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Abstract  

This paper reports on how qualitative research was conducted with the aim to find out factors for 
the implementation of biometric authentication in m-government security. It outlines the application of grounded 
theory methodology for the purpose of developing a substantive theory towards implementation of security in this 
developing area. The investigation in this paper is a part of ongoing PhD research.  Data for this investigation 
includes users’, service providers’, and network operators’ concerns and perceptions regarding the application 
of biometric authentication into mobile devices for government services in the Kingdom of Saudi Arabia. This 
paper justifies the use of grounded theory in this study and discusses the analysis process. It concludes by 
presenting the emerging categories with their relationships that stemmed from the theory generation process 
which specify the factors influencing the successful implementation of biometric authentication in m-government 
security.  
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INTRODUCTION  

This paper reports upon an ongoing doctoral research project that belongs in the Information System stream and 
explores the factors influencing the implementation of biometric authentication in mobile government (m-
government) security. Given the continuing growth of mobile phone and Internet services this study is significant 
as it provides advice on how biometric authentication can play an integral role in providing secure m-government 
services. Security is the most important issue facing m-government implementation (Al-khamayseh et al. 2006; 
Sandy and McMillan 2005; NECCC 2001). Al-khamayseh et al. (2006) found that the security of m-government 
services is considered the hallmark of successful m-government. Wireless networks are used to broadcast to 
mobile devices, which is vulnerable as this sends signals over the public airwaves (NECCC 2001). Hence, the 
original specifications for security in the third generation (3G) networks identified the importance of the 
provision of advanced authentication approach for users (Clarke and Furnell 2005). Chang and Kannan (2002) 
indicated that adequate levels of security and privacy must be ensured before implementing such wireless 
government applications. According to a further report by McAfee (2008), many users responded negatively to 
the current security approach in their mobile devices, which reflects the need for introducing such biometric 
authentication in mobile devices. Applying biometric authentication in m-government will help to provide an 
end-to-end security approach with reliable user authentication and privacy as well as protection against lost or 
stolen mobile devices.  

Moreover, this is a qualitative study since it emphasises on understanding the context, meanings and processes 
of applying biometrics in m-government and as highlighted by Denzin and Lincoln (2000); qualitative studies 
rely on understanding the context and processes rather than quantity and measurement as in quantitative studies. 
However, a review of methods of analysis available for qualitative study, led us to adopt grounded theory 
methodology. In the field of information systems, Urquhart, Lehmann and Myers (2009) indicated that grounded 
theory has been proved to be extremely useful in this field which led them to recommend its application to help 
generate theories in information systems. Fernandez (2004) also stated that the value of grounded theory in the 
field of information system has become acknowledged. Further justification for the adoption of this method is 
provided within the methodology section. 

This study adopts an interpretive paradigm of research which assumes that people generate their own subjective 
and intersubjective meanings about the world as they interact with the social world around them (Orlikowski 
and Baroudi 1991; Klein and Myers 1999; Walsham 2006). This is carried out by the use of grounded theory 
methodology to understand reality from the point of view of the participants including mobile users, service 
providers, and network operators in order to develop a substantive theory for a successful implementation of 
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biometric authentication in m-government security in the Kingdom of Saudi Arabia (KSA). The findings of this 
paper are represented in the form of categories with their relationships which indicate the factors influencing the 
successful implementation of biometric authentication in m-government security based on data collected in the 
KSA. 

The paper reports on how qualitative research was conducted with the aim to find out factors for 
the acceptance and successful implementation of biometric authentication in m-government security. It presents 
the process of using grounded theory methodology. It concludes that grounded theory methodology is the best 
suited for this study. This paper is structured as follows. It begins with a brief background relating to the security 
of mobile government, mobile devices, and authentication. Next, overview about the grounded theory is 
presented with justification of using grounded theory in this study. The paper then discusses the application of 
grounded theory in this study including the process of open, axial, and selective coding. Finally, the paper 
concludes by presenting the core category with the relationships which classify the factors influencing the 
successful implementation of biometric authentication in m-government security that stemmed from the theory 
generation process. 

