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Preface
Any study of Smart Cities would be difficult to define
conclusively unless examination of three main points
of view are well carried out to identify the nature of the
research study parameters:

less smart every day. So the study has to consider
the different nature of citizens, culture, habits and
examine how to empower them and manage city-wide
awareness campaigns and change management.

The Governance Viability: The practicality and
capability of the government in charge of the city is an
important factor in orienting the study and the way it
is planned to be carried out. This is essential to make
sure that the results the study would lead to, can be
pragmatic and realistic. Given the model of Arab cities
governments’ structure, characteristics and capabilities,
the viability of the study from the city government
point of view is reliable and objective.

This study is an entry for city government leaders and
policy makers. It is not destined for technical people,
but rather it is meant to become a common ground
from which policy makers can take major decisions
on the highest level, as to how Arab cities can start
thinking of the transformation towards smart cities.
The “Arab-city empowerment” is perhaps another way
of describing this study: how to make sure that Arab
cities have a common stand and start strategizing future
development of their cities into the age of Smart Cities.

The Economic Viability: As the Arab cities exist in four
major sub-regions of the Arab world, they exhibit wide
differences in the economic tenure in their respective
national economies. In other words, the economic
situation in Arab cities is of four different types (GCC,
Mashreq, Maghreb and South Tier countries: See
chapter 6), and each type has different financial and
economic capabilities, keeping in mind Smart City
transformation is essentially economically-driven in
principle.
The Corporate Citizenship Responsibility Viability: This
viewpoint is best described by two quotes from famous
personalities in history: William Shakespeare said “what
is the city but the people?” and the great Plato made
it clear in his saying: “The City is what it is because our
citizens are what they are.” Unless we have citizens
residing in the city and have a commitment to it and
share corporate responsibility, no matter how successful
the transformation, the city will not be smart. The
commitment of the citizen, affixation and responsibility
to be part of the growing and developing a happier
life is key, otherwise the city will dwindle and become
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Objectives
The objective of this study is to explore Smart
Cities implementation in the Arab region by
highlighting the challenges and opportunities of
Smart Cities, and showcasing some developments
and accomplishments in the region with
recommendations on the way forward.

Objectives
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1.1 Goals of this Report
This document reports a research carried out
in order to examine closely the recent trends in
development of Smart Cities, and focus on the
challenges that Arab cities may encounter when
trying to take initial steps towards Smart City
development. It is meant to become a common
ground from which policy makers can take major
decisions on the highest level, as to how Arab
cities can start thinking of the transformation to
Smart Cities.
So the overall goal of this report is to provide a
common ground that is sound and scientific, so
policy makers in planning and examining the
development of Arab Smart Cities would find
guidelines and recommendations that will help
orientate their way of thinking in order to develop
strategic goals on this issue.

1.2 Report Structure
Following the research conducted, this report is
written with two main important tracks in mind:
benchmarking and Arab Cities. Both tracks are
preceded by a section that revisits the concept of
Smart Cities and brings forward issues that matter
in the two tracks to follow.

Concepts
Chapter 2: Smart Cities and Their Missions
outline the Smart City Concept as well as the
principles for Smart City Development. It also
introduces the Smart City as an Ecosystem. While
Chapter 3 addresses Smart City Strategies and
Transformations and related dimensions, it also
looks at Governance Issues as leading to the
concept of Transformation to Smart Cities.
Benchmarking
Chapter 4 looks at current measurement and
metric methods while Chapter 5 introduces
success stories of 10 Smart Cities, including two
Arab cities (Dubai and Masdar in UAE).
Arab Cities
The second track provides in Chapter 6 an
overview of Arab Cities highlighting Urban Life
Challenges and then leading to Chapter 7 which
examines the topic of the development of Arab
Smart Cities.
Conclusions
Finally, Chapter 8 presents guidelines and
recommendations as a conclusion.

The Report Structure
1.Introduction
2.Smart Cities &
their Missions
3.Smart City Strategies
& Transformations
4.Assessing
Smart Cities

Benchmarking

5.Success stories
of Smart Cities
6.Overview of
Arab Cities

Policies
Strategies

Arab Cities

7.Development of
Arab Smart Cities
8.Conclusion
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2.1 Introduction to the concept of
Smart Cities
2.1.1 An inevitable development
As habitats accommodate inhabitants, an
ever-increasing population around the world is
continuously developing a multitude of types
of cities. Towns and cities of different sizes and
versatile characteristics are all evolving in
very dynamic ways and susceptible to
socioeconomic development. The process of
development of a city is changing rapidly as the
setting, nature and circumstances are subjected to
different factors. Managing this development and
steering to employ and harness all available factors
to achieve an efficient and forward looking city
is what makes such cities grow to become great
ones, happy ones, successful ones, leading to what
would be defined as smart ones.
Certainly one of the most significant factors is
information and communication technology (ICT).
The development of good infrastructure of
internet and ICT has been a major necessity
to monitor, manage and assist in a widespread
generation of initiatives designed by local or
regional communities to sustain successful
city development. These initiatives depend on
such technologies. This does not only make city
development process more complicated than ever,
but also generates challenges.

Such challenges appear in many facets of city
governance of which the most significant ones are
the following:
• Increased populations: It is estimated that
more than 50 % of the world’s population
lives in cities1, placing massive pressure on city
infrastructures (transportation, housing, water,
power, and city services), many of which require
enormous redesign and capital expenditure.
Over 1.3 million people are moving to live in
cities each week globally.
• Most of the economic growth globally is
attributed to cities: The 600 largest global cities
will contribute 65 % of global GDP growth from
2010–20252.
• Environment challenges and increased
greenhouse-gas emissions which are forcing
cities to develop sustainability strategies
for energy generation and distribution,
transportation, water management, urban
planning, and eco-friendly (green) buildings.
• Financial challenges and decreased budgets:
The economic situations continue to place
huge budgetary constraints on cities, which are
becoming limited in their ability to respond to
these pressures.
These challenges have to be dealt with in a “smart”
way. When cities do that, one could say that they
are “Smart Cities”.

1. “State of World Population 2007: Unleashing the Potential of Urban Growth,” United Nations Population Fund, 2007, www.unfpa.org/swp/
2. “Urban World: Cities and the Rise of the Consuming Class,” McKinsey Global Institute, June 2012, www.mckinsey.com/insights/mgi/research/
urbanization/urban_world_cities_and_the_rise_of_the_consuming_c lass
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2.1.2 Smart City Concept
A city is supposed to be a developed urban
area that creates sustainable economic
development and high quality of life. Planning
such development and implementing it could
determine how intelligent and smart the city is
becoming. A Smart City is one that manages such
development by excelling in multiple key sectors;
economy, mobility, environment, people, living,
and government. This can be achieved through
strong human capital, social capital, and/or ICT
infrastructure.

A Smart City is defined as a city
that operates in an ambitious and
innovative manner covering areas of
economy, people, governance, mobility,
environment, and living3. Such innovation
is to be built on the smart combination
of support and active participation of
self-decisive, independent and aware
citizens.

3. Caragliu, A; Del Bo, C. & Nijkamp, P (2009). ˝Smart Cities in Europe˝. Serie Research Memoranda 0048 (VU University Amsterdam, Faculty of
Economics, Business Administration and Econometrics).
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2.2 Smart Principles for Smart City
Development
Is there any kind of universal guidelines or
considerations for cities to develop into smart ones?
Research could come up with several answers or
potential ones, but it is clearly established that all
significant and principal ones are information driven.
There is a necessity that development should
embed a modern digital infrastructure for the
city. Such infrastructure should be able to sustain
and provide open access to secure public data.
This will enable the citizens to access and use the
information they need, and whenever they need it.
In any Smart City the citizen is at the core of
performance and operation. This implies that
service delivery is improved to make sure that
citizen’s needs are placed at the forefront. This
refers to several principles such as connectivity,
sharing of data, back office operations, service
delivery systems, operation of the city governance
and sharing management information.
Another kind of infrastructure is what can be
called the intelligent physical infrastructure
(“smart” systems or the Internet of Things), to
enable service providers to use the full range
of data, both to manage service delivery on a
daily basis and to inform strategists in the city
government for supporting decision making.
Examples of this infrastructure include real-time
sensors and many other technologies.
In general, in all development activities one
should be always open to lessons learned from
other similar development initiatives. In the
case of Smart Cities in particular this is more
important and essential- learning from others
and experimenting with new approaches and new
business models.
Smart Cities are developed to provide an efficient,

safer and happier life for its citizens. A major
requirement for the success of such endeavor is
that the city enjoys a transparency of the process
and outcomes and performance, in order to enable
citizens to compare and challenge performance.
There is a strong need for the ability to comprehend,
understand and profit from experience.
Few issues are normally raised: Some of them
are reasonable and deserve to be discussed in
depth by the local government authorities before
embarking on major initiatives for Smart City
development:
• Does smartness indicate necessity usage of ICTs?
• Can a Smart City develop independently from
other cities or the central government of a
country?
• Is “smartness” a tool or an end for city
development strategists?
One could argue at length the need for dependence
on ICT, but it is quite inconceivable that any city
governance would not depend as much as possible
on information and communication technologies.
Mechanical computers were designed and built
few hundred years ago, but in no way are electronic
computers and associated technologies an option
and not a necessity.

Chapter 2: Smart Cities and Their Missions
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“Smartness” depends on the success and efficiency
to ameliorate investments in many sectors; most of
all in human and social capital. It also seeks return
on investment on developing the traditional
(transport) and modern (ICT) communication
infrastructure, enhance fuel sustainable economic
growth, wise management of natural resources and
elevation of the quality of life. All these have to
be directly associated with citizens’ participatory
governance.

2.3 Mission of Smart Cities
As the main goal of a Smart City is to provide its
citizens with a comfortable and a happy life, its
mission is to work out a careful and successful
Smart City development plan which would
dramatically improve their citizens’ quality of life.
In addition it would encourage business to invest,
and create a sustainable urban environment for
good living.
One cannot describe a Smart City as an end, a
goal to achieve. Of course, having as a result of
development a city that is smart is an end by itself, a
goal to be achieved, yet the term “Smart City” could
also be used to indicate the “modus operandi”: the
progress of development of the city, thus witnessing
the growth of “smartness” in this city.
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There are four essential elements of a Smart City.
These elements are necessary and they are generic:
1. Efficient utilization of networked infrastructure
to improve economic and policy efficiency and
enable social, cultural and urban development;
these infrastructures include all types and
categories, not only from technological
perspective such as communication channels
and broadband, but all other physical and
even logical networking, connections and
architectures.

The “Smart City” is a description of a
state which is an outcome or result of
development, yet it is also a state of
initiating and activating a change by
exploring relevant innovative processes for
socioeconomic development of a city life.
2. Provide a vision and a strategy for creating the
competitive city in benefiting and capturing
the opportunities of ICTs to increase local
prosperity and competitiveness. A carefully
written and adopted vision for the Smart
City, and its mission have to be the source of
motivation for policy and strategic formulation
of policies and strategies to be adopted in the
city transformation into a smart one.

“If you want to move fast you move
alone, if you want to move far, you move
together.”- African saying
3. Provide and support the multi-stakeholder,
multi-sector, and multi-level urban perspective
towards competitiveness and sustainability.
This is an essential partnership policy that will
have to be effective and fruitful in order to
make sure that the city is capable of successfully
transforming into a smart one.
4. Able to sustain continuous efforts to adapt,
innovate and use new ways to provide
sustained and enhanced social capital of urban
development. Although this statement could
be interpreted in versatile viewpoints, yet basic
keywords are unifying help to design creative
ways of implementing such efforts. These are:
Adapt, Innovate, Social Capital, and Urban
Development.
Use of
networked
infrastructure
Support multistakeholders

Elements of a
Smart City

Vision & strategy

Sustain
innovation

Figure 1: Essential elements of a Smart City

2.4 Smart City Ecosystem
2.4.1 Existence of a Smart City Ecosystem
In a community one could easily identify two kinds
of components: living ones and non-living ones.
Although the term ecosystem refers to “a system
involving the interactions between a community
of living organisms in a particular area and its
non-living environment”, it can be applied to cities
and their structures. So a city ecosystem describes
how citizens and the physical and non-living
component of the city work together as a system.
A Smart City ecosystem (SCE) focuses on how
smart technologies are used within the city life
as well.
One major characteristics of an ecosystem is the
cyclic nature of life in it. Somehow, components
and elements that characterize the process of
operations and life within the city have to “appear”
as though the city is sustainable. The degree of
sustainability identifies the sustainability of living,
functionality and viability with least dependence
on external support.
In fact, Smart City systems cannot be analyzed
through this definition, i.e. separating citizens from
non-living components. Instead it has to focus on
the raison-d’être of being a Smart City.
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A more practical model of SCE is when the actual
city is only one part. A Smart City is a city that has
more: innovation, technologies and applications.
These have to exist in a Smart City ecosystem.
The main three components of an SCE are the
following:
1. Physical City: This is the actual city along
with its people, infrastructure such as roads
and buildings, localities, its schools, hospitals,
public places, and all what can exist in a city
environment. The infrastructure includes that of
the telecommunications and technology that is
used. It also includes the physical components
needed to facilitate the activities such as
transportation, teaching, trading and work life,
etc.
2. Ability and potential for Innovation: This can
be thought of as an ecosystem by itself, where a
cycle of sustainable activities are geared to serve
the development of a Smart City, This cycle is
implied in the basic principles of observing and
watching facts and city life events, leading to
creative and innovative strategic development
culminating in deployment to the market.
3. Applications and embedded systems: As
a consequence to innovation, suggestions
for applications and embedded systems are
identified and developed. In general they
are expected to focus around four types:
Intelligence, e-learning, co-creation, and
marketplace.
These components form the foundation for the
Smart City ecosystem. On these components,
four major sectors form an integrated cycle of
existence and operation. They are not exactly
sequential, they can overlap, but the Smart City life
passes through them over and over. These are the
following:

18

Chapter 2: Smart Cities and Their Missions

A. Smart Governance:
The governance of Smart Cities should be “smart”
in the sense that it should include major roles of
governance. One can easily see that these roles are
centered on four main aspects:
• Provide chances for citizen participatory
governance where the city dweller is empowered
to share and participate in governance and
reshaping city life
• Address innovative socio-technical and socioeconomic aspects of growth by formulating
proper policies and strategies to assist in planning
initiatives and projects
• Advocate and motivate investments in human
and social capital
•Adopt and include technological, organizational
and policy innovation
B. Smart Economy:
It is argued that smart economy sector is not
different from economy, neither it insinuates
that economic development should be made in a
different way. The “smart economy” is used here
to highlight the technology component of the
economic development. So adopting economic
initiatives that are based or use or integrate smart
technologies is referred to here as smart economy.
In more precise terms, the following shed light on
smart economy:
• Enhance and encourage different means and
ways to promote economic development with
technology as means and not only objective
• Involve investment in traditional (transport) and
modern (ICT) communication infrastructure
with whatever is needed to advance usage and
support of such infrastructures.

• Provide means and support to sustain economic
growth
• Provide the necessary platforms and environment
to encourage business to invest
C. Smart People:
People are the most important part of any city.
Since long ago, this fact was well recognized4.
Not only this, but what kind of people does
the city have5 is very important in determining
the success and growth of a Smart City. In this
context Smart City development necessitates
the investment and actual development of smart
people in the following sense.

aspects of smart living include the following.
• There should be wise management of natural
resources, such as water, energy, etc.
• Good practices of creating a sustainable urban
environment with smart planning for public
spaces, roads, facilities, etc.
• An important aspect is to have a permanent
role of development that is dedicated to urban
innovation and providing recommendation and
evaluation to urban living aspects.
Physical City comprising people, activities and
infrastructure;

• People should have the opportunities for lifelong
learning.

Innovation ecosystem comprising four processes:
(1) watch, (2) learn, (3) innovate and (4) market

• The City should provide the necessary means
to bridging the digital divide and enhance social
inclusion.

Applications and embedded systems comprising
four types of applications - (1) intelligence,
(2) e-learning, (3) co-creation and (4) marketplace.

• The city should always work continuously to
dramatically improve their citizens’ quality of life.
• The openness and fast access of information
to the citizens should be guaranteed “anytime
anywhere”.
• Provide opportunities for incentives for
enhancing the creativity and intellectual ability of
the citizens.
D. Smart Living:

Figure 2: Components of a Smart City Ecosystem

Smart
governance
Smart
living

Smart economy

Smart
people

Figure 3: Sectors of a Smart City Ecosystem

The urban setting of the habitat is a most
important component that helps provide a high
quality and a happy life for the dwellers. This kind
of setting provides for what is known as smart
living. It includes environment, green economy,
proper utility services and so on. The most relevant

4 “What is the City but the People?” - William Shakespeare
5 “The City is what it is because our Citizens are what they are.” - Plato
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2.4.2 Developing a Smart City Ecosystem
With the components of the Smart City
ecosystem, and the sectors in which these
components form a platform for planning the
transformation of the Smart City, it is necessary
to adopt a realistic and pragmatic vision of
such transformation according to priorities.
For example, the component labeled “Physical
City” includes the infrastructure of roads and
telecommunications and technology. This Is an
essential part of performance in the governance
and the economy sectors for example. Further
examination leads to the fact that such
combination (Infrastructure and economy for
example in this case) would have to be aligned
in one or more major aspects of city life, called
layers. A Smart City may have several aspects,
such as interconnection of several parts of the city
government and citizen-oriented facilities and
related applications, for example. These are layers
of the Smart City ecosystem. The successful design
of initiatives and therefore the proper projects
needed, would have to be aligned with such layers.
Figure 4 describes these layers.

20
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Innovation
Applications
Open Integration
Instrumentation
Interconnection
Green City
City

Figure 4: Layers of a Smart City Ecosystem
Components

Sectors

Layers

• Physical

• Governance

• City

• Innovation

• Economy

• Green City

• Applications

• People

• Interconnection

• Living

• Instrumentation
• Open Integration
• Applications
• Innovation

Figure 5: Stages of a Smart City Ecosystem
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3.1 Smart Cities Strategies
3.1.1 Introduction
Strategies for Smart Cities normally share the
overall nature and purpose of the vision that
is put forward by the city government. Such a
mission although short, ambitious and general,
usually, together with the mission of the local
government of the city, should guide the policy
making and strategic thinking of developing the
city into a smart one. It is true that there is a
consensus on the broader terms of what a Smart
City strategy should be, but the nature of the city
in addition to the pragmatic and realistic status
(economic, cultural, natural resources and so on)
would necessitate alignment of these broader
term strategies towards a specific and will adapted
strategic thinking for each particular case. This
has been very clearly and skillfully adopted by
European cities such as Vienna, Stockholm, and
Manchester and so on. Adopting general strategic
guidelines, yet focus on pertinent and most
desirable aspects and sectors for which these cities
became famous for, “environment” Smart City or
“industrial” Smart City and so on.
Focus areas are predetermined by high level
policy making of the city government, in close
coordination with the national development plan
strategists of the country. This alignment is very
crucial and it has to be established from the very
beginning, prior to committing to any strategy for
development of Smart City transformation.

