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1. Introduction	Comment by James Bowden: I have numbered the sections to make levels of heading clearer.
Mobile government (m-government) is the ability of the government to provide the services through the mobile devices, through within the availability of the wireless technology, to improve the level of interaction with its citizen’s and to provide a high- quality services (Abaza and Saif, 2015; Abdelghaffar and Magdy, 2012; Al-Hubaishi et al.,, Ahmad & Hussain, 2017). One of the greatest advantages of moving toward to m-government services is the opportunity to provide the public services for theto citizens from in any place and at any time (Abu-Shanab and& Haider, 2015);  followed by other advantages include such as: accessibility;, user proximity;, real-time information exchange; and the immediacy of messages (Vincent and& Harris, 2008). 
Shareef et al., (2014) mentioned reported that m-government has been accepted in several countries around the world to deliver the services for theto citizens through mobile technology within impressive efficiency and effectiveness and that m-government  which can be considered as a newcompletely, alternative way inmeans of providing the public services. By focusing inIn the Middle East, the Gulf Cooperation Council (GCC) countries (United Arab Emirates (UAE), Kingdom of Saudi Arabia (KSA), Oman, Qatar, Kuwait, and Bahrain) were taking thestarted to adopt advantage of m-government in 2013 when they first and started began shifting theirto provide public services in 2013 to be provided through mobile technology (Emiratesnewswire, 2014). This step approach has beenwas taken to recover overcome the challenges that faced by by citizens in recent yearsfor several years with regardregarding theto difficulties in of obtaining accessing public services (Al-Rrajehi, 2007). The cCitizens had been increasingly were forced to deal with shuttle between many organizations to complete one services, and the time consumed needed to complete each service transaction had been steadily increasingreceive the public service has increased (Kkhaleej Times, 2015). Furthermore, Alrabghi, (2013) mentioned stated that the main challenge in implementing m-government services is to provide a high quality of services that response to themeet customer requirements in order to gainand increase customer satisfaction. Notably, Moreover, Shareef et al., (2014) found that the key reason for failingure in to improveing the quality of m-government services wais due to the lack ofnot identifying customer’s needs. 
Thus, the cCompetition has arisenve between the GCC’s m-governments have risen into implementing the public m-government services with of the highest quality of services (Kkhaleej Times, 2015). Thise competitionve has made aled to huge progress and it can now be argued that the GCC is at the now is cutting the edge in of providing public m-government services to their citizens (Innovationandtech, 2016). Results published by the As results, the United Nations (UN) reports published showed that the UAE wais ranked first number one amongst GCC countries forin transferring its government’s public services to citizens by implementing m-government services, followed by Bahrain, the KSA, Qatar, Kuwait, and Oman (Innovationandtech, 2016). Although Despite the successfulness in implementing the m-government services in GCC countries, the citizen’s still do, however, useapplying those services using old traditional, i.e. face-to-face or office-based, public- service’s channels (khaleejKhaleej Times, 2015). To increase the percentage of citizens using the m-government services, m-government leadsers andor software developers should focus on improving the quality of m-government services according to thebased on citizen’s’ expectationswants  (Al-Hubaishi et al., Ahmad & Hussain, 2017; Zheng and Pulli, 2012). Ahmad and Khalid (2017) argued that designing and implementing the highest quality of services is required for m-government service provision with requires citizen participation in providing competitiveto develop effective  services that meet as citizens’ demand themneeds. 
One of the most powerful methods that to identify and translate the customer requirements to improve that quality of m-government services is qQuality fFunction dDeployment (QFD) (Zheng and Pulli, 2012). QFD is a structured approach used to define the customer requirements or needs and translate it them into technical requirements, with specific implementation plan to for produce developing or improvinge the product or services that meet those needs (Hussain et al., 2011). The main advantage of using QFD is that its focusesing on both the visible and invisible needs of the customer (Glenn, 1993). The purpose of the present study is, therefore, to answer the following questions:
1. What are the customer’s requirements needed tofor improvinge the m-government services quality in the GCC?
2. What are the technical requirements that needed to meet these customer’s requirements?
3. How can these requirements can help m-government decision makers andor software developers to design formulate the a strategic plan for improving m-government services in the GCC?
This study adds value in many several viewsways:
· . First, iIt is the first research to establishes a technique for applying a QFD approach to improving the quality of m-government servicesfor the first time in improving the quality of mobile service sector.
·  Second, this studyIt explores the customers’ expectations’s wants, by identifying customer requirements, in the m-government services context, in the GCC.
·  Third, this studyIt identifies critical areas of m-government service provisions, by determining the technical descriptors, of m-government services tofor improveing the quality of customer service quality levels.
·  Fourth, the study willIt allows also help customers to apply the comparative analysis of the mobile services between GCC countries by applying the QFD matrix.
·  Finally, iIt will suggests future strategiesc plan for the government’s decision -makers and or software developers, based on QFD, with QFD particularly inregarding the m-government service qualitys and generally in other m-government services across the GCC.
