
	
	
	
	
	
	
	System stores all my retrieval history records

	Online customer services are passionate and patient
	
	
	
	
	
	
	
	
	
	Quality satisfaction

	Online customer services are passionate and patient
	
	
	
	
	
	
	
	
	
	Completion is on time 

	Online customer services are passionate and patient
	
	
	
	
	
	
	
	
	
	Notification of potential delays in the service delivery

	Online customer services are passionate and patient
	
	
	
	
	
	
	
	
	
	Cancel/ continue the service if there is a delay

	Online customer services are passionate and patient
	
	
	
	
	
	
	
	
	
	Evidence for the successful completion

	Online customer services are passionate and patient
	
	
	
	
	
	
	
	
	
	Completion in the minimum possible time and steps

	Online customer services have knowledge and skills to solve my problems
	
	
	
	
	
	
	
	
	
	Trained constantly to improve their professional skills

	Online customer services have knowledge and skills to solve my problems
	
	
	
	
	
	
	
	
	
	Safety during the whole service delivery time

	Online customer services have knowledge and skills to solve my problems
	
	
	
	
	
	
	
	
	
	Personal data used after consent 

	Online customer services have knowledge and skills to solve my problems
	
	
	
	
	
	
	
	
	
	Multiple mobile terminal-based retrieval methods are available (via voice, photo, and unified number)

	Online customer services have knowledge and skills to solve my problems
	
	
	
	
	
	
	
	
	
	Retrieved data are accurate and comprehensive

	Online customer services have knowledge and skills to solve my problems
	
	
	
	
	
	
	
	
	
	Extended mobile search functions (such as using unified number, ID number)

	Online customer services have knowledge and skills to solve my problems
	
	
	
	
	
	
	
	
	
	Provide various types of services in one platform 

	Online customer services have knowledge and skills to solve my problems
	
	
	
	
	
	
	
	
	
	One single login account to all services 

	Online customer services have knowledge and skills to solve my problems
	
	
	
	
	
	
	
	
	
	Real-time content

	Online customer services have knowledge and skills to solve my problems
	
	
	
	
	
	
	
	
	
	Services provided anytime and anywhere

	Online customer services have knowledge and skills to solve my problems
	
	
	
	
	
	
	
	
	
	System stores all my retrieval history records

	Online customer services have knowledge and skills to solve my problems
	
	
	
	
	
	
	
	
	
	Quality satisfaction

	Online customer services have knowledge and skills to solve my problems
	
	
	
	
	
	
	
	
	
	Completion is on time 

	Online customer services have knowledge and skills to solve my problems
	
	
	
	
	
	
	
	
	
	Notification of potential delays in the service delivery

	Online customer services have knowledge and skills to solve my problems
	
	
	
	
	
	
	
	
	
	Cancel/ continue the service if there is a delay

	Online customer services have knowledge and skills to solve my problems
	
	
	
	
	
	
	
	
	
	Evidence for the successful completion

	Online customer services have knowledge and skills to solve my problems
	
	
	
	
	
	
	
	
	
	Completion in the minimum possible time and steps

	Trained constantly to improve their professional skills
	
	
	
	
	
	
	
	
	
	Safety during the whole service delivery time

	Trained constantly to improve their professional skills
	
	
	
	
	
	
	
	
	
	Personal data used after consent 

	Trained constantly to improve their professional skills
	
	
	
	
	
	
	
	
	
	Multiple mobile terminal-based retrieval methods are available (via voice, photo, and unified number)

	Trained constantly to improve their professional skills
	
	
	
	
	
	
	
	
	
	Retrieved data are accurate and comprehensive

	Trained constantly to improve their professional skills
	
	
	
	
	
	
	
	
	
	Extended mobile search functions (such as using unified number, ID number)

	Trained constantly to improve their professional skills
	
	
	
	
	
	
	
	
	
	Provide various types of services in one platform 

	Trained constantly to improve their professional skills
	
	
	
	
	
	
	
	
	
	One single login account to all services 

	Trained constantly to improve their professional skills
	
	
	
	
	
	
	
	
	
	Real-time content

	Trained constantly to improve their professional skills
	
	
	
	
	
	
	
	
	
	Services provided anytime and anywhere

	Trained constantly to improve their professional skills
	
	
	
	
	
	
	
	
	
	System stores all my retrieval history records

	Trained constantly to improve their professional skills
	
	
	
	
	
	
	
	
	
	Quality satisfaction

	Trained constantly to improve their professional skills
	
	
	
	
	
	
	
	
	
	Completion is on time 

	Trained constantly to improve their professional skills
	
	
	
	
	
	
	
	
	
	Notification of potential delays in the service delivery

	Trained constantly to improve their professional skills
	
	
	
	
	
	
	
