_ deolall
LR B N ||

The .
l British University
in Dubai

Smart Safe Cities Technology Architecture to Assure
Citizens’ Happiness and Future Foresight to Achieve United
Arab Emirates 100 Year Vision: Response Readiness,
National Resilience and Future Accelerations

Bl (jlaa Jal e da DU A a4y g Al A LaY) A LAl
A gl Ay g gall Ay ) (Fmiiadl g Jliiassall i) piiias (ymiiba) gl
Sl al g cla ¥ g &) oSl A satal) saatall Ay al) il LaY)
J—tial) Clo psa ¢ g sl

by
MOHAMMAD KHALED AL HASSAN

A thesis submitted in fulfilment
of the requirements for the degree of
DOCTOR OF PHILOSOPHY in COMPUTER SCIENCE
at
The British University in Dubai

Thesis Supervisor
Professor Khaled Shaalan

July 2017



Lal] The

. deo
B d_g iUyl British Universi
. 55 W \ in Dubai R

Smart Safe Cities Technology Architecture to Assure
Citizens’ Happiness and Future Foresight to Achieve United
Arab Emirates 100 Year Vision: Response Readiness,
National Resilience and Future Accelerations

Bolsn (i Joanl (e A D) AR Ayl p ApS A AV Ayaal)
A gl Ay ggall Ay g ) (Bmiiall g Jomiiusal) ) s (il gall
Eaalyl g ciloa V1 Gl 3-8 Ay jalad) shaadall Ay all & )
Jeiliaall Sls pasia ¢ (g sl

By

Mohammad Khaled Al Hassan

A thesis submitted to the Faculty of Engineering and IT
in fulfilment of the requirements for the degree of
DOCTOR OF PHILOSOPHY in COMPUTER SCIENCE
at
The British University in Dubai

July 2017
Thesis Supervisor
Professor Khaled Shaalan
Approved foraward:
Professor Eerg_iuiTum] Marin Dr. Cornelius NCube
External Examiner Internal Examiner
Dr. Stephen Wilkins Professor Abdullah Alshamsi
Chair of Examiners Chair of Research Degree Committee

Date: 4 Ociober 2017



DECLARATION

| warrant that the content of this research is the direct result of my own work and that any use made
in it of published or unpublished copyright material falls within the limits permitted by
international copyright conventions.

| understand that a copy of my research will be deposited in the University Library for permanent
retention.

| hereby agree that the material mentioned above for which | am author and copyright holder may
be copied and distributed by The British University in Dubai for the purposes of research, private
study or education and that The British University in Dubai may recover from purchasers the costs
incurred in such copying and distribution, where appropriate.

| understand that The British University in Dubai may make a digital copy available in the
institutional repository.

| understand that | may apply to the University to retain the right to withhold or to restrict access
to my thesis for a period which shall not normally exceed four calendar years from the
congregation at which the degree is conferred, the length of the period to be specified in the

application, together with the precise reasons for making that application.

Signature of the student



COPYRIGHT AND INFORMATION TO USERS

The author whose copyright is declared on the title page of the work has granted to the British
University in Dubai the right to lend his/her research work to users of its library and to make partial
or single copies for educational and research use.

The author has also granted permission to the University to keep or make a digital copy for similar
use and for the purpose of preservation of the work digitally.

Multiple copying of this work for scholarly purposes may be granted by either the author, the
Registrar or the Dean of Education only.

Copying for financial gain shall only be allowed with the author’s express permission.

Any use of this work in whole or in part shall respect the moral rights of the author to be
acknowledged and to reflect in good faith and without detriment the meaning of the content, and

the original authorship.



