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 Nowadays, non-smart cities face challenges such as climate change, population 

increase versus resource depletion, transportation problems and lifestyle changes, 

while in the model of smart cities, the urban area can cope with most of these 

challenges. Although the term smart city is not a fixed term and so far it has not 

been defined, in other words, there is no standard definition for this term. We can 

say that a smart city is a developed urban area that produces a sustainable 

economy. Designing and creating an ideal place for people to live by increasing 

the quality of life through high optimization of both city components (both soft 

and hard components) with multiple areas, Governance, Economy, People and the 

Environment, Mobility and the Built Environment. This article clarifies some of 

the prominent variables facing most cities in terms of the challenges of the natural 

environment, the built environment, mobility, and social and economic 

characteristics that slow down the development wheel towards achieving a better 

life for the population. Most of these problems and challenges can be solved by 

drawing up a city development policy based on the principles of the smart cities. 

This article also develops a scientific approach to explain the concept of smart 

cities, explains the benefits of applying this model to cities, and suggests a new set 

of the dominant components of smart cities worldwide. 
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Hard components 
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Introduction 

 

Cities contribute to climate change and are in turn affected by its consequences, and to overcome these challenges, 

consumers must focus on technology-driven solutions; The need for smart solutions to achieve sustainable energy 

sufficiency, fresh and potable water, transportation efficiency and resource management is growing. This requires 

rethinking - we have to think smart to identify challenges, ask relevant questions, and choose the best tools. 

 

This article will explain some of the prominent variables facing most of the world's cities, in terms of the 

challenges of the natural environment, the built environment, mobility, and social and economic characteristics, 

which slow down the development wheel towards achieving a better life for the population. Many of these 

problems and challenges can be solved by drawing up a city development policy based on the principles of the 

world's major smart cities. 

 

Smart cities have an opportunity to meet these distinct challenges. They provide an environmentally friendly 

approach to climate change and process creation with efficient resource management. The smart concept increases 



International Journal on Engineering, Science, and Technology (IJonEST) 

 

31 

the quality of life for its residents. 

 

Recently, most articleers and IT companies have proposed the idea of smart cities focusing on specific problems 

in the city and providing smart solutions to those problems for example, smart grids, smart meters, smart 

healthcare, smart traffic management system, smart energy, smart buildings. But the goal in this article is to 

develop a scientific framework to explain the concept of the smart city, its tools, benefits and components. 

 

Article Problem 

 

The term (smart city) is very popular nowadays especially in the media and means many different aspects between 

people in different contexts. Some experts have used the term as a depiction of a developed, green and sustainable 

city, while others have used it to describe a city that makes extensive use of ICT in all its parts and processes. 

 

The term smart city is not a fixed term and so far there is no specific definition for this term, in other words, there 

is no unified definition of “smart city” because this term is used in different context and aspects. However, most 

scientists and specialists have not reached a unified definition of a smart city. Also, there is no clear idea of the 

advantages of this type of city and what we can offer our cities. So far, the components and indicators of the smart 

city are not normative and are still not clear, not fixed and changing due to the point of view of specialists. 

 

Article Goal and Objectives 

 

This article aims to develop a scientific approach to explain the concept of a smart city, to explore the benefits of 

applying this model to cities. 

 

Article Methodology 

 

To achieve the goal of the article, the author will rely on a literature review to reveal the current definitions 

proposed by several scholars to develop the definition of smart city and clarify the goals and benefits of smart 

cities. 

 

Previous Studies on the field of Smart cities 

 

The idea of a Smart City is recent in the context of policies and the latest studies of cities and urbanization. The 

primary focus in most studies and articles seems to be focusing on information and communication technology 

(ICT), although many dimensions play a critical role in the city.  

 

Relatives of the Smart City  

 

Here are some of the city brands such as Digital City, Intelligent City, Ubiquitous City, Creative City, Knowledge 

City, and Learning City, which will be similar to the Smart City in their respective fields and participate in the six 
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dimensions of the Smart City, namely Economy, People and Governance mobility, environment and living. 

(Giffinger, 2007). 

 

Digital City 

 

Specialization: Information technology in society. 

 

Digital City refers to the connected community that connects broadband telecom infrastructure, soft computing 

infrastructure, its open industry standards-based services and cutting-edge facilities to meet the needs of the 

government with its employees and people. The main objective of the digital city is to create an environment for 

the exchange of information, cooperation and experience for all residents in all places (Yovanof and Hazapis, 

2009). 

 

The term 'Digital City' also refers to a set of virtual practices implemented in a sustainable manner by residents 

and groups in a city to interact, simulate, explain, reinforce, observe and achieve communication for daily 

activities in the city. social communication. So the digital city is a virtual interface model where daily activities 

in some aspects of traditional and social interaction are carried out outside the city and transformed accordingly 

(Michel, 2005). 

