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ARTICLE INFO                          ABSTRACT 
 

The research aims to understand the concepts in the literature about smart cities and sustainable cities. The 
study provides a comprehensive overview of the concepts that characterize smart and sustainable cities today. 
For this study, 32 scientific articles related to the concepts and practices of smart cities were analyzed. The 
study showed a grouping of fifteen possible divisions that characterize smart cities as: quality of life, 
infrastructure, services, information and communication technology - ICT, intelligence, citizen, society, 
environment, sustainability, governance, management, economy, finance and mobility. A strong link between 
ICTs was perceived as a guiding element for the design of smart and sustainable cities. A conceptualization 
was proposed about the concepts found in the smart city literature and its relationship with sustainability in 
contemporary times. 

 
 
 
 
 

Copyright © 2021, Anderson Saccol Ferreira. This is an open access article distributed under the Creative Commons Attribution License, which permits 
unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited. 

 

 

INTRODUÇÃO 

Contemporary cities face several challenges in the existing built. The 
environmental environment is already associated with numerous 
degradation factors that are related to the social, economic impact and 
the unsustainable use of energy and gas emissions. This comes as an 
accelerator for the increase in air and water pollution, which makes 
land use unsuitable for urban design. Also, the disruption of mobility 
and ineffectiveness of accessibility, which causes disruptions in 
transport and traffic congestion, decreased safety and health in cities. 
Cities occupy less than 2% of the land mass, urban residents consume 
more than three quarters of the world's natural resources and are the 
main responsible for greenhouse gases - GHG (NAM; PARDO, 
2011). This disordered growth increases a variety of problems that 
compromise the environmental, economic and collective 
sustainability of contemporary cities (NEIROTTI, et al., 2014). In 
this scenario, the acceleration of urbanization has generated 
numerous challenges associated with the intensity of consumption, 
endemic congestion, saturation of transport networks, overcoming of 
air, water, depletion of resources, social inequality and people's 
vulnerability (BIBRI; KROGSTIE, 2017a). the dynamic grouping of 
buildings, infrastructure, people and resources, the pressure of 
urbanization of urban systems, emphasizing urban life in operational 
functions and services (BIBRI, 2013). Thus, several concepts 
emerged related to the quality of life of people in cities. Some 
concepts like garden cities, modern cities and later sustainable cities. 
Currently, the concept that gains strength is that of smart and 
sustainable cities. This concept of Smart Sustainable Cities (SSC), is 
gaining more and more attention worldwide, mainly in response to 

 
 
 
the future potential of environmental challenges and the increase in 
the population living in cities (NASRAWI, ADAMS, EL-ZAART, 
2015). In this thought, Townsend (2013), highlights that the challenge 
is to ensure that cities can offer their citizens better living conditions 
for current and future generations. Nam and Pardo, (2011a) point out 
that the concept of smart and sustainable cities has stood out 
attracting many researchers in the search for ways to promote urban 
development. But after all, what is the relationship between 
sustainability and intelligence? What are the key concepts for 
becoming a smart and sustainable city? 
 
This study covers the concepts that describe smart and sustainable 
cities. Adopt as a methodological procedure the literature review 
where 32 scientific studies were published. For the analysis, criteria 
were adopted related to focus, characteristic, chaining, quality, 
theoretical framework and unit of analysis. After the articles were 
tabulated, extracting the good concepts in the literature.As results of 
the research we find the following groups: quality of life, 
infrastructure, information and communication technology - ICT, 
intelligence, citizen, society, environment, sustainability, governance, 
management, economy, finance and mobility. The review 
demonstrated several concepts that the literature uses to define smart 
and sustainable cities, and shows that there is no consensus between 
the definitions, but that the use of information technologies can help 
in the development of management and quality of life in cities. 
Finally, the article points to a brief definition highlighting aspect 
related to the intelligence and sustainability of cities.In addition to 
this introduction, the article presents the methodological procedures, 
results and discussions, ending with the final considerations of the 
study. 
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METHODOLOGICAL PROCEDURES 

The research consists of a literature review with the purpose of 
identifying which are the concepts of smart and sustainable cities. 
Thus, the analysis was from the database of the Scielo journals, 
Science Direct (Elsevier), Scopus, Web of Science. The period of 
selected articles was between 2011 and 2021, with documents of the 
type, article, review article, article in press, research article. The 
purpose of this analysis was to verify the scientific production that 
deals with practices of smart and sustainable cities. For the search, 
the following keywords were used: “smart and sustainable cities” or 
“sustainable urban development” or “ICT and smart cities” or “smart 
governance” or “smart city technology and efficiency” of "smart city 
concepts" or “characteristics of smart cities.” In table 1. I present the 
criteria for selecting research articles. 
 