As an example, if a strategy is needed for a
Smart City development with priority focus
on environment and smart living, then it is
expected that the strategy should recommend
first good urban governance. This in turn requires
transforming local service delivery, supporting
public sector especially in terms of public
open data, and providing access means to
infrastructure and managing the digital divide
within the community.
If focus is on energy and infrastructure, then
building Smart Cities (in partnership with the
private sector) should focus on environmentally
efficient transport, providing goods and buildings
free from dangerous substances, advocating
sustainable energy use and sustainable use of land
and water including waste treatment with minimal
environment impact.
Strategic planning of developing Smart Cities is
identified by three stages:
1. Smart City Development Policy: A policy stage
is defined in which the goal is to adopt a highlevel policy on the nature and focus of the Smart
City to be developed. As referred earlier, this
broader term strategy is derived from careful
examination of the resources, priorities and
nature of the city being discussed, as stated in
the vision of the city, and adherence to relevant
standard Smart City components, sectors and
layers leading to description of the desired Smart
City ecosystem.
2. Smart City Transformation Initiatives: This
policy has to be formulated in a set of Smart
City initiatives. These are descriptions of the
strategic goals that are required to realize this
policy. Once these goals are well stated, classified
and explained in more detail, the road becomes
clearer to follow in the planning of Smart City
transformation.
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3. The project planning stage: It is a consequence
of the initiatives formulation that strategists
and professionals collaborate and conduct
studies, the results of which is a set of project
plans that when implemented, the Smart City
transformation takes place according to the
adopted policy.

Smart City Policy –> Smart City
Initiatives –> Smart City Projects

3.1.2 Strategy for Change
Smart City strategies with whatever initiatives and
project ideas that develop, should aim at affecting
change in the city life and existence. This change
leads to the desired transformation of the city
to a smart one. In general there are four kinds of
change that have to be affected by any strategy for
Smart Cities. These concerns for change provide
a strong direction of development. These are the
following.
• Technological change: There must be clear,
appropriate and adequate technological change.
Examples include main designs, emerging
technologies and interoperability. It is highly
recommended to adopt technologies such as
cloud virtualization, web platform, IaaS, PaaS and
SaaS, with service integration. In addition, smart
technologies should be clearly included whenever
possible. These include IoT technologies such

24
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as RFID, Speech recognition, Open data apps,
Multimodal sensors and Location aware apps.
• Industrial change: A Smart City may choose not
to focus on industry, yet industrial change cannot
be avoided. Many facets of technology, not
necessarily information technology, are essential
for Smart City fundamental operation. There
is a need to encourage networks of technology
developers, lobbying and standardization (e.g.
use of Smart City applications / services, sensors
into utilities and energy networks. It is highly
recommended to encourage alliances of large
companies and major cities including large scale
applications.
• Social change: Perhaps social change is the most
difficult to achieve. It is not only because the
human nature and human factors engineering are
difficult to realign to achieve social change, but
because social change is highly intertwined with
other changes such as economic change, cultural
and education and so on. The core elements of
social change include behavior, routines, values,
preferences, demand, end-users, etc. Strategic
goals of social change include as well reduction
of IT costs, security issues, disaster management,
continuity of service, and promotion of a higher
learning curve.
• Policy change: Last, but not least, is change in
policies to be adopted by the city government.
These include regulations, economic instruments,
governance, and agreements. Normally
professional expert white papers on transition
and transformation including legal and regulatory
reform will be tools to suggest policy change.

3.1.3 Strategic Concerns of Smart City
Development
Some strategic concerns are in fact fundamental
requirements for strategy development. These are
present in many facets of Smart City development
sectors. These concerns are briefly mentioned
below.
• Transcend into an ongoing developing city
in economy, people, governance, mobility,
environment, and living. This should involve
activities of self-motivating, independent and
active citizens.
• Maintain free access to information, with
commitment to lifelong learning. Focus on
bridging the digital divide with the society and
promote social inclusion as a must.
• Strengthen investments in traditional (transport)
and modern (ICT) communication infrastructure
within a sustainable economic growth.

• Promote achievement of high quality of life by
investment in human and social capital including
participatory governance

3.2 Dimensions of Smart Cities
3.2.1 Central Pillars of Smart Cities
Smart Cities develop along many dimensions.
A dimension of Smart City can be thought of as a
track, genre of development, sector of city life and
so on. All of these have to have the characteristic
conditions as follows:
• They have to be well defined in scope and nature
• They have to be measurable and can be assessed
• They can overlap with other dimensions,
provided such overlap does not show as a leading
role in more than one dimension. For example:
Mobility and transport is a dimension, and
also usage of smart applications to make life
easy for the citizen to park somewhere can be

• Promote wise management of natural resources,
including sustainable urban development.
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part of this dimension, and also can be part of
Smart living dimension. So this usage of smart
application for pacing has to be associated with
one dimension in principle, but can be referred
to by other dimensions. However all changes and
development are home based in that dimension.
These dimensions are referred to as pillars too.
It has been well established (Giffinger, R et al.
2007), and adopted by the European Union,
the classification of pillars of Smart Cities as six
major ones. These are central to the existence
of Smart Cities. One can consider a city that has
well established itself in these six pillars fully
as a true Smart City, but some cities, based in
resources, nature of their city and priorities for
citizen and public service may focus on one or
more, and touch a little on others. Yet it is referred
to as a Smart City, but qualified as Smart City in
environment, or energy etc. according to what
pillars have been centrally adopted.
These most adopted and well known set of
six dimensions form the pillars of Smart City
development. In fact they have sets of well
established indicators that can be used to measure
the ‘smartness’ of the city and hence be able to
rank it, or assess its success in the transformation
process. These are the following:
1. SMART ECONOMY (Competitiveness)
One can define smart economy on both levels:
macro and micro levels. Normally when talking
about smart economy, the practices and
applications of e-business and e-commerce,
increased productivity are addressed as main
goals for smart economy. On a higher level
it also includes ICT-enabled and advanced
manufacturing and delivery of services, ICTenabled innovation, as well as new ways of
enhancing and stimulating economy using
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fast, reliable and smooth ways of technology
applications. Smart Economy also entails using
smart technologies in order to secure local and
global inter-connectedness with physical and
virtual flows of goods, services and knowledge.
2. SMART PEOPLE (Social and Human Capital)
Social capital is a very critical pillar. No matter
how efficient the design of a Smart City,
infrastructures, technologies and well planned
operational issues, unless the citizen is well
aware of these, having a culture of responsibility
and commitment, this Smart City would be
short lived and would fall fast. Citizens should be
able to acquire e-skills, working in ICT-enabled
jobs, having access to education and training,
human resources and capacity management,
within an inclusive society that improves
creativity and fosters innovation. Smart people
have to be empowered to use, manipulate and
personalize data for their decision making for
example, through appropriate data analytic
tools and dashboards, to make decisions and
create products and services.
3. SMART GOVERNANCE (Participation)
The local governance of cities is always a delicate
issue, for mainly it requires careful political and
sensitive government that would be able to
work on three different levels: Within the city
for its citizens, coordinate and govern upward
in harmony with the central government and
keep bridges open and easy to connect with
governments of other cities within the region
or country. So it is not simply bringing down
e-governance to a city only, but reinventing
e-governance in a proper way to serve a city
smartly. Smart governance develops good
mechanism to run and manage, and develop
smart organizational issues and legal aspects,
thus making sure that the proper government

is chosen for the Smart City. It includes
services and interactions which link and, where
relevant, integrate public, private, civil and
national organizations so the Smart City can
function efficiently and effectively as one body.
Information and communication technologies
play a major role in this, as it depends strongly
on proper infrastructures, hardware and
software), enabled by smart processes and
interoperability. Data shared is a critical issue,
and hence connected governance bodies should
be able to connect and share, in addition to
the sharing of public data with the citizen.
Smart governance includes transparency and
e-government in participatory decision-making.
Crowd-sourcing is so important as citizens
join to develop ideas for smart applications. In
general, engaging citizens is very crucial.
4. SMART MOBILITY (Transport and ICT)
One of the most popular and highest priorities
of Smart City pillars is the smart mobility. This
is simply the use of ICT technologies to support
and integrate transport and logistical systems
in order to make mobility easier, better, more
efficient and in short, smarter. All levels of
transport can be coordinated and integrated
to become a unified virtual transport platform,
which would include cars, trains, airplanes and
even bicycles and pedestrians as well. Adopting
smart mobility would facilitate clean transport,
fast and safe, avoiding traffic problems,
providing better parking opportunities and so
on. Relevant and real-time information can be
accessed by the public in order to save time
and improve commuting efficiency, save costs
and reduce CO2 emissions, as well as to network
transport managers to improve services and
provide feedback to citizens. Mobility system
users might also provide their own real-time
data or contribute to long-term planning.

5. SMART ENVIRONMENT (Natural resources)
The enrichment of the city environment with
smart polices for smart applications to manage
the environment is perhaps the most popular
pillar at the present. This includes smart
energy including renewable ones, ICT-enabled
energy grids, metering, and pollution control
and monitoring, renovation of buildings and
amenities, green buildings and green urban
planning. Smart applications and procedures6
also enable resource usage efficiency, re-use and
resource substitution which serve as goals for
smart environment.
6. S MART LIVING (Quality of life)
This is simply the opportunity to use smart
technologies to make lifestyles comfortable
and easy. This ICT-enabled life styles use a lot of
Internet of Things (IoT). This affects behavior,
social habits, and related considerations which
may encourage the citizen to become more
enabled; his/her participation becomes a major
source of feedback to the city government. In
addition, with open data and opportunities,
active citizens may develop their own ideas
of how to make life easier and happier, which
would result in crowd sourcing of smart
applications all over city life. Smart living
is also healthy and safe living in a culturally
vibrant city with diverse cultural facilities,
which incorporates good quality housing and
accommodation.

6 Such procedures include urban services like street lighting, waste management, drainage systems, and water resource systems that are monitored to
evaluate the system, reduce pollution and improve water quality are also good examples.
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Smart Economy (Competitiveness)

Smart Mobility (Transport and ICT)

• Innovative spirit
• Entrepreneurship
• Economic image & trademarks
• Productivity
• Flexibility of Labor market
• International Embeddedness
• Ability to transform

• Local accessibility
• (Inter-)national accessibility
• Availability of ICT infrastructure
• Sustainable, innovative and safe transport systems

Smart People (Social and Human Capital)

Smart Environment (Natural Resources)

• Level of qualification
• Affinity to lifelong learning
• Social and ethnic plurality
• Flexibility
• Creativity
• Cosmopolitanism/Open-mindedness
• Participation in public life

• Attractivity of natural conditions
• Pollution
• Environmental protection
• Sustainable resource management

Smart Governance (Participation)

Smart Living (Quality of life)

• Participation in decision-making
• Public and social services
• Transparent governance
• Political strategies & perspectives

• Cultural facilities
• Health conditions
• Individual safety
• Housing quality
• Education facilities
• Touristic Attractivity
• Social Cohesion

Table 1: Characteristics of Smart Cities
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3.2.2 High-Priority Pillars
In some practices of Smart City development,
especially for medium-sized cities with limited
resources, it has been observed that if these
pillars or dimensions are redefined and focuses on
certain aspects, the strategic development and
the planning of the transformation becomes more
feasible and the success rate higher. These aspects
of high priority for Smart Cities are embedded in
the pillars that have been discussed. These aspects
could vary from one city to another, but globally
speaking, they often include all of the following.
•	Transport:
Traffic flow management, speed control,
congestion charging, information systems,
vehicle tracking, onboard safety and parking
management
•	Public safety and security: Access control
systems, alarm monitoring, emergency warning,
and situation management

•	Public services:
Remote patient monitoring, patient records
management, education/learning networks
Identity: Biometric/smart card systems
•	Utilities:
Facilities management (e.g., energy, water),
climate control, energy generation and storage
management, water/gas leak detection, and
network management Environment: Data
collection and monitoring (noise, pollution, etc.)
•	Social networking: Interaction among people or
city inhabitants in digital arenas

3.3 Smart Cities: Governance Issues
3.3.1 A starting note
The Governance of Smart Cities should not be
different from other cities, considering basic
good governance practices. However, that of
Smart Cities would require a different way of
thinking of practicing the governance and not the
governance principles themselves. As ICT is a tool
then good governance might be affected in two
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ways: Ability of the governing body to use new
technologies in order to govern in a way to benefit
from the advantages of ICT such as accuracy,
speed, availability of resources and sharing data
and networking, and the second is the kind of
governance needed for managing ICT-driven
applications, and related issues.
The purpose of this section is not to discuss the
governance of Smart Cities and how local and
municipal government should run the city and its
smart applications, but rather it will focus on the
policy behind such governance and highlight the
crucial considerations of the best way of dealing
with the Smart City issues.

3.3.2 Concerns for governance of Smart
Cities
City governments, certainly analogous to all kinds
of governance, can be on track of good governance
once certain considerations are met visibly and
clearly. One could of course include all possible
concerns, but an emphasis on governance of Smart
Cities necessitates certain attention to be placed
on some of the following concerns:
•	Leadership is an important concern. Unless the
leader(s) of the Smart City support strongly
the concept of technology and transformation
to Smart City the implementation process will
always be liable to suspensions, interruption,
noise and certainly risk stopping at some times.
This support at the leadership level is very crucial
and unless it is guaranteed one way or another,
high risks of failure will always loom around.
Leadership should have vision, with intent to
empower the competent citizens and building
trust among those who live in the city.
•	Non-compromise to core values is central to any
governance. No matter how much core values
may differ from one city to another, from one
culture to another or from one government to

30

Chapter 3: Smart City Strategies and Transformations

another, there are universal core values that are
well adopted by the international body, such as
the United Nations and all over the world. These
include ethics and the manner of how good
governments should behave. Among those core
values, integrity and professionalism are at the
top. In a city where diverse population exists
with different backgrounds, especially in large
cities where expats live and work, respect for
diversity is an important core value. Certainly
the core competencies are very relevant,
and that include accountability, creativity,
citizen orientation, commitment to ongoing
development and technological awareness.
•	In any city, governance, an important vision
should include concerns for urban development
at its core. Adopting an integrated urban
development approach is of particular
interest to the environment. One should not
undervalue the significance of emphasizing the
environmental factors, such as the local and
international green building rating system and
prudent land use. Stakeholders collaboration is
very essential to secure success. Therefore city
governance should consider this collaboration as
a major pillar in its governing formations.
•	Perhaps the high development cost and
lack of financial resources to support the
implementation is the most observed challenge
in Smart Cities implementation. Therefore it is
important that city governance should consider
sustainability as a necessary condition for any
Smart City transformation.
•	The development of Smart City applications
is a collective complex task that depends on
participation and co-production. It is necessary
to build multi-stakeholder partnerships with
industry, academia and residents to achieve,
among other things, information exchange
and citizens or residents participation. Special

governance provision should be well established
and adopted by the city government. This
would help the crowdsourcing too of smart
applications and help develop a good model of
a Smart City that includes technical component
through which all those smart applications are
designed, implemented and maintained.
•	A basic component of Smart City governance is
that of supporting innovation including research
and development, seeking more innovative ways
of making the city “smarter”, and the task of
monitoring and control. This is also considered
as second level governance.
•	One should not disregard the benchmarking
and evaluation practices as they help to
continuously assess the progress of the Smart
City development. A Maturity level is defined
for Smart Cities in four levels: introductory to
advanced. These levels are easily identified as
follows:
•	Level 1 - Introductory: (mature
e-government on the local level)
•	Level 2 - Operationally developed:
(Strongly empowering the Citizen)
•	Level 3 - Strategically developed:
(Dominated by Public-PrivatePartnership)
•	Level 4 – Advanced: (Rich with Smart
applications and sector integration)

It is assessed based on the following:
Smart City Leadership and strategy,
dedicated organization, Smart City
Development/ Management Processes,
Performance Measurement and based
on municipal ordinance. Perhaps some
governance concerns should be studied
and evaluated in order to facilitate
and mobilise such measurement and
assessment on a continuous basis.

3.3.3 Essential Actions of governance of
Smart Cities
There are many actions that Smart City
governments adopt responsibility for at some level,
be it high in policy issues or lower in more detail.
•	Partnerships on operational level form the
basis for multi-stakeholder joint work and
coordination. Examples of such efficient
partnerships are public-private partnerships,
industry-academia partnerships, and others.
Such participation in joint work includes
building multi-stakeholders partnerships with
industry, academia and residents in addition
to the participation of local firms in the
development of Smart Cities.
•	Coordination and integration actions in
Smart City programs includes identification
of an agreed set of projects by stakeholders
across sectors, use of administrative and legal
instruments for conformance and integrated
planning practices involving multiple sectors.
•	Service integration is essential to “smartness”
of any city. One major advantage of such
integration is the approach of integrated utility
management and the use of Urban Operating
Systems (UOS) in integrating and managing
urban services.
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•	Policy and regulatory actions include
master-planning, institutional development,
certification of practices (e.g. buildings),
promotional activities (e.g. low carbon growth)
and development of framework acts.
•	Innovation and agility actions: in some city
governments this may be considered as good
to have but not necessary, in fact this is not
quite true. One major definition of Smart City
is “A City performing in a forward-looking way
in economy, people, governance, mobility,
environment, and living”. Therefore the task of
looking for the future, when new technologies
are developed and being able to act quickly
responding to this change is an essential part
of any city governance. Therefore innovation
and agility to technology have to be somehow
integrated within the governance practice of
Smart Cities.

