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 Life became digitalized and smartly controlled that requiring more energy usage. Smart cities 

and urbanization focus on the challenge of worldwide urbanization through the recognition of 

opportunities to integrate social, physical, environmental and technological infrastructure. 

Urbanization expand the need of all services including water, power, transportation, as well as 

other facilities. All those infrastructures should be delivered to citizen within a short period of 

time with very well controlled systems to provide more simple and comfortable life. 

Furthermore, stakeholders and citizens should be responsible and cooperative with 

government and organizations in order to achieve better solution for smart sustainable living 

approach. Although the smart urbanization can become a positive transformative force for 

different sustainable development aspects in cities, there is a lack of knowledge using the smart 

and sustainable concepts in cities. Therefore, this paper aims to propose a framework which 

merges the sustainable aspects with the Smart city components. The paper started by an 

analytical study about smart cities fields and their needs, then a study for sustainability aspects, 

all this end with a framework tested by a questionnaire to propose guidelines and 

recommendations to be followed by city planners in order to achieve sustainability goals in 

smart cities for better impact on citizens. 
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1. INTRODUCTION 

 

By 2050, the citizens in urban communities around the 

globe is estimated to develop from 3.3 billion to 5 billion 

individuals. With this rapid growth and fast life demands, 

people started to search for better and easier place to live in. 

They tend for a comfortable city that contains all type of 

technologies to help them achieving their jobs and duties. Also, 

they are seeking quitter roads, more open green and safe areas 

where they can have some time with their families to relief 

stress, looking for digital house that can respond remotely and 

facilitate their duties during the day and many more options to 

achieve more in less time with the respect of physical and 

mental health [1]. In addition, urban communities are facing 

difficulties in some fields; environmental change, population 

growth, transportation issues and other majors affecting the 

individuals’ quality of life [2]. In order to serve and improve 

the new lifestyle of developing urban communities, it is 

important to create smart and sustainable urban areas. 

Therefore, there is an urgent necessity to improve the new 

lifestyle in urban communities to create smart and sustainable 

urban areas. 

Although, the concept of a smart city is widely used, there 

are very limited specialists that adopt this idea to create 

innovative sustainable smart cities [3]. According to UNESCO, 

A Smart City could be defined as a high-performance urban 

context, where citizens benefit a better quality of life in 

accordance to progressive improvements in the fields of politic, 

economic, environment, and transportation [4]. Few 

researchers addressed the importance of public participation in 

order to create better solution for smart cities and life [5].  

Creating smart cities can improve manageable financial 

turns for community and personal satisfaction throughout 

developing urban area in both soft and hard components within 

different basic zones [1, 6]. 

This paper introduces all principles of smart sustainable 

cities that should be followed by city planners and decision 

makers in order to improve the quality of life with respect of 

resources. It also targeted to study influence of smart 

intelligent architecture on citizen behavior and living quality. 

Study will start first by analyzing all principles of smart 

technologies and all techniques used for different fields, it also 

studies all goals of sustainability and how it could be applied 

in order to create more successful spaces and activities. Those 

cannot be applied without studying the impact of these 

technologies on public health. The paper consists of three 

phases (see Figure 1): Phase one: starts with a literature review 

by understanding smart cities features with an analytical study 

for different components of smart cities and sustainability 

aspects. 

Phase two: A questionnaire tool will be applied to different 

samples of professionals and users for discussion and analyses 

the smart sustainable city major elements and the applicability 

of smart components with their impact on sustainability and 

citizen behavior. Phase three: Concluded results for 

recommended smart sustainable city framework. 
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Figure 1. Methodology of the research 

 

 

2. SMART CITY CONCEPT  

 

The Smart city concept was introduced already in 1994 and 

although this concept has considerably increased since 2010 

there is still not a clear and consistent understanding of its 

meaning [7]. The concept of the Smart city could be defined 

as 'Information City' or 'Digital City', former definition is to 

gather information from suppliers and help individuals 

through Web media while the latter one is an administrations 

network that serve to solve residents’ and government 

problems [8]. Other interpretations suggested that the term 

“smart” comprises “intelligent,” as the smartness is only 

achieved when an intelligent system adjusts to the 

requirements of users [9, 10]. As, it is inherently resilient, 

collaboratively built using different sorts of technology and 

informative data to improve residents’ quality of life [11, 12]. 

This concept encompasses a wide range of perspectives, 

certain specialists utilize it to describe cutting-edge sustainable 

and environmentally friendly urban area, while others use it to 

describe an urban area which makes extensive use of data as 

smart development to reach human satisfaction, by improving 

the environment [13]. The European Commission shared that 

diverse technologies help in achieving sustainability in smart 

cities [7]. According to Marsal-Llacuna et al. (2015) the smart 

city assessment based on measuring environmentally friendly 

and livable cities, embracing the concepts of sustainability and 

quality of life with the addition of technological and 

informational components [14]. 

The main idea of smart city is based on development of 

urban communities’ technical knowledge which is called the 

information and communication technology (ICT) [13]. The 

utilization of modern technologies and ICT as smart cities key, 

is spacious as it emphasizes the city technical and 

environmental aspects and also focuses on the use of modern 

technologies in regular urban life that introduce innovative 

city systems and enabling better quality of life and decreasing 

environmental impacts to provide more efficient services to 

citizens [7]. This type of city is characterized with transparent 

urban systems structure, technologically responsive and 

adaptable to advanced and smart design methods [12, 15].  

Furthermore, literature highlights that the role of human 

capital in addition to new technologies is essential in 

developing smart cities that bring together technology, 

government and society to improve economic, social and 

environmental sustainability [16]. 

Several researches and organizations suggested framework 

and compiled lists of indicators for determining the smart city. 