M-GOVERNMENT AND SECURITY CONSIDERATIONS 

M-government is not a replacement for e-government; rather, it is a subset of e-government (El-Kiki and 
Lawrence 2006), refering to the use of Information and Communication Technology (ICT) by government 
agencies in order to enhance the interaction and service delivery to citizens, businesses, and other government 
agencies (Alharbi 2006; AlShihi 2006). In the case of m-government, the use of ICT is limited to mobile and/or 
wireless technologies. Consequently, it offers unique opportunities for people to utilize mobile device by 
receiving government services and information literally from any place, at any time, and using a variety of 
wireless networks (Rossel et al. 2006). It is an emerging discipline concerning the rise of advanced mobile and 
wireless communication technologies that would improve the quality of government services (Antovski and 
Gusev 2005).  

Therefore, security in mobile devices must be able to protect the interests of users, including their privacy, as 
well as those of the device manufacturers, network operators, and service providers (TCG 2005).  Mobile devices 
may contain sensitive and confidential user data; consequently, theft and loss of mobile devices are becoming a 
serious issue and the need for advanced user authentication in mobile devices is becoming vital. Furthermore, as 
mobile devices become smarter and support more data functions, mobile manufacturers are facing many of the 
same threats as personal computers, namely, malicious software attacks (TCG 2005).  The current security 
method for mobile devices is based on the use of a PIN which has several weaknesses particularly with respect to 
user authentication.  Security from unauthorized use can more effectively be achieved by more advanced user 
authentication systems (Clarke and Furnell 2005; Kadhiwal and Zulfiquar 2007).  

Specifically, authentication which is the verification of an individual’s identity concerns confirming that a person 
is who they say they are by checking for something that only they could know, such as a password or PIN; 
something that they have, such a key or token; or something that they are measured by, such as a distinguishing 
physiological feature. In a given transaction, authentication addresses the need for the certainty of the identity of 
the other party (Bolle et al. 2004). Consequently, biometric technology which refers to an automated method that 
is used to measure and analyse a person’s physiological and behavioural characteristics (Wayman et al. 2005), 
can provide still higher levels of authentication achieved when the identifier is obtained in the presence of a third 
party who is to verify the authenticity. Moreover, biometric technology has been advocated in areas of high 
information sensitivity, achieving highest levels of assurance of identity verification by being directly linked with 
the unique and distinguishing physical characteristics of an individual (Bolle et al. 2004). 

METHODOLOGY 

The review of research methods and analysis available for qualitative study has guided our research to adopt 
grounded theory as a methodology. An overview and justification of this methodology is provided in the 
following paragraphs. 

Grounded theory methodology was firstly developed by Barney Glaser and Anselm Strauss in 1967 and reported 
in their book “The Discovery of Grounded Theory”. They defined grounded theory as “the discovery of theory 
from data – systematically obtained and analysed in social research” (Glaser and Strauss 1967, p. 1). In following 
years two different approaches of grounded theory have emerged, one by Glaser (1992) and the other by Strauss 
and Corbin (1990). These two approaches became more visible by the publication of Strauss and Corbin’s book 
in 1990. The grounded theory, according to Strauss and Corbin’s (1990) approach, is a "qualitative research 
method that uses a systematic set of procedures to develop an inductively derived grounded theory about a 
phenomenon" (p. 24). However, Glaser (1992) identified that “grounded theory is based on the systematic 
generating of theory from data, that itself is systematically obtained from social research” (p. 2).  
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Glaser (1992) believed that the research should allow the theory to emerge during the observation of the codes 
and data analysis. Glaser’s approach concerns a classic philosophy emphasizing an inductive emergence of the 
theory as well as the researcher’s role within that process (Heath and Cowley, 2004). Glaser (1992) focuses on 
the importance of letting the theory emerge from the data by allowing the data to speak for itself and avoiding 
using preconceived ideas onto the theory (Creswell 2008). While Strauss and Corbin’s (1990) perspective placed 
emphasised more on a systematic approach involving validity and verification (Heath and Cowley, 2004). Strauss 
and Corbin’s (1990) approach indicated that grounded theory should be inductively derived from the study of the 
phenomenon it represents. It should be discovered, developed, and verified through systematic data collection 
and analysis of the data pertaining to the phenomenon. 

It emerges that the Strauss and Corbin (1990) approach is significantly more prescriptive in specifying the steps 
to be done during the coding and data analysis. Strauss and Corbin (1994) later defined grounded theory as “a 
general methodology for developing theory that is grounded in data systematically gathered and analysed. Theory 
evolves during actual research, and it does this through continuous interplay between analysis and data 
collection” (Strauss and Corbin 1994, p. 273).  