3.3.4 Legal background for governance of
Smart Cities
No Smart City can function unless the necessary
legal framework is well set. The dependence on
information technology and communication
necessitates certain legislation that should provide
such framework. These are not different from
cyber legislation as known for e-government
initiatives and so on, yet their conclusive and
logical and well-organized structure becomes
important to operations of smart applications
and citizen protection and engagement. The
important and necessary government laws or
policies necessary for Smart City operations are
the following:
1.	Privacy protection and safeguarding of personal
information
2. Recognition and use of digital signature
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3. E-business (including e-commerce)
4. Electronic filing within the public sector
5. Cyber-crime monitoring and prevention
6.	Citizens’ information management from the
public sector
7.	Administering public-private partnerships for
e-services projects
8. Knowledge management

3.4 Transformation to Smart Cities
The term Transformation to Smart Cities refers to
the process of converting a city into a smart one.
Alternatively, it means incorporating technology
and smart applications in order to transform the
operations and service delivery to the citizen. Two
major facts can be easily noticed in such a process:
This transformation can take place in one or more
sectors of the city and not all of them at the same
time, and the second is that how much technology
and smart applications are incorporated. So
a transformation is the change that embeds
technology in the city life.
Four types of changes are expected to be
encountered in the transformation process to
Smart Cities. The transformation is a long process,
but certain achievements and actions can be
implemented on a short term and results can be
easily observed. Therefore changes take place over
three different periods of time:
•	Short term: Normally these are implemented
within a period of one year or so. They demand
quick actions and normally they are short and
well controlled.
•	Medium term: These take longer time of course,
in the range of three years, and are defined in
stages where short term actions contribute to
and / or result in other longer term actions.

•	Long term: This is perhaps the most difficult, as
broader vision is needed, careful planning and
efficient control and management is required.
Roadmaps that are planned to deal with long
term changes are difficult and demanding in
many ways.

services, etc. are transformed into smart sectors
through developing series of e-services that are
integrated within a system of smart applications.
This transformation process has four important
requirements that should be fulfilled in order to
proceed with the transformation. These include
the following:

As for the types of changes, these are listed in
Table 2 with some examples.
Sectors of city life such as health services,
education, trade, business processes and public

Change

Main theme(s)

Short Term (examples)

Medium Term (examples)

Long Term (examples)

Technological change

Dominant
designs, emerging
technologies,
interoperability

RFID (Radio Frequency
IDentification)
Speech recognition
Open data apps

Multimodal sensors
Location aware apps

Urban IoT platforms
(Internet of Things)
Cloud based
ontologies
Content-centric
networks

Industrial change

Networks of
technology
developers, lobbying,
standardization

Sensors into utilities
and energy networks

Alliances of large
companies and major
cities

Large scale
applications

Social change

Behavior, routines,
values, preferences,
demand, end-users

Experimental facilities
A few city pilots

Multiple city pilots

Large scale demand
for sensor-based city
infrastructure

Policy change

Regulations, economic
instruments,
governance, agreements

Regulations and
procurement

Preparing to the IoT
(Internet of Things)

Table 2: Types of Change in Smart City Transformation
Requirement 1:
Open Data
The availability of open data has several
advantages. The most significant one is the role it
gives to the citizen. Accessing open data empowers
citizens and enables them to become active
members of their society. It also enables them
to examine, question and voice their concerns
as they realize situations, problems and issues

substantiated by the data they access. Citizens
become the “owners” of the city rather than
“guests” living in it.
Requirement 2:
Agility to New Technologies
Agility in a technical context is the ability of a
Smart City to realize the technological change and
development and respond in time to it effectively.
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Three main principles underline a successful policy
for transformation. They are the following:
•	Aligning the Smart City development plan as a
whole and making sure those programs build on
each other and are not contradictory.
•	Consideration of the national e-governance
adopted and strategy used in implementing
e-services all over the country.
•	Considering the national development plan of
the country: Normally this is a five-year plan that
aims at developing the country on the social and
economic level. In its sectors, such as transport
is addressed and major high-level strategies are
adopted, therefore this should be considered
while developing the e-transport framework.
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•	From national governance policies to city
governance policies,
•	From city governance policies to Smart City
policies,
•	From Smart City policies to city smart
governance policies,
•	From city smart governance policies to city
smart sector policies.
The details and characteristics of each stage would
be discovered within scientific limits for each city,
depending on the particularity of each city.

City Smart
Sector
Policies
City Smart
Governance
Policies
Smart City
Policies
City
Governance
Policies

Smart Sector

Requirement 4:
Policy, Strategy and Program Alignment
A very interesting concept was advanced by
Louis H. O. Ch. Michel. It focused on the fact that
“policies other than development cooperation
have a strong impact on developing countries”.
Policies adopted by city administration should be
well adhered to and kept aligned with national
polices and development plans of the country.

There must be a carefully designed policy pattern
where the national policy for development,
normally a long term development plan, is safely
embedded within any Smart City policy to be
drafted. This policy cannot be imported directly
into the Smart City governance from the national
level. A transformation process has to be well
designed instead and studied on two levels: the
policy and action. This transformation passes
through four stages:

Transformation

Requirement 3:
Cross-Sectoral Harmonization
Sector harmonization is the process of reconciling
and matching areas of other sectors that are
affected by or will affect each other, such as health,
transport and other sectors. The major issue here
is whether to adopt specific measures in order to
reconcile or “harmonize” specific sector policies
with other sectors or just invite other sectors to
become direct partners when the need arises. A
well structured and proven methodology should
be developed and adopted for analysis of city
operations across its sectors. This method aims at
harmonization of these sectors.

National Strategy
National
Development
Plan

Figure 6: Policy evolution within the context of
Smart Cities
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4.1 Introduction

1. e-Government: The e-services support systems.

As it is often said, what cannot be measured
cannot be developed or improved. This
introduction section provides the necessary
background to the concept of Smart City
measurement. This concept is based on using
different indicators and variables to measure all
aspects of smartness of cities through calculating
a special metric. A metric for smartness is a
mathematical function that associates a real
non-negative number analogous to the difference
between a measured value and a standard
normative one. This metric calculates the value of
how much different the measured value is from
the “ideal” one, being the standard set value.

2.	Citizen-empowerment: The enabling of citizen
engagement through integrating, expressing
opinion, monitoring public performances, and
participating in public decision support.

Although there is no unified and formalized
classification of indicators for measuring Smart
Cities globally, there are well established sets of
indicators and measurement methods for Smart
Cities that can be efficiently used and are practiced
by several organizations, city governments and
professionals. In all cases Smart Cities depend
mostly on indicators that were developed in a way
to measure e-readiness and e-services in addition
to other smart features. They can be associated
in groups depending on the nature and purpose
of using them. Each of these groups focuses on
a specific dimension of the Smart City. Such
dimensions include:

3.	Public-Private-Partnership that include proper
investment and business from the private sector.
4.	Smart applications and mobile technology and
its associated smart applications to be measured
in terms of ubiquitous and pervasive computing.
5.	Sector Integration: The degree of success in
integrating city sectors and balancing city
governance is an important dimension to be
measured in Smart Cities.
6.	National-regional considerations: As a city is not
an independent unit of habitation, so the degree
of cooperation and harmonization between
cities in the same country, or similar cities on
regional or global level should be measured too.

4.2 The Concept of measuring a
Smart City
There are two major types of indicators: the first
portrays the profile of the city by measuring its
basic characteristics, and the second set measures
its performance. Each one of these indicators is a
composite one and it is a metric that is calculated
from variables. For example, People is an indicator,
and it is composed of 10 variables. Among these
are: total population, percentage of population
that are children, percentage of population that
are youth and so on. Once these ten values are
known, then a metric is defined to combine them
and come up with a value for the People indicator.
Other indicators include Housing, Economy,
Government, Geography and Climate.
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The other type is the set of city performance
indicators, and normally it is structured around
20 themes. They measure a range of city services
and quality of life factors. City services indicators
include Education, Energy, Finance, Recreation,
Fire Emergency, Response, Governance, Health,
Safety, Solid Waste, Transportation, Urban
Planning, Waste Water and Water. As for Quality
of life, its indicators are Civic Engagement, Culture,
Economy, Environment, Shelter, Social Equity,
Technology and Innovation. Again, each indicator
of these is a metric of several variables7 .
As a model is needed to structure and develop a
Smart City according to, there is no one size that
fits all, and hence models are to be flexible and can
be redesigned and developed to fit particular city
cases. The very wide difference and versatile nature
of cities would certainly require models that can
accommodate such changes and differences.
In any Smart City viable model some pillars
of development have to be relied on. It is the
degree and the way they are used in different
combinations according to time planning.

These are the following:
•	The city is a complex social system and hence
social-economic factors and comments have
to be at the core of the Smart City development
plan.
•	The cultural dimension is also very relevant
and provides a strong basis for the success of
implementation. It has to be well integrated in
consideration.
•	Innovation ecosystems and involvement of the
citizen at early stages of the R&D process: This is
a combination and strengthening the knowledge
and institutional components of Smart Cities
bridging the innovation gap within them.
•	The wise and proper adoption of applications
and solutions for Smart Cities: This will develop
the technological pillar, such as mobile devices,
real-time sensors and interfaces with userfriendly interfaces, and of course, the enrichment
of 3G wireless networks, fast access and network
interoperability providing ubiquitous and
pervasive computing and accessibility.

7 For example, the Safety indicator is composed of three variables: Number of police officers per 100,000 population, No. of homicides per 100,000
population, Violent crime rate per 100,000 population.

38

Chapter 4: Assessing Smart Cities

4.3 Measurement levels
This research examined many kinds of
measurement models, indicator sets, and methods
of assessment of Smart Cities. It realized that some
of them focus on different levels of Smart City
aspects and components, hence not only different
things to measure, but in different levels and views.
So the dimensions mentioned in section 3.2 are
also to be examined within the context of levels
and views.

lessons learned from such open data will be an
important measurement of how successful the
Smart City is for development and planning
purposes.
•	e-Readiness Measurement: As Smart City
applications would depend on mostly e-services,
the portal of the city with both access methods
(mobile or not) is a true representative of its
maturity, so e-readiness is an important measure
as well.

We can define two main views or levels for which
measurement of Smart Cities can relate to.

4.4 Selected Metrics of a Smart City

1.	Macro level Governance view: This is the level
at which cities are measured for smartness in
a more general level. In fact the most relevant
measurements at this level are concerned
with overall qualities of the Smart City and its
operation. Three main ones are identified clearly:

The performance of Smart Cities is fundamental to
social and economic progress. Such performance is
supported through core systems that are complex
platforms and installations which implement the
smart technology serving the city. City services
integrate and coordinate the activities, share data
and make sure that the planned performance
of Smart City systems is acceptable. The IBM
performance model proposes that three main
constructs are to be well addressed as potential
variables for measurement; each one can be
decomposed into a subset of indicators that can
be assigned values. These are the following:

• Performance Measurement.
•	Characteristics measurement: Six major
ones are identified to measure the
smartness of a city in broader terms.
• Maturity measurement of the Smart City.
2.	Special Interest view: Smart Cities have to
be also evaluated in terms of its capability
to react and integrate within certain aspects
such as geographic, national commitments,
e-government related linkages, and open data
development. The following are the main ones:
•	Regional Measurement such as how much a
Smart City is interacting with other cities in the
region, or how much a Smart City is a
“smart region”.
•	Open government Measurement: As open
public data is available in a Smart City, the
usage of data and adaption and integration of

4.4.1 IBM Performance Measurement

1.	Instrumentation: The main items to measure
include sensors, data collectors such as utility
meters, sensors that monitor the capacity of
the power generation network and others. By
measuring instrumentation, an important fact is
measured, which is the ability of the Smart City
to gather real-time data, public or private, share
it according to predesigned patterns and provide
chances of addressing and solving many of the
challenges cities face, ranging from improving
library services to maintaining sewerage systems.
2.	Interconnection: This measurement tries to
assess how much connection is taking place
between not only citizens and businesses, but
also between automated components, such
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as vehicle to vehicle communication in smart
transport and so on. Such interconnection
enables communication and coordination
among objects, people and systems across the
city framework, opening up new ways to gather
and share information.
3.	Intelligence: This is in the form of new kind of
computing models and procedures such as
intelligent software and smart applications.
Measuring such intelligence will tell us how
much the city is smart.

4.4.2 UN DESA e-readiness Metrics
As official electronic portals of governments
started to become very much in focus by not
only government officials but also by citizens and
the private sector as well, research has lead to
establishing the fundamental or quintessential
features and how portals can be benchmarked.
United Nations Department of Economic and
Social Affairs has developed a measurement
methodology and gradually becoming a standard
in e-readiness measurement with a consistent
methodology that can be used to track progress
of governments in implementing e-government
programs.
This measurement is a procedure that helps to
assess the readiness of government portals, and
set a benchmarking tool for countries to assess
their e-government development status. Certainly
it also provides opportunities for sharing lessons
learned and promoting good practices; especially,
in support of a move towards a more inclusive
information society. A Smart City government
portal can be viewed as the government
portal and hence it can be measured using the
same metric. It is a mathematical set of values
that are used to calculate the e-Government
Global Development Index (EGDI). This value
is the arithmetic average of three indices: ICT
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(connectivity) infrastructure index, Human Capital
Index and the Online Service Index.

4.4.3 EU Medium-Sized Smart City Metric
After careful studies and development, a clear
framework for measuring Smart Cities has been
developed (Giffinger, R et al. 2007) and applied
for ranking medium sized European cities. This
framework addresses six major characteristics
of Smart Cities. In each one, a set of factors are
defined, and to measure each, a set of indicators
are developed and adopted.
For example: one of the characteristics is “Smart
Economy” or competitiveness. There are seven
factors defined for this characteristic, one of them
is Innovative spirit (See Appendix A.1).
To measure this factor three indicators are
defined and adopted: they are: R&D expenditure
in percentage of GDP, Employment rate in
knowledge-intensive businesses and Patent
applications per inhabitant. For each of these
indicators, a mathematical/statistical way is
defined where a value can be measured and
assigned to it for a particular city.
These six characteristics include 33 factors and a
total of 74 indicators. The associated factors of
these characteristics are listed in Appendix 1

4.4.4 Triple helix metric
The concept of Triple Helix addresses innovation
and economic development in a Knowledge
Society. It states that the potential for innovation
and economic development in a Knowledge
Society lies in a more prominent role for the
university and the mixing of elements from
University, Industry and Government to generate
new institutional and social formats for the
production, transfer and application of knowledge.
The basic concept is to map multiple reciprocal
relationships among institutional settings:

academic (university), public (government),
private (industry) on the city characteristics
for performing smartly, which are Learning,
Knowledge and Market. A well established set of
indicators have been suggested for this method.
Appendix 2 shows such indicators.

4.4.5 ISO Metrics
The International Organization for Standardization
(ISO) contributes greatly to the fine definition of
standards, and issues that set a benchmark where
quality of products, processes, and industry. In
fact, it is the world’s largest developer of voluntary
International Standards. International Standards
give state of the art specifications for products,
services and good practices, helping to make
industry more efficient and effective. ISO standards
can be used to tackle many urban challenges by
supporting sustainable development. They can
also, at a micro-level, provide requirements for
monitoring technical and functional performance.
Certainly many of the ISO standards affect the

characteristics of Smart Cities. Although ISO does
not have yet a standard for Smart Cities, but many
of the separate individual standards do contribute
to the measures, enhancement and benchmarking
in smart living. However, ISO TC 268 Committee
is currently working on developing international
standards in this area, including Smart City guide
to information governance, and Smart City
robustness standard.

4.4.6 Global Urban Observatory: CDI for
a Smart City?
One of the early Concern of measuring urban
environments and quality of habitation in
cities is the Urban Indicators Program of the
United Nations Human Settlements Program
(UN- Habitat). It was established in 1988, as
the Housing Indicators Program, to address the
urgent global need to improve the base of urban
knowledge by helping cities design, collect and
apply policy-oriented indicators data. Recently
a more mature and smart-city oriented metric
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for sustainable urban development. It is now
a system of twenty-three key urban indicators
and a list of nine qualitative data subsets were
adopted. Data collected for them represent the
minimum required for reporting on shelter and
urban development. An index called the City
Development Index (CDI) was derived to assist in
ranking cities along their level of development.
CDI includes variables that are strongly related
to each other and there is a number of ways
to calculate the CDI which would give almost
identical results. It is through this versatility that
a modified version of the CDI could be developed
particularly for a Smart City.

4.4.7 Global City Indicators Facility
Metrics

•	Leadership including government leadership and
non-compromise to core values, and adopting
an integrated urban development approach are
the most important success factors.
•	The existence and putting into effect good valid
rules and regulations for city management is also
an essential factor of success.
•	Collaboration is a very crucial success factor as it
combines the government, stakeholders and the
private sector in committing to work together.

The Global City Indicators Facility8 is a
consortium of international organizations, cities,
corporations and professionals all over the world
to organize and support research along Smart
City development. It provides an established set
of city indicators with a globally standardized
methodology that allows for global comparability
of city performance and knowledge sharing.
Research documents are available for references9.

•	Another success factor is the emphasis on
environmental factors such as the local and
international green building rating system and
prudent land use.

4.5 Successes and Challenges

•	Certainly the resource availability is paramount;
resources have to be available but mobilized and
managed efficiently.

Measuring the Smart City is a process that is liable
to yield successes but also it faces challenges. The
selection of the proper metric and measurement
method would develop good results that can
direct decision makers for the best and wisest
decisions to be adopted by the Smart City
government. As stated before, in the absence of
a unique set of indicators, the selection process
should be carried out closely by considering the
concept, model and characteristics of Smart Cites.
Yet, this will also depend on the particular city that
is to be measured.

8 http://www.cityindicators.org/Default.aspx
9 http://www.cityindicators.org/ProjectDeliverables.aspx
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There are different success factors for
implementation of Smart City development plans,
some of them are very critical, and others have a
lesser impact. The most significant factors are as
follows:
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•	Socially speaking, social and ethical parts of the
community life should be rich and successful.
•	Stakeholders’ collaboration is very essential to
secure success.