 

 

 

 

 

In the first stage, 85 scientific articles were selected, of which 53 
were excluded because they did not meet the criteria for improving 
the quality of table 1. 32 articles were analyzed, most of them from 
the Science Direct platform (Elsevier). The selected studies were 
tabulated in the following order: author, year, study objective, main 
variables, concept of smart and sustainable cities used as a guideline 
and or reference in the study, smart city practices, benefits of 
adopting smart cities, theoretical contribution of the study limitations, 
research limitations and recommendations for future studies. After 
tabulation of the data, an analysis was started to identify the main 
concepts that describe the smart and sustainable city and recorded in 
table 2, in the same way, identifying a structure of the main groupings 
in which the keywords relate to smart cities and sustainable. 

RESULTS ACHIEVED 

When analyzing the literature, 335 occurrences were found, and in 
many cases, they were structured in the following groups: (1) quality 
of life, (2) infrastructure and services, (3) information and 
communication technology - ICT, intelligence, (4) citizen and 
society, (5) environment and sustainability, (6) governance and 
management, (7) economy and finance, (8) mobility. ICT and 
intelligence lead with more than 25% of commercial articles, 
followed by environment and sustainability with 20%, infrastructure 
and services with 18%, governance, management with 12%, economy 
and society 5%, economy and finance 8%, quality citizens of life 6% 
and mobility 4%. Together, the eight motivators characterize a smart 
and sustainable city structure, where each of them represents a 
dimension that organizes a city. This same view is shared by Nam 
and Pardo (2011a), who describe a smart city as: (1) Technology,(2) 
People,(3) Institutions. Even so, it can be defined as the harmonious 
integration of physical, computer, social, human and business 
infrastructures, which assist in obtaining collective intelligence and 
with the appropriate use of all available interconnected information, 
in order to improve the understanding of operations and optimize 
resource limits (HARRISON, et al., 2010).Another theoretical line 
points out that smart cities can help in reducing the effects of 
greenhouse gas emissions and in the rational use of renewable 
energies (MITCHELL, 2000; GESI, 2020). These cities can improve 

the use of public resources, services provided and quality of life, 
keeping the cost of public operations low (ZANELLA, et al., 2014), 
in addition to transportation within cities, reducing traffic congestion 
(VANOLO, 2013). In the literature we have several concepts that 
define smart and sustainable cities, and from the groupings we have 
as definitions such as: (1) quality of life, (2) ICT, (3) 
infrastructure,(4) people, (5) environment, (6) economy and, (7) 
governance. For the classification of sustainable cities, the three 
aspects were used as guidelines: environmental, economic and social. 
The addresses in table 2 are subdivided into author, theme, 
classification and defined in the literature that conceptualize smart 
and sustainable cities. Literature publishers for smart and 
sustainablecities gain impulses that attract clear attention on their 
development path, directing the direction of the future. Despitemany 
considerations associated with smart and sustainablecities, there are 
discrepancies, which Bibriand Krogstie (2017a) describe as a weak  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
connection between the concepts of intelligence and environmental 
sustainability, andtechnologies are notalwaysused in or derto 
contribute to the sustainability. The authors point out that 
sustainablecities address the concepts and principles they ignore as 
smart solutions, andfocusonmoderninformation, communication and 
efficient solutions, allowing them to consider or ignore aspects of 
design, thatis, sustainablecities to leverage their land scape. 
Information and smartcities, focused on the physicall and scape and 
aligned with the vision of sustainability (BIBRI, KROGSTIE, 
2017a).Therefore, there is no clear definition of smart and sustainable 
cities, nor do they establish a sustainable development definition line, 
but the definitions about them become crucial for their purpose, 
especially where an intelligence should be used and how it should be 
evaluated, as seen that their systems contribute to the objectives of 
sustainable development (Höjer;Wangel, 2014). 