However, grounded theory has been presented as a general methodology applicable for both qualitative and 
quantitative studies (Strauss and Corbin 1994). Strauss and Corbin (1998, p.27) stated that “briefly, we maintain 
that the aim of theorizing is to develop useful theories. So, any methodology, whether qualitative or quantitative, 
is only a means for accomplishing that aim. We do not believe in the primacy of either mode of doing research” 

This study followed Strauss and Corbin’s (1990) approach because it allows for researchers to take into account 
previous relevant theories and literatures to help gain insights into the data as well as providing extensive 
guidance and a comprehensive framework for research. Further justifications for the use of grounded theory in 
this study are provided in the following section.  Data collection encompasses a questionnaire and semi-
structured interviews and data sources include users’, m-government service providers’, and network operators’ 
concerns and perceptions regarding the application of biometric authentication to mobile devices for government 
services. These will be discussed in more details under the section titled ‘conduct of the study’. 

Justification for Using Grounded Theory in this Research 

Grounded theory is used to discover a theory where there is little already known about the phenomenon (Glaser 
and Strauss 1967). According to Goulding (2002), the usefulness of grounded theory appears where there is a 
lack of integrated theory in the literature. Moreover, grounded theory is likely to offer insight, increase 
understanding, and provide a meaningful guide to action as derived from data (Strauss and Corbin 1998). 
Creswell (1998) stated that the objective of the grounded theory approach is to generate or discover a theory that 
is grounded in data systematically gathered and analysed. Taking into account these objectives and reasons for 
using grounded theory, the following paragraphs provides more justifications for adopting grounded theory in 
this research.  

From a review of relevant literature such as Al-khamayseh et al. (2006), Sandy and McMillan (2005), NECCC 
(2001), El-Kiki and Lawrence (2006), Antovski and Gusev (2005), it became obvious that there is a lack of 
existing theories regarding mobile government security and the utilization of biometric authentication, especially 
which applied in developing countries such as Saudi Arabia. Combine this with the main concept of grounded 
theory for investigating actualities from the real world, the researcher considered using grounded theory to 
develop a substantive theory that explores how biometric authentication can play an integral role in providing 
secure m-government services through investigation the phenomenon within the real world via the primary 
entities involved in m-government which are mobile users, service providers, and network operators. 

Moreover, comparing with other qualitative analysis methods, grounded theory provides systematic method of 
analysis including open, axial, and selective coding that helps to develop a theory that is grounded in data. This is 
consistent with Charmaz’s (2006) indication that the main strength of grounded theory is that it provides means 
for the analysing processes including specific steps for developing concepts, categories, and theory. Piantanada, 
Tananis and Grubs (2002) point out the usefulness of the procedures of grounded theory in such interpretive 
research. They note “the procedures of grounded theory provide interpretive researchers with a disciplined 
process, not simply for generating concepts, but more importantly for coming to see possible and plausible 
relationships between them” (p. 3).  

Accordingly, the grounded theory approach fits the purpose of this research, which is to develop a theoretical 
framework for the implementation of biometric authentication in m-government security in KSA. Using 
interviews and questionnaires, we explored the factors influencing the successful implementation of biometrics in 
m-government.  Analysis of users’, service providers’, and network operators’ concerns and perceptions 
regarding applying biometric authentication to mobile devices for government services in the KSA, and by 
applying grounded theory a theoretical framework is developed. 
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CONDUCT OF THE STUDY 

Location 

This study which is supported by Saudi government, partially took place in the Kingdom of Saudi Arabia. 
Therefore, Saudi and Islamic cultural issues were considered throughout this study. For example, Muslim women 
wear Hijab in the presence of foreign men and outside their home. Theft of their mobile devices may cause a very 
sensitive issue as their mobile devices may have their personal photos stored in them in an easily accessible form. 
There are current and ongoing problems in Saudi Arabia regarding the misuse of this sort of sensitive 
information. Thus, applying biometric authentication to mobile devices along with supporting encryption will 
prevent users’ information disclosure because no one will be able to use the mobile device except his/her owner. 

Saudi Arabia has started the use of biometric technology in e-government applications a few years ago and it is 
trying to widely implement this technology. Last year, the Ministry of Interior started to require citizens submit 
their biometric data when they issue or renew their ID national card as well as residents’ biometrics when they 
issue or renew their residential cards. 