The paper is constructed as follows. The next section provides aconsists of the above introduction followed by the literature review about of the m-government in the GCC and a brief introduction toabout the QFD method. This is followed by a description of Next section is the methodology used, whichpart that includes contains an overview about of the hHouse of quality (HOQ) and details of the , case study that implementedundertaken in the UAE, and comparing its Ministry of Interior (MOI) application (app) with that of the ed with KSA. The subsequent section provides anAfter analysiszing of the data and dataresults. This is followed by , brief concluding comments that sion and discussion aboutdiscuss: the results and their significance;  those results are mentioned followed by the theoretical contributions made;, practical contributions implications; and the limitations of the study. 
2. Literature rReview
2.1 M-obile government
M-government refers to the government that providinges its services to the citizens and firms using wireless internet infrastructure, cellular/mobile devices, and service software applications (Al-Hubaishi, Ahmad & Hussain et al., 2017). It covers the strategic provision of government services It delivereds a collection of services as strategic use of government services andusing applications through mobile technology such as personal digital assistants (PDAs) and smartphones (Abu-Shanab and& Haider, 2015). It is an extension or complementary form of electronic government (e-government) through mobile technology (Al-Hubaishi et al., Ahmad & Hussain, 2017; Shareef et al., 20142). M-government is a strategic government initiative used to removedeployed to recover the limitations of e-government limitation, which provides services through portals using wired internet connection, by providing the services to the citizens through smart mobile devices using the wireless internet that allow citizens to access the services anytime and anywhere (Abdelghaffar and& Magdy, 2012). It is an added- value platform where through which the government is trying to improve the level of interaction between with the citizens by providing a high level quality of service (Al-Hubaishi et al., Ahmad & Hussain, 2017). The relative advantage in implementing m-government services lies in improving government performance, improving the quality of services and increasing citizen’s’ satisfaction (Abaza and& Saif, 2015). 
Mobile Government in the Gulf Cooperation Council (GCC)
The Gulf Cooperation Council (GCC) is a combination of six gulf states (United Arab Emirates (UAE), Kingdom of Saudi Arabia (KSA), Oman, Qatar, Kuwait and Bahrain) that was created in 1981 (Al-Khouri, 2012). All the GCC countries have high per capita income level and the regions of these countries have common traits to emerging countries (Awan, 2003). From innovation perspective, governments of the GCC counties are competing with each other to attract the internal investment, design and develop products and services with high quality that competitive on global world scale, and to create an innovation area that will attract the brightness minds (Al-Khouri, 2012). 
The GCC states are proceeding to use more services oriented and citizens’ centric models which shift in the way where citizens in the GCC are interacting with governments (Emiratesnewswire, 2014). As a result, the GCC countries are leading the globe to provide the best quality of mobile services for the citizens, as the region move towards the next hub of citizen’s engagement and smart governance (Emiratesnewswire, 2014; Ministry of communication and Information Technology, 2014). Several mobile initiatives are took center stage across the GCC countries covering the complete chain of government services from police, transport, utilities, municipalities and customs to health services, education, bill payments researches and gathering citizens feedback (Emiratesnewswire, 2014). All the GCC state have established the m-government strategies and the competition in providing all the government services on mobiles 24/7 and 365 days a year (khaleej Times, 2015) 
According to the United Nation’s (UN) electronic-smart services index report in 2016, UAE was ranked number one amongst all the GCC states in completion of transforming most of the government services as e-government and m-government services for the citizens by (89.13%), followed by Bahrain with (82.61%), KSA and Qatar (67.39%), Kuwait (65.22%) and Oman (59.42%) (Innovationandtech, 2016). The next stage after implementing the m-government services around the GCC is to provide the citizens with high quality services by keeping the citizens in touch in the design and implementation stage (Emiratesnewswire, 2014). 
Quality Function Deployment (QFD)
QFD is an approach that provides the means of translating the voice of the customer into appreciate technical requirements in all the stages of producing, developing or improving products or services (Hussain et al., 2011). Initially, QFD has been developed by Dr. Mizuno and Dr. Akao in 1970s (Narasimhan, 2013). QFD is a method for structuring service planning and development (Crow, 2000). Moreover, it specify clearly the customer wants which enable the development team to evaluate each of the customer’s requirement systematically to meet customer expectation (Hussain et al., 2011). It is also an important tool for m-government services by identifying customer’s need and convert it to technical requirements that can be deploy (Zheng and Pulli, 2012). Furthermore, QFD is a method that can be used for continuous service improvement, emphasizing the impact of organizational lessons on innovation area (Govers 2001).
3. Research mMethodology
QFD consist of a process called the hHouse of qQuality (HOQ) that which builds as a matrix (Hauser and Clausing, 1988) to represent the relationship between the customer requirements (WHATs) with itsand their related technical requirements (HOWs.), as shown in Figure 1. The (WHATs) are the customer requirements and the (HOWs) are the technical requirements for the of (WHATs). Briefly, the HOQ explains how the technical requirements can satisfy the customer requirements and the combination of both requirements represents the customer- driven and market- oriented process for decision making (Uppalanchi, 2010). Therefore, it is necessary to investigate and understand the customer requirement before developing or improving products or services to gain theensure customer’s satisfaction in order toand, ultimately, reduce the costs for business (Han, 2016; Janom et al., 2014).
[image: ]Figure 1: 	Comment by James Bowden: I have moved all Figures ad Tables to the end, as per journal requirements (they must be uploaded separately) and <INSERT FIGURE/TABLE HERE> added to text). I have changed the page numbers in the your responses to reviewers accordingly so everything still matches.
House of Quality

