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Abstract: This study centers on the city of Salvador as it transitions toward becoming a smart city. It
examines its main challenges: sanitation, pollution, and social inequalities, and compares these with
established smart-city models. The study also presents example technologies, including the Internet of Things
(IoT), artificial intelligence (AI), and cybersecurity, and outlines pathways for their application to tackle key
urban problems. Conducted at a pivotal moment in Brazilian urban development, when cities face complex
challenges related to governance, infrastructure, and social inclusion, the research aims to identify
Salvador’s priority issues and the smart-city technologies that can be applied to address them, along with
the expected impacts on Sustainable Development Goals (SDG) 9 and 11 in Salvador.
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Brazilian cities were ranked by level of

development, as shown in the following Table 1.

City - State | Rank | City - State

1° Floriandpolis - 6° Balneario
SC Camboriu - SC

2° Vitoria - ES 7° Sao Caetano do
Sul - SP

3° Sao Paulo - SP 8° Belo Horizonte -

MG
4° Curitiba - PR 9° Barueri - SP
5° Nitero6i - RJ 10° Salvador - BA

Table 1. Connected Smart Cities Ranking

Source: Prepared by the authors (2025), adapted
from the Connected Smart Cities Ranking (2024,
p. 21). Over the years, Salvador has gained
increasing prominence. According to the

Municipal Secretariat of Innovation and
Technology (SEMIT) [9], in 2024 the city placed
first among Northeastern capitals and tenth
overall in the national ranking of the 100 smartest
cities. In this smart-city context, Salvador stands
out as the first Brazilian municipality to develop
a Smart City Technology Master Plan (PDTCI).
Prepared by the SEMIT, it is among the pioneers
among Brazilian capitals in  adopting
international smart city standards. The PDTCI is
aligned with standards issued by the International
Organization for Standardization (ISO) and was
recently incorporated by the Brazilian
Association of Technical Standards (ABNT).
Salvador thus assumes a leading role by investing

significantly in the transition to an integrated

ISSN: 2357-7592

model of urban management, with substantial
financial resources allocated both to the planning
phase and to the implementation of the required
technological solutions.

Although Salvador is one of Brazil’s largest
capitals, it faces challenges in several areas,
including public security, housing, sanitation,
and mobility, among others. A clear example is
the situation of communities located in high-risk
areas, where the lack of adequate infrastructure
exacerbates existing social hardships. This
underscores the need to invest in technologies
that can help address these urban social problems.
In the current scenario, the application of
emerging technologies is crucial, since they can
make Salvador a smarter city and provide
residents with a better quality of life.

This research is set at a critical moment in
Brazilian urban development, when cities face
complex challenges related to governance,
infrastructure, and social inclusion. Against this
backdrop, the guiding research question is: What
are Salvador’s main challenges, and which smart-
city technologies are applicable?

Understanding how the component technologies
of a smart city can be applied is essential for
improving public services, since the use of ICTs
enables the mitigation of urban problems and
supports a better quality of life for the population.
Accordingly, the study’s overarching objective is
to identify Salvador’s principal challenges and
the smart-city technologies that can be applied to
address them,

along with the expected

contributions to SDG 9 and SDG 11. The specific
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choice of Salvador as the focus is grounded in its

strategic positioning: the city has already
advanced studies and municipal planning that
include significant investments, with R$ 4.5
million allocated to the initial planning phase and
R$ 60 million projected for implementation.

2. Theoretical Framework

2.1 Smart Cities

According to MDR (2021) [15], “smart cities” are
those committed to sustainable urban
development and digital transformation—across
their economic, environmental, and sociocultural
dimensions—that act in a planned, innovative,
inclusive, and networked manner, promoting
digital literacy as well as collaborative
governance and management. In addition, they
make use of technologies to solve concrete
problems, create opportunities, deliver services
efficiently, reduce inequalities, increase
resilience, and improve the quality of life for all
people, ensuring the safe and responsible use of
data and information and communication
technologies (ICTs).

The 17 Sustainable Development Goals (SDGs),
which form part of the 2030 Agenda launched by
the United Nations, aim to tackle the world’s
major challenges. Among these goals, SDG 9
(Industry, Innovation and Infrastructure), which
seeks to promote resilient infrastructure,
sustainable industrialization, and innovation, has
a strong connection with the concept of smart
cities by encouraging the strategic use of
innovative and

technologies intelligent

infrastructure to address diverse needs.
ISSN: 2357-7592

There is also a connection with SDG 11 (which
specifically concerns Sustainable Cities and
Communities) and it seeks to make urban areas
inclusive, safe, and resilient by ensuring adequate
housing, basic services, and high-quality urban
development by 2030. Smart city initiatives
directly advance this objective through real-time
monitoring, citizen participation, smart waste
management, and integrated transportation
solutions, strengthening urban sustainability and
social equity. In essence, smart cities are urban
centers that employ advanced technologies
aligned with sustainable practices to enhance
citizens’ quality of life and significantly reduce
environmental impact. In this context,
sustainability plays a fundamental role in human
development, since, since the Industrial
Revolution, issues such as the intensification of
the greenhouse effect and the depletion of natural
resources have become increasingly urgent
(GENARI et al, 2018) [3].

Accordingly as Elkington (1997) [17], states,

challenges

sustainability is grounded in three perspectives:
economic, social, and environmental (profit,
people, and planet), also known as the triple
bottom line (TBL) model, as presented in Frame

1.

CiMATEC
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Frame 1 - Triple Bottom Line Model -

Sustainability Perspectives.