Data Collection 

As mentioned above, this study uses both questionnaire and semi-structured interviews for the data collection. In 
particular, eleven face-to-face semi-structured interviews were conducted in the Kingdom of Saudi Arabia with 
the managers of online services and IT security managers of mobile e-government service providers including the 
Ministry of Interior, National Information Center, General Directorate of Passports, The Saudi E-Government 
Program (Yesser), National Centre for Digital Certification, Al-Elm Information Security Company, and Sadad 
Payment System. Four semi-structured interviews were conducted as well with managers and IT security 
providers in mobile communication network services including the Saudi Telecom Company (STC) and Etihad 
Etisalat (Mobily).  

Theoretical sampling guided by grounded theory methodology was approached in this study. It refers to the 
selection of participants based on criteria specified by the researcher and according to the preliminary findings 
(Glaser and Strauss 1967). The early and continuous data analysis pointed out matters that need further 
exploration, therefore, the process of sampling is directed by the on-going theory development and interviews 
were conducted until theoretical saturation is reached 

The interview questions were of an exploratory nature. More specifically, open-ended questions were designed to 
help identify the factors influencing the successful implementation of biometric authentication in m-government 
security. This is comprised questions on benefits, challenges, barriers, and concerns about this application of 
biometrics taking into account the different role of the target organisations. Furthermore, the data collected from 
the first interviews were helped to modify the questions for the next interviews. This was intended following the 
guidelines of grounded theory methodology. 

A survey questionnaire was presented to mobile communications users to explore their concerns and perceptions 
regarding applying biometric authentication in their mobile devices for government services. Users from both 
genders were chosen as participants from a range of relevant age groups and education levels. The questionnaire 
sought responses from a selection of choices under the basic headings of “Background Information”, “ICT 
Experience”, “Mobile Devices and Government Services”, “Mobile Device Security” and “Biometrics and 
Mobile Government Services”. It was also designed to give opportunity for the participants to make comments 
after each question. 420 questionnaires were distributed and 330 were returned from the participants. Nineteen of 
the 330 were excluded from the study because they were deemed incomplete. Thus, a total sample of 311 
questionnaires was included in the analysis. 

However, it is noteworthy that the interviews were conducted with service providers and network operators. The 
questionnaire was distributed to mobile users in order to collect larger amounts of data about users’ concerns and 
perceptions in a shorter time scale than would have been possible with interviewing mobile communication users. 

DATA ANALYSIS 

The implementation of the grounded theory was followed carefully throughout this study using Strauss and 
Corbin’s (1990) approach. To enhance theoretical sensitivity, this study uses the suggested techniques by Strauss 
and Corbin’s (1990) including coding, memo writing, reviewing of literature, and making constant comparisons. 
More details about the application of these techniques are provided in the following sections. 
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The Use of the Literature 

“All kinds of literature can be used before a research study is begun: both in thinking about and getting the study 
off the ground. They can also be used during the study itself, contributing to its forward thrust” (Strauss & 
Corbin, 1990, p.56). However, Strauss and Corbin (1990) distinguish between different types of literature which 
are technical and nontechnical literature and they argue that both are of equal usefulness, and can be used at the 
same points in grounded theory analysis procedures.  

More specifically, technical literature which can be used as background materials for comparison against the 
findings of grounded theory includes theoretical and philosophical papers as well as other research studies which 
characterise the writing of the professional discipline (Strauss and Corbin 1990). Strauss and Corbin (1990) 
stated several reasons to use the technical literature early in the study. For instance, it can be used in order to 
stimulate theoretical sensitivity by providing concepts and relationships for comparison against the data, 
therefore, previous theories can modified, extended, amended depending on the situation. Another reason for 
using technical literature is in order to provide a complementary source of data. Moreover, it can be used to 
stimulate questions for the interviews or the other data collection techniques. It also can be used to help direct the 
theoretical sampling. Furthermore, technical literature can help in providing supplementary validity (Strauss and 
Corbin 1990). On the other hand, nontechnical literature that includes other materials such as reports, records, 
and manuscripts can be used either as “primary data or to supplement interviews and field observations in 
grounded theory studies” (Strauss and Corbin, 1990, p.48). 

Some researchers also believe that the initial review of the literature is important as it helps in enabling readers to 
classify the researcher’s perspective as the research begins as well as providing justification for applying the 
grounded theory study (Antle 1986).  

In this study, a review of the relevant literature and previous theories established current thinking in the areas of 
mobile government and security. However, this literature review did not lead to any hypotheses but rather helped 
to gain insights into the data. The main objective of this literature review was to enhance awareness of the 
existing knowledge and to identify the gap. In addition, technical literature was used as background material for 
comparison against the findings for the development of the substantive theory of this study. Nontechnical 
literature such as newspapers and government reports were used as well in order to support several emerging 
issues resulting from the empirical research. 