<INSERT FIGURE 1 HERE>
The study uses a quantitative approach by applying QFD approach through a House of the Quality (HOQ) matrix. The HOQ is the most utilized QFD tool of QFD in the literature and iswhich considered as the main most appropriate matrix for using QFD (Pulli et al., 2007). Generally, it has been used to identify and prioritizees demanded expectedquality service-quality aspects based on the customer requirements, the vision of the organization, and competitive performance (Han, 2016). As a result, the service designer is able tocan develop and improve the service quality to achieve theensure customer satisfaction by considering all the customer requirements as an input (Zheng and Pulli, 2012). To understanding how the HOQ tool was used to achieve the objectives of this case studyAs this study focus on the QFD matrix, the following sub-section will discuss the HOQ steps through aused case study in order to provide an understanding of the HOQ tool and achieving the main objective of the study by implementing the following steps:
· Step 1: Developing Identify the set of customer needs requirements (whatWHATs).:
· Step 2: Development ofMeasure the customers’ customer importancet/priority for these requirements: .
· Step 3: Identifying the tTechnical rRequirements (HOWs).: 
· Step 4: Create a cCorrelation matrix of the technical requirements.
· Step 5: Create a rRelationship matrix between customer requirements and technical requirements.
· Step 6: Perform cCompetitive benchmarking. 
· Step 7: Pprioritizeing the tTechnical requirements accordingly.
· Step 8: Determine which technical requirements to deploy.
3.1 Case study ofin the GCC
The GCC presents is an example of a region in implementingproviding most of the government services through mobile devices. Thus, GCC countries are, therefore, expected to play a vital role in the market in applying theproviding services though mobile devicess (Gulf News, 2014). Furthermore, competition has arisens have been done between the GCC governments in implementing mobile applications that both serve themeet citizens’ requirements and increase citizen’s’ satisfaction. Given that the UAE was ranked first among the GCC states, in terms of the percentage of government services provided through e-government or m-government, aAs a result of this competition, UAE has been ranked number one in implementing most of the services through mobile application followed by Bahrain, KSA, Kuwait, Qatar, and Oman. In order of that, the study has been selected the UAE application has been chosen as the subject of the case studya case to improve the quality of the m-government services according to the citizen’s requirements. 
The United Arab EmiratesUAE government wais an early adopter of m-government services with its, announcinged an initiative in 2013 to transform activate all electronic government (e-government) services into  services available via mobile applications (i.e. m-government services), to createstablish new m-government services, and to invite all the UAE’s government entities to devise unified mobile strategies to enable thisfor transformation into m-government services (Gulf News, 2014). As results,The UAE is, therefore,has considered as one of the pioneer’s countries in the field of e-transformation in the Middle East region and was recently, where the country ranked seventh in globally in the provision of e-government services (Ministry of InteriorOI, 2016). The UAE also insists on leading the list ofaimed to be first among countries in providing m-government services (Telecommunications Regulatory AuthorityTRA, 2016). Thus, tThe launch in 2013 of this initiative regardinge m-government services, also known as which known as smart government in the UAE, the common name and trader in UAE, initiative in 2013, wais a turning point in the government’s work approach to service provision and heralded the transition to the most comprehensive m-government concepts and the development of services from available anytime and anywhere and through smart tools devices thatto serve the citizen efficiently and effectively meet citizens’ needs, as outlined in line within the ambitious goals of the vision of the UAE Vision 2021 (Telecommunications Regulatory AuthorityTRA, 2016).