 

Smart City 

 

Specialization: Information technology in the built environment 

 

A smart city is a city that contains all ICT infrastructures (Besselaar and Koizumi, 2005). Exuberant work in 

innovation is a distinctive feature of intelligence because all new problems are solved, so it is considered the main 

feature of intelligence (Komninos, N. 2002). The smart city focuses on the development of urbanization, city 

growth and the requirements of urban residents. A smart city requires the effective integration of advanced 

information technology with operating and service philosophy (Insigma, 2012). 

 

A smart city collects and stores many sources of information in real time to create an information technology 

infrastructure. And exchange and share data through collaborative applications. And will also create a platform 

that provides an efficient and flexible tool for making and implementing decisions related to the management and 

operation of the city, as well as for the provision and management of public services, with the ultimate goal of 

achieving Harmonious development for a safer, greener, efficient and convenient urban place (Insigma, 2012). 

 

City is Everywhere 

 

Specialization: Information technology in society 

 

U-City is the concept of integrating ubiquitous computing into the urban environment. We can describe it as 
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integrated information and social systems, which connects every device and network service information through 

wireless networks, RFID tags, and sensors. The Ubiquitous City is an extension of the Digital City and has the 

same concept of ubiquitous access (Anthopoulos, 2010). It makes abundant computing devices established 

throughout the city, like; buildings, roads, bridges, and landscapes. It aims to build a city where any inhabitant 

can get services anywhere and anytime utilizing these devices (Lee, 2008). 

 

The City of Creativity 

 

Specialization: People, the economy and the built environment 

 

Creative City was an idea developed by urban scholar Charles Landry in the late 1980s and became a global 

movement producing a new example of urban planning. The Creative City is a creative aspiration as it encourages 

an open imagination that impacts organizational culture and presupposes the need to create conditions for people 

to think and plan to act with creativity in connecting opportunities and addressing the urban problem. 

 

These ranges may address displacement; To create wealth or improve the visual environment. Assuming that 

ordinary people could happen extraordinary if given the opportunity. 

 

Creativity is an applied imagination in the city. Not only creative artists and workers in the creative economy have 

an impact, but also social workers, businessmen, scientists and government employees Edvinsson (2006). 

 

Knowledge City 

 

Specialization: People 

 

Edvinsson (2006) defined a City of knowledge as “A City that encourages nutritional knowledge”. He mentioned 

that It has many characteristics and aims to make information accessible for everyone by establishing a network 

of public libraries and linking them to the libraries in the world. To make this possible, governments have provided 

communication technologies to all citizens, with all facilities, cultural and educational services and tools. The 

City of Knowledge has a network of schools with technical teachings throughout its area, simplifying collective 

and civic associations by providing electronic resources, knowledge and cultural activity. An urban knowledge 

city that is open to diversity, fostering face-to-face relationships and allowing citizens of other countries to express 

themselves. 

 

Learning City 

 

Specialization: People 

 

Cities are not just places where people live and work. They are also places that bring people entertainment, culture 

and education. Learning City provides many learning tools to meet the needs and aspirations of its citizens through 
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the combination of local resources. Learning Cities present local solutions to local challenges. For example, 

Education City means a learning community where materials and tools are available to enhance personal growth, 

maintain social resilience and create wealth. This idea is similar to the City of Knowledge (Li, 2008). 

 

 

Figure 1. Six Distinguishing Characteristics of a Smart City (Giffinger 2007) 

 

Meet Classification of Minds, 2014 

 

On March 12, 2014, the Sustainable Cities Conference organized a “Meeting of Minds” under the title; Smart 

Cities: Turning Information into Action. There was a consensus at this conference to group the components of 

smart cities into three parts: 

- Soft infrastructure: Things that make ideas and plans and include regulations, education, laws, policies, 

human capital etc. 

- Solid infrastructure: Things to be built or planned to be built, which include the built environment, 

mobility, utilities, energy, water, network etc. 

- Technology: This represents the bridge between soft and hard infrastructure as well as the means and 

tools to build the best livable cities. 
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Figure 2. Smart City Components (Telefónica, 2013) 

 

 

Figure 3. City Components (IBM, 2009) 

 

 

http://sfpark.org/
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Table 1. Smart Cities Components Group (done by the auther) 

2007 

Giffinger 

2009 

IBM 

2013 

Telefónic 

2014 

Meeting of the Minds 
sm

ar
t 

ec
o
n

o
m

y
 

 innovation spirit 

 leading businesses 

 Economic image 

and branding 

 productivity 

 labor market 

flexibility 

 international 

integration 

 The ability to 

transform 
P

la
n

n
in

g
 a

n
d

 m
an

ag
em

en
t 

 Public 

Safety 

 Smarter 

buildings 

and urban 

planning 

 Administr

ation and 

governme

nt agency. 