 

2.1 Smart city framework 

 

There are several researchers, urban planner experts and 

organizations that have suggested Smart city framework from 

different perspectives. Some of these framework are selected 

for the study because they are widely used and have the same 

components. 

The followings are the selected frameworks for the analysis: 

 

2.1.1 The European smart city framework 

European smart city framework addresses six 

characteristics clarified in Figure 2 that use ICTs to optimize 

the efficiency and effectiveness of necessary city processes, 

activities and services by joining up diverse elements and 

actors into an interactive intelligent system [17]. 

 

 
 

Figure 2. The European smart city characteristics [17] 

 

2.1.2 The Smart City’s six ICT-enhanced framework 

This framework focus on people, sustainable and liveability 

aspects in the community through the integration and the 

holistic perspective of the information and communication 

technology (ICT) enhanced dimensions of the smart city (see 

Figure 3) [18]. 

 
 

Figure 3. Smart city’s six ICT-enhanced dimensions [18] 

 

2.1.3 IBM Smart city framework 

The IBM framework highlights smart city activities to city 

leaders by emphasizing comprehensive situation awareness 

and improved efficiency of the city’s operations and help them 

Understanding  
smart cities 

features and 
sustainability 

aspects

Applying a 
Questionnaire

Proposing smart 
sustainable city 

framework
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to gain insight into all the city aspects using the Information 

and Communication technologies (ICT). Also, it suggests that 

city must be able to sense and respond to its environment to 

provide a high quality of life and vibrant economic climate for 

better engagement with citizens (see Figure 4) [19]. 

 

 
 

Figure 4. IBM smart city [19] 

 

2.1.4 Frost & Sullivan Smart City framework 

This framework allows cities to grow sustainably and 

improve the quality of residents’ lives and defined the smart 

city as an active plan in at least five of its eight components 

stated in Figure 5 that define the ‘Smartness’ of a City [20, 21]. 

 

 
 

Figure 5. Frost & Sullivan Smart city [20, 21] 

 

2.1.5 IoT-Enabled Smart City framework 

In this framework, the Internet of Things (IoT) enabled 

smart cities is considered as the baseline for the future cities. 

It emphasis the relationships between each smart city domain 

with the related (IoT) technologies that have to be employed 

in the different city context (see Figure 6) [22]. 

Referring to the study and the analysis of the previous smart 

city frameworks proposed by different planner experts and 

organizations shown in Table 1, there are seven smart city 

components discussed below which are Citizen, Living, 

Mobility, Buildings, Energy, Infrastructure and Government 

that are selected due to their importance and similarity in all 

the mentioned frameworks. 

 

  
 

Figure 6. IoT-Enabled classification of smart city [22] 

 

• Smart Citizen 

It means a more inclusive society which provides equivalent 

treatment to all people. These include social networks as well 

as people can benefit from the information, it also involves 

helping to develop smart city initiatives. The practice of new 

technology and innovation are aimed at enhancing knowledge 

management. People have to know how to use technology to 

be able to cope to the smart cities’ system so public 

organizations need to have comprehensive citizens education 

programs that allow them to use smart technologies [23, 24] 

• Smart Living 

It highlights the enhancement of its citizens' quality of life. 

It includes education, urban safety, social cohesion, the 

attraction of tourism and health, such as IOT (internet of things) 

develops access to quality health care and decreases costs by 

patients, equipment and staffs [25]. 

 

Table 1. Smart city components in different frameworks 

 

Smart city Components 
Smart city Frameworks 

European Six ICT-Enhanced IBM Frost & Sullivan IoT-Enabled 

Citizen      

Living      

Mobility      

Buildings      

Energy      

Infrastructure      

Government      
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• Smart Mobility 

It refers to the development of a modern transportation 

system throughout the city’ network that meets the needs of all 

users as citizens, and visitors. These innovative mobility 

solutions align with a plan focused on the availability of 

information and communication technologies (ICT) as well as 

local and international accessibility [26]. Smart cities have to 

be equipped with a range of intelligent transportation modes 

and initiatives like smart traffic management, intelligent 

parking, integrated multimodal transportation, which 

promotes urban mobility [24]. Such as in smart cities, cars can 

auto-blink messages concerning traffic jam [27]. 

• Smart Buildings 

Smart buildings have active parts of the energy system and 

need different approaches from municipal authorities. Smart 

buildings incorporate people and systems in a functional and 

dynamic manner. Building should offer safe and secure 

operating areas, environments, IOT setup and network 

connectivity which serve as virtual gateways to connect people 

with worldwide [28]. 

Various areas within the buildings generally embrace a 

variety of solutions such as integrated access control, network 

intrusion detection, fire protection systems and video 

surveillance. In addition, the high-performance fiber optic 

systems in smart buildings play an essential role in the 

operation of the facility to maximize the efficiency of the 

buildings [20]. Such as in smart cities, houses will auto adjust 

temperature and lighting, hospitals can distantly monitor 

medical devices and factories can auto find and correct 

machinery issues [27]. 

• Smart Energy 

It provides great opportunities for smart cities as cost savings, 

decarbonization, resilience with greater capacity, energy 

efficiency, new income potential, and cleaner environment. 

Intelligent energy applications provide cities with an 

understanding of their energy demand profile and resulting in 

the democratization of energy consumption and removes 

logistical and technological obstacles to access to energy. 

Intelligent energy policies effectively address the intermittent 

energy balance of new and renewable energy sources and the 

protection of life-saving supplies [29]. 