One of the most forward thinking government ministriess that achieve the leadership in terms of shifting its offering services on mobile platforms, to the platform of the smart phones is the Ministry of the Interior (MOI). The MOI announced that the MOI UAE application for smart phones is supportsing 16 different languages on all operating platforms (IOS, Android, Windows, and Blackberry) and uses this contributes multilingualism in raisingto increase the proportion amount of users withuse and enable a larger segment of the different nationalities, and cultures, and levels of education to easily bfind and userowse the application and see its services with ease to use (MOI, 2016). The MOI UAE application provides several services to the citizens and residents, includingial such as:	Comment by James Bowden: While “Ministry of the Interior” may be a better translation, this body officially refers to itself as “Ministry of Interior”, so this must be used.
· Traffic and licensing (vehicle registration, traffic fines, license plates, and drivinger’s tests, as well asand traffic services for companies).
· Civil defense (institutional licensing and civil-engineering plans).
· Police headquarters (police services).
· Naturalization and residency (entry- permit services, entry- visa services, residency, and foreign affairs).
3.2 Applying QFD toin m-government services in the GCC
The following section will provide the deployment of HOQ’s steps in m-government services as the following:
3.2.1 Step 1: Identify the set of customer requirements (WHATs)Developing the set of customer needs (what):
One of theA successful strategy functions of any service in thefor organizations is delivering any kind of service is to provide superior service quality to their customers (Janom et al., 2014; Uppalanchi, 2010). The key criterion forin the quality of any service is to understand what exactly the the customer expectations are ’s wants (voice of the customer) (Hussain et al., 2011). The first step towards understanding customer expectations wants is to identify the customer requirements. These customer requirements are on the left side of the HOQ and are referred to as the WHATs"what" of the HOQ. The principleessential way is to give allow the customers the freedom to provide feedback on their requirementsneeds and expectations,wants as well as offer suggestions and make complaints (Han, 2016). Thus, oOpen-ended questions are recommended that provide the customer with the opportunity to fully define values or comments, thus enabling that prevent the organization from to achieveing the its goals (Mazur, 2008). However, it is recommended that the customer be identified before the process, as the standard of the service or the product will only represent the requirements of the selected target customers (Hamilton and Selen, 2004; Janom et al., 2014).	Comment by James Bowden: This is not in the reference list. Please add the reference to the list or amend the text.
In this study To do so, a focus of group of ten MOI UAE application users has beenwas identified from the database, according to theusing the following criteria: years of experience in using the application (more than 2 years);, the frequency of using the application (applying more than 20 services per year);, successfully completing most service transactionsexperience in applying most of service without failure; having been in contact to provide the feedback in the applied service;, and engage in fulfillinghaving filled in the satisfaction survey forof MOI UAE application. The user’s’ responses has beenwere grouped using an affinity diagram (-is a tool that gives structure to the creative process by organizing the ideas in a way that allows the technical developers to discuss, improve, and interact with the participants; see ( Awasthi and Chauhan, 2012)- and used to develop a meaningful questionnaire which helps to capture the users’ important requirements to the users. Figure 2 below shows the affinity diagram that organizes the user input (WHATs) to improve the quality of the MOI UAE application. 
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m-government service
S3.2.2 Step 2: Measure the customers’ importance/priority for these requirementsDevelopment of customer important/priority: 
During In the questionnaire, the users weare asked to evaluate importance of the services provided of by the MOI UAE application on each user important on a standard five5- point Likert scale. The users arewere also asked to weight each requirement based on how important it is to them on a five-5 point Likert scale, with five5 being the highest priority. Table I1 shows the relative importance of each listed user need requirement; thesewhich will be placed in the customer importance column to the right-hand side of the customer requirements.
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	Table 1:
MOI application user needs (WHATSs) and user importance