Abstract

Smart cities have emerged quite rapidly across the globe, be it the Masdar City in partuclar Abu
Dhabi the capital of UAE, or in London, or Washington irrespective of the economy being
developed, developing or emerging. This is primarily given the usefulness of such cities to enable
transparency and efficiency within the city functions. In this research, the focus on the ‘safety’
aspect within smart cities, bringing forth the implementations requirement to transform a smart
city into safety city for UAE. The aim of this research is to build a conceptual framework to enable
the transformation of smart city into SSC, supporting citizen happiness, future accelerations and
sharing future governments. Over the years, various models and theories were proposed to enable
organizations into smart organizations, with one such being the institutional theory. The theory
has been utilized extensively, in collaboration with other theories such as the Lewin’s model of 3-
stage or the barrier-driver model developed for e-governments. The case considered for this
research was Abu Dhabi Government in UAE, with the research questions and objectives set out
and achieved through the aid of a quantitative survey questionnaire. The sample selected for the
research was public sector of Abu Dhabi. With a detailed review of the factors (internal and
external) of smart cities and e-government (as the base), the study reviewed the benefits, barriers
as well as risks that entail the transformation of smart cities to SSC within the context of UAE.
Based on the findings of the data analysis, the conceptual framework developed was validated
followed by a re-conceptualization to suit the Abu Dhabi Government. Recommendations were
built to support the extension of the framework to smart city models in other countries to focus

and build on the safety aspect, thus achieving citizen happiness and boost future development.

Keywords: Smart City, Smart Safe City, Smart City Technology Adoption, Citizen Happiness,

Smart Government
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1 INTRODUCTION

1.1 Research Background

In the 215 Century more and more people across the globe are living in urban centres than at any
time in history. This extensive and universal urbanisation is also accelerating and it is estimated
that by 2050 the vast majority of the world’s population will live in urban environments (KPMG
2016). The United Arab Emirates (UAE) is no exception to this trend and the rate of urbanisation
across the Emirates has been incredibly transformative in the last few decades. Indeed, the UAE
is one of the most urbanised nations on earth with almost all of its citizens and expatriate residents
residing in urban areas.

In order to address the challenges of such rapid and extreme urbanisation, as well as to capitalise
on its benefits, the UAE government has targeted a number of strategic approaches. In February
2016, the Ministry of Cabinet Affairs changed its name to the Ministry of Cabinet Affairs and
Future, in a formalisation of this forward vision of shaping future government (UAE Cabinet
2016). One of the central pillars to this new strategic direction of managing urbanisation in the
UAE is that of establishing a truly smart and safe urban environment across the country.

As part of this national agenda, the government issued a manifesto designed to pursue a “Safe
Public and Fair Judiciary” (UAE Cabinet 2016), which is intended to regulate and support the
establishment and governance of truly safe and smart cities across the UAE.

In addition, the individual emirates also have their own specific economic and development
agendas, which are typically formulated within the context of formal published plans. In Abu
Dhabi, the capital of the UAE, the government has adopted the Abu Dhabi Economic Vision 2030,
which defines the key economic and development milestones the government wishes to achieve
by 2030. This vision is based on diversifying the economy away from reliance on oil and gas,
establishing an efficient and modern urban landscape and reinforcing effective government.

In order to achieve the Economic Vision 2030, the Abu Dhabi government has adopted a current
5-year plan that was designed using the input of 65 government entities in the emirate through
extensive workshops. The plan identifies 25 goals distributed across five strategically important
sectors, which will ensure Abu Dhabi’s continued growth and success. One of these sectors is
defined as “Security, Justice and Safety” (Abu Dhabi Government 2016). All of the remaining 24

sectors and 83 associated programmes intersect with the Security, Justice and Safety sector, which



can be described as acting as a horizontal lane through the other 24 vertical agendas, providing
regulatory guidance on how these other sectors are defined and operate (Abu Dhabi Government
2016). A series of Key Performance Indicators (KPIs) monitor progress across the schemes and
are used to redirect tactics to achieve the overall programme objectives (Abu Dhabi Government
2016).

In 2016, the UAE cabinet stressed the importance of ensuring a happy community throughout the
country, which it published in a positivity charter, that created a CEO and Council for Happiness
in all Federal Government Entities (UAE Cabinet 2016). This initiative included officially setting
up CEO’s for Happiness in all UAE government entities in order to entrench the notion and
tangible approach to achieving a positive environment for all employees across the federal
employment sector.

Directed by the Positivity Charter, the Economic Vision 2030 and the Safe Public and Fair
Judiciary-linked Security, Justice and Safety directive, the current Abu Dhabi 5-year Plan seeks to
advance the safe city concept. In 1970, Sheikh Khalifa bin Zayed Al Nahyan, ruler of Abu Dhabi
and President of the UAE, said “My country will become one of the most prestigious countries
in culture and prosperity” (Our Abu Dhabi 2015), and the current set of initiatives to establish
safe and smart urban landscapes across the UAE aspire to further this vision.