Source: Prepared by the authors (2025).
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2.2 Challenges in the City of Salvador
Salvador ranks tenth among Brazil’s smartest
cities, and although the goal of smart cities is to
promote quality of life and sustainability, the city
still faces challenges and statistics that highlight
the need for investments that keep pace with
technological advances so that the population is
effectively served. According to the Sustainable
Development of Cities Index — Brazil (IDSC-BR)
[5], Salvador still faces sustainability-related
challenges, with medium performance in good
health and well-being and reduced inequalities;
low performance in quality education, gender
equality, life on land, partnerships for the goals,
and peace, justice and strong institutions; and
very low performance in decent work and
economic growth and in industry, innovation and
infrastructure.

According to Bahia’s Environmental and Water
Resources Institute (INEMA) [7], bathing water
quality refers to the condition of waters used for
primary-contact recreation, meaning direct,
prolonged contact where a significant amount of
water may be ingested. In Salvador, Bulletin No.
16/2025 reports that 24 of the 38 sampling sites
were classified as unsuitable for bathing.
Salvador also has only 39.5% of its public streets
lined with trees, and a significant burden of air
pollutants, as reported by the Fiocruz News
Agency in the article “Air pollution in Salvador:
a risk-analysis approach for decision-making”:
“The study, coordinated by Fiocruz Bahia
researcher Nelzair Vianna, detected pollutants

such as particulate matter (PM), nitrogen dioxide
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(NOz), and carbon dioxide (CO2) in the city’s air.
Specific analyses were carried out to characterize
urban atmospheric particulate matter, in which
metals such as cadmium, chromium, and lead
were detected. These 2.5-micrometer particles
(PM..5) are so fine that they can penetrate deep
into the lungs.”
Considering the environmental dimension
alongside infrastructure, a key component is
basic sanitation, which, according to the National
Water Agency (ANA) [1], comprises water supply;
sewage collection and treatment; urban cleaning
and the collection and disposal of solid waste; and
stormwater drainage and management. In this
context, despite standards, oversight, and
sanitation agencies, data from the National
Sanitation Information System (SNIS) [13]
indicate that Salvador still has residents without
access to basic sanitation services: 1.24% of the
population lacks access to water; 3.35% lacks
solid-waste collection; 11.66% lacks adequate
sewerage; and 0.1% of households are subject to
flooding.

Methodology

This basic research, conducted between January
and June 2025 with an exploratory—descriptive
design and qualitative analysis, aims to expand
theoretical ~ knowledge about  Salvador’s
challenges and potential in its transition to a smart
city. The study describes urban indicators, public
policies, and emerging technologies already
adopted, and it explores relationships among
have received little

these elements that

investigation. To guide this design, we adopted
ISSN: 2357-7592

the procedures proposed by Gil [4]. In separately
defining exploratory and descriptive research, Gil
[4] characterizes them as studies whose main
purposes are to develop, clarify, and refine
concepts and ideas with a view to formulating
more precise problem statements or hypotheses to
be tested in subsequent studies, and to describe
the characteristics of a given population or
establish

phenomenon or to relationships

between variables. He also indicates that
planning qualitative procedures involves defining
the research objectives from a qualitative
perspective, selecting the sample, and collecting
and analyzing data (GIL, 2019, pp. 2627 and
155). As for data, we examined publications
(from 2020 onward) in secondary databases such
as SciELO and Google Scholar, using the
keywords “Smart Cities,” “Challenges in the City
of Salvador,” and “Smart City Technologies.”
The study also includes a document analysis of
technical reports from the Salvador municipal
government and municipal legislation

The methodological approach comprised nine

sequential steps, as shown in Figure 1.

Identification of the main urban
problems in the city of Salvador

Research problem definition

Study of emerging technologies

Figure 1. Methodological Steps

Source: Prepared by the authors (2025).

4. Results and Discussion

Below, we concisely examine how three cities
tools to address

applied different
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citizens’ data and public services. In this way, the
initiatives to develop infrastructure and promote
industrialization (SDG 9), and the effort to make
cities safer and more sustainable (SDG 11),
would be supported.

Considering the research results, our analysis of
Salvador’s PDTCI shows a strong convergence
between the technologies identified in our study
and those outlined in the municipal plan. Our
study highlights IoT, Al, cybersecurity, and big
data as key smart-city technologies applicable to
Salvador’s challenges, and offers an academic
and propositional perspective, grounded in
international comparisons, that can provide the
municipal administration with valuable inputs to
evaluate, refine, and expand planned initiatives,
as well as to design new long-term actions under
the PDTCI. The plan not only mirrors these
findings, it also integrates them into its structure,

objectives, and supporting infrastructure.

5. Final Considerations

The study identified Salvador’s main challenges
and examined how emerging technologies,
within the smart-city context, could be applied to
address them, relating these applications to
progress on SDG 9 and SDG 11. It also drew on
smart-city case studies from leading cities in
international rankings. The central takeaway is
the importance of aligning technological
innovation with public policies aimed at inclusion
and equity, reaffirming that the smart-city
concept goes beyond service digitization and
requires integrated urban planning, civic
ISSN: 2357-7592

participation, and social justice. The research
objective was achieved, and through the analysis
of Table 3, we showed how each proposed
technology can deliver concrete and significant
impacts. Moreover, this investigation contributes
not only academically, by outlining key
challenges and applicable technologies, but also
to municipal management by proposing solutions
to the city’s challenges, which may lead to
revisions and improvements in its PDTCI. It can
also support other Brazilian cities in advancing
based on this study and new applications. This
research was limited to four principal smart-city
technologies, namely cybersecurity, loT, Al, and
big data, selected for their relevance and
applicability to the mapped challenges. However,
there are other promising technologies that
warrant future exploration, such as blockchain,
augmented reality, and robotics, which have the
potential to contribute positively to critical areas
of urban management. We therefore propose
continued studies in this field to assess additional
applicable technologies that can help more cities

advance on SDG 9 and SDG 11, as well as on

other Sustainable Development Goals.
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