	Location service (GPS)
	explicit navigation
	proper layout
	multiple language interface
	messages in special circumstances
	Promotions awareness
	provide traditional channels like voice or short messages or email
	social media interaction channels like WeChat
	Online customer services are helpful and patient
	Online customer services have knowledge and skills to solve my problems
	trained constantly to improve their professional skills
	safety during the service delivery time
	Personal data used only after consent
	Multiple mobile terminal-based retrieval methods are available (via voice, photo, and unified number).
	Retrieval 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 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

	5
	5
	4
	2
	1
	4
	3
	4
	3
	4
	3
	5
	5
	2
	4
	3
	4
	4
	5
	5
	3
	5
	5
	3
	3
	4
	4



Step 3: Identifying the technical requirements: 
After identifying the customer importance, the next step in the HOQ is identifying the technical requirements. The technical requirements can be define as the design specifications that satisfy customer needs (Han, 2016). These technical requirements are placed on the top of the HOQ and are referred to as the "how" of the HOQ (Hussain et al., 2011). "HOW" is described as how the organization intend to meet each of the customer requirement and improve the service or product. The MOI application’s technical requirements are generated by the software developer of MOI through discussion and consultation with the customer needs. The identified technical requirement are developed and sorted in Tree diagrams. Tree diagram is a tool that represents all the information on a matrix and group all the relationship with one entry into a tree and branch format (Goetsch & Davis, 2014). Figure 3 shows the tee diagram for identifying the technical requirements of MOI application.
 









Step 4: Correlation matrix of the technical requirement
The Correlation matrix explains the interrelationship between the technical requirements which placed in the roof of the HOQ (Han, 2016). Its map each of the technical requirement with the one another by comprising as the following: : ● (strong positive +9), ○ (Positive +3), × (Negative -3) or ♦ (Strong Negative -9) impacts on each other (Hussain et al., 2011). Furthermore, it provides an indication of which technical requirement’s modification will have a high impact on the overall outcome by affecting other requirements (Han, 2016). However, in order to identify the interrelationships between the technical requirements, it is important to understand the technical portions of the service improvement. For the purpose of the study, it is therefore required to have an understanding of MOI application improvement and how the required modification has to be functioned. Figure 4 shows the interrelationship among the technical requirements. For example, there is strong relationship between the network environment and security/privacy which mean that the software developers have to consider the safety and privacy of the user’s data when they improve the network environment by applying secure connection to avoid network vulnerability.
 