This research examines the strategy and tactics used to support this national vision of achieving
truly smart and safe cities across the UAE. The government and private-sector stakeholders have
been working closely for some time now towards achieving this vision. Likewise, the government
and police force in Dubai has also been pursuing a very similar set of programmes aimed at
supporting the achievement of the national vision for future urbanisation. By exploring the
associated body of literature, drawing upon a comparative analysis between smart and safe city
initiatives in Abu Dhabi and Dubai.

The purpose of this research is to show how technology is a vital component in any initiative to
establish a smart and safe city. This research will also explore how factors of public safety are
absolutely central to the fulfilment of any smart city, wherein the two concepts of being smart and
safe are inseparable. In order to achieve the safety and intelligence factors required for a successful
smart city, the right mix of technologies is essential for the proper set up and establishment of a
smart and safe city. As noted above, the UAE, at the federal government level, has adopted a

national agenda that includes the “Safe Public and Fair Judiciary” concept. Furthermore, the



government has also defined the concepts of future government and future accelerations as central
elements of this national agenda, and both are based on technology.

In addition, the government also defined its happiness strategy, which this study explores to
propose a conceptual framework to assess governmental entities participating in smart city and
safe city initiatives from the perspective of technology adoptions, how will these achieve happiness
for citizens, and how a smart and safe city will help to shape future governments and future
accelerations.

Initiatives for the smart city have been explored in many research studies. Scholars have
investigated how best to provision for an insight about how a smart and safe city framework can
be implemented, in order to impact future acceleration, as well as for reshaping the government
structural hierarchy and influencing citizens’ happiness. However, these studies have failed to
establish a consensus on this topic.

This study is conducted to examine the role of technology adoption required for the endorsement
of a safe and smart city framework, scrutinising the significance of the technological adoptions in
the smart and safe city framework, and for enacting rational standpoints about the most effective
strategies which can incorporate the framework in the real-world context.

Respective academic papers have indicated the substantiality of citizen happiness on the specifics
of technological adoptions. The smart and safe city framework is the optimal solution for managing
people’s happiness and upgrading the benchmark of the state (Ranjit Rajan 2016). With such new
adoptions, the citizens are able to access numerous advantages, such as efficiency and productivity
improvements, which are an integral part of success. The smart and safe city framework is
equipped with the technological alterations which can boost the competency of the work and can
secure the success of citizens in managing their work proficiently (S. 2012).

The collateral advantage of implementing the smart and safe city framework is found in amplifying
the notion of transparent communication with the citizen, which can assist in developing
democracy and building a strong relationship between the government and citizens (Silcock 2000).
The concepts of happiness and future government are not studied in the body of literature because
of the abstract and anticipated concepts, which this study addresses.

The study will also incorporate the point that the UAE is one of the few states that has opted for a
technical approach to establishing safe and smart cities by establishing this objective in a national

agenda (Cocchia 2014). The smartness of cities is inter-dependent with the technological



advancements that are happening within and outside of the city; therefore, the role of government
in terms of technology based future accelerations will be critically analysed in this research (Hall
2014).

By adopting the implementation of the smart and safe city framework, future government is
expected to be transparent and democratic (Cocchia 2014). This research will also canvass how
people’s happiness and reconstruction of a future government can be achieved by creating a
platform for the citizens to enjoy better delivery of government services. With time, the developed
and developing cities/countries globally are struggling to transform themselves into future cities
or smart cities. With the plans to rapidly transform into smart cities, Eastern Europe, the Middle
East, Africa, Asia and particularly the Gulf states are functioning to accomplish the
implementation of the smart and safe city framework, though each case offers a unique approach
(Sutton 2016).

The government must investigate the issues that might emerge in the near future and also the
anticipations of the esteemed citizens of the city. The imagined city can only be developed with
the aid of optimum leadership, commitment to the vision of the smart and safe city framework and
the assistance of citizens through immense support (Kokkala & Airaksinen 2015). For the
establishment of more imperative occupant affiliation, the government should inform the citizens

about the future city’s goals and changes (Komninos 2009).