Expected challenges are numerous to Smart Cities.
However, it is clear that some of the challenges are
major ones, and are encountered most of the time.
The following presents a small listing of the most
important ones.
•	In general high development cost and
lack of financial resources to support the
implementation is a major challenge. The
stability of these financial resources is as
important as its availability since normally
financial resources suffer from external pressures
and is vulnerable and volatile.
•	There is a difficulty of sustaining participation
and interest of the parties involved and multistakeholder cooperation.
•	Ability and success to align interests of parties
concerned, including maintaining a level of value
for the private sector.
•	Ability to sustain skilled human resources and
maintain a level of professional teams is a major
challenge.
•	The ability to sustain operational maintenance is
a constant challenge.
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5.1 Smart Metropolis
5.1.1 London
The decision of the government of a city such
as London to embark on the transformation to
a Smart City is by and large a daring and very
ambitious decision, and in no way a simple one
as might be thought of even though the city is
already advanced and well developed, hence is
already close to what a Smart City is.
London is a world centre of commerce and a
global cultural hot spot. It is diverse, connected,
international and cosmopolitan. It demonstrated
competitiveness through its economy, creativity
and design, science and technology, banking
and finance. It is also a centre of knowledge
production, invention and entrepreneurship. In
no less excellence it has a leading role in Europe
creating tech start-ups than any other European
city, in healthcare delivery for its citizens, and

in addressing pressing needs of global cities. Yet
transforming it into a true Smart City requires
genuine and planning and a lot of resources.
A fast growing city, the population of London is
expected to reach 10 million by 2030. This growth
is bringing with it infrastructure needs to cope
with. It also is increasing the congestion and
transport difficulties. Furthermore, the population
of London is aging, and hence changes are needed
in the services and capabilities of the City such as
health care, social care and educational needs. An
increased demand on these services in addition
to management of energy and utilities will be
mounting, as well as the need to deal with growing
waste and pollution.
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Smart London vision:
Using the creative power of new
technologies to serve London and
improve Londoners’ lives.
It is beyond doubt that an increased investment
in new technology is necessary to maintain
London as a great city for the future. Although
London has one of the fastest WiFi networks in the
world, but the continued technology avant-garde
regarding infrastructure and smart applications
are prerequisites for the future of London as a truly
Smart City.
As example of such technology update, London
is already a leader in the provision of open data.
The London Datastore receives over 25,000 visits
a month, and over 450 transport apps alone10
have been created from it. The management of
London’s passenger and road transport systems
is amongst the most advanced in the world, and
as examples of such innovations are Congestion
Charging using number plate recognition,
intelligent road network management systems and
Wifi on the underground trains. Even the concept
of re-using waste heat, such as that generated
from underground shafts and sub stations, is being
innovated.
Further investment in technology and data can
drive improvements in:
•	Enterprise - enabling businesses to innovate and
respond to these demands
•	Skills – enhancing access to knowledge and
training to enable Londoners to take part

•	Safety – converging technology and data to
improve the safety of Londoners (e.g. enabling
cross-agency responses to emergency call outs)
•	Health - new ways of providing holistic patient
care and monitoring
•	Transport – planning and managing journeys to
reduce congestion
So in general, London managed to skillfully employ
modern and smart technologies in order to
provide smart living to its inhabitants. However
London is seeking to meet the future challenge,
and to become a new kind of “Smart City”. In 2013,
the Mayor of London formed the Smart London
Board to shape and implement London’s strategy
to ensure that digital technology makes London
an even better experience for all. The Smart
London Board will set out its approach over the
coming months.

Open Data &
Transparency

Technology
Innovation
Improving
the Lives of
Londoners

Collaboration &
Engagement

Figure 7: Realizing the vision of the Smart City
of London

•	Energy & utilities – efficient and responsive
management of resources, absorbing additional
pressure while reducing carbon emission impact

10 http://www.london.gov.uk/priorities/business-economy/vision-and-strategy/smart-london/smart-london-vision
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Efficiency & Resource
Management

By 2012, the City of London has demonstrated
through its intelligent city management and
technology adoption that it can be a very Smart
City. This led to the adoption of the “Mayor’s
Vision 2020” which requires careful examination of
technology and innovation. In other words London
has to invest and build, together with innovate
and create.
Initiatives towards London 2020
1.	Londoners At The Core:
Inclusion and empowerment of the citizens of
London. A continuous effort to keep increasing
the number of Londoners who use digital
technology to engage in London’s policy making.
It includes too the delivery of an overall London
digital inclusion strategy by end 2014. An
important step is to make sure to double the
number of technology apprenticeships by
end 2016.
2.	With Access To Open Data:
In fact open access to London’s data is already
being used to plan and operate the city. One

central resource is the London Datastore.
It is one of the first platforms to make public
data open and accessible. It engaged London’s
developer community and resulted in numerous
apps that help the city to function better.
This data is prioritized, collected, maintained
and used with common data standards. Close
coordination with the EU is kept. Efforts are
always maintained to encourage Londoners who
use digital technology to access information
about the city.
3.	Leveraging London’s Research, Technology &
Creative Talent:
Through launching a Smart London Innovation
Challenge, mobilization of entrepreneurs,
researchers, businesses and citizens will
experience a dramatic increase in mobilization.
This will lead to the development of solutions
that will help solve the capital’s growth
challenges. It is planned that London’s solutions
will be exported to the world thus focusing on
high growth global cities.
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4.	Brought Together Through Networks:
London in fact is a highly sophisticated
innovation ecosystem, partly due to its scale,
the number and types of organizations involved.
A Smart London Innovation Network will be
established to identify and bring together the
huge amount of existing and emerging Smart
City activities across the capital. The Network
will support SMEs and London’s innovation
community to seize market opportunities and
scale them up.
5.	Enabling London to Adapt and Grow:
Continuous and more intelligent strategies using
smart grid technologies is a major principle in
the 2020 London Smart City development plan.
This aims at management of demand and supply
of energy and water. It will stimulate the use
of data and technology to efficiently process,
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recycle and utilize waste as a resource. It will also
develop better ways to reduce traffic collision
through observing and monitoring and analyzing
incidents and actions. In addition, to provide
best air quality through significant (c. 50 %)
reduction in emissions from London’s transport
sector. Also, there will be action to reduce, by
2020, the greenhouse gas emissions to reach 40 %
below 1990 levels.
6.	Enhance Londoners and City government
collaboration:
The plan calls for an increase data sharing
between London government and stakeholders.
This will be accompanied by research to assess
and innovate about service delivery processes.
In addition there will be an ongoing support
to continued increase in SMEs attaining public
sector contracts or supply chain opportunities.

5.1.2 Amsterdam
Being one of the busiest ports in the world and
home of large companies, Amsterdam city is a
longstanding financial and trading city. It became
one of the most important ports in the world
as a result of its innovative developments in
trade11. This has encouraged city leaders to set an
ambitious goal of becoming Europe’s first Smart
City, or as it was referred to then, intelligent city.
The city’s main strengths have motivated the city
leadership to succeed. These strengths included
a well-educated, multilingual population and a
lack of political corruption, as well as its location
in the heart of Europe. The major achievements
set to realize this vision were establishing a
smart grid, with smart meters, electric vehicles
and well designed smart buildings. The major
problem of energy consumption especially in
public and commercial areas as well as in housing
and transportation was addressed as part of this
intelligent transformation.
This transformation was designed to bring
Amsterdam forward as a Smart City that has
a remarkable CO2 emission reduction, energy
efficiency and behavioral change. Although this is
closely linked to the Amsterdam Climate Program
but it highlighted Amsterdam as a large city that
is smart in sustaining a sound economic life. In a
three-year program Amsterdam managed to do
this during 2012-2009 at a cost of over one billion
Euros. This program included a large number of
innovative projects aiming to realize the set vision.
A carefully chosen set of projects were initiated,
a wise city government helped in the success of
such planning. These projects were mostly around
developing smart public space (such as Smart
School and the Climate Street), mobility and
transport such as smart parking, electrical battery
charging stations for electrical vehicles, smart living
and work environments that is well promoted
though an interesting project called “Our Energy”

which aims to supply 8.000 households with
renewable energy, mostly through windmills.
The implementation of Amsterdam Smart City
program depended on various smart technologies
and approaches to implement smart projects in
residential, commercial, public and transportation
economic sectors. Coordination with other parts
of city government overseeing employment,
investments and tourism is enabled by the
technology capabilities across city departments
including communications and data, sensing
and control, and customer-interfacing hardware
and applications.
The city government realized the importance of
both the quality and quantity of the information
shared, hence they made sure that citizens and
city employees help with the implementation of
such projects through develop the understanding,
partnerships, citizen engagement and capabilities.
It is worth mentioning that Amsterdam Smart
City projects involve over 70 different partners
and many companies such as IBM, Accenture and
CISCO.

11 http://en.wikipedia.org/wiki/Amsterdam
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5.2 Arab Smart Cities
5.2.1 Dubai
Intelligent Transformation
One of the ambitious success stories of Smart
Cities is that of Dubai. It could be considered a
new way of spearheading development. Normally,
planning a development for a Smart City, one
is tempted to address smart technologies in
regard to priority issues of the city, but it is
wiser to consider a Smart City transformation
as a continuing step in the advancement of
e-government. Dubai has decided to adopt
this approach. It took Dubai 12 years from the
intention to embark on an e-government to
develop into operational smart government. This
has provided a solid base from which smart Dubai
could be easily and smoothly realized.
After launching the Dubai government portal
(www.dubai.ae), 24 local government departments
were accessible online ready to host services to
the citizen. Shortly facilitation of e-commerce
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procedures and e-transactions in the emirate
became possible with the appropriate decree and
legislation issued. In less than a year, many new
innovative possibilities were realized such channels
and services including mDubai, e4all, e-Library,
e-Job and AskDubai. These have complimented
the wealth of +600 eservices provided by the
government of Dubai.
As early as 2008, Dubai boosted mobile services
with ‘mPay’, a mobile payment service designed to
allow electronic recharge of Salik accounts.
This culminated in 2013 by announcing the
launching of the post-e-Government era
with the launch of the Mobile Government
(mGovernment) initiative.
As Dubai is currently undergoing a development
boom guided by high ambitions and vast
opportunities for wellbeing of all residents living
in the UAE, transformation to a Smart City in
Dubai is not only highly recommended and
becoming more possible, it is in fact an inevitable
development path.

At the High Level of the Prime Minister, a Higher
Committee for the implementation of the Dubai
Smart City project has been set up. In a strong
partnership between the public and private
sectors this committee is composed of nine
senior members. This partnership is the largest
partnership of its kind between Dubai’s public
and private sector. This is evident through the
large number of services rendered to citizens,
residents and visitors who are not restricted to
governmental entities, but also to the many of the
private sector companies and organizations such
as airline companies, shopping malls, restaurants,
hotels, banks and other service providing bodies.

Dubai Smart City plan is founded
on three principles: communication,
integration and cooperation.
For example, having the feature free Wi-Fi in all
public places is one of the essential projects of
Smart Cities. If this is not combined with efficient
and integrated e-services then it would not have
a significant impact on implementation of Smart
City, or in otherwise it would not continue much
towards the smartness of the city. Such resources,
(in this case the e-services) have to be managed
efficiency first, and then create efficiency in
distribution of these resources to citizens and
businesses. With one simple app and a bunch of
sensors, we created an automated way for setting
up a smart-parking system of many features such
as a service that tells where the nearest available
parking spot is. Such sensors are distributed in
houses, and windows to measure things like noise,
temperature, humidity. Some planning in Dubai
Smart City is underway to provide service booths
equipped with video conferencing and document
scanning and printing, allowing people to
complete all official paperwork in shopping malls.

Initiatives Shaping Dubai Smart City
Dubai’s Smart City project adopts a strategy
that calls for the transformation of about 1000
government services which focus on six key
sectors namely: transportation, infrastructure,
communications, financial services, urban planning
and electricity. These services could be shared
across some of these sectors.
The development of the services across those
sectors necessitated a carefully adopted a set of
initiatives which, if implemented efficiently the
transformation to the new phase in Dubai Smart
City would be successful. This set is defined by the
following six categories12.
1.	Open and easy access to data: The Dubai Smart
City plan adopts a strategy of communication,
integration and cooperation. Project initiatives
work to achieve open and easy access to data
shared among residents and entities. Smart
boards will be rolled out where residents can
obtain information about the city.
2.	Smart Transport: The Roads and Transport
Authority will be setting up a central control
centre to monitor and manage traffic throughout
the city. The Authority also plans to introduce
more than 200 mobile services by the end
of 2015.
3.	Optimizing energy resources: The Dubai
Electricity and Water Authority have several
projects in the pipeline, including the ‘Smart
Electrical Grid’ to encourage residents to use
solar energy and sell the surplus to the Authority.
4.	Smart parks and beaches: Dubai Municipality
will also transform 450 online services into smart
services. Residents and visitors can look forward
to smart parks and beaches that will provide
relevant information such as safety instructions,
weather and sea conditions, temperature
and more.

12 http://www.futuregov.asia/articles/2014/mar/-6/07key-initiatives-dubai-smart-city-project/
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5.	Police Smartphone apps: The Dubai Police plans
to launch several mobile services to enable
residents to make reports and enquiries without
having to travel down to a police station.

• Six economic cities in Saudi Arabia,

6.	New Master Control Room: The city plans to
build the world’s largest 5D control room: a
master control room which will be the central
operation centre to oversee all government
projects and monitor real-time situations in the
city, including emergencies, road conditions,
weather, etc.

• Energy City Qatar

Another viewpoint to the smart development of
Dubai City is that its recent plans regarding the
2021 Initiative would help transform the entire
Emirate of Dubai into a Smart City. The Initiative
2021 introduces a new framework between
citizens and the government, which will be similar
to the management style of customer relations
by companies in the private sector. The initiative
aims to incorporate all government bodies and
turn them into a single entity, in order to provide
comprehensive services to customers in an easy
and efficient manner. Currents projects within
this initiative involve using smart applications and
devices across three tracks:
•	˝Smart Life,˝ which deals with health, education,
transport, communications, public utilities, and
energy services;
•	˝Smart Economy,˝ which deals with developing
smart companies, port services, smart stock
exchanges, smart jobs;

•	Three projects in Qatar -Lusail›s Smart and
Sustainable City, Pearl-Qatar Island,

•	Two projects in the UAE (Masdar City in Abu
Dhabi and Smart City Dubai)

5.2.2 Masdar City
The second largest city in the UAE, Abu Dhabi, has
set a development plan for two decades in which a
major transformation that would shift its economy
from one based on natural resources to “one
based on knowledge, innovation and the export
of cutting-edge technologies”13. This would result
in the diversification of the economy by finding a
number of new economic alternatives.
A major step forward along this strategy is to
develop a Smart City. This is why Abu Dhabi’s
Masdar City intends to be “smart, green city in the
desert”14 and provide a successful model for smart
urban development regionally and globally. It will
also seek to be a commercially viable city capable
of delivering the highest quality living and working
environment with the lowest possible ecological
footprint15. In 2006 Abu Dhabi has initiated
planning of Masdar City.
The Master plan of the Smart City included major
components as follows16:

•	˝Smart Tourism,˝ which deals with providing a
smart and convenient environment for visitors
to the emirate, including visa, flight, smart gates,
and smart hotel services.

•	Optimization of solar energy through
maximizing efficiency gains, such that as by
optimally orienting the city grid and buildings to
minimize solar heat gain on building walls and
the street, while maximizing cooling nighttime
breezes.

There are other initiatives about future Smart
Cities projects in the GCC region. These include

•	Integration of all aspects of city life in such a
way that easy and happy living of areas like

13 http://www.masdar.ae/en/Menu/index.aspx?MenuID=42&CatID=12&mnu=Cat
14 http://www.fastcompany.com/pics/-10smartest-cities-planet-slideshow17#
15 http://www.masdarcity.ae/en/27/what-is-masdar-city-/
16 http://www.masdarcity.ae/en/78/master-plan/
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work, entertainment, recreation and home
are all convenient providing minimal use of
transportation.
•	Construction and buildings would be limited to
concise and low rise.
•	Provide public urban developed venues for
happy and social living, pedestrian focused with
a balanced transportation.
•	Provide high quality of life in an efficient
ecosystem and environmentally smart way.
A public transport system in Masdar City provides
transport within the city including electric buses,
electric cars, and other clean-energy vehicles. Abu
Dhabi’s light rail and Metro lines will link Masdar
City to the wider metropolitan area, providing
transport within the city and passing through the
centre of Masdar City. Most private vehicles will
be kept at the city’s edge in parking lots that will
be linked by public transportation to the rest of
the city.
For that matter, and to a larger vision, Masdar
City is piloting17 a Personal Rapid Transit (PRT)
and Freight Rapid Transit (FRT) system of electricpowered, automated, single-cabin vehicles that
offer the privacy, comfort and non-stop travel of
a taxi service, and the reliability and sustainability
of a public transport system. Masdar City also has
initiated an electric car pilot with Mitsubishi Heavy
Industries to test a point-to-point transportation
solution for the city that uses Mitsubishi Motor’s
i-MiEV, five-door hatchbacks. These technologies
and projects will make Masdar City comfortably
and easily reached and provide mobility by public
transportation.
Energy is skillfully managed by Masdar City
projects. Energy-efficient techniques and adopting
stringent building efficiency guidelines would
provide smart energy management. From simple

concerns like insulation, low-energy lighting
specifications, to installing smart appliances, smart
meters, smart building management systems,
Masdar is able to control energy efficiently18,
and use renewable ones thus protecting the
environment. In fact, the city is fully powered
currently by onsite renewable energy. There
are several renewable energy projects under
construction in the UAE that will provide potential
clean-energy sources for the city. Such efficiency
and smartness is also used in water-use reduction
through proper technologies and systems. As a
matter of fact, treated wastewater is 100 % recycled
for use in landscaping.
Masdar City adopts integrated service delivery
to manage sustainable life for residents. For
example, operation of green buildings involves
the integration of a number of smart technologies
and systems which integrates not only all
these buildings, but also all kinds of smart and
sustainable utility and infrastructure services
– including electricity, water, sanitation and
transportation – and their associated systems,
across an entire city19.