Figure 4: 
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Step 5: Relationship matrix between customer requirements and technical requirements
After identifying the technical requirements and the interrelationship between them, the next step is to examine how the technical requirements (HOWs) relate to the WHATs of the 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 one customer requirement and one technical requirement (Shen et al., 2000). In general, the link between the two requirements is positive which suggests an improvement on the technical requirements leading to high customer satisfaction (Han, 2016). However, it’s rarely having a different strength of impact (Shen et al., 2000). The link is usually done using scales of significance 1 to 5 or 1 to 9, with higher number indicating the strongest relationship (Hussain et al., 2011). This study used the following symbols: ● = 9 (strongest relationship), ○ = 3 (medium relationship), ∆ =1 (weak relationship), or blank cells indicate No relationship. This step helps the developer understand correlation between the customer requirements and the technical requirements that would not have been identified (Han, 2016). 
Step 6: Competitive benchmarking 
After identifying the correlation matrix of customer requirements and technical requirements, the focus of the service improvements shifted to the customer competitive matrix that placed in the left side of the HOQ. This matrix shows how each customer requirements has been addressed by the completion (Uppalanchi, 2010). The matrix provides market data, facilitation in setting the new strategic goals for the service or product, and compares the service or the product to its key competitors (Uppalanchi, 2010). Table 2 shows the evaluation of the MOI application in Kingdom of Saudi Arabia (KSA) as one of the competitors of MOI application in the UAE. A standard 5 point Likert scale was used and the rating was based from the customer questionnaires. The study selected KSA as competitors of the UAE because both countries have proximity an equal strong economy, same salary rate, population density, and technology development. According to the report that compiled by Service plan Middle East, the largest independent agency group in Europe and the third largest independent group in the world, UAE has been ranked as the 1st country in the middle east in terms of the of the number of Internet users compared to the population in the Middle East, which is 71% compared to the population followed by KSA with 60% (Albayan, 2014).
Absher application is one of the official m-government services applications that serve the user’s MOI application in KSA. The application provides many services for the citizens and residents such as: access personal data, issuing/revoking a travel permit, issuing/canceling a final exit visa, issuing/canceling exit return visa, renewing driving licenses, renewing of traffic permits, issuing/renewing residence, accessing the travel log, view details of traffic violations, reporting missing documents, timeline (Personal Calendar), office locations (Passport, Status, Abshar Self Service), inquire about the balance of available funds, inquire about fingerprint registration, inquire about the eligibility of Hajj, inquire about identity validity, inquire about the validity of residency, inquire about health insurance, inquire about the arrival of new labor, inquiry about traffic violations, inquire about the status of the visa, and inquire about the return of labor. 
After identifying the competitor, the same questionnaire that applied to the MOI UAE application users were applied to the MOI KSA application users. Table 2 shows the results of the MOI KSA application respondents. The data that has been collected from the competitors helps in measuring the planned customer satisfaction performance, plan that set by the software developer to satisfy the customer and can be measure using 5 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] X 0.2) +1. 
Improvement Factor [Location service (GPS)] = [(4.5-4.3) X 0.2] +1=1.04.
2. Step 2: calculating the sales point which is strategic market factor that can be measured using number from 1 to 1.5, 1 resulting in no change in the overall weight and 1.5 increasing the overall weight (Goetsch & Davis, 2014). The sales point will be set to 1, since the study investigating the improvement of a government application which means that government focus is only for user satisfaction not for profit. 
3. Step 3: Overall weight of customer needs:
Overall weight = customer priority X improvement factor X sales point. 
Overall weight of Location service (GPS) = 5 X 1.04 X 1 = 5.2.
4. Step 4: calculating the percentage of total weighting:
% overall weight = (overall weighting/sum of overall weightings) X 100. 
% overall weight of Location service (GPS) = (5.2/123.04) X 100 = 4.23.


	Table 2:
Customer comparative assessment (MOI KSA Application)


	Location service (GPS)
	explicit navigation
	proper layout
	multiple language versions 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).
	Retrieval 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
	Cancelation / continuation the service if there is a delay
	evidence of the successful completion
	Completion in the minimum possible time and steps

	3.9
	3.8
	4.5
	3.8
	4.3
	3.0
	3.2
	3.0
	3.0
	3.5
	3.3
	4.5
	4.2
	3.5
	3.8
	4.2
	4.3
	4.6
	4.1
	4.6
	4.1
	4.3
	4.4
	4.0
	4.1
	4.3
	4.4