DISCUSSION OF RESULTS 

The vast majority of texts point to a bias towards smart cities, mainly 
towards a relationship with ICTs and quality of life, ICTs and people, 
ICTs and governance and ICTs with sustainability. Several factors 
that designate sustainability, such as environmental, economic, 
political, institutional, are present in smart cities, in order to be 
guided by information and communication technologies. To a 
relationship that city intelligence could better and make progress in 
areas such as energy production, mobility and transport, ICTs, and 
create several interdisciplinary opportunities to improve services and, 
at the same time, reduce energy and compel greenhouse gases (GHG) 
(Fletcher, Potts, 2007; Chaigneau, Brown, 2016). In this way, smart 
cities can be seen as a solution for sustainable urban development and 
the conurbations that lead to improved urbanization. Based on the 
analysis, it can be defined that a sustainable and intelligent city is one 
that takes advantage of information and communication technology 
systems in an adaptable, reliable, scalable and secure model to 
improve the quality of life, infrastructure, services, the environment, 
governance and management. It guarantees economic growth in a 
tangible way, offering higher standards of living with opportunities 
for work and income for people, without forgetting to improve well-
being, health, safety and education.  

Table 1. Quality assessment Criteria 
 

Criterion Inclusion Criteria Exclusion Criteria 

Focus Address the theme, relating sustainability and intelligence in the context of 
smart cities. 

Referring to the theme, relating sustainability and intelligence in the 
urban context in a generic way. 

Feature 
 

Deal directly with characteristics of the sustainability or intelligence chain 
in the context of cities, their specificities and ways of making them 
operational. 

Do not directly address characteristics of sustainability and 
intelligence in the context of cities or their specificities in the 
organization. 

Access 
 

Locate the document file in its entirety online and free of charge. Be 
written in English or Portuguese. 

Not having access to work, not being written in English or 
Portuguese. 

Quality 
 

Scientific journal with peer review. 
 

Scientific periodical without peer review, newspapers, current 
magazines, conferences, books and websites. 

Analysis 
Unit 
 

Linking: quality of life, infrastructure, information and communication 
technology - ICT, citizen, society, environment, sustainability, governance, 
economy and mobility. 

Dealing with sustainability or intelligence chaining in other contexts 
other than those listed. 
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The smart and sustainable city meets today needs without 
compromising the needs of the next generations, guaranteeing the 
environment, both economically and socially. In this way, the smart 
and sustainable city can be characterized as: innovative, adaptable, 
safe, uses information and communication technologies (ICTs) to 
improve the quality of life, increase job opportunities and its local 
governance system, it is characterized by involvement and inclusion 
of citizens, in order to guarantee the needs of present and future 
generations respecting social, economic and environmental aspects. 
The combination of several aspects creates a smart and sustainable 
city structure, where each one represents a different dimension of the 
notion that characterizes and conceptualizes smart and sustainable 
cities. 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

CONCLUSION 

The article offers a comprehensive overview of smart and sustainable 
cities and seeks to characterize the determinant concepts of these 
cities. Through a literature review, he sought to understand the main 
concepts that describe smart and sustainable cities. The results of the 
literature review allow us to establish a panoramic view of the 
concepts concepts in the literature on the development of smart and 
sustainable cities. Information and communication technology 
systems - ICTs are present in most of the literature as a way to assist 
innovation and make the city adaptable and safe. The review points 
out that smart and sustainable cities have similar characteristics 
aimed at quality of life, infrastructure, people, information systems, 
governance and the environment.  

Table 2. Definitions and concepts of smart and sustainable cities 
 

Authors Definitions Classification Concept 

Nam e Pardo (2011a) People: ICT; Quality of 
life; Governance. 

Smart cities 
Sustainable cities 
 

It is considered a smart city when it invests in human, social capital and ICT 
infrastructure that feed sustainable growth and improve the quality of life, through 
participatory governance. 

Caragliu, Del Bo, C., 
Nijkamp (2011) 

People; Governance; ICT; 
Environmental 
Infrastructure.  

Smart cities 
Sustainable cities 
 

Smart cities offer a mode of governance in which social equality and environmental 
protection can be achieved in parallel with digitally catalyzed economic growth. A 
smart city with its efficient digital media and integrated infrastructure is positioned 
as a facilitator of sustainable development, aligning the objectives of the 
environment with protection, social equity and economic development. 

Lee et al. (2013) ICT; Economy. Smart cities 
Sustainable cities 
 

The smart and sustainable city can be achieved through the adoption of a public, 
private, partner and effective system, shaping value-added business models and 
incorporating emerging technologies into smart city systems. 

Lee, Hancock e Hu 
(2014) 

People; ICT; Governance; 
Infrastructure. 