17 “Intelligent Governance of Smart Cities - State of Practice”: Adegboyega Ojo et al., Project e-Macau: Research Report # 30 ,198 April 2012
18 http://www.masdarcity.ae/en/60/sustainability-and-the-city/energy-management/
19 http://www.masdarcity.ae/en/110/frequently-asked-questions/
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5.3 Cities that are Getting Smarter
5.3.1 Smart MalmÖ
Malmö is a Swedish city that has worked hard to
adopt successful strategies for economic growth,
creativity, innovation and integration. In fact it was
voted as the fourth greenest city in the world20
and won first prize in the ”Liveable Communities
Award 2007” in London in November 2007. It is now
Sweden’s leading municipality in using solar energy
with installations at schools, retirement homes,
outdoor pools, museums and industrial buildings.
It is also the world’s third-largest, sea-based wind
energy park, Lillgrund. Malmö is climate Smart City
that promotes flourishing local agriculture and
forestry. Very close to 100 % of Malmö’s school food
is ecological, more climate-smart root vegetables,
and more vegetable protein.
The city is a centre of culture, commerce and
education. Malmö is inhabited by people from all
over the world, 160 nationalities speaking over 100
different languages. The urban and infrastructure
development of Swedish cities by the government
included strong support of building a bridge to
Copenhagen, this helped greatly the support
of the city government consider making Malmö a
Smart City.
This is an interesting case, since the city of
Malmö is witnessing growing population. While
confronting this rapid population growth, the city
decided to meet this challenge by accelerating the
transformation to Smart City.
For example, Malmö’s Western Harbour and
Augustenborg are developed with sustainable
urban development in a climate-smart way. They
include leading applications of renewable energy,
traffic solutions, greenery, and open stormwater
system. One important initiative of the Smart City
of Malmö is what was started by with the city of
Lund, in cooperation with Lund University, which
20 American environment magazine Grist in 2007
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was a program to support and facilitate intelligent
construction planning and management of building
criteria and standards that are compatible with the
other smart initiatives of the city.
The inhabitants are encouraged to use
environmentally friendly modes of transport with
increased focus on public transport and bicycles.
The target is that more people will choose to walk,
cycle or take public transport, instead of taking
their car. City buses communicate electronically
with traffic lights to get green lights more rapidly
than cars. Even for cyclists smart radar detectors
at approximately 30 intersections can sense
approaching cyclists and automatically provide a
green light. Municipal employees are trained in
eco-driving, which has reduced petrol usage by
some 15 % by those who completed this education.
Malmö advocated increased investments in
renewable energy and developing various “green
tools”, for example open storm-water system, green
façades and green roofs, as ways for cities to adapt
to climate change.
The waste management system was developed
with the aim to create a system that minimizes
the amount of waste, making reuse and recycling
possible and enables the use of waste and sewage as
an energy source. High emphasis is placed on waste
separation and recycling. In fact, 96 % of household
waste in Malmö is collected, recycled or reused
to produce biogas (organic waste) or burnt in the
waste-to-energy facility. Major application for this
energy is biogas for vehicle fuel and heat energy.
The city has converted more land to organic
agriculture, encouraging crop-free and pesticidefree zones in the agricultural landscape. This will
provide a major advantage to biological diversity
and reduction spread of nutrients and toxins
into the watercourse and groundwater. Biological
diversity and nature protection management will be
preserved and developed.

In achieving its strategic goals towards sustainable
development Malmö municipality is investing in
broad-based activities including city planning,
transportation, energy, consumption, waste
management, tourism and green events,
education, and lifestyles. This will enhance the
Integrated Service Delivery
Malmö is involved in various Smart City initiatives
at a regional and an international level. It has
partnership with research institutes and the
industry as well. This ongoing research is within
all areas of priority including building and living,
recycling, environmental information and
education, and sustainable development, soil
decontamination, traffic, energy, green structure
and storm water, etc.

5.3.2 Smart Malta
Although Malta is relatively a small city in the
island of Malta, being in the middle of the
Mediterranean connecting three continents,
it enjoys a strategic position facilitating the
established European market and the rapidly

growing North African market. The Government
of Malta promotes ICT industry intelligently within
the possible limits and resources available to it.
The population is highly educated and English
speaking. The richness of the Mediterranean
weather, lifestyle and cultural heritage make Malta
a very good candidate to develop smart life in a
Smart City.
The initiative for Malta as a Smart City was
launched by the Government of Malta in 2007,
with the specific intention of transforming the
Ricasoli Industrial Estate in Malta into a state-ofthe-art ICT and Media business community. The
initiative adopted the successful models of Dubai
Internet City, Dubai Media City, Dubai Knowledge
Village and Dubai Studio City. The similarity of
Dubai and Malta cities are many, and this fact
made it logical to follow the Dubai models.
The overall major step in the Smart City Malta
project is that it created a complete business and
community infrastructure for knowledge-based
industries.
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In addition, the infrastructure and buildings
will be highly energy and resource efficient,
contributing to an overall reduction in waste
and pollution throughout the self-sustained
business township. In fact with an investment of
about US 300$ million, Smart City Malta is the
largest foreign direct investment in the ICT and
media sectors ever made in Malta. It is a joint
venture between the Government of Malta and
the private sector. The project’s first delivered
the office space building providing 12,000 square
meters of intelligent office space. Subsequent
phases developed further the resources and
infrastructures enabling the transformation.
As a consequence the project is developing a mix
of services to be established for the knowledge
workers of the ICT and media players.
A major effort has been placed on making sure
that the Smart City commitment will sustain
good environment, green localities, and maintain
the natural and historical context of Malta. For
that matter too, the Smart City Malta project
has conducted a detailed and professional
Environmental Impact Assessment (EIA) which
has been accepted by Malta Environment and
Planning Authority (MEPA) and submitted it
to all regulatory authorities, Local Councils and
NGOs for their review and comments21. It has also
studied and developed a Traffic Impact Statement
to clearly assess the necessary upgrades to roads
and junctions leading to the township.
Main partners for the project are the Government
of Malta and SmartCity, a joint venture between
TECOM Investments and Sama Dubai. The
underlying concept for the development of
SmartCity Malta is collaboration between
SmartCity and the Government of Malta as a
model of how the public and private sectors can

work towards the attainment of the common
social and economic goals22. SmartCity Malta
is part of a global network of self-sustained
townships.
Hewlett-Packard joined SmartCity Malta in 2011
to provide the hybrid cloud services for SmartCity
Malta and its Business Partners and help to
balance the affordability and flexibility, and the
security and confidentiality assured by the private
cloud models. Cisco is also setting up its Maltese
operation at SmartCity Malta, Malta’s state-of-theart ICT and Media Park.
Smart City Malta project will boost the knowledge
economy and create opportunities for citizens
through the private sector in addition to
employment which will contribute to the growth
of the Maltese knowledge-based economy, and will
affect positively the economy in general too.

5.4 Technology Smart Cities
5.4.1 SmartSingapore
Being a city state in a small island, Singapore has
critical concerns about city infrastructure and
utilities management. The city planners have
realized that it needs to develop appropriate and
necessary infrastructure with significant focus on
information infrastructure. In 1992 the vision of an
intelligent island started to circulate among city
government officials with the overall goal of the
enhancement of the quality of life for all people, in
addition to economic growth.
Smart Singapore was ranked No.1 among the
World's Smartest Cities in 2009 by Forbes and
also No.1 for ease of doing business in 2011 and
2012 by the World Bank Group. It hosts over
6,000 multinational corporations, including 3,600
regional headquarters23.

21 http://malta.smartcity.ae/press-centre/news-and-press-releases/smartcity-malta-is-the-leading-energy-efficient-development-in-malta/
22 http://malta.smartcity.ae/
23 http://www.forbes.com/03/12/2009/infrastructure-economy-urban-opinions-columnists-smart-cities-09-joel-kotkin_slide_2.html?thisspeed=25000
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One of the early projects was to apply techniques
and related technologies (such as ICT and GIOS)
of land use planning and zoning for optimizing
land use and integrating environmental and
development objectives. For example, in 2009 the
government launched a project for landscaping
for urban spaces to encourage the design of
green buildings with well-planted communal
green spaces.
The environmental combination of waterfront
and land is a challenge by itself for a Smart City.
In Singapore this was excellently managed and
implemented by its Smart City project: the
Marina Bay. This is the most ambitious urban
transformation project in Singapore which is
envisioned as a unique waterfront district in a
live-work-play environment. It has an innovative
public transport connectivity over land and water.
Its success has attracted billions USD of private
real estate investments from both local and
international investors by 200924.

It is important to know that Singapore was
selected as one of the recipients of the IBM
Smarter Cities Challenge grant for 2012 based on
“the country’s ability to clearly articulate strategic
issues with tangible impact on the lives of citizens,
and which can potentially and reasonably be
acted upon”25.
In 2009 as a pilot smart grid test program, an
intelligent energy system was launched in order
to develop and test new smart grid technologies
and solutions by integrating modern ICTs with the
power system to allow two-way communication
between the electricity consumers and the grid
operators. Among such technologies are various
intelligent monitoring and management systems
with state of the art real-time components that
enable remote monitoring and control of
various elements.
Within this pilot project more than 4,500 smart
meters were installed in residential, commercial
and industrial locations for testing and evaluating

24 http://www.ura.gov.sg/ar/2009/ar03-09.pdf
25 http://www.ura.gov.sg/pr/text/2012/pr29-12.html
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new solutions. The IES enabling a two-way flow of
communication between utilities and consumers
allows for a more effective monitoring and
management of electricity outages26. Reduction of
energy use in Singapore due to the Smart Grid can
reduce emissions significantly. The CO2 reduction
due to improved energy efficiency arising from
the implementation of smart grid in Singapore
depends on the deployment & penetration of the
smart grid technology in the mass market. With
the roll-out of a smart grid infrastructure together
with solar technology are expected to play a major
role in Singapore’s energy strategy. This IES project
is the first large-scale deployment with a 30$
million investment funded by Singapore Power
and the Singapore Government.
It is well known that Singapore has a world-class
public transport system and hence became a
global leader in this sector. For example, smart
cards are used for fare management and usage.
Another example is higher-density housing and
commercial developments are planned around
and integrated with rail transit. This will encourage
use of public transport and provide comfort and
ease of mobility.
A fascinating and ambitious project to make
transportation smarter in Singapore is an
ongoing Sim-Mobility program for design and
management of urban mobility systems. This
project will use new communications, computing
and ICT remote technologies to act as a platform
enabling the simulation of human and commercial
activities, transportation, energy use and impact
on the environment. It focuses on a smart,
networked infrastructure using technologies,
modeling capabilities that enable a city to
predict performance and whatif situations, and
performance assessment capabilities.

Water supply in Singapore is a difficult problem.
Being smart about water in Singapore demanded
a lot of research and action, with success. For
example, Singapore’s Marina Barrage converted
a seawater bay into a new downtown freshwater
reservoir providing water supply, flood control
and new recreation opportunities. Singapore also
is a leader in recycling treated wastewater. The
recycled water, NEWater, has been promoted
by the government as the most viable option to
secure self sufficient water resources for Singapore
and now it meets up to 30 % of Singapore’s water
needs, as Accenture’s report, on Smart Singapore
in 2011. It is interesting too to know that Singapore
managed to reach a 60 % recycling rate for the
island’s waste by 2012 following its Green Plan
2012 which was adopted in 2006.
Physical and financial dimensions of public housing
were very well tended to by the government of
Singapore. In fact it is renowned as its public
housing programs is one of the most successful
public housing programs in the world. Singapore›s
public housing program is one of the nation›s
most renowned achievements for ensuring social
security and sustainability. It allowed for 86 % of
the population to live in housing provided by the
government27. In addition, the government has
set goals for environmental sustainability and
it follows a plan till 2030 to achieve substantial
successes in this filed.
The way Singapore handled the transformation
to a Smart City was clever. They adopted two key
plans: the Concept Plan and the Master Plan.
They provided a comprehensive, forward-looking
and integrated planning framework for sustainable
development. The Concept Plan is a long-term
plan to ensure sufficient land to meet anticipated
population and economic growth in Singapore,

26 http://www.cleantechinvestor.com/portal/smart-grid/-5860spotlight-on-singapore-smart-grid-city.html
27 http://www.hdb.gov.sg/fi10/fi10320p.nsf/w/AboutUsPublicHousing?OpenDocument
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and to provide a good living environment. It is
a strategic plan for land use and transportation
to guide development in the next 40 to 50
years. It is reviewed every 10 years. The Master
Plan addressed Singapore's development in the
medium term over the next 10 to 15 years. It is
reviewed every five years and translates the broad
long-term strategies of the Concept Plan into
detailed plans to guide development. As a result
of such planning it was evident that priorities
were placed on certain development concerns
such as the need to make better use of land,
decentralization through new growth centers,
priority on public transport and enhancing quality
of life and sense of identity.

5.4.2 Smart Songdo
Background
Coming out from war, burdened with poverty, and
then civil war, South Korea was suffering from a
multitude of socio-economic disasters. In a very
remarkable growth and leadership mastermind,
Korea became the modern country 13th largest
economy in the world today28. The Korean
Government has a vision of positioning South
Korea as a Northeast Asia business hub, further
transforming the country into a knowledgebased, service-oriented economy. It uses the best
current business standards and has one of the
most advanced information and communications
technology (ICT) infrastructures with the highest
rate of broadband penetration in the world. For
the last several years it has occupied a leading
rank in using information and communication
technologies for governance.
A new Smart City to build
The story of Songdo as a Smart City is not an old
one. It is fairly new, as new as the name of the city

itself. Its business name is Songdo International
Business District (SIBD) Smart City.
A new Smart City came to existence through the
determination of developing a new and compact
Smart City. A project to reclaim land from the sea
was able to provide the venue for the construction
of this city. This part of the land is about

Songdo (IBD) officially opened in 2009
as the first new sustainable city in the
world designed to be an international
business district29. The project is expected
to be fully completed in 2020 and the
first phase of development was finished
in August 2009 while the second stage is
planned to be completed in 2014. Songdo
IBD is “the world’s most expensive
privately developed city ($ 35 billion) and
it is also the flagship of Cisco’s Smart +
Connected Communities initiative”30.
1500 acres, and is designed from scratch. With
urban planning at its best yet it is meant to
be an international city. Intensive professional
attention has been placed regarding architecturally
advanced office and convention space and
world-class hotels. In the master plan, there are
many complex developments for residential
and retail construction, with a lot of shopping
legacies, restaurants and entertainment facilities.
In addition there are plans for many public
and private schools, and modern and efficient
health care facilities. Songdo plans include wide
boulevards, a central park and a set of small parks.
A fancy convention center is also planned and a
stunning opera house, concert hall, museum and
aquarium. In fact, Venice-like waterways are also
planned.

28 http://www.songdo.com/songdo-international-business-district/why-songdo/global-business-hub/korea.aspx
29 http://www.songdo.com/songdo-international-business-district/why-songdo/global-business-hub.aspx
30 http://www.fastcompany.com/pics/-10smartest-cities-planet-slideshow1#
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This 10 year development Songdo International
Business District (SIBD) is a new Smart City
project, estimated to cost in excess of $ 40 billion,
making it one of the most expensive development
projects ever undertaken.
The Songdo IBD was part of former President
Lee Myung-bak's effort to promote green and
low-carbon growth as an avenue for future
development after 60 years of reliance on exportoriented manufacturing. Under this initiative, the
Songdo IBD is being developed as a sustainable
city with more than 40 % of its area reserved
for green space, including 100 acres (0.40 km2)
park, 16 miles (26 km) of bicycle lanes, numerous
charging stations for electric vehicles and a waste
collection system that eliminates the need for
trash trucks.
Other components of Songdo include three
additional foreign university campuses to open in
2014. Namely, the State University of New York,
Stony Brook, George Mason University (Fairfax,
Virginia) and University of Utah.
Smart City Initiatives
The Master plan for the Songdo Smart City is often
referred to as the compact plan. The intention
is to develop a compact model that would be
replicated in many regions in the world. This is a
long period of development but it carries within
itself the proper roadmap for future Smart Cities.
In the principal master plan, goals where adopted.
Those goals are based on sustainable cities with
focus on the priority issues in global development.
These are the following:
1.	Open and Green Space:
A leading priority is about green and open space.
Smart Cities should provide its inhabitants
with open space, green and environmentally
healthy. There are two major design efforts
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here: maximize open space and make sure that
access roads and connecting infrastructure is
smooth, optimal, provide pedestrian walkways
and clean energy vehicles to move easily and
reasonable distance. In this regard Songdo IBD
has been designated with 40 % open space to
maximize the connection to nature within the
city for residents, workers and visitors. All public
areas are designed with concern for open space,
maximum sunlight and open skies. Plantation
for landscaping is used as much as possible
with focus on species that do not require a
lot of water.
2.	Transportation:
Efficient subways are planned, and over 25 km
of network of bicycle lanes will facilitate safe
travel and carbon-free transportation. Access
to the International Airport of Incheon is easily
made through buses and subway trains. Special
parking capacity is planned for fuel-efficient
and low-emitting vehicles, as well as for car
pool vehicles. Parking is primarily located
underground or under a canopy to minimize
the urban heat island effect and maximize
pedestrian-oriented open space above ground.
Additional infrastructure for electrical vehicle
charging stations will be integrated into parking
garage designs to facilitate the transition to low
emission transportation.
3.	Water Consumption, Storage and Re-use:
A canal in the central park will use sea water
instead of freshwater. This is will save a lot. Due
to the social landscaping designs, it is expected
to reduce irrigation-based potable water use
by 90 %. This is also due to the water-saving
irrigation systems, reclaimed storm water and
re-use of treated grey water from a city-wide
central system. Rain and storm water will be
reused to the maximum. Buildings with green
roofs will be used widely, which will not only

reduced the lost rain and storm water but also
alleviate urban heat and promote biodiversity.
4.	Carbon Emissions and Energy Use:
Central energy generation facility will be built
in order to provide energy for the entire city.
It will be fueled by natural gas. This will also
provide hot water to the project in addition to
power. One important aspect for such smart
development is to have the waste collection
done with centralized pneumatic collection
system which will collect all kinds of waste,
instead of having waste removal vehicles
operated.
5.	Material Flows and Recycling:
Normally a lot of construction waste in a city is a
serious source of pollution and bad environment
management. Songdo Smart City will recycle
75 % of the construction waste. This will provide
a lot of recycled and locally manufactured
materials which will be used to the maximum
extent possible.

6.	Sustainable City Operations:
All functions and operations of the city will
depend on sustainable procurement, with
emphasis on using digital interfaces for facilities
management. All kinds of management for the
city should always mandate environmentally
friendly products. Certainly smoking will be
prohibited in public areas and office buildings.
7.	Ubiquitous City:
The “ubiquitous city” is a concept which involves
having an IT cluster support center to manage
public services -including transportation,
healthcare, environmental protection, security
and disaster prevention-and also enhance
convenience and eliminate wasteful or inefficient
urban functions. The plans for Songdo to be
the first” U-City” means wireless networks
connecting all major information systems in the
Songdo community, whether they are residential,
commercial, medical or governmental. It will be
a connected city which combines broadband
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communications infrastructure, flexible,
service-oriented computing infrastructure,
and innovative services to meet the needs of
government agencies, citizens and businesses31.