1.2 Defining a smart and safe city

Globally, urbanisation is taking place at a very rapid pace. According to PWC, 40% of the world’s
population will reside in urban environments by 2030, up from 31% in 2015 (PWC, 2015). Cities
are also seen as drivers of economic growth, with over 60% of global Gross Domestic Product
(GDP) currently generated from urban centres, which is forecast to grow to around 75% by 2030.
This higher rate of productivity as opposed to the rural environment is of particular relevance to
emerging economies that are also home to larger rural population rates than more mature
economies. In contrast to this presumed prosperity, however, urban centres are actually heavily
saturated and in many cases drivers of low quality of life as a result of inadequate infrastructure,
governance and systems. Hence, in the face of growing urbanisation and with the aspiration for
bettering the living standards of an ever-increasing mass of people, the concept of smart cities is

perceived as the solution.



A smart city is an urban space designed and modified to a network of Information Communication
and Technology (ICT) systems to govern the cityscape and achieve effective public safety as well
as prosperity (Musa, 2015). The departments and systems typically included in the smart city
framework can include local government agencies, schools, transportation, power plants, water
supply networks, hospitals, law enforcement and councils. Within a smart city, the ICT
architecture allows governments and citizens to communicate directly and in real time, as well as
allowing governments and in some cases citizens and other agents, to interact seamlessly with the
city’s infrastructure. The ability to effectively use information to address inefficiencies and to
ensure the smooth operation of the city’s infrastructure through the use of data acquisition and
management is a critical factor in defining a smart city (Nicos, 2013).

By achieving this flow of information and leveraging it to reduce inefficiencies in the cityscape, it
can be argued that the smart city is therefore better prepared to manage the challenges of
urbanisation than a ‘transaction city’, which lacks the technology infrastructure to acquire and
process data on the same scale. Leading examples of smart cities include Milton Keynes (UK),
Amsterdam (Netherlands), Barcelona (Spain), Madrid (Spain), Stockholm (Sweden), and
Southampton (UK), though this is not an exhaustive list (Paskaleva, 2009).

Smart cities need to be conceived, designed and implemented using very detailed and rigorous
processes. The robustness of these projects in dealing with the constantly changing urban
landscape, as well as the exponential growth in resource demands, is paramount and particularly
relevant in the conceptual phase. The sustainability of such smart cities is also crucial to their
success, as once a city is modified into the smart landscape or built from scratch as a smart city,
changing its infrastructure and dynamics will be extremely costly and difficult (Deakin, 2013).
The characteristics of a smart city include themes that provide solutions to a range of urban
problems using IS / IT technologies that are connected in a framework of urban infrastructure. The
goal of such infrastructure is to revitalise existing urban structures, create a more sustainable and
enhanced urban landscape that improves qualify of life and provides greater and more sustainable
economic prospects. Some examples of this type of connected infrastructure, or technology
hardware, might include road traffic sensing and incident management systems, smart public
services (such as e-accessible municipal authorities), smart and intelligent lighting, smart public

parking systems and environment / infra-sensing systems, amongst others.



In order to deliver these smart systems, transforming a city requires an approach that adopts the
organic integration of IT, based on a clearly defined framework to implement a clear vision of
advanced urbanisation, which achieves social equitability and sustainable economic prosperity
(ASOCCHAM, 2016). Essentially, this process can arguably only be successful when the right
mix of technologies are leveraged for optimum resource consumption and maximised
improvements to the standard of living of the smart city’s residents.

There are a number of key principles in planning a smart city, which dictate that a truly smart city
must empower its residents to make informed decisions about their city by leveraging data,
resource planning and efficient processes. Smart cities should also offer world-class educational
and learning environments to foster skills and human resource talent. In addition, the smart city
should promote private sector investment and active partnerships between government (public
sector) entities and private enterprise. Smart cities also encourage the best use of physical space
and stimulate the evolution of architectural solutions to urban requirements in a way that is both
functional and aesthetic. Such cities, must also be inclusive of all residents, for instance, in terms
of disability access, tailoring facilities to the mix of uses for all demographic groups as well as
lifestyle choices. Finally, a truly smart city should offer extensive channels between residents and
authorities (Huawei, 2016).

Establishing the above in a coherent and effective framework requires a certain critical mass of
urban infrastructure, financing, operations and governance systems that can deliver the smart city
ecosystem. This ecosystem is comprised of a number of complex and interlinking components that
include economic character, utilities, transport system, residential features, safety systems,
gateways (e.g., airports, sea ports, rail and road links), ICT and local governance bodies.
Underpinning this are certain enablers that must be present and functional, which include audits,
taxation, regulations, analytics, municipal networks, integration platforms, cyber security, sensors

and hardware, utility tunnels, and utility control centres.