	
	
	Cancel/ continue the service if there is a delay

	Trained constantly to improve their professional skills
	
	
	
	
	
	
	
	
	
	Evidence for the successful completion

	Trained constantly to improve their professional skills
	
	
	
	
	
	
	
	
	
	Completion in the minimum possible time and steps

	Safety during the whole service delivery time
	
	
	
	
	
	
	
	
	
	Personal data used after consent 

	Safety during the whole service delivery time
	
	
	
	
	
	
	
	
	
	Multiple mobile terminal-based retrieval methods are available (via voice, photo, and unified number)

	Safety during the whole service delivery time
	
	
	
	
	
	
	
	
	
	Retrieved data are accurate and comprehensive

	Safety during the whole service delivery time
	
	
	
	
	
	
	
	
	
	Extended mobile search functions (such as using unified number, ID number)

	Safety during the whole service delivery time
	
	
	
	
	
	
	
	
	
	Provide various types of services in one platform 

	Safety during the whole service delivery time
	
	
	
	
	
	
	
	
	
	One single login account to all services 

	Safety during the whole service delivery time
	
	
	
	
	
	
	
	
	
	Real-time content

	Safety during the whole service delivery time
	
	
	
	
	
	
	
	
	
	Services provided anytime and anywhere

	Safety during the whole service delivery time
	
	
	
	
	
	
	
	
	
	System stores all my retrieval history records

	Safety during the whole service delivery time
	
	
	
	
	
	
	
	
	
	Quality satisfaction

	Safety during the whole service delivery time
	
	
	
	
	
	
	
	
	
	Completion is on time 

	Safety during the whole service delivery time
	
	
	
	
	
	
	
	
	
	Notification of potential delays in the service delivery

	Safety during the whole service delivery time
	
	
	
	
	
	
	
	
	
	Cancel/ continue the service if there is a delay

	Safety during the whole service delivery time
	
	
	
	
	
	
	
	
	
	Evidence for the successful completion

	Safety during the whole service delivery time
	
	
	
	
	
	
	
	
	
	Completion in the minimum possible time and steps

	Personal data used after consent 
	
	
	
	
	
	
	
	
	
	Multiple mobile terminal-based retrieval methods are available (via voice, photo, and unified number)

	Personal data used after consent 
	
	
	
	
	
	
	
	
	
	Retrieved data are accurate and comprehensive

	Personal data used after consent 
	
	
	
	
	
	
	
	
	
	Extended mobile search functions (such as using unified number, ID number)

	Personal data used after consent 
	
	
	
	
	
	
	
	
	
	Provide various types of services in one platform 

	Personal data used after consent 
	
	
	
	
	
	
	
	
	
	One single login account to all services 

	Personal data used after consent 
	
	
	
	
	
	
	
	
	
	Real-time content

	Personal data used after consent 
	
	
	
	
	
	
	
	
	
	Services provided anytime and anywhere

	Personal data used after consent 
	
	
	
	
	
	
	
	
	
	System stores all my retrieval history records

	Personal data used after consent 
	
	
	
	
	
	
	
	
	
	Quality satisfaction

	Personal data used after consent 
	
	
	
	
	
	
	
	
	
	Completion is on time 

	Personal data used after consent 
	
	
	
	
	
	
	
	
	
	Notification of potential delays in the service delivery

	Personal data used after consent 
	
	
	
	
	
	
	
	
	
	Cancel/ continue the service if there is a delay

	Personal data used after consent 
	
	
	
	
	
	
	
	
	
	Evidence for the successful completion

	Personal data used after consent 
	
	
	
	
	
	
	
	
	
	Completion in the minimum possible time and steps

	Multiple mobile terminal-based retrieval methods are available (via voice, photo, and unified number)
	
	
	
	
	
	
	
	
	
	Retrieved data are accurate and comprehensive

	Multiple mobile terminal-based retrieval methods are available (via voice, photo, and unified number)
	
	
	
	
	
	
	
	
	
	Extended mobile search functions (such as using unified number, ID number)

	Multiple mobile terminal-based retrieval methods are available (via voice, photo, and unified number)
	
	
	
	
	
	
	
	
	
	Provide various types of services in one platform 

	Multiple mobile terminal-based retrieval methods are available (via voice, photo, and unified number)
	
	
	
	
	
	
	
	
	
	One single login account to all services 

	Multiple mobile terminal-based retrieval methods are available (via voice, photo, and unified number)
	
	
	
	
	
	
	
	
	
	Real-time content

	Multiple mobile terminal-based retrieval methods are available (via voice, photo, and unified number)
	
	
	
	
	
	
	
	
	
	Services provided anytime and anywhere

	Multiple mobile terminal-based retrieval methods are available (via voice, photo, and unified number)
	