Step 7: Prioritizing technical requirements.
Technical priority matrix determined the relative importance or priority of each of the mentioned technical requirements (HOWs) in meeting the customer wants (WHATs). To calculate the technical priority, software developer multiplies each of the interrelationship rating (0, 1, 3 or 9) in the interrelationship matrix technical requirements by the corresponding customer want’s overall weighting value and then sum the columns (Goetsch & Davis, 2014). Figure 5 shows the HOQ which include all the data for these calculations. The technical requirements are completed repeating the process for each other technical requirements. Then percentage of total technical priority can be calculated using the following formula:
 % total priority = (Technical priority ÷ ∑Technical priorities) X 100. 
Therefore, the relative weight for the first technical requirement (network environment):
Network environment= (9X 5.2) + (3X 5.7) + (0X 4.8) + (9X 2.08) + (9x 1.2) + (9X 5.36) + (9X 3.12) + (9X 6.96) + (0X 3.54) + (0X 5.04) + (0X 3.9) + (9X 5.7) + (9X 6) + (0X 2.16) + (0X 4.96) + (0X 3.18) + (9X 4.72) + (0X 4.56 + (0X 5.9) + (9X 6.5) + (0X 3.48) + (0X 6.3) + (0X 6.3) + (9X 3.36) + (0X 3.42) + (0X 4.72) + (0X 4.88) = 468.90	Comment by James Bowden: The reviewer seems to suggest this level of detail was not required. I suggest, therefore, deleting this highlighted text.
% total priority of the network environment = (468.90/7362.16) X 100 = 6.37%
Step 8: Determine which technical requirement to deploy
The last step which produces the outcome of HOQ is called design target matrix (used for the product or service that are newly design or for improvement of the product or service) and the matrix placed at the bottom of the HOQ (Han, 2016). This step is trying to set the strategic goal for the organization to select which requirements has the highest priority to deploy to meet the customer satisfaction (Goetsch & Davis, 2014). To determine the design target value, calculating the technical benchmarking is required which can be done by comparing the organization which plan to produce or improve the product or service with competing product or service; in this case the competitor is MOI application of KSA. This step can be achieved by assigning the plan or the target that meet customer satisfaction by providing specific information on where organization current product or service stand relative to competing product or service, with respect to each of the technical requirements (Goetsch & Davis, 2014). Figure 5 shows the completed HOQ including the target plan matrix. 
4. Discussion and conclusion
In this study, a comprehensive analysis of identifying the user requirements for m-government services in the GCC has been explored. The objective is to discover the opportunities for improving service quality of m-government service qualitys in the light of thebased on an analysis of the results. Data has beenwere collected, through a focus group of users of the MOI UAE application viawith open- ended questions and a questionnaire, by the users of MOI UAE application. An m-government service ofThe MOI KSA application has been comparedwas used as a benchmark.
QFD and the HOQ werehas been applied as a methodologyused to analyze the data as follows:
· . QFD is an approach to improve the definition of the customer needs by translating the customer requirements into technical requirements (Hussain et al., 2011). The systematic procedure of HOQ applied in this research is as follow: customer requirements has beenwere identified and refined in using an affinity diagram for to categorizeing and organiorganizezing the requirements;.
· c Customers’ relative importance or priority for each requirement has beenwas determined using a five-5 point Likert scale;.
· t Technical requirements have beenwere explored by the software developers using tree diagrams to meet ensure customer satisfaction; and by the software developer using tree diagram.
· a c Correlation matrix of the technical requirements has beenwas discussed by the software developers at the roof of the HOQ.
 The findings show that the customer requirement “‘social media interaction channels like WeChat”’ has the highest percentage of total weight from the customers’ perspective (5.66%) with value 5.66, which means that the customers are looking for a way ofwant  interaction with the onlineto engage with the customer- service team online in as fast a way as possiblethat serve them as soon as possible. “‘Service provided anytime and anywhere”’ has the second highest customer requirements percentage weight score (5.28%), which means that the customers expecting to apply be able to access the service using the application anytime and anywhere where there is mobile Internet with the availability of the internet to save their them time. Furthermore, both customer requirements ‘“Qquality satisfaction”’ and “‘completion on time”’ got had the same percentage weight (of 5.12%), which means that the customers are looking forexpect a services that can be fully completed through the mobile application without the need to visit a customer- service office to complete that service. In addition, the cCustomers also expecting to be able to complete perform a service transactionthat fit in using the application with at least the same level of match with service- quality satisfaction as visiting a customer-service office.
 From the technical perspective, by finding correlations between the (HOWs) ion the roof of HOQ, iIt has been found that “the network environment” has a strong positive relationship with “the security and privacy.” Each intersection in tFurthermore, the relationship matrix between the customer requirements and the technical requirements, has been discoveredcreated using a scale of significance fromt 1–-9, and each intersection in the matrix shows which HOWs haves a relationship with whichthe customer requirements. A cCompetitorive benchmarking with the MOI KSA application was used to has been found to develop a planned target satisfaction rating target and to calculate the improvements factor necessary tofor the improveing the m-government service quality and satisfactions of the MOI UAE application. Moreover, tThe technical requirements were alsohas been prioritized to determine the relative importance for of each technical requirements, and it wass found that “rReal time” has gothad the highest priority (of 771,  with percentage of 10.5%), followed by the “satisfaction” which got (708,  degree of priority with percentage of 9.61%). In addition, “Ttangible services,” however, got had the least lowest priority to be deployedfor deployment with (261;  priority and percentage of 3.55%), followed by the “interface design” that got priority of (283, and percentage of 4.45%). After identifying the priority of the technical requirements priority, technical benchmarking has been discussedwas used to help in measuring the design target (improvement target for the MOI UAE application) that determined which technical requirements need to be deployed. 