Smart cities 
  

It cites five definitions: (1) service innovation, (2) forming partnerships, (3) pro-
effective urbanization, (4) integration of the smart city infrastructure, (5) smart city 
and governance. 

Angelidou (2015) ICT; Economy. Smart cities 
  

A smart city is based on four main frameworks: (1) urban futures, (2) knowledge, 
(3) economy and innovation, (4) impulse of technology. 

Jong, et al. (2015) Governance; 
Infrastructure; 
ICT. 

Smart cities 
  

The creation of smart cities and the guarantee of their sustainability from the 
beginning, which can help to solve urbanization problems and lead cities to 
sustainable development. 

Joshi, Saxena e 
Godbole (2016) 

People; Governance; ICT. Sustainable cities 
 

Six important concepts are identified for the development of a smart city structure: 
(1) social, (2) management, (3) economical, (5) juridical, (6) technology, (7) 
sustainability. 

March (2016) 
  

Economy. Sustainable cities 
 

Sustainable development could be further facilitated by the imperative of smart city 
development, from economic growth to decline. This change would be a harbinger 
of the emergence of post-capitalist and digitally mediated urban economies, where 
open source and digital fabrication play a central role in the city's economy and in 
the lives of its residents. 

Meijer, Bolívar (2016) People; ICT 
Governance. 

Smart cities 
  

The smart city must be related to smart people (with a focus on human resources); 
collaborate (governance) and techniques (with technology). 

Ahvenniemi, et al. 
(2017) 
  

ICT, Quality of life; 
Environmental. 

Smart cities 
  

Smart cities do not have a clear and consistent meaning, but there are indications 
that the use of several modern technologies makes it possible to achieve a better 
quality of life and a reduction in the environmental impact. 

Fernandez-Anez et al. 
(2018) 

Governance. Smart cities 
 

Smart city as an integrated and multidimensional system such as: (1) the key role of 
governance and stakeholder involvement, (2) the importance of showing a 
comprehensive view of smart city projects and dimensions, (3) the understanding of 
the smart city as a tool to face urban challenges. 

Yigitcanlar, et al. 
(2018) 

People; ICT; Governance; 
Economy. 

Smart cities 
 

three drivers for smart cities: community, technology and politics. They are linked 
to six outcomes: (1) productivity, (2) sustainability, (3) accessibility, (4) welfare, (5) 
habitability, (6) governance. Together, they build a smart city structure, where each 
represents a different dimension of the notion of smart cities. 

Martin, Evans, 
Karvonen (2018) 
  

Environmental; People; 
Quality of life; 

Smart cities 
 

It is important to design smart city projects and programs in ways that address broad 
environmental and social issues. It can be done by involving a wider range of parts 
designed in project design and by extending monitoring and evaluation to include 
broader measures of social and environmental performance. 

Ismagilova, et al. 
(2019) 
  

ICT, Quality of Life; 
Environmental; 
Governance. 

Smart cities 
Sustainable cities 
 

Approach centered on the information system, for the intelligent use of interaction, 
sustainability, citizenship and quality of life, within an interactive infrastructure for 
advanced and innovative services to citizens, with an impact on the quality of life 
and the sustainable management of natural resources. 

Antwi-Afari, et al. 
(2021) 

People; Quality of life; 
infrastructure; 
Environmental; 
Governance; Economy. 

Smart cities 
Sustainable cities 
 

Six dimensions to conceptualize the urban structure of smart cities: (1) life, (2) 
people, (3) mobility, (4) economics, (5) governance, (6) environment. 

Csukás, Szabo (2021) Environmental; ICT 
People; Governance. 

Smart cities 
  

Four models of smart cities: (1) the green city, with objectives related to the 
environment, (2) app city in the development and implementation of ICT platforms 
and applications to provide quality of life and improvements directly to citizens, (3) 
the socially sensitive city, (4) the participatory city, focus on the citizen. 
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The study's findings are important for urban planning and the 
development of cities and establish motivators that characterize an 
intelligent and sustainable urban structure, so that each of them 
represents a dimension that organizes cities. Future studies 
investigate the advantages and discrepancies between the concepts of 
smart and sustainable cities, as well as measure the elements that 
characterize these cities. Even so, it is possible to investigate in 
relation to ICTs as an integration tool between intelligence and 
sustainability, and if this relationship occurs in practice, and how it 
interacts between models of sustainable cities such as ecocity, 
compact city, green city. This study is limited to an analysis of the 
theoretical literature review that is based on theoretical models and 
concepts of smart and sustainable cities. 
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