1.3 Statement of the Problem

Rapid urbanisation brings with it many economic, social and political benefits; however, it also
results in increasing pressures on infrastructure, governance and resources. These pressures result
in increased safety and security risks, including growth in crime rates, road accidents, terrorism,

extremism, public disorder, critical incidents, natural and artificial disasters, and cyber attacks,



amongst others. Governments need to invest now in public safety mechanisms to address these
risks if they are to establish smart and safe cities for future generations.

Establishing public safety in the smart and safe city context is about preventing, reducing and
solving crimes efficiently, as well as preventing the loss of life, property and citizen well-being.
Ultimately, it is about preventing the disruption to life, which requires proper implementation of
public safety initiatives combined with the technology architecture required to achieve such
objectives efficiently. This technology architecture should be capable of detecting, preventing,
responding to and recovering from the unique risks presented by rapid urbanisation.

Specifically, the unique technology challenges presented by rapid urbanisation include a lack of
onsite surveillance, slow emergency response and inefficient inter-department collaboration. In
addition, the existing technology and organisational structures in place amongst public safety
departments present their own challenges to achieving an efficient technology architecture across
the cityscape. For example, these internal challenges include multiple units or agencies, different
devices and networks across these agencies, a lack of awareness across departments of technology
requirements and solutions and finally public network outages. In addition, there a number of
external obstacles to achieving a smart and safe city, which include public abuse of technology-
based services, such as prank and repeat calls, social media that can often conflict with the official
governance architecture and complicate the flow of accurate information as well as government
responses and situation management. In addition, there is the external risk of one incident affecting
multiple scenes, which can be further complicated by congestion of physical infrastructure (roads,
buildings, utilities etc.) by the process of rapid urbanisation.

Although urbanisation is a well-understood phenomenon, defining the optimum technology
architecture to address the safety risks it presents is a very difficult task to complete. There is a
clear gap in the existing literature to guide governments and relevant stakeholders on how to

develop frameworks to employ in this process.
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1.4 Purpose of the study

The purpose of the study undertaken is to render a comprehensive view of the successful
endorsement of the SSC framework while being economically competitive for future accelerations,
compelling citizen happiness and reshaping government structure. The body of literature advocates
that the familiarity with these notions requires measuring the failure or success of such cities but
the literature only reflects on a single component of the research topic (Hajer 2014). The settings
required to accomplish these goals may require modifications with respect to the context of the
SSC framework. Accordingly, the initiatives required to attain such objectives need to be aligned
with the main drivers and facets of the SSC framework (Campbell 2009). To enrich the
proceedings of framing smart and safe city initiatives, citizen happiness, reshaping the structure of
government and the future accelerations, this study will help inform governments on how best to
establish the smart and safe city development framework. The concept of the smart and safe city
was developed after the establishment of the digital city in 1994 (Kogan 2014). The smart city is
equipped with communication networks and smartphones to make the city efficient and competent.
This study is conducted to scrutinise the concept and determinants of the smart and safe city.
However, the former research conducted to explore the concept of the smart and safe city have
only focused on the singular perspective of the research topic, which is either future accelerations
or e-government (Kumar 2014). Thus, it provides incomplete knowledge regarding citizen
happiness, the correlation among these determinants and the core research topic, which is the smart
and safe city framework. Citizen happiness and future accelerations are the productive
determinants and outcomes of endorsing the SSC (Borja 2007). The technological adoptions can
secure the reconstruction of the government mechanism to satisfy the aforementioned two
determinants and will also provide an intellectual underpinning to the study. This study provides
the foundation for academic practitioners, whereby the research analyses the determinants and its
consequences on the SSC framework, and bridges the literature gap about the interdependency of
public safety, future accelerations, technological adoptions and citizen happiness. The study will
also render information about the implications and recommendations for the SSC framework. The
models that expound the smart and safe city discipline of future government, citizen happiness,
and future accelerations remain under development. The objective of this study is to provide
recommendations for establishing the foundations on how the SSC framework can be integrated

with technology infrastructure in order to best secure future accelerations and citizen happiness.
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1.5 Significance of the Study

Furthermore, considering the technological revolution in the contemporary world, the Information
Technology (IT) demands are increasing globally. The smart and safe city faces technological
barriers during its implementation, but developments in technology can also provide solutions; for
instance, IT can help in boosting efficiency and productivity, this study is relevant because it
provides a conceptual framework for developing a smart and safe city and the influence of this
concept on the happiness of citizens, future accelerations and e-government (Cocchia 2014).

