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ABSTRACT

Mobile Government (m-Government) is an implementation strategy involving
all types of mobile technology services and applications to enhance the benefits of
citizens, businesses and all government units. Due to the escalating number of m-
Government services developed annually, citizens face difficulties finding the
appropriate government services according to their needs which indirectly lead to
information overload. There is a gap in the existing m-Government personalisation
framework which is deficient in personalisation efficiency and intelligence and is weak
at data management. The current m-Government services are limited to simple online
presentations, and intelligent services are highly desirable. The aim of this study was
to propose a Personalisation Framework for Malaysian m-Government services (Pe-
mGov) to better understand the needs of citizens toward the m-Government services.
Three research objectives guided this study; firstly, to identify and categorise the m-
Government services for the Malaysian citizens; secondly, to design a personalisation
framework for Malaysian m-Government services (Pe-mGov); and thirdly, to evaluate
the applicability of personalisation framework through the development of predictive
model. A Design Science Research methodology was used to solve the problems to
ensure this framework would be rigour and relevance. In this study, five steps were
involved in developing the framework namely, firstly, categorisation of m-
Government services; secondly, data collection; thirdly, storage of data regarding
citizen profiles and feedback; fourthly, cluster analysis and predictive model; and
fifthly, model evaluation and validation. The demographic and services variables were
the dependent variables used for utilizing the two-step cluster technique. The
multinomial logistic regression was used to estimate the independent associations,
obtaining the odds ratios and 95% confidence intervals. Three clusters were generated,
namely, firstly, working people; secondly, non-working people and thirdly, students.
The findings showed that the accuracy of the predictive model was 92.0% and the
model is an excellent fit to recommend the m-Government service. Besides, this
proposed framework can be used as a guide to assist government agencies in
promoting m-Government services among citizens.
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ABSTRAK

Perkhidmatan Mudah Alih Kerajaan (m-Kerajaan) adalah strategi pelaksanaan
yang melibatkan semua jenis perkhidmatan dan aplikasi teknologi mudah alih untuk
meningkatkan manfaat kepada rakyat, perniagaan dan semua unit dalam kerajaan.
Disebabkan oleh peningkatan jumlah perkhidmatan m-kerajaan yang dibangunkan
setiap tahun, rakyat menghadapi kesukaran untuk mendapatkan perkhidmatan kerajaan
yang sesuai mengikut keperluan mereka yang secara tidak langsung membawa kepada
maklumat yang berlebihan. Terdapat jurang dalam kerangka pemperibadian m-
Kerajaan sedia ada di mana terdapat kekurangan kecekapan dan kecerdasan
pemperibadian serta lemah dalam pengurusan data. Perkhidmatan m-kerajaan semasa
adalah terhad kepada persembahan dalam talian yang mudah dan perkhidmatan pintar
sangat diinginkan. Matlamat penyelidikan ini adalah untuk mencadangkan Kerangka
Pemperibadian untuk perkhidmatan m-Kerajaan Malaysia (Pe-mGov) untuk lebih
memahami keperluan rakyat terhadap perkhidmatan m-Kerajaan. Tiga objektif kajian
menjurus ke arah kajian ini, pertama, untuk mengenal pasti dan mengkategorikan
perkhidmatan m-Kerajaan untuk warganegara Malaysia; kedua, untuk mereka bentuk
kerangka keperibadian untuk perkhidmatan m-Kerajaan Malaysia (Pe-mGov); dan
ketiga, untuk menilai kebolehgunaan kerangka personalisasi melalui pembangunan
model ramalan. Metodologi Penyelidikan Sains Reka Bentuk telah digunakan untuk
menyelesaikan masalah bagi memastikan kerangka ini adalah tegar dan sesuai. Dalam
kajian ini, lima langkah terlibat dalam membangunkan rangka kerja iaitu, pertama,
pengkategorian perkhidmatan m-Kerajaan; kedua, pengumpulan data; ketiga,
penyimpanan data mengenai profil rakyat dan maklum balas; keempat, analisis
kelompok dan model ramalan; dan kelima, penilaian dan pengesahan model.
Pembolehubah demografi dan perkhidmatan adalah pembolehubah bersandar yang
digunakan untuk menggunakan teknik kelompok dua langkah. Regresi logistik
multinomial digunakan untuk menganggar pembolehubah tidak bersandar,
mendapatkan nisbah kemungkinan dan selang keyakinan 95%. Tiga kelompok telah
dijana iaitu, pertama, orang bekerja; kedua, orang tidak bekerja; dan ketiga, pelajar.
Dapatan kajian menunjukkan ketepatan model ramalan ialah 92.0% dan model
tersebut sangat sesuai untuk mengesyorkan perkhidmatan m-Kerajaan. Selain itu,
kerangka kerja yang dicadangkan ini boleh digunakan sebagai panduan untuk
membantu agensi kerajaan dalam mempromosikan perkhidmatan m-Kerajaan di
kalangan rakyat.
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CHAPTER 1