• Smart Infrastructure 

It highlights the improvement of infrastructure and the 

provision of city services that leverage technology, 

information and data to meet the needs of citizens and support 

their use of resources. By providing water, electricity, 

affordable housing, healthcare and educational facilities, and 

IT connectivity to improve the quality of life [23, 24] 

• Smart Governance 

It integrates all the relevant stakeholders such as public 

organizations, businesses and civil society into the decision-

making process by encouraging public participation through 

the use of e-government tools and new technologies initiatives 

like e-services [26]. These services are mainly provided 

through smart phones and other digital devices, making public 

services more affordable, transparent and efficient. Citizens 

are active participants in governance and provide response 

through a variety of digital channels [30]. 

 

 

3. SUSTAINABILITY CONCEPT 

 

Sustainability concept is a comprehensive term as it is 

related to development, natural resources, and the pattern of 

human interaction with the environment. It is defined as 

meeting the current’s requirements with respect of future 

generation’s needs. This concept has three main interlocking 

pillars which are environmental, social and economic [31, 32]. 

Those pillars should be connected to work with balance in 

order to achieve main goals of sustainability for improving 

residents’ quality of life [32, 33]. Several sustainable cities 

started focusing on clean perspectives such as green city, 

resilience city, zero carbon city, etc. [33, 34]. This could be 

prior to water and energy efficiency, and reducing greenhouse 

gas emission [35]. Goals of sustainable development concept 

press on improving of the quality of life, respecting the 

surrounding environment and investing in technological 

progress. 

 

3.1 Pillars of sustainability 

 

Sustainability as a concept has three main pillars: economic, 

environmental, and social shown in Figure 7. These three 

pillars are familiarly known as people, planet, and profits. 

Achieving sustainability is affirmed through the overlap of the 

three pillars with regard to be maintained [31, 32]. According 

to previous studies, the pillars are discussed as follows:  

 

 
 

Figure 7. Sustainability pillars [31] 

 

3.1.1 Environmental sustainability 

Environmental Sustainability focuses on the well-being of 

the environment and its natural resources consumption 

including energy, water and air quality, and the reduction of 

all types of pollution [36]. This field work directly on human 

health and citizen quality of life. Environmental sustainability 

could be achieved by protecting and managing all-natural 

resources without the risk to compromise the future 

generations’ needs [37]. 

 

3.1.2 Social sustainability 

Social sustainability indicates the capacity of a city for 

achieving constant well-being in society. It stresses on the 

improvement of social equality and quality through concepts 

such as unity, mutuality, morality and their significance of 

human relations that have be fostered and supported by 

legislation, information and common ideas of rights [38]. It 

seeks preserving social capital through investment, 

maintenance and creation of services which comprise the 

framework for communities and culture [39]. To reach 
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sustainability for social life, the elements of social activity that 

include management of human health, environmental justice, 

education, safety and security should be improved and 

controlled [40]. 
 

3.1.3 Economic sustainability 

It means the economy’s capacity to sustain a definite level 

of economic output indefinitely and the efficient use of 

resources to generate a constant operating profit for supporting 

its activities [41]. It aims at improving living standards and 

maintaining both intact capital and high levels of stability in 

economic growth [42]. Job creation and profitability are the 

most important factors that could improve sustainability for 

city economy. Also developing cost-benefit analyses for 

ecosystem services help achieving the goal. Entrepreneurship 

and the circular economy are two concepts that promote 

interconnections between local and global economic 

ecosystems [43]. 

To maintain the city balance between the built environment 

and natural environment, the sustainable development should 

cover the urban community. 
 

 

4. SUSTAINABILITY SMART CITIES (SSC) 
 

Previous researchers have defined Smart Sustainable cities 

as “innovative cities which use information and 

communication technologies (ICT) and alternative ways for 

improving the quality of life, the effectiveness of urban 

operations and services, and competitiveness, while ensuring 

to meet the requirements of current and future generations in 

respect to economic, environmental, social as well as cultural 

aspects” [34, 44]. Planners should apply smart concept to 

sustainable cities to increase quality of life while achieving 

sustainability.  

Smart and sustainable cities use ICT to enhance the quality 

of life for citizens by improving the performance of the city 

towards increasing the standard of the sustainability in 

economic, environmental and social objectives, based on the 

use and production of renewable energy while applying new 

technologies to optimize resource management and control all 

city services, facilities and infrastructure [45, 46]. 

Furthermost descriptions of environment and society 

emphasize how smart cities incorporate technology into 

governance for improving the quality of life and reducing the 

environmental effect of urbanism. On the other hand, the few 

descriptions oriented towards the economy suggested 

combining physical infrastructure with flexible capital to 

create competitive cities and boost sustainable economic 

development [10]. 

The use of ICTs into existing SSC give municipal 

stakeholders access to real time spatial, economic and 

environment data about their cities while improving [47]:  

- Energy efficiency  

- Urban infrastructure operation and transparency  

- Resilience of road networks 

- Water Efficiency and wastewater management 

- Security services 

The most significant feature of smart mobility consists of 

the ICTs existence as well as modern and sustainable transport 

networks with local and international access [18]. 

 

4.1 Questionnaire 

 

A questionnaire has been developed using the above 

features of smart cities and the aspects of sustainability. It was 

sent to various samples of professionals, such as architects, 

planners, architecture professors and students, also it was sent 

to different users who have contributed by their knowledge 

and experience about the smart cities. The questionnaire was a 

three-point Likert scale was used for surveying, with "3" 

denotes agree, "2" Neutral, and "1" disagree. Respondents 

with a total of 220 had to choose the importance of each feature 

in order to analyze the main elements of a sustainability smart 

cities.  

For Statistical analysis of the data, the information was 

transmitted to and analysed through the IBM SPSS software 

package version 20.0 (Armonk, NY: IBM Corp). The 

Kolmogorov- Smirnov test was utilized to check the normality 

of the variables’ distribution. The Mann Whitney test was used 

to compare between two groups of quantitative variables that 

are not normally distributed. The significance of the results 

achieved was assessed at the level of 5%. 