sm
ar

t 
n
av

ig
at

io
n
 

 

 smart 

parking 

 Fleet 

management 

 intelligent 

transportatio

n system 

 traffic 

department 

 cycling 

community 

 Electric 

Vehicle 

Infrastructur

e 

 Smart Taxi 

so
ft

 i
n

fr
as

tr
u

ct
u

re
 

 systems 

 education 

 laws 

 Policies 

 Human 

capital 

sm
ar

t 
p
eo

p
le

 

 qualification level 

 Lifelong Learning 

Convergence 

 Social and ethnic 

pluralism 

 Flexibility 

 creativity 

 Cosmopolitanism / 

openness 

 Participation in 

public life 

E
n
er

g
y

 a
n
d

 t
h
e 

en
v

ir
o
n

m
en

t 

 

 smart 

building 

 Smart grid 

and smart 

meters 

 smart urban 

lighting 

 waste 

management 

 irrigation 

management 

 noise 

detection 

S
m

ar
t 

G
o
v

er
n
an

ce
  Participation in 

decision making 

 public and social 

services 

 transparent 

judgment 

 Political Strategies 

and Perspectives 

in
fr

as
tr

u
ct

u
re

 

 Energy 

and Water 

 environme

nt 

 Transporta

tion 

ci
ty

 e
co

n
o

m
y

 

 

 NFC 

Services 

 digital 

signage 

 e-tourism 

 Online 

retailer 

so
li

d
 i

n
fr

as
tr

u
ct

u
re

 

 Built 

environment 

 Mobility 

 Services 

 energy 

 Water 

 Networks 

sm
ar

t 
n
av

ig
at

io
n
 

 local accessibility 

 (Inter)national 

accessibility 

 Availability of ICT 

infrastructure 

 Sustainable, 

innovative and safe 

transportation 

systems 

ci
ty

 m
an

ag
em

en
t 

 

 smart city 

control panel 

 Smart City 

Operations 

Center 

 city 

maintenance 

sm
ar

t 
en

v
ir

o
n

m
en

t  Attractive natural 

conditions 

 pollution 

 environment 

protection 

 sustainable 

resource 

management 

h
u

m
an

 

 social 

software 

 Health 

Care 

 education 

E
le

ct
ro

n
ic

 h
ea

lt
h

 a
n

d
 

se
cu

ri
ty

 

 

 video 

surveillance 

 Telehealth 

and telecare 

 emergency 

management 

te
ch

n
o

lo
g
y

 

The bridge 

between soft 

infrastructure and 

hard infrastructure 

sm
ar

t 
li

fe
 

 cultural facilities 

 health conditions 

 Personnel safety 

 housing quality 

 Education facilities 

 tourist attraction 

 social cohesion 

  

 

Built Environment  

 

The Smart built environment includes Smart buildings, Smart lighting, Smart grids, water and waste management, 

http://www.ibm.com/smarterplanet/us/en/smarter_cities/infrastructure/index.html
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safety and security. 

 

Smart Buildings 

 

Intelligence here means the infusion of technology into buildings (residential and non-residential), which relates 

to power supply, automation, control, lighting, heating and efficient use of available water. 

 

Intelligent management systems in buildings help reduce energy costs and carbon dioxide emissions by 20 to 

30%. Building automation systems (BAS) such as Intelligent grids of electronic devices, monitoring and control 

systems for power supply, lighting, heating, air and water management, as well as security systems (for example, 

toxic substances and fire safety) in the integrated network reduce maintenance and energy costs to a big limit. 

 

Buildings are Smart and highly energy efficient and intelligent automation when accompanied by integrative low-

carbon power supply and smart grid connectivity. In the future, new buildings will have low energy consumption. 

Smart buildings do only mean internet connection and remote control. It also means that the presence of devices 

that can alert status data arising inside, and outside homes is information for use by different users (Fig. 4). 

 

Figure 4. Smart Building Systems 

(IBM's Smarter Buildings Survey. April 2010) 

 

Smart Lighting 

 

Lighting technologies have gone beyond the developed technology of the past years, provided a new perspective 

on cities, and added possibilities for developing these urban lighting strategies. Natural daylight is essential to 

life. In cities, there is a need for artificial light to help citizens accomplish visual tasks, as summer is not available 

everywhere and at any time. The effects of light on our mood improve our well-being and biological processes. 
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The light stimulates productivity and accommodates a 24-hour lifestyle, ensuring safety and comfort. 

Good city lighting offers many benefits, for: 

• Improving the quality of social and cultural life in urban and city areas. 

• The beautiful appearance of the city's urban architecture and landscape. 

• Increase the clarity of all visual tasks. 