This research must be carried out to determine the most realistic and optimal framework and
requirements in the endorsement of the smart and safe city project. The objectives of the research
are designed to aid in the development of the rationale and providing an objective result. The UAE
is struggling to introduce and integrate IT solutions in local firms and in using it to raise their
economic status (Hall 2014). The research will analytically evaluate the framework of the IT
implementation of the project to develop a consensus and anticipate benefits which will help the
city in transforming the legislative bodies and introduce e-government. Introducing e-government
has many benefits, perhaps chief among them is the concept of transparent communication and
democracy (taking the citizen’s point of view into consideration) (Kogan 2014).

The study will scrutinise the influences and benefactors of implementing the smart and safe city
project in the UAE and how best to launch it. It will also critically analyse the financial resources
and other IT requirements for the proper execution of this project. Additionally, during the
implementation there will be an enormous amount of advantages to the government, and it will
also elaborate the role of government before, throughout and after the process. The study focuses
on three notions, which are how this IT revolution is going to help and transform the government
structure, future accelerations and influence people’s happiness. Thus, the study will create new
knowledge and address the literature gap, with original and unique research that has not been
conducted to date and which has significant practical, as well as theoretical, application. The main
significant of this study is:

(C

their current implementations of the public safety. The lack of attempted studies for establishing

~

ities around the world are thinking extensively either to establish Smart Safe City or enhance

Smart Safe City and enhancing the public safety for readiness on any national resilience to assure

\citizens happiness, future accelerations and shaping future is the study significance. )
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This is an indicator to outspread the exploration and the investigations on the domain of smart

cities on specific smart safe cities to support the public safety. So the research is motivating due

to the uniqueness and this uniqueness comes from the (twelve points) summarised as the following:

1.
2.
3.

10.

11.

12.

The Safe City concept has not investigated with specific respect to Smart City.

The technology architecture of SSC has not examined on previous researches.

The role of SSC in response to national resilience, citizen happiness, future accelerations and
shaping future has not studded yet.

Safe Cities and Smart Cities were not important and much adoptions by many governments around
the world as today.

On previous researches; SSC were not examined along with the technology architecture.

The adoptions and implementations stage of SSC along with technology architecture has not
examined as case studies from government pioneers on smart city, safe city and technology
adoptions and confirmed by expert views to see how SSC will enhance the level of the public safety,
response to national resilience, citizen happiness, future accelerations and shaping future.
Benefits, barriers and risk of founding SSC with the architected technology to support public safety
has not tested yet.

Supporting public safety, citizen happiness, future accelerations and shaping future are achieved
from SSC which has not considered as research.

All the researches related to Smart City or Safe City are theoretical and based on the scholars view
were they not examined as case study to see the best practices of executions.

Technology is the backbone for any successful SSC implementation which require closer look by
research.

Capitalizing the public safety, readiness for any national resilience, citizen happiness, future
accelerations and shaping future government are the contributions of this research.

The modern cities around the world are increasing collectively, where the framework for Smart and
Safe City adoption, implementation and technology architecture is required to minimize the failure

rate by getting the best practices from mature and pioneer country such as UAE.
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1.6 Research gaps

Rapid urbanisation and growth of the population have posed threats and problems to the areas that
offer opportunities and transforming a city into a smart and safe city is a comprehensive response
to such challenges (Komninos 2013). However, this has been considered in very few academic
studies. The gap has been increasing and this research attempts to bridge this gap related to smart
and safe cities and their growing variables. This paper seeks to propose a critical framework that
could help to understand the concept of the smart and safe city and its influence on citizen
happiness, future acceleration and e-government. Based upon the analysis of various existing
research the research will identify the critical factors of a smart and safe city based upon
technological advancements, the policy context, natural environment, built infrastructure,
economy and people and communities (Neirotti 2014). The integrative framework is based upon
the factors that the government are using and developing in order to establish truly smart and safe
cities across the UAE (Chourabi et al. 2012).