5.5 Environment Smart Cities
5.5.1 Tianjin Eco City
The government of China and the government of
Singapore have embarked on mutual development
projects as good consociates and a good example
of international cooperation in the field of Smart
Cities. Considering China as a very large industrial
and trading country, it is clear that increasing
urbanization and increasing pollution are two of
the very pressing national concerns. An agreement
was signed between the two countries and two
major projects were adopted: one for an industrial
park (Suzhou Industrial Park) and the other one
for an eco city (Tianjin Eco-City).
Initiated in 2007 to address the problems
associated with the rapid urbanization including
dirtier water and more air pollutants, the Tianjin
Eco City project is an initiative about sustainable
development. It is an area that is one of the fastest*
growing regions in China after the Pearl River delta
and Yangtze River delta. It was designed to serve as
“a model for future developing Chinese cities that
is socially harmonious, environmentally friendly
and resource-conserving” and therefore, “it is
designed to be practical, replicable and scalable,
so as to serve as a reference for other cities 32”
. The Tianjin Eco-City project demonstrates
“the commitment of both countries involved in
addressing climate change, energy conservation,
environmental preservation, and sustainable
development33”. “Eco-city initiatives have been
rolled out in at least 100 Chinese cities34”.

What is interesting about this project of Smart
City is that it is meant to be one of the real-life
sustainable communities, spanning 30 square
kilometers and showcasing the hottest energysaving technologies35. The city will have an
advanced light rail transit system and varied
eco-landscapes ranging from a sun-powered solar
cape to a greenery-clad earth cape which will be
constructed between 2010 and 2020. In fact, it
aims to become a successful Smart City and
a model for sustainable development
characterized by
•	Social harmony - People living in harmony with
other people
•	Economic Vibrancy - People living in harmony
with economic activities
•	Environmental sustainability - People living in
harmony with the environment
The main concerns for abilities for the city is to be
(1) Practical - the technologies adopted in the
Eco-city must be affordable and commercially
viable,
(2) Replicable - the principles and models of the
Eco-city could be applied to other cities in
China and even in other countries and
(3) Scalable - the principles and models could be
adapted for another project or development of
a different scale.
An ambitious set of initiatives for Smart City
transformation have been designed and started to
roll out. Perhaps the most critical ones are
the following:
1.	Land-use Planning:
The use of land in Tianjin Eco-city is planned
in optimal smart way. This means that the

31 http://www.zdnetasia.com/smart-cities-key-to-competitive-economies62300715-.htm
32 http://www.mottmac.com/projects/?id=88116
33 http://sustainablecities.dk/en/city-projects/cases/tianjin-a-model-eco-city-in-the-eastern-world
34 http://www.scientificamerican.com/article.cfm?id=chinas-city-of-the-future-tianjin-rises-on-wasteland
35 http://www.huffingtonpost.com/13/01/2011/tianjin-eco-city_n_806972.html#s221860
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positioning of housing, business venues, public
recreation areas and other physical areas are
positioned in such a way that optimal transport
is needed for citizens in the daily life. For
example, business parks are located close to
residential areas to provide employment for
residents, which are within easy access of their
homes36. Planning is based on Transit-Oriented
Development (TOD) principles. Urban centers
serve each district where local and centralized
facilities are provided to serve the needs of
residents in each neighborhood.
2.	Transport Planning:
The concept of green transport is adopted fully
in this Smart City. Green transport works to
increase trips via public transport and nonmotorized modes of transport such bicycles and
walking. Smart rules suggest that non-motorized
and motorized roads will be separated to
minimize conflict between pedestrians, cyclists
and vehicles, with priority given to pedestrians
and non-motorized transport, as well as public
transport.
3.	Green and Blue Network Planning:
So called green (plantation / vegetation) and
blue (water) landscaping and design is essential
for eco-cities. This planning and design will serve
for two reasons: optimal control of environment
(recycling, clean energy CO2 etc.) and providing
an attractive environment for waterfront
development and water-based recreational
activities.
4.	Public Housing:
The significance of Public housing in Tianjin is
derived from the fact that it is a major tool for
promoting people’s life with other people. The
primary objective is to fulfill the housing needs
of lower and lower-middle income households
working and living in the Eco-city. The principal
criterion behind its planning is to facilitate

pedestrian flow-through and have shared
community spaces to facilitate interaction
among residents. Such facilitation is not limited
to closeness and minimal transport, but also
include technologies that enable the housing to
collect their own rain water for reuse, powered
by geothermal energy, have window shutters
that move with the light, in order to keep
buildings cool, and heating systems that use
solar energy.
5.	Policy and Regulatory Frameworks:
The physical development of the Tianjin Eco-city
could not be successful without the supporting
policies, programs, guidelines and standard
operating procedures (SOPs). Such standards
and guidelines were developed within the
project. They include:
•	The Public Housing Policy Framework for the
Eco-city has been formulated.
•	The Green Building Evaluation Standards (GBES).
•	A set of Integrated Water Management
Guidelines which cover water conservation,
water safety and quality and sanitation and
drainage.
•	Environmental management guidelines, a
sustainable development blueprint and an
integrated environmental and water quality
monitoring system.
•	The Eco-city’s Social Management Framework
which covers areas like education, healthcare,
sports, culture and social security was developed
with the contribution of Singapore agencies.

36 http://www.tianjinecocity.gov.sg/bg_masterplan.htm
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In sum, the Tianjin Eco-city enjoys key
features that are as follows:
•	Innovative public transport and
pedestrian-oriented urban design to
limit the use of private motorized
transport (to less than 10 % of
journeys)
•	Building development that meet
green building standards
•	A wetland to provide natural
treatment for recycled waste water
•	Organic waste usage to produce
heat and power, with 60% of the
city’s waste being recycled
•	Power and water consumption
management combined with clean
and renewable electricity generation
to limit carbon emissions
•	Job generation for at least 50% of
employable residents to minimize
commuting

5.5.2 Yokohama Smart City
Smart City Initiatives

Close to 3.7 million people residents Japan’s
Yokohama city is packed with commercial
buildings at its center and on the coast next to
the port37. However the business district provides
a different outlook than that of the residential
area, which is towards inland. In between, there
are parts of the city that are very competitive
to become areas of Smart City development.
Examples of these include the commercial district
centering on Minato Mirai, with its numerous
high-rise buildings on the site of a redeveloped
bay area that used to be a shipyard; the large-scale
Kohoku ˝new town˝ area, developed between the
1970s and the 1990s; and the bay around which
large-scale apartment and industrial complexes are
concentrated.
The Kanagawa Prefecture in Japan realized with
its major capital city Yokohama that major
challenges will have to be met to make sure that
the future of this prefecture and its more than
thirty cities, towns and villages. The concept of
a smart prefecture, originally smart region, has
provided a guideline to city planners to make sure
that a smart Yokohama is but a first step to a more
regional development towards a smart life, smart
economy and so on.
Due to earthquakes, and the Second World
War, continuous natural risks and disasters
have led to the realization that energy and the
social community cohesion is key to any smart
development. As such, Smart City initiatives were
adopted. Each of these initiatives in fact is a major
pilot project to respond to smart sustainable
development.

37 In the early period of Japan’s modernization, the port of Yokohama developed as the gateway to the world and now it is a top-class port in Japan in
terms of trade volume.
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The Yokohama Smart City Project
The government of Japan, through its Ministry of
Economy Trade and Industry in Japan, has decided
to select four Japanese cities and work with them
to try to develop a pilot project. The purpose
of the project is to realize the “next Generation
Energy Infrastructure and Social System”.
The Yokohama Smart City Project (YSCP) was
started in 2010 as one of four cities selected for
such initiatives.
As a pioneer in Smart Cities in Japan, a project
called the Yokohama Smart City Project (YSCP)
was planned in an effort to develop a model for
Smart Cities by means of cooperation between
citizens, private companies, and the municipality.
Certainly it was intended too to become a
successful model to Japan and the rest of the
world. The project depended in its initial phase
to identify essential large-scale operational
experiments within Yokohama. Attention was
made regarding the fact that this metropolis
has a diverse topographical range of districts
which would be able to embed versatile types of
Smart City projects and initiatives. For example,

different energy management systems (EMS)
were built in order to manage energy and make
energy use visible. These systems were made
for all kinds of needs: for houses, residential
complexes, apartments, factory operations, group
management of office buildings and commercial
facilities. In addition they included facilities for
electric vehicles (EV) for charging and discharging
verifications, charging stations, and the SCADA
(supervisory control and data acquisition) storage
batteries that contribute to system stabilization,
which will form the nucleus of next-generation
transport systems, and offer optimal management
of energy at the level of the community as a whole.
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Yokohama Smart City Project (YSCP):
The aim is to transform a city already
provided with social infrastructure into:
•	A low-carbon city while maintaining
the comfort of its residents
•	Introduce, develop and operate
energy management systems (EMS)
optimized for this specific region
•	Use photo-voltaic generation and
other forms of renewable energy
•	EMS will be provided for homes,
offices and commercial buildings,
factories, and charging stations for
the transport sector
•	Work to change the way that citizens
relate to energy
•	Curb peak energy demand and
conserve energy through their
mutual linkage
Major urban problems and challenges face the
City of Yokohama, among which are pollution,
traffic congestion, inundation and solid waste
management. The YSCP is the pilot project
implemented by the collaboration of the City
of Yokohama with leading business companies
such as Accenture, Tokyo Gas, Tokyo Electric
Power Company, Toshiba, Nissan, Panasonic, and
Meidensha and also with active participation of
citizens. It had three major concerns that base the
fundamental goals of the project:
•	The excess emission of CO2 is an alarming fact.
The project has been set to significantly reduce
CO2 emissions, thus achieving a low-carbon city
while maintaining the comfort of its residents
•	The use of energy is not the main goal instead
it is the development of a smart energy
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management. It is planned to achieve a dramatic
introduction of renewable energy. This includes
the development and operation of energy
management systems (EMS) optimized for
this specific region. Such EMS will be provided
for homes, offices and commercial buildings,
factories, and charging stations for the transport
sector. It also focuses on the use of photo-voltaic
generation and other forms of renewable energy.
•	Finally it is the purpose of the project to work
closely with citizens in order to help them
develop a new way to dealing with energy.
Such capacity building and change through
the community will certainly help control peak
energy demand and conserve energy.
Currently the project is being implemented
through a master plan till 2014. The first phase,
which was planned for 2010-2012 was focused on
technologies that can afford a small start. It had
the objective of verifying the technologies that
can be adopted quickly and easily practically and
proactively introduced through a comprehensive
platform. The second phase planned for 2013-2014
in order to work on the expansion of scope: that is
the services and new businesses which disseminate
the verified technologies will be introduced on
a trial basis in order to verify their economic
viability, and then will be introduced over a wider
area in order to verify the effect of disseminating
the services as a social system.
Intensive investment financial plans are laid
down in order to provide renewable energy
facilities to the region. By introducing demand
side management, the project will explore more
efficient methods than controlling output
fluctuations through stationary storage
batteries alone.

Yokohama Smart Community
Another important initiative is the Yokohama
Smart Community which was established in 2011.
This is a joint project between the government
and the businesses, primarily the participants
in the Fukuoka Smart House Consortium and
Yokohama businesses, academic organizations,
and the City of Yokohama. It depends primarily
on the tasks of verification of energy-related
equipment and concepts. This will allow a range
of performance testing including the use of power
generation equipment (e.g. solar, wind power,
fuel cells) necessary for home energy production,
power and heat storage, and geothermal resources,
and related tools and methodologies with their
activities and practices. In fact the project intends
to ensure a harmony with nature, and fusion with
art and culture for current and future generations.
This will be achieved through promoting housing
designs and individual residences in a way to
use the natural environment and scenery of
Yokohama.

Yokohama Green Up Program
As a result of continuous deforestation,
industrialization and commercialization of land,
greenery decreased dramatically in the last few
decades. The Yokohama Green-Up Program
intends to stop continuously decreasing greenery
and to inherit greenery environment to next
generation. The main targets of this program is
based on three core actions:
1.	Strategically stop deforestation and preserve
forest areas.
2.	Adopt policies to preserve agricultural land.
3.	Introduce activities and projects to develop
greenery such as acquisition of greenery area
and training of farmers and community-level
greenery development.
As part of financial resource planning for
developing and enhancing greenery areas
identified in the program, the City established
Yokohama Greenery Tax.

G30 Program for Waste Management
The City project integrated solid waste issues
with environmental problems and resource, and
energy issues and plans which helped to look at
waste management in a more realistic and smarter
way. This helped reduce volume of general waste
by 30 % by 2010. Currently the waste reduction
was successful. This is because the City adopted a
comprehensive approach on waste management
and collaboration of all stakeholders including
citizens, business sector and government.
The City introduced integral management of
general waste, industrial waste and recyclable
resources, set target of reduced volume of
incineration treatment and landfill disposal,
formulate rules and platforms to promote
activities, and conducted intensive briefing for
citizens to follow the rules.
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6.1 Introduction38
Following the events that started in 2011,
Arab countries are engaged in dialogue to
adapt and modify governance systems to
build new institutions. In an effort to make
governments more transparent
and inclusive, particularly in economic
activities and development. A driving
reason and criterion for such change are
the efforts to attract foreign investment
and make the transition from agriculturebased to services and industrial economies.
Hence they are gradually reforming
land use management, banking and
financing systems.
In all over the world, the urbanization rate in the
Arab World is one of the highest. In fact 56 % of the
over 350 million people in the Arab countries live
in cities. Past and emerging conflicts as well as poor
economic worsening droughts are major drivers of
urbanization. Some regions in the Arab world such
as the Gulf Cooperation Council are witnessing the
fastest rate of total population growth, while others
like countries in the Southern Tier are experiencing
the fastest rate of urbanization. Total population
is still projected to double by 2050. This trend will
place continued pressure on urban infrastructure,
housing and social services.
For example, a lot of young people of Arab
countries move to cities, mainly due to
unemployment in their areas. Recalling that over
53 % of the population are under 25 years of age,
and the demands of maturing youth for jobs and
housing will add to the pressures on urban systems.

In large cities, there are slums that are homes
to a lot of poor people. Lack of proper land and
affordable housing causes these slums to grow.
Normally they are composed of older deteriorated
buildings. Although there are newly-constructed
forms of housing, yet they are not durable and lack
most of the services.
It is unfortunate that the youth unemployment
in the Arab region is the highest in the world,
according to a report by the U.N. International
Labor Organization (ILO). As a region, youth
unemployment is the highest globally at 23.2 %,
compared to a world average of 13.9 %, and varies
significantly within sub-regions39.
In this ILO study, a general overview of 90 cities
was conducted. These cities have a population of
200,000 people or more. The largest of course is
Cairo of over 18 million people. Cities also have
been classified along three important directions
that would affect the process of transformation
into Smart Cities, no matter how partial this
transformation is. It is along these directions that
any future pragmatic Smart City transformation
should be based and makes use of a staged
transformation plan, no matter how long the
duration of transformation may be. Nothing can
be done at one stage, no fixed plan that fits all
cities and hence careful selection of strategies
of transformation should be setup in order to
achieve quick and efficient success, no matter
how small a step that may be. Appendix 3 shows a
comprehensive list if these cities.

38 In this section, the following report served as a multiple reference: The State of Arab Cities 2012: Challenges of Urban Transition: United Nations
Human Settlements Program (UN-Habitat) 2012
39 http://english.alarabiya.net/articles/264749/06/02/2013.html
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Figure 8: Directions affecting strategy formulation
for Arab Smart Cities

6.2 Characteristics of major Arab cities
The Arab world extends over four different kinds
of regions. These regions are characterized by
similar socio-economic characteristics, which are in
turn supported geographically. Table 3 shows these
regions, and Figure 9 represents their geography.

Mashreq

Maghreb

GCC

Southern Countries

Egypt

Algeria

Bahrain

Comoros

Iraq

Libya

Kuwait

Djibouti

Jordan

Morocco

Oman

Somalia

Lebanon

Tunisia

Qatar

Sudan

Palestine

Mauritania

KSA

Yemen

Syria

UAE

Table 3: Regions of the Arab World
The population is growing fast in the Arab cities.
Figure 10 shows the growth in urban population,
while Figure 11 shows the rate of urbanization.
Mashreq
Maghreb
Gulf Cooperation Council
Southern Tier Countries

Figure 9: Regions of Arab Countries
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Figure 10: Urban Population increase in Arab Countries
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Figure 11: Urban Population growth rate
In fact, the four regions of the Arab world listed in
Table 3 have differing population ratios. Figure 12
shows the population of these regions in millions
of people.
The urban population in the Arab world has
quadrupled between 1970 and 2010. It is
expected to double by 2050. Consequently urban
development is a significant and necessary scope
of action. In fact, urban development in the Arab
region is driven by three factors40:
1.	Economic development, where economic
activities such as private sector business growth
drives population movement from rural areas
to cities.
2.	Migration to oil-rich countries is a substantial
reason for urban population change. Many
people as manpower at all levels seek
employment and work in the Gulf Cooperation
Council countries.
3.	Drought or armed conflict is both natural
and man-made disasters that drive people to
emigrate from different areas to other cities
within the Arab world. For example, the war in
the Gulf has caused millions of Iraqis to move
into major cities like Amman, Dubai and others.
Certainly this has been seen very clearly recently
in the case of the conflict in Syria, where Syrian
people have sought safety and work in other
countries like Jordan, Lebanon and others.

2040

2050

Southern
Tier
79.11

GCC
37.99
Maghreb
86.4

Mashreq
147

Figure 12: Population of Arab regions (millions)
The industrial and service sectors, which are largely
concentrated in cities, contribute over 92 % of the
GDP in Arab countries. Agriculture, which employs
25 % of the workforce, has been declining as a share
of GDP and was 8 % in 200841. Many countries,
especially those that rely heavily on oil revenues,
have been diversifying their economic bases in the
manufacturing, service, tourism and knowledge
industries with a particular aim of employing
well-educated youth.

6.3 Urban Life Challenges
In Arab cities, especially the large ones, there are
several situations where land use and the access
to services, infrastructure, health, and education
are widely different from one side of the city to the
other. In fact, this depends mostly on what regions
of the Arab world we are addressing. Excluding
the GCC region, we have serious problems in the
South Tier countries, but for the Mashreq and
Maghreb, the cities exhibit wide gap. GCC cities are
well established in general and many of the leading
cities are considered already example of Smart Cities
which all Arab cities have to look for and learn from.