• Improving the safety and usability of streets and roads. 

• Motivate and encourage learning and study. 

• Improve productivity, and enhance safety and accuracy in the workplace. 

• Stimulating benefits and experiences for retail and leisure environments. 

• Dealing with the emerging challenges of demographic change and post-ageing populations in cities. 

Society attaches great importance to climate and energy protection. Lighting can play a central role in cities 

conserving energy, resources, and costs. New lighting technologies and controls can achieve savings of at least 

40% (Harrison, 2010). 

 

Figure 5. Smart Grids (http://www.greenpurchasingasia.com/content/smart-cities-tomorrow) 

 

Smart Grids 

 

A city cannot be Smart without Smart grids working efficiently. City networks require many technical solutions 

to deal with problems and threats. The city needs to be able to deal with renewable energy sources with green 

power generation from large amounts of renewable energy sources, such as wind, solar and hydropower. Smart 

grids are fully integrated systems. They will be Smart when all network components can communicate with each 

other to reduce greenhouse gas emissions and increase efficiency (Fig. 5). 

http://www.greenpurchasingasia.com/content/smart-cities-tomorrow
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Therefore, if cities continue to grow sustainably, an integrated program of Smart grid technologies must be 

organized, and ICTs such as SCADA (Supervision Control and Data Acquisition) are all essential. 

The Smart grid system will advance the production and consumption of electricity in a cost-optimized and 

environmentally responsible manner. Another priority is to balance power (high, medium and low voltage 

currents) and the system in particular through its energy storage capacity. 

 

Water and Waste Management 

 

According to the United Nations, worldwide, at least 1.2 billion people live in areas of water scarcity. This 

problem is the greatest danger to eleventh-century resources. Cities must deal with the concept of low water value. 

Water management is one of the city's problems, as pressure is increasing on water resources in all cities around 

the world, and there is a growing need to reduce water use and improve water reuse. The use of technology in 

water management is the main factor in reducing the costs of producing drinking water and water in general. 

 

When using the latest available technology, higher efficiency will reduce operational costs, and efficiency in the 

operation of the water system is essential in the city. In terms of energy use, water supply and treatment use 30%-

35% of pumps are sold globally to the water industry. Any reduction in the cost of energy used affects not only 

the quality of service but also the cost of direct citizens. 

 

Furthermore, using waste as renewable energy is critical to the long-term health of people. Electricity used in 

urban water distribution, and pumping systems account for about 20% of the electrical energy used in the city. 

Many of these systems can save energy by 30-50%. 

 

Solutions are available for better water management pumping stations, such as automation for optimal pressure 

management. 

 

Even water management and sewage treatment require extra attention from competent authorities. Moreover, the 

energy aspect directly affects service continuity and operating costs. Waste management in cities is another 

essential aspect that, if improperly addressed, directly affects the quality of life (IBM 2009). 

 

Conclusion  

 

Cities nowadays occupy more than half of the global population, as they are places of social cohesion and 

financial, intellectual and innovation centres. But cities create different challenges in terms of the environment, 

as they emit three-quarters of carbon dioxide and consume 70% of energy production, generating large amounts 

of waste. Demographically, there are large numbers of young people facing unemployment in developing 

countries. In developed countries, the population is getting older, and they have no capacity for transportation 

systems within the borders. Energy use and Pollution are on the rise, leading to higher prices for services and 

impacts on quality of life. 
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As cities become smarter, they have a chance to solve these different challenges. A smart city provides an 

environmentally friendly approach to dealing with climate change and makes resource management more 

efficient; It also increases the quality of life for its residents. 

 

Although the term smart city is inconsistent in terminology and so far it has not been defined, in other words, 

there is no uniform definition of “smart city” while this term is used in a different context, depending on previous 

work along the seasons. We can now say that a developed urban area produces sustainable economic development 

and creates an ideal place for people to live by improving the quality of life, by promoting multiple players; 

Governance, economy, people, environment, mobility and the built environment. Strengthening these key areas 

can be achieved through human capital and ICT infrastructure. 

 

This article developed a scientific approach to explain the concept of a Smart city, explained the benefits of 

applying this model of cities, and also proposed a new “set” of the dominant components of smart cities and which 

of these components is recommended and implemented in four ranked Smart cities. This proposal integrates the 

previous classification of Smart city components into two main themes (Soft components and Hard components). 

 

Depending on the analysis of the literature review in the theoretical framework, this article recommends shifting 

all “non-smart” cities towards Smart cities. Although the transition to a Smart city is not easy and cannot happen 

overnight, the first step is the determination to achieve this goal, stakeholders will draw a roadmap in collaboration 

with governments, companies, articles, architects and designers.  

 

This article may serve as a reference for designers, architects, urban planners, articles and policymakers in urban 

development. 
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