The results of the questionnaire were summarized in 4 

tables. Table 2 represents the distribution of the responses 

according to demographic data. Then, Table 3 shows the 

distribution of responses according the smart cities’ features. 

Next, Table 4 displays the priority of the smart cities’ features. 

So, the Infrastructure has received the high rank although the 

living has got the low rank. Finally, the Table 5 compare 

between the responses of the responds who have lived or 

visited a smart sustainable city and the others who didn’t visit 

and this analysis assure that the people who have visited this 

type of city have demonstrated the importance of using the city 

features for better life. 
 

Table 2. Distribution of the studied cases according to 

demographic data (n = 220) 
 

 No. % 

Educational level   

College 142 64.5 

Post graduate 78 35.5 

Age group   

15 - 25 143 65.0 

26 - 40 45 20.5 

41 and older 32 14.5 

Gender   

Male 71 32.3 

Female 149 67.7 

Profession   

Academic 11 5.0 

Architectural engineering 82 37.3 

Assistant professor 3 1.4 

Associate professor 8 3.6 

Engineering 31 14.1 

Others 23 10.5 

Student 62 28.2 

Have you ever lived or visited a smart 

sustainable city? 
  

Yes 92 41.8 

No 128 58.2 

 

4.2 Proposed framework 

 

Based to the previous literature review and the 

questionnaire. proposed framework is proposed (as shown in 

Table 6) which merges the sustainable aspects with the Smart 

city components. This framework may be applied as part of 

the planning process of a smart sustainable city. As general 

target of smart cities is to improve sustainability with help of 

technologies. 
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4.3 Impact on citizen 

 

Smart cities promote sustainability manners through its 

economic, environmental, and social aspects, it improves 

city’s infrastructure and conditions needed for residents' 

ability to contribute and enjoy more livable and resilient city. 

[48]. Previous studies proved that applying ICT concept on 

SSC have major impact on citizen psychological and health 

behavior.  

Sustainability also requires changes in human behavior. For 

this purpose, priority areas include the reform of official 

associations, the strengthening of civil society institutions, the 

improvement of citizen engagement, the reduction of 

consumption  and demographic growth, the resolution of social 

justice problems, and reflection on systems of values and 

beliefs. 

 

Table 3. Distribution of the studied cases according to Items (n = 220) 

 

Q  
Agree Neutral Disagree 

No. % No. % No. % 

 Living       

8 Smart living increase social connections 172 78.2 39 17.7 9 4.1 

9 Usage of digital instruments make kids more active and smarter 162 73.6 30 13.6 28 12.7 

 Mobility       

10 Automated traffic increase circulation flow 170 77.3 36 16.4 14 6.4 

11 Smart traffic system is safer for pedestrian use 196 89.1 16 7.3 8 3.6 

12 Smart traffic system decrease accident number 182 82.7 13 5.9 25 11.4 

14 Pedestrian circulation is better than motor mobility 214 97.3 6 2.7 0 0.0 

 Citizen       

13 Increasing pedestrian walking distance enhance human health and make citizen more relaxed 203 92.3 8 3.6 9 4.1 

15 
Integration between green vegetated areas and the built environment enhance human physical 

health 
161 73.2 47 21.4 12 5.5 

16 
Integration between green vegetated areas and the built environment enhance human mental 

health 
211 95.9 6 2.7 3 1.4 

 Infrastructure       

17 Smart irrigation system maintain vegetation life and sustain landscaping 220 100 0 0.0 0 0.0 

18 Bio swales save water and increase water efficiency 181 82.3 26 11.8 13 5.9 

 Energy       

19 Green energy like solar energy, wind turbine.. sustain power usage 202 91.8 9 4.1 9 4.1 

20 Renewable energy improve air quality 199 90.5 11 5.0 10 4.5 

21 Energy 195 88.6 18 8.2 7 3.2 

 Government       

22 Smart management speed up citizen services; security, health..etc 200 90.9 9 4.1 11 5.0 

23 Central security system control number of crime 180 81.8 29 13.2 11 5.0 

24 E-government services always save time and efforts for citizen 207 94.1 9 4.1 4 1.8 

 

Table 4. Distribution of the studied cases according to scores (n = 220) 

 

 
Average Score % Score 

Rank 
Mean ± SD. Mean ± SD. 

Living 2.68 ± 0.48 89.17 ± 15.85 6 

Mobility 2.81 ± 0.32 93.75 ± 10.61 5 

Citizen 2.83 ± 0.28 94.49 ± 9.41 4 

Infrastructure 2.88 ± 0.27 96.06 ± 9.13 1 

Energy 2.86 ± 0.33 95.45 ± 10.86 2 

Government 2.85 ± 0.37 95.0 ± 12.35 3 

Overall 2.82 ± 0.21 94.14 ± 7.10  

 

Table 5. Relation between lived or visited a smart sustainable city and % Scores (n = 220) 

 

 

Have you ever lived or visited a smart sustainable city? 

U p Yes (n = 92) No (n =128) 

Mean ± SD. Mean ± SD. 