This research will suggest an agenda, implications and recommendations for academic
practitioners to conduct further studies and develop practical outlines to achieve the smart and safe
city framework. One of the vital determinants for the integration of the smart and safe city
framework is financial and monetary circumstances (KPMG 2015). Global finance is now
integrated across economies, linking cities and countries in a way that inevitably means change in
one will result in an impact on others (Ercoskun 2015).

The reason behind this can be found in how smart and safe cities attract global business, which
results in these cities becoming hubs in the global economy. In turn, this economic and commercial
alignment with the global political-economy, results in these cities being able to act with freedom
and power at both the local and international level (TeMA 2014).

Smart cities profoundly depend upon the quality and availability of ICT infrastructure and
undoubtedly it can be mentioned that the smart networks and technological advancements will
play an essential role in turning the smart cities project into realities in areas such as the UAE.
With so little literature on the research topic this research will not only try to enrich the academic
practitioners on this research but will also emphasize the above-mentioned factors. These include
government initiatives, dependence upon different factors and the implementations of
technological advancements critically with respect to the state, culture and conditions of the UAE,

to transform it into a landscape of smart and safe cities (Cocchia 2014).
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The research gaps have significantly affected the research methodology as a result of the limited
information available; as such the study had to face numerous barriers and has no former threshold

to compare the accuracy of the thesis with.

1.7 Research aim

The SSC implementations stages, mechanisms and required technologies for adoptions are
supreme in the growth of SSC. This research is based on the:
(1) Examine the implementations phases of the SSC covering the benefits, risks and barriers.
(2) The required technologies to be adopted by government entities participating on SSC along
with the architecture of the adopted technologies to avoid any failure.
(3) The complexity technology integrations within the government and among the
governmental entities for the purpose of SSC (Kamal and Alsudairi, 2009; Klievink and
Janssen, 2008).

Based on the above points, this research is aiming to:

“To propose a conceptual framework for Smart Safe City implementations and technology
architecture on the government entities responsible for public safety for safety for readiness

on any national resilience, Citizen’s happiness, future accelerations and shaping future”.

This proposed framework will provide a unique contribution to the body of knowledge and practice
exploring SSC initiatives in governmental agencies, in addition to the implications and
recommendations for theoretical and practical applications and recommendations for future

research.

1.8 Research Objectives

In order to attain the research aim; examine the outspread amount SSC implementations, the
required technology to be adopted and how to be architected to achieve citizen happiness, future
accelerations and shaping future governments. In addition to that; socio-technical framework
necessity underlining of various influencing factors and relevant to SSC participation is important.
Albeit; due to the new approach there is an absence of established framework in the literature and
been verified. Yet, there is a necessity to study, examine and explain them in the context of SSC.
SSC officials will be supported by a framework for their strategic planning and decision-making

processes regarding involvement in SSC establishments. Furthermore, this research attempts to:
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(1) The implementations phase of SSC and segments of participation.
(2) Identify the required technologies and the architecture for the success of SSC as well as

identify the interrelationships among them.

This study can be shortened and grounded as the following objectives:

Obijective 1: Critically review the SSC and the approach of technology architecture for the success
of the SSC, readiness to any national resilience, achieving citizen’s happiness, future
accelerations and the shaping of future government.

Objective 2: Explore the driving factors behind technology adoption by governmental agencies in
the context of the SSC, by defining and categorising their advantages, underlying
requirements and the key drivers behind them.

Objective 3: Critically assess and analyse the stages at which governmental agencies choose IT
through participating in SSC initiatives.

Objective 4: Reveal the methods, stages and influential aspects of technology adoption and
architecture, such as the impacts of and alignment with SSC in governmental
agencies.

Objective 5: Develop a conceptual framework for SSC implementations along with technology

architecture to be adopted by governmental agencies participating on SSC.

Obijective 6: Analyse the data collected from different case studies and field studies in order to test
the developed conceptual framework.

Objective 7: Provide a unique contribution to the domain of the smart safe city in governmental
authorities, as well as implications of developments for the theory and practice and

future research directions.