INTRODUCTION

1.1 Overview

Modern technological advancements have transformed government services to
benefit citizens, firms and public agencies via mobile government (m-Government)
initiatives. m-Government is defined by Kushchu and Kuscu (2003) as "strategy and
implementation involving all types of mobile technology services and application to
enhance the benefits of citizens, businesses and all government units”. The
introduction of m-government is seen to complement existing forms of services
provided by the government. The aim is to help residents use these services without
difficulty. The Organisation for Economic Co-operation and Development (OECD)
states that m-Government initiatives are extensions of electronic government (e-
Government) programmes. Business transactions, services and information
dissemination are accomplished in an online environment where mobile devices
deliver public services (OECD/ITU, 2011).

Mobile applications enable the dissemination of all information in real-time,
positively impacting the service sector (Muller et al., 2014). Government agencies are
developing mobile technologies that better facilitate user interactions while improving
service quality (Abdelghaffar and Magdy, 2012). In 2020, there was 6.1 billion
smartphone users globally, and this number surpasses the number of active fixed-line
subscriptions worldwide (Rana et al., 2019). Boundless possibilities await services that
can be communicated and delivered through smartphones, including programmes for
employment, healthcare, education, taxes, transportation, agriculture, law
enforcement, and judicial/legal systems (Mengistu et al., 2009). Smartphones are
essential personal instruments for managing everyday activities, with vast numbers of
active mobile subscribers in both the developing and developed world (Hussain and
Imran, 2014). The dominance of the smartphone paradigm throughout the world



provides communication channels in an interactive and timely manner that
tremendously ease the ways in which citizens access public services. The platforms
provide convenient, real-time access to helpful information. The personalisation of
information assures that the benefits of using such information are maximised
(Mengistu et al., 2009).

By empowering all citizens, m-Government initiatives improve the quality of
life for the majority who were digitally excluded before. According to Su and Jing
(2010), it was noted that the mobile devices of today are essential in most people's
lives. This has been confirmed by Onashoga et al. (2016) who mentioned that mobile
devices have become an important tool. Governments have come to realize this since
they have opted to begin using mobile devices to provide their services to citizens (El-
Kassas et al., 2017). The prevalence of mobile devices has enabled service outreach,
providing better access to groups that are often hard to reach such as senior citizens,
those with disabilities or those who live in rural areas (OECD/ITU, 2011; Isagah and
Wimmer, 2017). Mobile devices specifically facilitate easier access to public services

and information.

Such technological advancements offer public institutions an opportunity to
involve users in their course of service. Technology can further enhance the
government's performance and cooperation among government agencies. Government
agencies can gain advantages from using mobile and wireless technologies as delivery
channels since they possess the following features: continuous availability, location-
centric, convenience, customisation and identifiability (Zamzami and Mahmud, 2012).
The combination of new technology of m-Government with existing services can
transform the nature of government services, and citizens will feel closer and more
inclined to participate in these operations (OECD/ITU, 2011).

1.2 Problem Background

Currently, the m-Government programme is implemented in mobile networks
and is rapidly expanding by extending its reach to delivering public services. Strategies
and implementation phases for all types of digital services and applications now



provide public programmes and information to citizens, firms and government
agencies (Hussain and Imran, 2014). The government has applied the innovation
system, information and communication technologies to provide advanced and
efficient services, interact with citizens more effectively, provide more convenient and

timely transaction services and increase citizen participation (Ayachi et al., 2016).

Although the benefits of these programmes are numerous in delivering
enhanced services, implementation for most m-Government programmes are still in
their early stage (Muller et al., 2014). Despite the tremendous efforts made by
governments in developing countries to expand their mobile networks, such services
are still largely unexploited and unnoticed by citizens (Mengistu et al., 2009;
Alshammari et al., 2018). Mobile devices that serve as channels for accessing
government services have been a critical concern for several government agencies,
particularly when citizens have access to public services from multiple government
agencies via the internet through their mobile devices. The quality of information
provided through m-Government mobile technology is seen as one of the most critical
dimensions towards organisational achievement and success (Zamzami and Mahmud,
2012).

According to the World Bank (2012), over half of the world population
regularly uses the internet, but most do not use m-Government services due to
ignorance regarding the usage potential of these services (Alssbaiheen and Love,
2015). The government service mainly sends information through SMS or makes it
available on the Web. Much of the information is static with little interaction from
citizens (OECD/ITU, 2011). Citizens in many countries still prefer the traditional
channels for communicating and interacting with government departments, and this

fact is reflected in the low adoption rate of electronic services (Almuragab, 2016).