Living 94.57± 12.86 85.29± 16.68 3976.5* <0.001* 

Mobility 96.83± 7.29 91.54± 12.01 4301.0* <0.001* 

Citizen 96.38± 6.61 93.14± 10.81 5096.0* 0.040* 

Infrastructure 97.64± 7.24 94.92± 10.15 5187.5* 0.024* 

Energy 96.50± 7.17 94.70± 12.85 5693.0 0.561 

Government 96.50± 9.16 93.92± 14.14 5478.5 0.236 

Overall 96.46± 4.94 92.46± 7.91 3725.0* <0.001* 
U: Mann Whitney test  

*: Statistically significant at p ≤ 0.05   
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Table 6. Proposed framework 

 
Smart City Components Sustainability Goals 

 Environmental Economy Social 

Citizen 
- People awareness 

- Attractivity of natural conditions 

- Productivity 

- Flexibility of labor 

- Innovation spirit 

- Entrepreneurship 

- Economic image & trademark 

- Ability to transform 

- E-Tourism 

- Connected Retailer 

- Social Programs 

- Creativity 

- Participation in public life 

- Social Programs 

Level of qualifications Social 

and ethnic plurality 

- Flexibility 

- Open-mindedness 

- Affinity to life-long learning 

Living 

- Education facilities 

- Emergency Management 

- Health conditions 

- Individual safety 

- Green spaces 

- Provision of sanitation 

facilities. 

- Smart business 

- Education facilities 

- Allocation of land and facilities 

for industrial uses 

- Touristic attractivity 

- Healthcare 

- Education 

- Video surveillance 

- Telehealth and Telecare 

- Cultural facilities 

- Social cohesion 

Mobility 

- Sustainable Transportation 

- Intelligent transport system 

- Traffic management 

- Smart parking 

- Smart taxi 

- Logistics services 

- Transportation networks 

- Fleet management 

- Cost savings 

- Innovative and 

safe transport systems 

- Reduce Congestion 

Local accessibility 

- International accessibility 

- Community biking 

- Self-driving vehicles 

Buildings 

- Smart buildings 

- Housing quality. 

-Technological changes 

- Smart grid and smart meters 

-Network connectivity 

-Enabling the IoT 

-Public and social services 

-Risk management 

-Affordable homes 

Energy 

- Environment protection 

- Energy management 

- Controlling pollution 

- Noise Detection 

-Decarbonization 

- Smart Urban lighting 

- Energy efficiency 

- Decrease energy 

consumption 

Infrastructure 

- Water management 

- Waste management 

- Electric vehicles infrastructure 

-Sustainable resources management 

- Water supply 

- NFC services 

- Availability of ICT-

infrastructure 

- City Maintenance 

- Electricity 

- Telecommunication 

- Digital signage 

- Public safety 

 

 

Government 
-Smarter urban planning 

- Smart city dashboard 

- Smart city operation center 

- E-government services and 

transformations 

- International embeddedness 

-Political strategies and 

perspectives 

- Government and agency 

administration 

- Participation in 

decision-making 

-Feedback via various digital 

channels. 

 

Transforming smart city technology into a system capable 

of changing human behavior is a conscious attempt to design 

behavioral processes and systems operationalizing this data for 

behavioral change. This improvement demands delineating 

behavior which the system will try to deal with (such as travel 

options, waste management, energy usage, etc.) and a 

behavioral diagnostic for every behavior which enables the 

city to build a design approach which encourage people to 

support behavior through inclusive urban purposes, both in 

terms of the reduction of traffic jams and emissions or the 

encouragement of the use of utilities. By iterative behavioral 

development procedures with suitable testing, cities can 

maximize their investment in smart city hardware and data, 

increase quality of life and meet citizens' expectations. 

Overcrowding and over-consumption can lead to significant 

environmental risks. For achieving sustainability, it is 

essential to change human behavior. This could be done by 

supporting citizens in adopting sustainable lifestyles and 

encourage them to contribute to the political and 

environmental activities and even contributing into social 

structure and economic aspects of sustainability [49]. This 

could be defined by the urge of participation of non-

government institutions and society for achieving sustainable 

development by decentralizing decision making [50]. Such co-

operation between government and non-government members 

is needed for the establishment of a new governance system, 

where everyone have equal participation with no dominant 

decisions [51]. In smart cities, the use of new ICT eases good 

governance through methods like smart administration and 

electronic governance and electronic democracy. All this 

develop political participation between residents and officials 

by strengthening expression and the improvement of 

intelligent and controlled access to information and public 

services [18, 52]. The usage of online participation and 

discussion is preferred by citizen [53]. In order to achieve 

development of urban sustainability, integration of economic, 

social and environmental priorities, and encouraging public 

involvement in decision making would be taken into 
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consideration, all parallel by the use of high-performance 

technology settings for smart living and facilities [54]. 

Sustainability development projects could be applied by 

encouraging non-profit organizations and community 

environmental associations to be as part of urban governance 

[24].  

Smart city can also impact tourism behaviour, as advanced 

information systems (ATIS) offer travelers adequate info for 

better decisions, which in turn decrease trip time, stress and 

traffic jam in transportation systems [55, 56]. Smart mobility 

can link all parts of the city, improve all modes of 

transportation and transform it in a better place for both transit 

users and pedestrians, as well as improving conditions for 

personal cars driving. Also, the improvement of new facilities, 

and roads intersections can increase the safety of walking and 

cycling [57]. All this shall save time and effort for citizen of 

all categories and will improve their quality of life and in turn 

their psychological behavior would be better and relaxed.  

The improvement of citizen cultural education to increase 

their awareness of mechanisms used to reduce energy-

consumption in households. This shall be taught in ICT 

businesses, transportation media, waste management 

enterprises, schools, academic and financial institutions can 

play essential roles to develop this kind of education [58]. 

 

 

5. CONCLUSION AND RECOMMENDATIONS 

 

In the 21st century, sustainability assessment has been 

transformed to smart city goals. Based on the literature review, 

modern technologies and smartness has been emphasized in 

the smart city frameworks compared to urban sustainability 

frameworks which contain a large number of indicators that 

measures the environmental sustainability, while smart city 

frameworks lack of environmental indicators and highlight the 

social and economic aspects. As a result, the general goal of 

smart cities is to improve sustainability with the help of 

technologies. This could be described by the term “smart 

sustainable cities” instead of smart cities. However, the current 

extensive gap between sustainable city frameworks and smart 

cities recommends the urgent need of smart city frameworks 

development to improve the smart city concept. Thus, the 

assessment of smart city performance should include impact 

indicators that measure the contribution of the ultimate goals 

such as environmental, economic or social sustainability along 

with the indicators that measure the efficiency of deployment 

for smart solutions. 