40 In 2010, the Arab states had in 7.4 million refugees, 9.8 million internally displaced and 15 million international (economic and labor)
41 UN-DESA. (2010). The World Urbanization Prospects: The 2009 Revision. New York: UN-DESA.
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•	Unemployment and continuing poverty is a
growing urban phenomenon. Governments
throughout the Arab world have developed
policies to channel investments into secondary
cities in an effort to improve rural-urban
economic linkages and foster more equitable
development across each country. These policies
also facilitated the response to the high demand
for housing. In addition, infrastructure and urban
management systems in key cities have been
well addressed too, and better governmental
ability to provide serviced land, proper services
and bring about regulatory framework for better
citizen service.
•	Housing for the households in the upper-income
tiers has been facilitated efficiently by the private
sector, but there is still a shortage of affordable
units for lower-income households. Tunisia was
the first Arab country to eliminate slums, restore
historic areas, regularize land tenure and ensure
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basic services to the urban poor. Morocco, which
has the most developed affordable housing
program among Arab countries, reduced the
number of slums by 65 % between 1990
and 2010.
•	Water and Food Security: The Arab world is
one of the most water scarce regions in the
world, with an average of 2,000 cubic metres of
renewable fresh water per capita. Around
8 % to 10 % of water is used for domestic
consumption, 5 % to 7 % for industrial uses,
and 85 % for agriculture, making it the most
vulnerable sector under climate change.
Models project that domestic food production
will decline by 10 % to 20 % in the region due
to climate change and by as much as 40 %
in countries like Morocco. This will have a
tremendous impact on countries for which
agriculture is a major employment base such as
Algeria, Egypt, Morocco, Syria and Yemen.

•	Energy Mitigation and Adaptation:
Arab countries are among those which have
the highest potential for renewable energy
in the world. There are few major initiatives
underway to build solar and wind facilities that
transmit energy. These projects depend on the
political cooperation between countries, some
of which have closed their borders to each
other. If successful, they will contribute to the
employment base and economies of their
host countries.
•	Adaptation to Climate Change:
Apart from the GCC cities, Arab cities do not
have serious and sufficient plans to mitigate the
risks and effect of climate change. According
to a 2010 ranking of countries’ vulnerability to
climate change based on their ability to adapt to
risks, Comoros, Somalia and Yemen are among
the top five most vulnerable countries in the
world. These countries in particular will need
international support on technical issues as well
as institutional capacity building with regards to
climate resilience.

6.4 A short note on Governance

countries have been highly centralized and the
devolution of responsibilities to local authorities
has been uneven, with a tendency for central
governments to devolve responsibilities without
a proportionate redistribution of funding or
giving local authorities the power to raise
revenue at the local level.
•	As has been developing since 2011, repercussions
of civil unrest in many of the major Arab cities
have powerful effects and implications on the
global governance of cities. Although major
national debates have been going around in
almost all major Arab cities, they all agree on
the need to demonstrate for a new participatory
approach to governance in general, and local
governance in particular.
•	The private sector is a crucial factor in
the resource mobilization for the proper
implementation of any transformation in
the city. A strong partnership is necessary
between the local government, the private
sector and certainly with the non-government
organizations that enlist citizens and universities
and research centers as well.

•	Traditionally cities in the Arab countries have
strong ties to central government, and as such
there is always the controversial gap in city
governance, where central government plays
a major role and leaves a lot of impact on the
governance process, notably the master plan
development and implementation.
To implement these plans successfully and
manage increasingly large and complex urban
systems, governments in Arab countries will
need to better coordinate the complementary
roles of central and local governments and
increase the participation of the private sector
in urban development. Historically, these
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7.1 Are there any principles to follow?
This study of the major Arab cities had an
objective not only to infer characteristics of
these cities, but also to find out what kind of
difficulties and challenges may be encountered if
the Smart City professional attempts to plan the
transformation for such cities.
Going through these cities and conducting
research in this regard was general in nature but
emphasized the essential characteristics of these
cities. These included data such as: population,
date of establishment it, size in area, GDP of the
country, transport indicators, education indicators
and so on. However, the results were meant to
get a bird’s eye view of the big Arab city, trying to
find out the most feasible orientation of working
out plans for the transformation with the least
anomalies possible. This is represented in a process
that could form a cycle of iterations until it settles
to a steady situation. Four steps are identified:
1.	Selection of cities, and for each city selecting the
priority sector to address. As it is clear that it is
almost impossible to develop a city that carried
within itself lots of gaps among its citizens and
its physical components.

Selection of
Cities & Sectors

Macro & Micro
level policies

2.	Selection of the proper policy for Smart City
development on both: macro level and micro
level.
3.	For the selected sectors of selected cities
strategic goals are defined and properly
described.
4.	Based on approval of the strategic goals, project
initiatives and project ideas are developed.
The collection of these project ideas are
formalized in a national initiative to develop
smart programs for Smart Cities and a road map
for implementing this transformation can be
identified.
These four steps must include stakeholders and
they should be engaged actively.
During this process it is important to have
feedback all the time, where some changes to
previous plans can be made, even if resulting
some cities or sectors are to be done due to the
difficulty of going ahead with the prior set plans
or selections for one reason or another. Practical
concerns may drive some change in the plans.

Strategic Goals for
Selections made

Project Initiatives
Definitions

Figure 13: Principles of framework of operation

Chapter 7: Development of Arab Smart Cities

75

The following table shows a more detailed description of these processes:
Step

Typical actions

Selection of cities & sectors

• Selecting proper indicators and diagnostics
variables
• Identifying a desired set of Arab cities to be
examined for possible Smart City transformation
planning
• Conducting data gathering, analysis and reporting
• Identifying critical sectors in cities studied
• Developing a tool for assessing the readiness of a
city and/or a sector for possible transformation
initiative
• A template and a method for examining cities
and sectors of cities that will provide a clear
assessment of the challenges and opportunities.

Macro & Micro level policies

• Considering the particular country case, and
considering results of the diagnostics and
readiness assessment, a set of policies should be
defined that will be used as guiding principles for
the development of a strategy for transformation
of Arab Smart Cities.

Strategic goals for selections made

• Setting up of clear strategic goals to achieve.
These goals are formulated according to the
results of the selection process. Goals will address
the changes that are desired to implement within
the selected cities, considering priorities and
possibilities.
• Detailed project concept notes that would
address the ways such goals can be realized.

Project Initiatives definition
Table 4: Examples of Framework of Operation
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• Develop detailed project documents that will help
in implementing projects related to a Smart City.

7.2 Policies
With aging infrastructure in most Arab cities
around the globe, it is often difficult to increase
the operational efficiency without upgrading
the systems and/or processes. This means that a
system assessment is needed to determine the
course of action needed to achieve the desired
result pertaining to the facility/service provision.
A balance between the advantages and the
constraints has to be drawn to arrive at the
appropriate decision, based on available resources,
sustainability and the priorities dictated by the
community interests and plans. Arab cities are now
becoming very competitive in their endeavors to
attract Foreign Direct Investments and encourage
internal development.
Arab cities therefore have to follow policies that
would not only provide guidelines, but also can
be used to develop larger framework for actions
and implementation.

The following are basic examples of relevant
policies that are generic and would apply to almost
all cities that are a potential candidate for smart
city transformation.
• Planning:
An organization structure for the Initiative
should be put in place to oversee the design,
development and implementation ensuring
the availability of resources and sustainability
within national plans. Assessments of existing
infrastructure and the needed extensions to cater
for desired functionalities should be undertaken
to determine requirements and priorities.
A phased plan of action would then be set up
that would ensure availability of financial and
other resources.
• Operational efficiency:
It is the most important, if not most essential
pillar in a Smart City initiative, to establish
operational efficiency for the various services and
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facilities involved. As an example of such facilities,
a smart grid is a vital component in this regard. It
will efficiently manage the distribution of energy
and water based on patterns of consumption
utilizing smart instrumentation and high speed
connectivity. Provision would be set up to
facilitate the monitoring and control of leakages
and failures and the required quick response
maintenance and repair. This could be through a
central command and control operation centre
would manage the whole process.
• Data Management:
A huge amount of data would be collected,
stored and processed to produce the right data
on which a decision or a forecast is made that
affects the operation and management of the
Smart City resources and services. In this area,
Big Data characteristics and concepts come into
play, including data banks, data mining, analysis,
trends and other intelligent data management
processes. Several software systems would be
used to process and handle Big Data, including
forecasting, problem solving, modeling, and other
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analytics and operational systems. These data
related stores and systems are usually housed in
ICT Data Centres where high technology security
systems are deployed, since this data is rightfully
considered a national asset, let-alone institutional
and personal asset. Information integrity ,
accuracy and privacy is of utmost importance in
data management practices.
• Technology:
There are several aspects to technology
pertaining to the design, implementation and
operation of smart Arab cities, including: Data
Centre , Communications Networks, VPN, Cloud
Computing, Sensors, Intelligent Instrumentation,
Visual Operation Systems- Command and
Control Centre, Artificial Intelligent Systems,
Analytics Software Systems, and Other
Application Software. Those mainly ICT based
high technology components are the platform
on which a Smart City is built. Many of those
systems are innovative and tailor made to specific
situations, however, innovation in this context
is the name of the game. Creative approach to

the design and implementation of Smart City
projects has been a common practice based on
the newly adopted concepts and strategies of
smart Arab cities, together with situation analysis
procedures.
•	Cloud Computing:
Perhaps this is the most important kind
of technology issue that is gaining a lot of
acceptance, and rightly so, for its flexibility
and ease of use. It relieves ICT resources
management from day-to-day operational
functions, yet providing ICT power as needed. It
facilitates resources mix and match functionality
without the high investment required, this,
together with reliability and scalability as and
when needed. The economy of scale makes
it a viable alternative to a centralized high
capacity ICT internal Operations Center.
Backup provision is also an important aspect
of Cloud Computing, nevertheless, all these
characteristics and provisions should adhere to
international standards to maintain reliability
and interoperability.
•	Communications and networking:
This is another important pillar of a smart
community. Real-time flow of data and
information is essential for decision making and
to monitor and control operational processes
and responding to functional situations. WANs
connecting authorities, utilities and occupants,
would monitor services and secure operations
and maintenance, while LANs covering buildings
and specific areas would monitor and control
alams, metering, access, emergency requests,
lights, environment conditions, and parking. Yet,
provision for detecting and registering devices
and instruments, including configuration and
troubleshooting, are an integral part of both
WANs and LANs.

•	Ubiquitous Computing & Accessibility:
It is quite evident that to fully reap the
benefits provided by a Smart City, provision
for accessibility by people, business and
government, should be from anywhere at any
time. This necessarily implies that high security
systems should be deployed to ensure the safety
and security of the assets and services, and
maintain the integrity of the processes, hence
building trust in the deployed systems.
•	Security and Safety:
There is a need to set up contingency plans
which would include back up facilities for
operational and data centers within and
outside the city to cater for unforeseen failures
and disaster control, This should also encompass
disaster recovery and response teams.

7.3 Strategy for development of Arab
Smart Cities
Strategies if well chosen can guarantee the success
of the implementation, provided needed resources
are made available. No matter cities and sectors
are chosen, the overall concern for the Smart City
transformation world have to take the overall
view of the city and not only a sector. In other
words: think and strategize for the entire city,
but implement for part of it cannot work for all of
its transformation.
In fact, there are three special strategy concerns
that are true in the case of Arab cities.
•	Arabs need to better coordinate the
complementary roles of central and local
government and increase the participation of
the private sector in urban development, and
the highly centralized governance should be
controlled to allow more freedom for the local
governance and increase the level of cooperation
between the citizens and the government closest
to them.
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•	The Arab region is the least integrated of
the world in terms of internal trade because
economic complementarities between countries
in the region are underutilized, while regional
physical and policy infrastructure remain
uncoordinated.
•	As the world is getting global and in fact
globalization is accelerating, there is an urgent
need for greater intra-Arab cooperation to
Planning

Physical

develop and maintain a strategic position for
Arab cities in this world.
Looking at the overall transformation of the Smart
City, five unique pillars of Smart City planning and
development can be seen. If these are addressed
properly, they will generate a general roadmap
of actions and project ideas for the Smart
City transformation. Table 5 below presents a
conclusive view of such strategies.

ID

Partnerships

Policies

A Smart City makes
A Smart City has
strategic investments in a vibrant, 24 hour
its strategic assets.
downtown.

A Smart City has a
compelling national
brand.

A Smart City integrates
its universities and
colleges into all aspects
of city life.

A Smart City
understands the
big picture but pays
attention to small
details.

A Smart City uses
natural and cultural
assets to build a good
quality of life.

A Smart City has high
quality public space.

A Smart City is
A Smart City attracts
attractive and rooted in high human capital
a strong sense of place. knowledge workers.

A Smart City
has enlightened
entrepreneurial
leadership.

A Smart City values
creativity and
welcomes new ideas.

A Smart City has
vibrant streets at no
additional cost.

A Smart City
understands its DNA.

A Smart City insists on
balanced, sustainable
growth.

A Smart City
has balanced
transportation options.

A Smart City values and A Smart City produces
capitalizes on scenic
festivals that celebrate
resources.
the city.

A Smart City is good for
children.

A Smart City
offers its citizens
varied economic
opportunities.

A Smart City
has recreational
opportunities for all
ages.

A Smart City embraces
and relishes diversity.

A Smart City has strong,
shared values.

A Smart City knows
that all economics is
local.

A Smart City is a green
city.

A Smart City is
prepared for globality.

A Smart City is a
destination that people
want to visit.

A Smart City values its
first suburbs.

A Smart City
has distinctive
neighborhoods
that encourage
neighborliness.

A Smart City is
resourceful, making the
most of its assets while
finding solutions to
problems.

A Smart City takes care
of the basics.

A Smart City has
A Smart City has
pleasurable rides, roads, a ritual event that
symbolizes the values
pedestrian walks, etc.
and aspirations of the
community.

A Smart City is
nationally competitive
on significant factors.

A Smart City has an
outdoor living room.

A Smart City thinks
locally, acts regionally.

Table 5: Generic Strategies for overall Smart City transformation
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A Smart City engages
its artists in to the life
of the city.
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7.4 Challenges for Arab Smart Cities
transformation
There are many challenges for Arab Smart City
transformation. One could think of detailed
ones, or specifications on a smaller level, but in
all cases some of these challenges are so strongly
critical, that their careful study is needed, and
well established strategy of response to these
challenges should be adopted.
These major challenges facing the Arab cities can
be identified as follows:
1.	Unemployment: This is not only the effect
and impact on the economy and the financial
well being of the citizen, but rather the
disenchantment and poverty induced by lack of
work and mobility has been one of the fuelling
mechanisms for the recent political polarization
of the region.
2.	Arab countries have some of the scarcest
water resources per capita in the world and
groundwater reserves are being depleted at
alarming rates.
3.	Food security and availability: Although 85 % of
the region’s water is used for agriculture, most
countries in the region import more than
50 % of their caloric intake.

4.	Climate change induced temperature increases
and precipitation declines are projected to
increase water scarcity and the frequency of
severe droughts and also decrease agricultural
productivity by 10 % to 40 %, potentially, leading
to further poverty-induced rural to urban
migration.
5.	The lack of public facilities in physical land
organized properly with the associated greenery
are major challenges too.
6.	Perhaps the transportation networks and hubs
among different sectors are most important
in major Arab cities as they are not properly
developed or managed.

7.5 Alignment with national
e-governance
The national e-government initiative in countries
is the umbrella under which all electronic
services and smart applications are designed
and implemented. Migration to advanced
e-services has become feasible and can be
implemented efficiently at relatively low cost,
even if the e-government national program is
not fully complete. A choice of e-services from
the e-government can be an enhancement to the
transformation of some sector into a smart one.
Alignment is the process of making sure that the
transformation plan of the city/sector to a smart
one would not pose any duplication, hindrance or
distraction to the national e-government plan. In
fact transformation tasks include e-services among
others like environment, energy, transport etc.
The alignment is necessary when it comes to
e-services at least. There are three possible
strategies by wich alignment can be achieved:
1.	The city government adopts an abridged model
or subset of the e-government applications, and
tailors them to fit the city’s needs which simply
provide the city with a “local e-government”
system.
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This will guarantee interoperability of course,
but it may require central support from the
national e-government, which would become
a constraint to the development of the Smart
City applications. Some major issues that will
need to be addressed are the issue of what data
is public and how citizens can be enabled to
use such data. This is possible if the national
e-government initiative is at a well developed
stage and is stable.
2.	The city government chooses to request
the national e-government team to provide
complete support to its smart services and
technology adopted. This is similar to the
concept of Service Oriented Architecture
(SOA), where relations of the nature of IaaS,
PaaS and SaaS: the national e-government
initiative provides the city government with
Infrastructure, platform and software as a
service. This is not recommended for Arab cities,
mainly due to the fact that major e-government
initiatives in Arab countries, with the exception
of the GCC, have been suffering from instability
in terms of technology, services and human
resources in the past few years. So this option
will have serious difficulties to be implemented.
3.	Finally the possibility that the Smart City
transformation projects adopts the general
guidelines of the national e-government
initiative, accepts the same priorities and
standards adopted, and starts its own project
while maintaining such priorities and standards.
This is an expensive option but it allows
flexibility of the Smart City team to implement
their transformation in the most feasible, and
suited way to guarantee success.
Based on the facts of the major Arab cities
examined, the proper choice of such alignment
strategy depends heavily on the particular city.
In other words, as there is no size that fits all, the
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alignment does not have to be implemented in the
same way for all cities, instead the most feasible
and logical choice can be adopted for each city
separately.
General alignment would have to cover common
grounds. The following is a list of the areas where
alignment is not only recommended, but rather
essential. The degree and nature of such alignment,
based in the three strategies just mentioned, can
be flexibly chosen to accommodate each city case.
Policy
• Standards/Architecture 
• Strategic Planning 
• Security/Privacy 
Operations
• IT Service Delivery 
• Portal Management 
•	Government-wide (or City-wide)
Enterprise Applications 
• Applications Development 
• Help Desk 
• Project Management 
Process
•
•
•
•
•

Procurement 
Budgeting 
Project Oversight 
Performance Measurement 
Business Process Re-Engineering 

7.6 Examples of Quick Wins
In transforming a city into a smart one, governance
becomes an overarching and decisive factor.
Success cannot by all means be achieved without
the complete collaboration and integration of all
stakeholders. Decentralization of operations and
governance, while keeping a centralized planning

(a national council) may be a good proposition. In
all cases, smart applications that can be the actual
outcome of smart sector transformation would
require close cooperation with many stakeholders.
•	It is a fact that cities are different and
consequently have different priorities and
needs. However there are several areas that
are so popular such that they also appear on
the priority list of all cities. Smart applications
and smart transformation can be very easily
implemented in form of “quick wins”. Small
applications that can be developed and
implemented do not cost much and can be very
useful for compiling smart capabilities in a city.
•	Smart transportation: Perhaps this is the most
popular sector for Smart City transformation
and projects. Most cities suffer from congestion
and most citizens put traffic at the top of the

list of things they want solved. This includes
proper routing, green transportation, parking
facilitation and so on.
•	Energy efficiency: Although one might think that
there is a need for a lot of heavy technology for
smart use of energy but many energy efficiency
programs can often be implemented at low
costs. Many achievements are possible through
simple behavior changes like learning ways to
save water and electricity, substituting more
efficient light bulbs etc.
•	Smart power grids: City governments can gain
great approval if they improve reliability and
resiliency in power management and budgeting
while keeping citizens well served.
•	Smart water networks: It is estimated that about
30 % of the water that is pumped worldwide
does not reach its destination. Important and
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smart applications can help to locate and manage
leaks and theft prevention especially in regions
where water is scarce and costly.
•	Smart street lights: Without any doubt,
technical solutions to make Smart Street
lighting is an excellent choice for a first project.
One of the very promising smart processes
could be by networking the street lights and
adding communications to each one; then it
becomes possible to develop numerous smart
applications, including remote diagnostics
and control.
•	Public safety: The immediate results of
applying smart applications for the police
can have dramatic impact on crime rates and
public confidence. With proper information
management system online accessible by Police
officers, with cameras, laptops, tablets or smartphones, and with real-time sensor data, the
police force can provide better public safety.
•	Digital government services: This is also easy
to implement, yet very useful and helps
citizens smartly. Using the web, access and
mobile phones payments can be made. There
are dozens, if not hundreds of possibilities,
including licenses, permits, registration for social
services, purchase of fare cards, and many other
applications.
•	Smart payments: Complementary to
government services and other applications, the
ability to transfer funds and conduct financial
transactions electronically, such as paying fees
and so on, is a popular smart application and
extremely useful for e-services and Smart City
operations.
In fact, there are many online smart Apps stores
for Smart City applications such as the Smart City
Apps Gallery42 and City Mart43 where there are
more than 1000 suppliers of smart apps that are
being developed by and for cities around the world.