In Malaysia, the great market penetration of smart mobile phones has
compelled agencies to provide high-quality services via m-Government programmes.
However, the statistics reveal that there is still a low usage rate of citizens using m-
Government services (Ishak and Muhammad Arif, 2019). According to Al-Thunibat

et al. (2010), Malaysian m-Government services are plagued with problems such as



lack of personalised features, difficulty to find relevant services, lack of security and
privacy as well as poor quality of service. The government's digitalisation plan aims
to enhance citizen service delivery by focusing on the delivery process to improve

responsiveness and expand service outreach (MAMPU, 2018).

Governments are currently offering a variety of m-Government services and
applications. m-Government is categorised into several groups based on the task and
technology used. The purpose of categorisation services is to provide a variety of m-
Government services and to gain further insight regarding services offered in both
developed and developing countries. m-Government mostly offers informational and
operational services rather than transactional services (Sheng and Trimi, 2008).
According to Hussain and Imran (2016), most applications are documented in the
literature but far less have been actually developed. Wide-ranging innovative
approaches and applications have not been examined or implemented for further
knowledge building and sharing (Hussain and Imran, 2016). Therefore, categorising
services will aid government agencies in providing different services, making it easier

for citizens to identify services that meet their needs.

For m-Government services to be successful, implementation should be
tailored to the needs of individual users to provide them with personalised information
based on their perceptions, reactions and demands (Germanakos et al., 2014).
Personalisation services are an additional strategy that can enhance benefits by
increasing citizen engagement and satisfaction (OECD/ITU, 2011). Personalisation is
defined as the ability to provide services and content that have been tailored to
individuals based on their behaviour information and preferences (Adomavicius et al.,
2008). The main aim of personalising m-Government services is to deliver relevant
services to citizens. This will ensure that the needs and preferences of its target users

are understood (Alssbaiheen and Love, 2015).

Several countries have succeeded in increasing citizen awareness and the use
of their services through m-Government portals by focusing on personalisation, such
as Canada, Denmark, Hungary, Mexico and others (OECD, 2009). Based on previous

research on personalisation framework development, Singapore and Canada have



offered their citizens simple personalisation services through their official website
portals. However, this personalisation remains static and cannot offer a meaningful
interaction (Abdellatif et al., 2013). Another framework proposed by Mahmood and
Abdul Salam (2013) highlights the technologies and techniques that can be considered
in developing personalised services using mobile location-based and semantic web
technology. The framework has delivered relevant user information in terms of
preferences, but the contextual conditions seem to be lacking in most applications.
According to Al-Hassan et al. (2011), m-Government services mainly focus on
presenting information online and not actually providing personalised services. Every
user who accesses the system will be presented with the same set of information. The

user must determine which attractions and activities are interesting and suitable.

The Gallery of Malaysian Government Mobile Application (GAMMA) is a
single digital platform that provides the public with the opportunity to view and
download government applications directly via mobile devices. However, most
services offered by the government still do not provide personalised services. Citizens
require personalised services that are tailored to their needs and preferences (Al-
Thunibat et al., 2011). Existing personalisation frameworks may not be applicable for
other countries, such as Malaysia, due to the difference in implementation
requirements and m-Government context. Therefore, the new conceptual framework
of personalised m-Government services from the aspect of citizens is proposed to be
appropriate since it is in accordance with user preferences and personal needs,
requiring the least input from users. The potential needs of citizens must be identified
by examining the requirements of diverse groups of citizens and creating a successful

service that integrates quality features that cater to everyday practical needs.

1.3 Problem Statement

Nowadays, mobile communication and wireless technology have a pivotal role
in the lives of the citizen in Malaysia. The government of Malaysia has steadily
increased the government services being offered on mobile platforms, thereby

pressurising the market concerning the implementation of m-Government services and



mobile device penetration. Furthermore, the usage of such services by the citizens is
not inspiring because the individuals face challenges in selecting the appropriate
services amidst the ecosystem being overloaded with information (Al-Thunibat et al.,
2010; Shambour et al., 2016).

The citizens desire to have services compatible with the present ecosystem with
favourable characteristics like accessibility and uninterrupted availability (Al-
Thunibat et al., 2010; Cheng San et al., 2017). Such moves will effectively increase
the base for m-Government services. A personalisation framework was also developed
to provide citizens with personalised m-Government services. However, the current
personalisation frameworks are limited to simple online presentation, not providing
personalised services and intelligent m-Government services are highly desirable (Al-
Hassan et al., 2011).

The challenges specified above may be addressed by bringing in
personalisation framework that can effectively meet the needs of the citizens, be
offered the way the individuals want, and also aid in increasing their use (Abdellatif et
al., 2013). Using the abovementioned points, the problem statement concerning this

study is specified below:

There is a need to establish a personalisation framework for m-Government
services to better understand the needs of users while assisting government agencies

in the promotion of m-Government services among citizens.