Smart sustainable city perspective is regarded by the 

International Telecommunication Union, as cities using ICT 

for improving citizen quality of living through the use of 

efficient services and operations in urban space that achieve 

all human needs for present and future generations.  

This paper studies all features of smart cities and 

sustainability pillars in relation to citizen behavior and health 

life. As result for this study, it proved that smart city must 

follow many urban living aspects, such as quality of life 

improvement, smart transportation, smart airports, buildings, 

universities, hospitals, waste management, smart security, 

digital public utilities like power, water and gas, …etc.  

Completely automated city is an important technological 

solution in the respect of sustainability. Those to be following 

main indicators to improve citizen life in the field of economy, 

environment, and society & culture. In order to support 

planners for setting development priorities, from designing to 

implementation of concrete actions and measures. 

As for smart sustainable cities benefit which affect human 

need, those are defined as follows: 

- Better city planning, facilitating the lives of residents, 

meeting sustainability goals and improving quality of life. 

- Emphasizing urban wealth, equity, comfort and 

innovation. 

- Enabling the meaningful participation of citizens in 

realizing their rights and engaging them in decision-

making in the city. 

- Addressing social needs and ensuring high quality and 

affordable housing and different urban services. 

- Responding the various needs of the residents and the 

disabled. 

- Achieving the greatest possible potential in terms of 

environment, network, and economic opportunities. 

- Improving skills and beneficial natural effect. 

- Increasing stability and enhancing well-being. 

- Creating a city that is more supportive and attractive to 

citizens and social events. 

- Making effective use of resources to reduce costs and 

improve the environment, while also reduce indirect 

pollution or ozone depletion. 

- Solving transportation and traffic problems through 

mechanical conditions favorable to the streets, in 

particular using GPS and sensors and the use of GPS to 

increase city. 

- Reducing congestion indicates for reducing the number 

of private vehicles, thereby reducing the people’s time 

spend on the streets. 

 

 

REFERENCES  

 

[1] United Nations, Department of Economic and Social 

Affairs, Population Division. (2019). World 

Urbanization Prospects: The 2018 Revision 

(ST/ESA/SER.A/420). New York: United Nations. 

https://population.un.org/wup/publications/Files/WUP2

018-Report.pdf, accessed on June 10, 2022. 

[2] Vershinina, I.A., Volkova, L.V. (2020). Smart cities: 

Challenges and opportunities. Revista ESPACIOS, 

15(41). 

https://www.revistaespacios.com/a20v41n15/a20v41n1

5p23.pdf. 

[3] Younus, A.M. (2021). Smart city in urban innovation: 

Concept, management, policy and Technology. 

International Journal of Advanced Engineering Research 

and Science, 8(10): 1-14. 

https://doi.org/10.22161/ijaers.810.1 

[4] UNESCO. (2019). Smart Cities: Shaping the Society of 

2030. Bernard Cathelat, Netexplo. 

[5] Simonofski, A., Asensio, E.S., Wautelet, Y. (2019). 

Citizen participation in the design of smart cities: 

Methods and management framework. Smart Cities: 

Issues and Challenges, 47-62. 

https://doi.org/10.1016/b978-0-12-816639-0.00004-1 

[6] UNDP. (2021). Handbook on Smart Urban Innovations. 

New York. 

https://www.undp.org/publications/handbook-smart-

urban-innovations. 

[7] Ahvenniemi, H., Huovila, A., Pinto-Seppä, I., Airaksinen, 

M. (2016). What are the differences between sustainable 

and smart cities? Cities, 60: 234-245. 

2628



 

https://doi.org/10.1016/j.cities.2016.09.009 

[8] Albino, V., Berardi, U., Dangelico, R.M. (2015). Smart 

cities: Definitions, dimensions, performance, and 

initiatives. Journal of Urban Technology, 22(1): 3-21. 

https://doi.org/10.1080/10630732.2014.942092  

[9] Nam, T., Pardo, T.A. (2011). Smart city as urban 

innovation: Focusing on management, policy, and 

context. Proceedings of the 5th International Conference 

on Theory and Practice of Electronic Governance, pp. 

185-194. https://doi.org/10.1145/2072069.2072100 

[10] Nam, T., Pardo, T.A. (2011). Conceptualizing smart city 

with dimensions of technology, people, and institutions. 

Proceedings of the 12th Annual International Digital 

Government Research Conference: Digital Government 

Innovation in Challenging Times, College Park, MD: 

ACM, pp. 282–291. 

https://doi.org/10.1145/2037556.2037602 

[11] Wu, G.D., Tang, H.D., Deng, Y.C., Wu, H.Q., Lin, C.R. 

(2022). A Data Driven Approach to Measure Evolution 

Trends of City Information Modeling. Journal of Urban 

Development and Management, 1(1): 2-16. 

https://doi.org/10.56578/judm010102.  

[12] Evergreen. (2018). How to be smarter in mid-sized cities 

in Ontario. 

https://www.evergreen.ca/downloads/pdfs/2018/tech-

and-data-msc.pdf, accessed on Aug. 19, 2019. 

[13] Falconer, G., Mitchell, S. (2012). Smart city framework 

a systematic process for enabling smart + connected 

communities. Cisco Internet Business Solutions Group 

(IBSG). 

http://www.cisco.com/web/about/ac79/docs/ps/motm/S

mart-City-Framework.pdf. 