7.7 Capacity Building and Change
Management
The Smart City Transformation Initiative should
have two important and necessary projects that
should go along the way of the implementation of
transformation. These are capacity building and
change management.
As there are many stakeholders involved, and not
only the technical and people who will implement
and operate the Smart City projects, capacity
building is very important. It is not a one-time
activity or standalone project, it is an ongoing
set of activities that should last long enough to
make sure that it is not only technology that are
brought to the city, but rather it is a way of living
and human resources too. So capacity building
is mostly around training, but innovated and
efficient one, for all domains and skills that are
needed. The Smart City capacity building should
adopt three principles:
•	The senior officials of the City should provide
visible leadership to support the Smart City
Strategy
•	Employees will effectively participate in the
Smart City Strategy
•	The Smart City Program will promote awareness
and encourage citizens and businesses to
develop digital skills
The other project is change management.
There will be a lot of change in the life of the
city officers, citizens and users of all smart
applications involved. Any change is normally
not easily accepted or concured with. It is not
because of resistance or bad intentions, but a new
way of living is not easily adapted especially in
communities that have a wide gap of digital divide
between its citizens. Therefore a special project is
needed to manage this change at all levels.

42 http://smartcitiescouncil.com/user/login?current=node/42 and http://smartcitiescouncil.com/smart-cities-apps-gallery
43 http://citymart.com/Default.aspx
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Objectives of Capacity Building and Change
Management project can be identified to include:
1.	Develop and implement a Smart City awareness
program for senior city officials
2.	Develop Smart City capabilities in stakeholders’
entities through institutional strengthening
and training
3.	Establish a Smart City Knowledge Group
(or center or entity) to coordinate developing
basic IT training and provide training for the
public when needed
4.	Develop and implement Smart City awareness
program for the private sector and citizens
This study suggests that the five tracks of capacity
building/change management framework are:
1.	Availability of Skilled Human Resources:
Constitutes the backbone of IT capacity in
the city government. This track will create an
effective relationship between skilled manpower
and the needs of the new IT systems and
applications within the Smart City. Availability of
skilled and well-trained manpower will result in
a sustainable model that responds to changing
work environments and supports delivering
e-Services to citizens. The development of IT skills
among city employees will facilitate growth in
the maturity levels of the smartness of their city.

3.	Creation of an Enabling Environment:
The Enabling Environment will support
alignment of the overall culture of the Smart
City within all organizations and offices of the
community. This important and supporting
track will focus on the Smart City values and
set standard expectations from a cultural
perspective for all employees and will be a strong
support for Capacity Building.
4.	Development of an Institutional Structure:
It is crucial to institutionalize a structure
to sustain the IT capacity and support by
recognizing the unique competencies needed
in the smart technology and IT domains in the
city. This track will define the required structures
to support the Smart City unit in technical and
business terms.
5.	Increasing Stakeholder Awareness:
The Smart City program has many stakeholders
that need to understand the importance of
the program, receive updates on progress and
achievements, and understand the required
actions and support available for them to deliver
on their expected roles. High awareness levels
with different stakeholder groups, will increase
engagement and accordingly facilitate
capacity building.

2.	Supporting Systems and Processes:
A high-performing Smart City government
will require doing more than simply control
operations. This track takes into account the
(non-operational) supporting processes that
will enable capacity building and the means of
promoting high performance and innovation.
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8.1 Forward
The remarkable development of the UAE, specially
Dubai, in developing state of the art Smart City
initiatives have been a clear proof that Smart Cities
are realities and can take shape in case-tailored
and successful implementation to particular
cases. This successful development is a definite
message to Arab countries in particular, and
to all developing countries in general, which is:
technology can be a great tool for temporary to
make city life better and more agreeable to its
inhabitants, and this is not limited to rich cities
and/or developed countries.

In the same logic that e-government initiatives
are not limited to developed countries, and
mobile telecommunications are a luxury for poor
countries, it proved to be equally important, and
in many cases necessary.
It is simply asking existing city government to do
what they are doing but in a “smarter” way.

8.2 Three rules!
This study proposes three rules for “Arab Smart
Cities”.

Rule 1

لتحويل المدن العربية الذكية يفضل العمل على تحويل الكثير األكثر في القليل األقل
وليس القليل األقل في الكثير األكثر
For Smart City transformation, it is highly recommended to proceed for more
comprehensive work on a sector rather than on many sectors (more vertical rather
than horizontal).
It is better to pick a sector, or part of a sector and invest in transforming that part
into a smart one, rather than do little in trying to transform the whole sector or
the whole city. For example, it is more efficient in cities like Arab cities to identify
stakeholders in one sector, such as traffic control, or transport and see what kind
of transformation can be done. This will provide a quick win (see Chapter 7) rather
than to start a huge project that will need a lot of resources and inertia to take off
the ground.
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Rule 2

يفضل أن تكون شراكة القطاع الخاص مع المجتمع األكاديمي هي الرائدة والمنفذة ويقتصر
دور حكومة المدينة على رئاسة المشروع والتوجيه والتنسيق وليس التنفيذ
It is highly recommended that the Private sector partnership with Academia is the
leading executive of the transformation, while the city government is acting as the
steering and coordinating body.
Local governments in Arab cities exhibit a lot of political instability and inability to
make a unified leadership that would be able to support project work and protect
it from delay forces such as bureaucracy, conflict of interest, and other undesirable
qualities, especially in highly developing governance. Therefore it is desirable if
the private sector is entrusted with a research/academic partnership to plan and
implement the transformational projects, while the city government reserves the
right to be a steering, coordinating and monitoring body with the power of
decision making.

Rule 3

يفضل أن تدخل إدارة المدينة الذكية في إتفاقيات إستراتيجية طويلة األمد مع مدن عربية
أخرى في المنطقة للشراكة الفنية
The strategic and long term partnership of the Smart City administration with
counterparts in other Arab cities in the region especially for technology issues is very
important and highly advised.
One of the main guarantees of sustainability and a logical thing to do is to have the
Smart City administration get into long term strategic partnerships with other Arab
cities in the region in similar projects.
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8.3 Recommendations and Perspectives

Recommendation 3: Piece-wise Development

Recommendation 1: City classifications and
selection process

•	Develop a task force of stakeholders, and share
decision making on selecting sectors of cities to
undertake a study to identify processes, data and
infrastructure needed for potential project work
that may transform part of the city, including
needs assessment components.

•	The use of metrics, indicators and measurement
of Smart Cities have to be done in detail over a
selected set of Arab cities, such as those chosen
for this study.
•	An extensive list of Arab major cities can
be developed with basic indicators such as
population, history, GDP, number of industries,
number of academic institutions, length of roads
and related issues. Such study will help select a
subset of these Arab cities that may be potential
candidates for Smart City transformation work.
•	The subset should identify priority areas such as
the ones mentioned in section 7.6 in “Examples
of Quick Wins”.
•	The identification of resources that can be
made available for each city should smart
transformation work, is to be planned.
Recommendation 2: Current status studies
•	A current status report and assessment of the
city can be done in two consecutive stages.
•	A general survey to assess the policies and
development strategies that are adopted by the
city regarding the six pillars of the Smart City
namely:
The economy, the people, the city government,
mobility, environment and the living Central Pillars
of Smart Cities (see items Chapter 3)

•	Provide a comprehensive study on a possible
piece wise development. This could be done
by identifying vertical components and
processes that could be transformed into Smart
City features, such as smart services, better
transportation policies, enhancements and
infrastructure for environment, energy and
other utilities.
•	Use strategic planning in order to develop a set
of Smart City transformation projects, preferably
those that are complementary, so elements of an
integrated transformation can take shape.
Recommendation 4: Arab Cities inter-regional
cooperation
It is recommended that a grouping of professionals
and experts about Smart Cities take the lead
to become a think-tank for Arab cities regional
cooperation. This group can be formed by leading
Arab cities such as Dubai, perhaps with some
international organization. The purpose of this
group is to look at different dualities and ways
where cooperation can be realized. In other words,
this group would have to develop a framework of
cooperation in Smart Cities in the Arab world, and
operate as an advisory.

•	Identification of areas where smart applications
can be developed within the framework of the
transformation to Smart City

Chapter 8: Conclusions

89

APPENDICES

90

A.1 Characteristics of Smart Cities
Smart Economy (Competitiveness)

Smart Mobility (Transport and ICT)

• Innovative spirit
• Entrepreneurship
• Economic image & trademarks
• Productivity
• Flexibility of Labor market
• International Embeddedness
• Ability to transform

• Local accessibility
• (Inter-)national accessibility
• Availability of ICT infrastructure
• Sustainable, innovative and safe transport systems

Smart People (Social and Human Capital)

Smart Environment (Natural resources)

• Level of qualification
• Affinity to lifelong learning
• Social and ethnic plurality
• Flexibility
• Creativity
• Cosmopolitanism/Open-mindedness
• Participation in public life

• Attractivity of natural conditions
• Pollution
• Environmental protection
• Sustainable resource management

Smart Governance (Participation)

Smart Living (Quality of life)

• Participation in decision-making
• Public and social services
• Transparent governance
• Political strategies and perspectives

• Cultural facilities
• Health conditions
• Individual safety
• Housing quality
• Education facilities
• Touristic Attractivity
• Social Cohesion

Table 6: The Six Pillars of Smart City
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A.2 Triple Helix Indicators
University

e-Governance

• Number of knowledge centres (top research centres, top universities etc.)

Human Capital

• Proportion of population aged 15-64 with secondary level education
living in Urban Audit cities ‐%
• Proportion of population aged 15-64 with some college education living
in Urban Audit cities ‐%

Knowledge e-Governance

Innovation

Industry
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• Percentage of households with Internet access at home
• Proportion of households with broad band access

Economical
Development

• Proportion of employment in:‐Culture and entertainment industry
• Employment rate in knowledge intensive sectors

Human Capital

• Foreign language skills

Culture &
Leisure

• The number of public libraries
• Total book loans and other media per resident
• Annual visitors to museums per resident
• Theatre attendance (per year)

Environment

• Ecological Footprint

Economical
Development

• R&D expenditure in % of GDP

Human Capital

• Patent applications per inhabitant

e-Governance

• Number of local units manufacturing ICT products

Economical
Development

• Proportion of employment in:
‐Agriculture & fishery
‐Mining, manufacturing and energy construction
• All companies (total number)
• Companies with HQ in the city quoted on national stock market

Human Capital

• Share of people working in creative industries

Environment

• Rate of recycled waste per total kg of waste produced

Government e-Governance

• Number of administrative forms available for download
• Number of administrative forms which can be submitted electronically
• Length of public transport network (km)
• Annual expenditure of the Municipal Authority per resident
• Proportion of municipal authority income from transfers from nat., reg.,
• Debt of municipal authority per resident

Economical
Development

• Gross Domestic Product per head of city
• Proportion of employment in:
- Commercial services
‐ Transport and communication
‐ Trade
‐ Hotels and restaurants
• Number of unemployed
• Unemployment rate
• Median or average disposable annual household income
• New business registered in reference year (net entry rate)

Human
Capital

• Population density in Urban Audit cities
• Total Economically Active Population
• Political activity of inhabitants
• City representatives per resident
• Share of female city representatives

Culture &
Leisure

• Proportion of the area in recreational sports and leisure
• The number of theatres
• Number of museums
• Tourist overnight stays in registered accommodation in Urban
Audit cities

Environment

• Green space (m2) to which the public has access, per capita
• Area in green space (m2)
• Efficient use of water (use per GDP)
• Efficient use of electricity (use per GDP)
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A.3 Arab Major Cities included in the study
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Rank Country

City

Population (est. 2007)

Foundation date

1

Egypt

Cairo

17,856,000

969 AD

2

Iraq

Baghdad

8,792,000

762 AD

3

Saudi Arabia

Riyadh

7,200,000

200–100 AD

4

Saudi Arabia

Jeddah

5,318,636

Prehistoric Age

5

Saudi Arabia

Dammam

5,118,636

6

Syria

Damascus

4,500,000

1923 AD

7

Morocco

Casablanca

3,859,858

768

8

Syria

Aleppo

3,780,000

8000 BC

9

Egypt

Alexandria

3,500,000

331 BC

10

Egypt

Shubra al Khaymah 3,510,000

1094 AD

11

Algeria

Algiers

3,518,083

944 AD

12

Iraq

Mosul

3,439,800

3000 BC

13

Iraq

Basra

3,250,000

636 AD

14

Saudi Arabia

Mecca

3,103,873

15

Libya

Tripoli

2,624,000

7th century BC

16

Jordan

Amman

2,525,000

6500 BC

17

Kuwait

Kuwait City

2,380,000

1600 AD

18

Lebanon

Beirut

2,250,912

2000 BC

19

UAE

Abu Dhabi

921,000

2000 BC

20

Morocco

Rabat

1,769,858

1146 AD

21

Yemen

Sana'a

1,747,627

Prehistoric; 600 BC

22

Iraq

Arbil

1,657,000

446 BC

23

Iraq

Hilla

1,565,834

6000 BC

24

Egypt

Port Said

1,500,000

1839 AD

25

United Arab Emirates Dubai

1,492,000

1821 AD
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Rank Country

City

Population (est. 2007)

Foundation date

26

Morocco

Marrakech

1,420,000

1070 AD

27

Saudi Arabia

Medina

1,300,000

150 BC

28

Yemen

Al Hudaydah

1,300,000

____

29

Sudan

Omdurman

1,208,000

1884 AD

30

Egypt

Damietta

1,093,580

____

31

Syria

Homs

1,033,000

2300 BC

32

Egypt

Kafr Dawar

1,005,000

33

Libya

Benghazi

990,000

12,000 BC

34

Morocco

Fez

946,815

789 AD

35

Sudan

Bahri

932,000

36

Mauritania

Nouakchott

881,000

37

Iraq

Sulaymaniyah

800,000

38

Morocco

Safi

793,000

39

Jordan

Zarqa

792,665

40

Algeria

Oran

771,066

903 AD

41

Iraq

Kirkuk

755,700

1360 BC

42

Egypt

Ismailia

752,000

43

Saudi Arabia

Dammam

750,000

1923

44

Tunisia

Tunis

750,000

2000 BC

45

Morocco

Agadir

678,596

Before 200 AD

46

Morocco

Tangier

669,680

400 BC

47

UAE

Sharjah

636,000

3000 BC

48

Egypt

Shibin El Kom

630,000

49

Qatar

Doha

612,707

50

Libya

Misratah

601,112

1958 AD

1850 BC
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Rank Country

City

Population (est. 2007)

Foundation date

51

Oman

Muscat

606,024

6000 BC

52

Oman

Matrah

650,000

53

Yemen

Aden

590,000

100 BC

54

Iraq

Najaf

585,000

791 AD

55

Iraq

Karbala

572,300

680 AD

56

Syria

Latakia

554,000

1200 BC

57

Tunisia

Sousse

540,000

1200 BC

58

Morocco

Meknes

536,322

700 AD

59

Lebanon

Tripoli

533,000

1400 BC

60

Egypt

Asyut

530,000

3100 BC

61

Saudi Arabia

Taif

521,273

62

Morocco

Oujda

510,000

994 AD

63

Algeria

Constantine

507,224

203 BC

64

Saudi Arabia

Buraydah

505,000

969 AD

65

Egypt

Suez

497,000

1859 AD

66

Saudi Arabia

Qatif

475,573

3500 BC

67

Sudan

Port Sudan

475,000

1905 AD

68

Egypt

El-Mahalla El-Kubra

462,500

1923

69

Saudi Arabia

Abha

450,912

1660

70

Saudi Arabia

Tabouk

441,351

500 BC

71

Egypt

El Mansurah

420,000

1219 AD

72

Syria

Hama

410,680

5000 BC

73

Palestinian Authority

Gaza

449,221

3000 BC

74

Libya

Derna

400,300

12000 BC

75

Iraq

Al Kut

400,200
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Rank Country

City

Population (est. 2007)

Foundation date

76

Iraq

Ramadi

400,000

77

Algeria

Annaba

383,504

78

Iraq

Fallujah

350,000

258 BC

79

Bahrain

Manama

345,000

1345

80

Tunisia

Sfax

340,000

849 AD

81

Egypt

Tanta

335,000

1060 BC

82

Jordan

Irbid

327,543

4000 BC

83

Algeria

Batna

317,206

84

Egypt

Aswan

270,000

1000 BC

85

Saudi Arabia

Ha'il

267,005

1836 AD

86

Lebanon

Sidon

266,000

8000 BC

87

Algeria

Blida

264,598

88

Algeria

Sétif

246,379

297 AD

89

Sudan

Kassala

234,622

1840

90

Sudan

Al-Ubayyid

229,425

1821
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