Memos Writing 

Memos are “written records of analysis related to the formulation of theory” (Strauss and Corbin, 1990, p.197). 
They are written continuously through the research process in order to reflect upon and explain meanings and 
processes including identifying relationships between codes and categories as well as providing depth 
understanding of the concepts (Strauss and Corbin, 1990). In this study, memos were written to help describe and 
explain the data analysis and the relationships among concepts and categories. 

Constant Comparison 

According to Charmaz (2006), constant comparison describes as core to grounded theory. It refers to the process 
of constantly comparing data set to data set and its coding in order to refine the development of theory (Charmaz 
2006). Strauss and Corbin (1990) indicated that constant comparison reminds the researcher to constantly return 
to the data which can help in verifying the emerging categories as well as examining and comparing concepts for 
similarities and differences.  

This study employed constant comparison through comparing incoming data with the previous data to find out 
whether the same concepts appear and are relevant for the new cases and whether the codes were placed in 
correct category and were reliable and truly represent the empirical data.  

Coding Procedures 

According to Strauss and Corbin (1990), there are three coding procedures in grounded theory which are open, 
axial, and selective coding. Open coding is “the analytic process through which concepts are identified and their 
properties and dimensions are discovered in data” (Strauss and Corbin 1998, p.101). In open coding, central ideas 
from the data about phenomena are represented as concepts. Axial coding refers to the process of making 
connections and links between the categories (Strauss and Corbin 1998). Selective coding is “the process of 
integrating and refining the theory” (Strauss and Corbin 1998, p.143). These three procedures were used as 
follows: 
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Open Coding 

Open coding was considered in the initial phase of the analysis process. A total of 116 open codes were created 
based on 15 interviews. During this stage the analysis was done by using phrase by phrase coding. However, it is 
noteworthy that some sentences represent only one concept, while others represent more the one concept. For 
instance, the following sentence represents the code; trust: “We do not trust the sensors that users may use to 
register”. 

Whereas the next sentence represents four concepts; lack of m-government services, lack of e-government 
services, enquiry services, and target users: “The most current m-services as well as e-services are enquiry 
services for both citizens and residents”. 

The aim of this procedure is to begin the unrestricted labelling of all data and to allocate representational and 
conceptual codes for all incidents highlighted within the data. 

Axial Coding 

In this stage, the open codes were put together in new ways by making connections and relationships between 
and among codes and concepts in order to develop core codes. The most closely interrelated open codes were 
aggregated under core categories. This is was done taking into account constant comparison to compare the open 
codes listed under that axial code with each other by asking questions such as: How do these axial codes show 
connections and explain factors that influence the successful implementation of biometric authentication in m-
government security? Through the process of axial coding, the following twelve categories were created: 
acceptance factors, contributory factors, challenges, system requirement, system issues, users’ needs, users’ 
perceptions, users’ concerns, organisation’s strategies, organisation’s services, organisation’s needs, and 
organisation’s perceptions. Table 1 below shows the twelve categories along with some examples of the open 
codes for each category. However, it is important to note that the categories of users’ needs, users’ perceptions, 
and users’ concerns were developed from the questionnaire results. 

Table 1. Axial Coding 

Categories Examples of open codes 

Acceptance factors 
Trust, privacy, relative advantage, 
compatibility, ease of use 

Contributory factors 
Awareness, legislation, social and 
cultural aspects 

Challenges 
Theft possibility for biometric 
capture, lack of IT experts, 
enrolment and registration process 

System requirements 

Balance between security and 
usability, applying biometrics along 
with PKI, Appling biometrics along 
with ID number 

System issues Authentication responsibility 

Organisation’s  
strategies 

Automation of processes, 
regulation and legislation, utilising 
the available resources and 
technologies   

Organisation’s services 
Provide secure network access, 
push messages, enquiry services 

Organisation’s needs 
First time authentication, 
technology availability 

Organisation’s 
perceptions 

Positive perceptions towards 
applying biometrics in m-
government, negative perceptions 
about users’ acceptance 

Users’ needs 
Protecting information in mobile 
devices, availability for m-services 
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Categories Examples of open codes 

Users' perceptions 

Biometrics meets the need for 
protection sensitive information in 
mobile devices, Positive 
perceptions towards the acceptance 
of biometrics in m-government 

Users’ concerns 
Usability of biometrics in m-
government, cost of mobile devices 
with biometric attachment 