1.9 Primary research questions

Research Questions (RQ’s) been designed to cover the study aspects to achieve SSC based on the
background and the gap on literature by highlight what is the SSC and needs of the governments
to have SSC. Nature of the technology and the architecture of SSC is another question. Strategical
actions to be adopted to overcome the challenges and barriers of establishing SSC. In this way; the
gaps will be filled of having SSC implementations and technology architecture, meeting the study

aim and objectives. Figure 1-2 presents how RQ’s were designed, in order to have proper study
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for SSC from all aspects; Sub RQ were emerged to some of the RQ to cover citizen’s happiness,
future foresight, future accelerations and strategic actions to be adopted as per the following:
RQ1: What is a Smart Safe City?
RQ2: Why does government around the world needs to adopt Smart Safe City?

RQ2.1: How Smart Safe City will assure the readiness to response for any national

resilience?

RQ2.2: How Smart Safe City will enhance citizen’s happiness?

RQ2.3: How Smart Safe City will support future foresight?

RQ2.4: How Smart Safe City will help in future accelerations?
RQ3: What is the type and nature of the technology to be adopted for smart safe city?

RQ3.1: What is the architecture of smart safe city in terms of technology?
RQ4: What are the strategic actions to be adopted by governments participating in Smart Safe

City to have maturity on the safety and security aspects?

RQ4.1: What are the roles played by the stakeholders in successful smart safe city?
RQ5: What are the emerging challenges for effective smart safe city implementation?
RQ6: What are the emerging barriers for effective smart safe city implementation?

Research Background and lack of Literature

Research Aim Research Objectives
Fill the
, Technology nature and gaps
?
What is SSC: Needs to adopt SSC Architecture of SSC

Strategical actions be Challenges for effective Barriers for Effective
taken to establish SSC SSC Implementation SSC Implementation

Smart Safe City Implementations and Technology Architecture for Citizen’s happiness, future
accelerations and shaping future

Figure 1-2: Research Questions Design and Structure
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1.10 Research Outline

As per the proposed methodology proposed by Phillips and Pugh (2010); the structure contains four

elements as structure according to the following table:

Thesis Elements Chapter Structure

Chapter 1: Introduction
SRR AN LNy Chapter 2: Literature Review
Focal Theory Chapter 3: Conceptual Framework
Chapter 4: Methodology
Data Theory Chapter 5: Data Analysis
Chapter 6: Discussion and Framework Revisions
Contribution Chapter 7: Research Conclusions, Contributions and Future Work

Table 1-1 Thesis Elements

= Chapter 1: Introduction

It an introduction to the research issues addressed in this thesis by focusing on Smart Safe city
implementations along with technology architecture for citizen happiness and shaping future
governments. The problem statement, aim, objectives and research questions been identified and
addressed to be answered through the research.

= Chapter 2: Literature Review

It explores the existing body of literature related to the smart and safe city framework. The study
is supported by the theories related to the implementation of the smart and safe city framework
and analysing the appropriate lens to study.

= Chapter 3: Conceptual Framework

Provides an overview of the conceptual framework, and will continue the conclusion of the
literature review and provide a conceptual brainstorming for the further study of the research topic.
This chapter tends to explain the theoretical aspects of the topic such as happiness of the citizens,
future accelerations and reshaping of government under the light of well-developed and literary
theories. It will also provide the underpinning for the research methodology that is which approach
will be used by the practitioner to elaborate the research profoundly.

= Chapter 4. Methodology

Following the background of the research topic provided in the former chapter, chapter 4 provides
the research methodology approach which has been adopted to attain the aims and objectives of
this study. This section also gives an overview of the implications and limitations of major

paradigms of the research. The reasons for adopting the respective research approach will be
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discussed. The chapter defines the pros and cons of the qualitative method used within the research.
The inclusion and exclusion criteria of the research will also be elaborated upon. The last part of
this chapter defines the research design, methods of data collection and analysis.

= Chapter 5: Analysis and finding of the research

Chapter 5 analyses the findings of the areas chosen enclosing the importance of smart and safe city
for the happiness of the people, future accelerations and role of future government. The objectives
of chapter 5 are (a) analysing the importance of the smart and safe city (b) exploring the factors
involved in the future accelerations and (c) methods of shaping the future government. With the
help of these explorations, the study will be able to highlight the gaps in the knowledge and
solutions for predefined concerns in transforming a ‘conventional’ city into a truly smart and safe
city.

= Chapter 6: Discussions and Revisiting of the Conceptual Framework

Chapter 6 presents the revisiting of the conceptual framework, presenting a detailed review of the
findings and discussion. Post review of the lessons learnt, the revised conceptual framework was
presented along w