[14] Marsal-Llacuna, M.L., Colomer-Llinàs, J., Meléndez-

Frigola, J. (2015). Lessons in urban monitoring taken 

from sustainable and livable cities to better address the 

Smart Cities initiative. Technological Forecasting and 

Social Change, 90(B): 611-622. 

http://dx.doi.org/10.1016/j.techfore.2014.01.012 

[15] ARUP. (2010). Transforming the 21st century city via 

the creative use of technology. Arup's IT & 

Communications Systems team. 

https://www.cisco.com/c/dam/global/en_vn/assets/sccco

nference2011/pdfs/michael_tomordy-

presentationeng.pdf, accessed on Aug. 19, 2019. 

[16] Neirotti, P., De Marco, A., Cagliano, A.C., Mangano, G., 

Scorrano, F. (2014). Current trends in Smart City 

initiatives: Some stylised facts. Cities, 38: 25-36. 

http://doi. org/10.1016/j.cities.2013.12.010 

[17] Giffinger, R., Fertner, C., Kramar, H., Kalasek, R., 

Milanović, N., Meijers, E. (2007). Smart cities - Ranking 

of European medium-sized cities. Vienna University of 

Technology. 

http://www.smartcities.eu/download/smart_cities_final_

report.pdf.  

[18] Staffans, A., Horelli, L. (2014). Expanded urban 

planning as a vehicle for understanding and shaping 

smart, liveable cities. The journal of Community 

Informatics, 10(3). 

https://doi.org/10.15353/joci.v10i3.3439 

[19] IBM. Smarter Cities. 

http://www.ibm.com/smarterplanet/ie/en/smarter_cities/

overview/, accessed on Aug. 19, 2019. 

[20] Goddard, W. (2021). What are the features of a smart city 

to look for? IT Chronicles. 

https://itchronicles.com/smart-city/what-are-the-

features-of-a-smart-city-to-look-for/, accessed on April 

10, 2022. 

[21] Frost & Sullivan. (2019). Smart Cities Value Proposition. 

https://www.knxtoday.com/2019/06/13860/frost-

sullivan-value-proposition-smart-cities.html, accessed 

on April 10, 2022. 

[22] Bellini, P., Nesi, P., Pantaleo, G. (2022). IOT-enabled 

Smart Cities: A review of concepts, frameworks and Key 

Technologies. Applied Sciences, 12(3): 1607. 

https://doi.org/10.3390/app12031607 

[23] OECD. (2019). Smart cities final - enhancing the 

contribution of digitalisation to the smart cities of the 

future. 

https://www.oecd.org/cfe/regionaldevelopment/Smart-

Cities-FINAL.pdf, accessed on April 10, 2022. 

[24] OECD. (2019). Smart Cities and inclusive growth. 

https://www.oecd.org/cfe/cities/OECD_Policy_Paper_S

mart_Cities_and_Inclusive_Growth.pdf, accessed on 

April 10, 2022. 

[25] Lee, P., Hunter, W.C., Chung, N. (2020). Smart tourism 

city: Developments and transformations. Sustainability, 

12(10): 3958. https://doi.org/10.3390/su12103958  

[26] Fialová, J., Bamwesigye, D., Łukaszkiewicz, J., Fortuna-

Antoszkiewicz, B. (2021). Smart cities landscape and 

urban planning for sustainability in Brno City. Land, 

10(8): 870. https://doi.org/10.3390/land10080870  

[27] Sankaran, V., Chopra, A. (2020). Creating global 

sustainable smart cities (a case study of Masdar City). 

Journal of Physics: Conference Series, 1706(1): 012141. 

https://doi.org/10.1088/1742-6596/1706/1/012141  

[28] Apanaviciene, R., Vanagas, A., Fokaides, P.A. (2020). 

Smart building integration into a Smart City (SBISC): 

Development of a new evaluation framework. Energies, 

13(9): 2190. https://doi.org/10.3390/en13092190  

[29] European Commission. (2022). Smart cities. 

https://ec.europa.eu/info/eu-regional-and-urban-

development/topics/cities-and-urban-development/city-

initiatives/smart-cities_en, accessed on April 10, 2022. 

[30] IGI Global. (2021). What is e-government. 

https://www.igi-global.com/dictionary/a-model-

proposal-for-local-governments-to-increase-citizen-

involvement-in-the-age-of-information-society-and-e-

government/8704, accessed on April 10, 2022. 

[31] Purvis, B., Mao, Y., Robinson, D. (2018). Three pillars 

of sustainability: In search of conceptual origins. 

Sustainability Science, 14(3): 681-695. 

https://doi.org/10.1007/s11625-018-0627-5  

[32] Phadtare S.M., Jadhav, I. (2017). Role of smart cities in 

sustainable development. International Journal of 

Engineering Research and Technology, 10(1): 45-49.  

[33] Ragheb, R.A. Ragheb, S.A. (2022). Assessment 

framework for sustainable community in the MENA 

region. Scientific Journal of the Faculty of Fine Arts 

Alexandria University, 10(1): 15-25. 

https://doi.org/10.21608/sjfa.2022.217636 

[34] Abou El Seoud, T. (2019). Towards sustainability: Smart 

cities in the Egyptian environment, how much smart to 

be smart? Journal of Urban Research, 31(1): 123-142. 

https://doi.org/10.21608/jur.2019.89065  

[35] Batagan, L. (2011). Smart cities and sustainability 

models. Academy of Economic Studies, Bucharest, 

Romania, 15(3): 80-87. 

[36] United Nations. (2016) United nations environment 

2629



assembly of UNEP: Sustainable development knowledge 

platform. United Nations. 

https://sustainabledevelopment.un.org/index.php?page=

view&type=30022&nr=243&menu=3170, accessed on 

June 17, 2022.  