However, after becoming more familiar with the area and being well focused according to the suggestive 
categories, some of the categories were combined and incorporated with others, as outlined in Charmaz (2006). 
More specifically, system requirements and system issues were combined to be in the category of ‘system 
factors’, because they were all mentioned by the interviewees as part of the system factors. Similarly, the 
categories of organisation’s strategies, organisation’s services, organisation’s needs, and organisation’s 
perceptions were combined to be ‘organisational factors’ as all of them related to the organisation and were 
mentioned as the organisation’s viewpoints. Acceptance factors were also combined with contributory factors to 
be called ‘enabling factors’ as all the factors in this category were mentioned as enabling factors that enable to 
achieve the successful implementation of biometric authentication in m-government security. 

Selective Coding 

According to Strauss and Corbin (1990), the procedure of selective coding requires a selection of a focal core 
category which is the central phenomenon that has emerged from the axial codes and relating it to other 
categories in addition to validating those relationships.  

In this study, the acceptance factors category is the core category as was stressed by interviewees and as 
illustrated in Figure 1. The identification of the core category informs substantive theory that identifies the 
factors influencing the successful implementation of biometric authentication in m-government security.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: Core category and relationships 
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consistently, it is significant for the researcher to verify all codes and categories that are assigned to the data. The 
benefit of re-coding process consisted of reconfirming and refining the codes and categories. Moreover, a 
comparison between newly and previously assigned codes and categories assisted us as well to check whether the 
codes and categories were reliable and truly represented the empirical data. The initial codes were mostly too 
close to the exact words of the data while the final codes provide more meaningful concepts. 

As evidenced from the data analysis, one concept that was frequently stressed by the participants was the idea of 
acceptance. It had been introduced as a category involving relative advantages, compatibility, ease of use, 
trialability, observability, trust, and privacy and had been promoted to the core category. This is, as known in 
grounded theory methodology because it linked up all other categories.  

Another important category is the category of contributory factors which include availability, awareness, 
legislation, economical aspects, as well as social and cultural aspects. From that data analysis, we found that both 
acceptance factors and contributory factors are involved in promoting the successful implementation of biometric 
authentication in m-government security. 

Furthermore, the initial findings shows that organisational factors including organisation’s strategies, services, 
needs, and perceptions influenced by users’ factors which consist of users’ needs, concerns, and perceptions. At 
the same time, both organisational and users factors influence acceptance factors in different manners. For 
instance, applying biometric authentication along with public key infrastructure (PKI) in m-government services 
is an important need of service providers due to the security relative advantage of this combination between 
biometrics and PKI. This application will also meet the users’ need of protection their personal and sensitive 
information through the use of m-government services. This, consequently, will positively influence the 
acceptance of biometrics in m-government security among both users and service providers. Similarly, system 
factors including system requirements and other related system issues such as the authentication responsibility 
and the registration at the website influence the acceptance factors and at the same time influenced by users and 
organisational factors. This is because the majority of the system requirements, for example, have basically 
emerged due to organisations’ and users’ needs and perceptions.  

We also found that several challenges influence the successful implementation of biometric authentication in m-
government security. These challenges include technical, financial, and other related challenges such as the 
registration and enrolment process and the lack of researches about the security and m-government in the 
Kingdom of Saudi Arabia. These challenges which directly influence the acceptance factors need to be 
considered before starting the implementation in order to enhance the acceptance factors and gain a successful 
implementation.  

CONCLUSION 

This paper presented the process of using grounded theory methodology for the purpose of developing a 
substantive theory for the factors influencing the implementation of biometric authentication in m-government 
security. It justified the use of grounded theory and outlined its application for this study. The process of coding 
has been illustrated as well as the practice of identifying the core category with the relationships as part of 
developing the theoretical framework for the implementation of biometrics in m-government. 

This paper highlighted that acceptance factors including relative advantages, compatibility, ease of use, 
trialability, observability, trust, and privacy, is the core category. The identification of the core category as well 
as other categories with their relationships brought to light the factors influencing the successful implementation 
of biometric authentication in m-government security. These findings will help us for next phase of this study 
which involves the theory development as well as comparing the findings with the related literature and theories. 

Upon the completion of this study, we expect to derive a theoretical framework for the successful the 
implementation of biometric authentication in m-government security in the Kingdom of Saudi Arabia along with 
guidelines and practical information on how biometric authentication can be applied to enhance the security of 
m-government applications. 
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