4.1 Theoretical contributions
The study found that QFD is one of the specialized methods that can be used in improving the service quality of mobile m-government services. In addition, QFD can also determine the factors of service quality from the customer perspective. Building the HOQ is the most important step into identifying the technical requirements along with theby relatedrelating them to customer requirements. QFD is an engineering approach that can translate the voice of the customer into the technical requirements needed to formulate deployment strategiesbuild the strategic for future deployment planned of improvementsing to service quality. Refining the customer needs using an affinity diagram provided a way tomeans of categorizinge and understanding each requirement in athrough classification way. MoreoverFinally, using tree diagrams is useful in countless purpose ways when refining both the customer andor technical requirements. 
4.2 Practical contributions
By highlighting the challenges that face m-government services in the GCC in providing high- quality of services to for the users, it has beenis demonstrated that the QFD method could be applied in improving the mobile services. The analysis made presented to the software developers helped them toin identifying and prioritize the technical requirements according to thebased on customer wantsexpectations. Furthermore, iIt also helped the organization in developing a suitable knowledge base about ofthe customers and their requirements tand hat alloweds the software developersm to make the required changes in the early stages of development or improvement, thus that could reducinge the costs, , increasinge their profits level, and increasinge the customer satisfaction. 
Although the study focused on the improvement of m-government services, QFD can serve as a powerful method to improve the quality of otherthe products or services. It can be found that QFD can be adopted by any organization to develop better and more successful products or services and achieve high levels of customer satisfaction. QFD allows the organizations to mbe in touch with theonitor their competitors and quickly understanding of how to develop or improve their products and services by engaging the customer in each step of development to identify the exact precise customer needs. 	Comment by James Bowden: I am not sure how relevant this is as a practical implication/contribution. You have already said that QFD is widely accepted as being able to do this. The novelty lies in applying this to m-government. The validity of QFD is already established for other products/services.
4.3 Limitations of the study and future directions for future research
This study does have some limitationsere is some limitation that has been found during the study. The customer importance weight for the technical requirements depends onf the user’s psychological judgment. Further studiesy couldan integrate the QFD with other methods, such as the aAnalytical hHierarchy pProcess (AHP), which deals with complex structures for whichthat prioritize the requirements need to be prioritized which help QFD team in decision making. The study explores has used the QFD method among for only one mobile application that lies in safety sector (the MOI UAE application); where otherfuture studiesy can could examine other applications from other governmental sectors, such as the health sector, to see if the results are generalizable. 	Comment by James Bowden: As I said in our thesis, is sample size a possible limitation? 10 for the UAE app and an unknown number for the KSA app. Could future studies use a larger questionnaire-based sample, perhaps combined with focus-group data?
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Table I. MOI UAE application users’ needs (WHATs) and user importance.
	Users’ needs (WHATs)
	User importance (1–5; 5=highest importance)

	Location service (GPS)
	5

	Explicit navigation
	5

	Proper layout
	4

	Multiple-language interface
	2

	Messages in special circumstances
	1

	Promotions awareness
	4

	Provide traditional channels like voice or short messages or email
	3

	Social media interaction channels like WeChat
	4

	Online customer services are helpful and patient
	3

	Online customer services have knowledge and skills to solve my problems
	4

	Trained constantly to improve their professional skills
	3

	Safety during the service delivery time
	5

	Personal data used only after consent
	5

	Multiple mobile terminal-based retrieval methods are available (via voice, photo, and unified number)
	2

	Retrieval data are accurate and comprehensive
	4

	Extended mobile search functions (such as using unified number, ID number)
	3

	Provide various types of services in one platform
	4

	One login account to all services
	4

	Real-time content
	5

	Services provided anytime and anywhere
	5

	System stores all my retrieval history records
	3

	Quality satisfaction
	5

	Completion is on time
	5

	Notification of potential delays in the service delivery
	3

	Cancel/ continue the service if there is a delay
	3

	Evidence for the successful completion
	4

	Completion in the minimum possible time and steps
	4
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