14 Research Questions

The main research question of this study is “How personalisation can be

applied to promote the m-Government services?”

This question can be divided into three sub-research questions:

1. What is the categorisation for the Malaysian m-Government services?



1.5

. What is the appropriate personalisation framework for the Malaysian m-

Government services?

How can the applicability of the personalisation framework be evaluated?

Research Objectives

There are three intended outcomes for this study based on the following

research objectives:

1.6

. To identify and categorise the m-Government services for the Malaysian

citizens.

. To design a personalisation framework for Malaysian m-Government services

(Pe-mGov).

. To evaluate the applicability of personalisation framework through the

development of predictive model.

Scope of the Research

The scope of the research comprises four aspects:

The study focuses on m-Government Mobile Applications in Malaysia
(GAMMA), in order to acquire the list of public services made available to

citizens.

The target respondents included various levels of citizens: government staff,
private staff, students, entrepreneurs, housewives, unemployed persons, and

pensioners where they represent the categories of citizens in the population.

The study focuses on citizen who used or expressed interest to use the m-

Government services.



4. The study focused on a mobile application since the government have shifted
towards providing the convenient services to the citizens that can be accessed

from anywhere and at any time by using a mobile device.

1.7  Significance of the Research

This study contributes to the novelty of the development of a personalisation
framework for Malaysian m-Government services by focusing on the needs of the
citizens and then recommending the appropriate services according to their profiles.
The personalisation is embedded in the m-Government services because it can provide
relevant information to the citizens; improve the reliability of the information, and save
time and cost. Under the 12th Malaysian Plan, personalisation strategies can serve as

a platform for improving digital communication (MAMPU, 2021).

In general, two groups of users will benefit from this study: the government
agencies and the citizens who use the m-Government services. As for the government
agencies, they can improve the quality of the services rendered by implementing a
personalisation strategy in accordance with the public sector digitisation strategic plan
(MAMPU, 2021). As a result, government agencies can increase the quality of the
services delivered and offer the exact services that meet the citizens’ needs. Securing
information on citizens’ background can be a huge stepping-stone to attract the target
citizens to use the service. The initiative involves the categorisation of m-Government
services, which would be useful for developing categorisation templates that help
citizen identify categories of service offerings from government agencies. The data
can be used to guide public agencies in the delivery of services that best meet the needs

of citizens.

On the citizens’ side, they can use the m-Government services quickly and
easily. The overload navigation will not disturb their processes anymore. The
personalisation strategy provided by the government can save the citizens’ time and
money because citizens will not need to queue up at the agency counters, and

information is readily accessible anywhere and anytime. In addition, the suggested



user-profiling feature will help citizens by recommending the services that are
appropriate to them based on the user profile. This research aims to provide insights
and assist the government agencies to understand the citizens’ needs for promoting the

m-Government services amongst the citizens.

1.8  Disposition of the Thesis

This thesis comprises six chapters. Chapter 1 introduces the research topic and
discusses the research background concerning m-Government personalisation
programmes, as well as the establishment of a recommendation scheme. Statements of
the research problem, questions, and study objectives are emphasised. The scope and
significance of this research are also outlined in accordance with its contributions in

the field. The chapter outline is explained as follows.

Chapter 2 contains the literature on the m-Government and a discussion on the
m-Government services in Malaysia. The personalisation concept and clustering
technique from previous studies were reviewed and analysed. Thus, the chapter sheds
light on the theoretical framework.

Chapter 3 demonstrates the research design and methodology. The design
science research (DSR) methodology was adopted for designing and developing the
artefact in five steps: 1) Awareness of problem, 2) Suggestion to the problem, 3)
Framework and model development, 4) Model evaluation and validation, and 5)
Conclusion. The chapter concludes with a detailed description of the operational

framework and the activities undertaken in this study.

Chapter 4 presents the design and development of the personalised framework
for Pe-mGov. Importantly, it elaborates the process of designing and developing the
artefact. The proposed Pe-mGov framework is described in detail in the chapter. There
are five components of the framework: (1) Data collection; (2) Categorisation of m-
Government services; (3) Storage of data regarding citizen profiles and citizen
feedback; (4) Cluster analysis and predictive model; and (5) Model evaluation and

validation.



Chapter 5 presents the evaluation and discussion. The chapter evaluates the
applicability of the framework through the development of a predictive model. The
user survey was then conducted among citizens through a predictive model to evaluate
the effectiveness of the framework. The evaluation metrics including accuracy metric
(precision and recall), coverage, diversity, novelty and serendipity that have been
identified in the literature were used to evaluate the model. The chapter also presents

the feedback for the improvement of the framework.
Finally, Chapter 6 concludes and presents the main contributions and research

achievements of the study. The research limitations and future works are also

discussed in this chapter.

10
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