[37] Ragheb, R.A. (2022). Towards resilience: Energy

efficiency in urban communities - Case study of New

Borg El Arab city in Alexandria, Egypt. International

Journal of Sustainable Development and Planning, 17(3):

795-811. https://doi.org/10.18280/ijsdp.170310

[38] Törrönen, M., Borodgina, O., Samoylova, V., Heino, E.,

Veistilä, M., Katisko, M., Lillrank, A., Kärmeniemi, N.,

Fionik, Y., Rautio, S., Kaukko, M., Kivijärvi, A. (2013).

Empowering Social Work: Research & Practice.

Helsingin yliopisto, Koulutus- ja kehittämiskeskus

Palmenia.

[39] European Parliament. (2020). Social Sustainability –

Concepts and benchmarks -

https://www.europarl.europa.eu/RegData/etudes/STUD/

2020/648782/IPOL_STU(2020)648782_EN.pdf,

accessed on June 17, 2022.

[40] Gawlik-Kobylińska, M. (2021). Can security and safety

education support sustainability? Lessons learned from

Poland. Sustainability, 13(4): 1747.

https://doi.org/10.3390/su13041747

[41] Jeronen, E. (2020). Economic sustainability, summary.

Encyclopedia of Sustainable Management, Springer,

Cham.

[42] Basiago, A.D. (1999). Economic, social, and

environmental sustainability in development theory and

urban planning practice. The Environmentalist, 19(2):

145-161. https://doi.org/10.1023/A:1006697118620

[43] Sulich, A., Sołoducho-Pelc, L. (2021). The circular

economy and the green jobs creation. Preprint.

https://doi.org/10.21203/rs.3.rs-532630/v1

[44] UNECE. (2016). Sustainable smart cities. 

https://unece.org/housing/sustainable-smart-cities,

accessed on June 17, 2022.

[45] Stokes, A., Jeffries-Stokes, C., McDonald, L. (2015).

Pulkurlkpa: The joy of research in Aboriginal

communities. Journal of Paediatrics and Child Health,

51(11): 1054-1059. https://doi.org/10.1111/jpc.13008

[46] Chourabi, H., Nam, T., Walker, S., Gil-Garcia, J.R.,

Mellouli, S., Nahon, K., Pardo, T.A., Scholl, H.J. (2012).

Understanding smart cities: An integrative framework.

2012 45th Hawaii International Conference on System

Sciences, Maui, HI, USA.

https://doi.org/10.1109/hicss.2012.615

[47] United Nations. Economic and Social Council. (2018).

2018 integration segment: Innovative communities:

leveraging technology and innovation to build

sustainable and resilient societies.

https://www.un.org/ecosoc/en/node/3613435 

[48] UNECE. (2021). People-Smart Sustainable Cities.

United Nations, Geneva.

https://doi.org/10.18356/9789210052658, accessed on

June 17, 2022.

[49] Khansari, N., Mostashari, A., Mansouri, M. (2014).

Impacting sustainable behavior and planning in smart

city. International Journal of Sustainable Land Use and

Urban Planning (IJSLUP), 1(2).

https://doi.org/10.24102/ijslup.v1i2.365

[50] Moon, T.M. (2006). Sustainable development in Korea,

key issues and government response. International

Review of Public Administration, 11(1).

https://doi.org/10.1080/12294659.2006.100805074

[51] Mega, V.P. (2010). Sustainable Cities for the Third

Millennium: The Odyssey of Urban Excellence. Springer.

[52] Partridge, H. (2004). Developing a human perspective to

the digital divide in the smart city.

http://eprints.qut.edu.au/1299/1/partridge.h.2.pap er.pdf,

accessed on June 17, 2022.

[53] Sotarauta, M. (2001). Network management and

information systems in promotion of urban economic

development: some reflections from city web of tampere.

European Planning Studies, 9(6): 693-706.

https://doi.org/10.1080/713666507

[54] While, A., Jonas, A.E.G., Gibbs, D. (2004). The

environment and the entrepreneurial city: searching for

the urban ‘sustainability fix’ in Manchester and Leeds.

International Journal of Urban and Regional Research,

28(3): 549-569. https://doi.org/10.1111/j.0309-

1317.2004.00535.x

[55] Verplanken, H., Aarts, H., Knippenberg, A.V. (1997).

Habit, information acquisition, and the process of

making travel mode choices. European Journal of Social

Psychology, 27(3): 539-560.

https://doi.org/10.1002/(SICI)1099-

0992(199709/10)27:5<539::AID-EJSP831>3.0.CO;2-A

[56] Khattak, A.J., Yim, Y., Stalker, L. (1999). Does travel

information influence commuter and noncommuter

behaveiour? Results from the San Francisco Bay area

travinfo project. Transportation Research Record, 1694:

48-58.

[57] Stevens Institute of Technology. (2013). Stevens institute

of technology and the city of Hoboken partner on smart

city project. http://stevens.edu/ news/content/stevens-

institute-technology-andcity-hoboken-

partner-%E2%80%9Csmart-city% E2%80%9D-project,

accessed on June 17, 2022.

[58] Brinkman, J. (2011). Supporting sustainability through

smart infrastructures: The case of Amsterdam. Network

Industries Quarterly, 13(3).

https://doi.org/10.1504/ijcis.2012.0490

2630

https://doi.org/10.18280/ijsdp.170310
https://doi.org/10.1023/A:1006697118620
https://doi.org/10.1002/(SICI)1099-0992(199709/10)27:5%3C539::AID-EJSP831%3E3.0.CO;2-A
https://doi.org/10.1002/(SICI)1099-0992(199709/10)27:5%3C539::AID-EJSP831%3E3.0.CO;2-A