	
	
	
	
	
	
	
	
	System stores all my retrieval history records

	Multiple mobile terminal-based retrieval methods are available (via voice, photo, and unified number)
	
	
	
	
	
	
	
	
	
	Quality satisfaction

	Multiple mobile terminal-based retrieval methods are available (via voice, photo, and unified number)
	
	
	
	
	
	
	
	
	
	Completion is on time 

	Multiple mobile terminal-based retrieval methods are available (via voice, photo, and unified number)
	
	
	
	
	
	
	
	
	
	Notification of potential delays in the service delivery

	Multiple mobile terminal-based retrieval methods are available (via voice, photo, and unified number)
	
	
	
	
	
	
	
	
	
	Cancel/ continue the service if there is a delay

	Multiple mobile terminal-based retrieval methods are available (via voice, photo, and unified number)
	
	
	
	
	
	
	
	
	
	Evidence for the successful completion

	Multiple mobile terminal-based retrieval methods are available (via voice, photo, and unified number)
	
	
	
	
	
	
	
	
	
	Completion in the minimum possible time and steps

	Retrieved data are accurate and comprehensive
	
	
	
	
	
	
	
	
	
	Extended mobile search functions (such as using unified number, ID number)

	Retrieved data are accurate and comprehensive
	
	
	
	
	
	
	
	
	
	Provide various types of services in one platform 

	Retrieved data are accurate and comprehensive
	
	
	
	
	
	
	
	
	
	One single login account to all services 

	Retrieved data are accurate and comprehensive
	
	
	
	
	
	
	
	
	
	Real-time content

	Retrieved data are accurate and comprehensive
	
	
	
	
	
	
	
	
	
	Services provided anytime and anywhere

	Retrieved data are accurate and comprehensive
	
	
	
	
	
	
	
	
	
	System stores all my retrieval history records

	Retrieved data are accurate and comprehensive
	
	
	
	
	
	
	
	
	
	Quality satisfaction

	Retrieved data are accurate and comprehensive
	
	
	
	
	
	
	
	
	
	Completion is on time 

	Retrieved data are accurate and comprehensive
	
	
	
	
	
	
	
	
	
	Notification of potential delays in the service delivery

	Retrieved data are accurate and comprehensive
	
	
	
	
	
	
	
	
	
	Cancel/ continue the service if there is a delay

	Retrieved data are accurate and comprehensive
	
	
	
	
	
	
	
	
	
	Evidence for the successful completion

	Retrieved data are accurate and comprehensive
	
	
	
	
	
	
	
	
	
	Completion in the minimum possible time and steps

	Extended mobile search functions (such as using unified number, ID number)
	
	
	
	
	
	
	
	
	
	Provide various types of services in one platform 

	Extended mobile search functions (such as using unified number, ID number)
	
	
	
	
	
	
	
	
	
	One single login account to all services 

	Extended mobile search functions (such as using unified number, ID number)
	
	
	
	
	
	
	
	
	
	Real-time content

	Extended mobile search functions (such as using unified number, ID number)
	
	
	
	
	
	
	
	
	
	Services provided anytime and anywhere

	Extended mobile search functions (such as using unified number, ID number)
	
	
	
	
	
	
	
	
	
	System stores all my retrieval history records

	Extended mobile search functions (such as using unified number, ID number)
	
	
	
	
	
	
	
	
	
	Quality satisfaction

	Extended mobile search functions (such as using unified number, ID number)
	
	
	
	
	
	
	
	
	
	Completion is on time 

	Extended mobile search functions (such as using unified number, ID number)
	
	
	
	
	
	
	
	
	
	Notification of potential delays in the service delivery

	Extended mobile search functions (such as using unified number, ID number)
	
	
	
	
	
	
	
	
	
	Cancel/ continue the service if there is a delay

	Extended mobile search functions (such as using unified number, ID number)
	
	
	
	
	
	
	
	
	
	Evidence for the successful completion

	Extended mobile search functions (such as using unified number, ID number)
	
	
	
	
	
	
	
	
	
	Completion in the minimum possible time and steps

	Provide various types of services in one platform 
	
	
	
	
	
	
	
	
	
	One single login account to all services 

	Provide various types of services in one platform 
	
	
	
	
	
	
	
	
	
	Real-time content

	Provide various types of services in one platform 
	
	
	
	
	
	
	
	
	
	Services provided anytime and anywhere

	Provide various types of services in one platform 
	
	
	
	
	
	
	
	
	
	System stores all my retrieval history records

	Provide various types of services in one platform 
	
	
	
	
	
	
	
	
	
	Quality satisfaction

	Provide various types of services in one platform 
	
	
	
	
	
	
	
	
	
	Completion is on time 

	Provide various types of services in one platform 
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