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In the face of rapid urbanization and growing infrastructure
demands, cities around the world are turning to advanced
technologies to build smarter, more sustainable urban environments.
The objective of this research is to evaluate the extent and quality of
the impact of emerging technologies on the development of future
smart cities. The study focuses on their influence across six key
drivers: smart mobility, smart economy, smart governance, smart
environment, smart living, and smart people. The aim is to identify
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Artificial Intelligence(Al), Internet of Things (loT), Big Data,
Blockchain, Cloud Computing, Digital Twins, and 5G/6G Satellite
Internet are the most influential. These technologies enable real-
time decisions, interconnectivity, data integration, and efficient
service delivery. They provide solutions to urban issues like
congestion, pollution, inefficiency, and lack of transparency. In
conclusion, integrating these technologies into urban systems can
significantly enhance city performance and sustainability.
Successful implementation depends on strong digital infrastructure,
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Extended Abstract

Introduction

In the face of rapid urbanization and
increasing complexities in urban
management, cities around the world are
turning to smart technologies to enhance
efficiency, sustainability, and quality of
life. The emergence of smart cities
represents a paradigm shift from traditional
urban development towards a technology-
enabled, data-driven approach to urban
planning. However, while the term "smart
city" is widely used, the exact technologies
driving this transition and their relative
impacts remain insufficiently understood.
This study addresses a critical research gap
by evaluating the ratio and quality of the
effects of emerging technologies on six key
drivers of future smart cities: smart
governance, smart  mobility,  smart
economy, smart people, smart environment,
and smart living. The main objectives are to
identify the most influential new
technologies, assess their qualitative and
quantitative impacts, and provide strategic
recommendations for urban policymakers
and planners.

The study poses the following core
questions:

« Which emerging technologies have the
most significant impact on smart city
development?

» How do these technologies affect different
urban domains and the quality of urban
life?

Methodology

The research methodology is descriptive-
analytical, combining qualitative and
guantitative  approaches. Initially, a
comprehensive literature review and expert
interviews led to the identification of 25
emerging technologies relevant to smart
cities.

A structured questionnaire was then
developed based on the Delphi technique
and distributed to 25 experts in urban
planning, information technology, digital
economy, and related fields. Respondents
evaluated the impact of each technology
across the six smart city drivers using a
five-point Likert scale.

The sample was selected through purposive
(judgmental) non-probability sampling to

ensure participation from subject matter
experts. Data analysis was performed using
descriptive  statistics and inferential
methods to determine the most impactful
technologies. Content validity of the
questionnaire was verified through expert
consultation, and theoretical saturation was
achieved after analyzing all responses.

Results and discussion

Findings reveal that seven technologies
stand out for their significant influence
across all six drivers of smart cities:

. Artificial Intelligence (Al)

2. Internet of Things (1oT)
3. Big Data
4. Blockchain
5

6

[ERN

. Cloud Computing

. Digital Twins

.5G/6G and Satellite Internet (e.g.,
Starlink)

Al demonstrated a particularly high impact,
with over 95% influence on smart people,
smart governance, smart mobility, and
smart living. Its capabilities in pattern
recognition, data analysis, and decision-
making support a wide array of urban
applications such as traffic optimization,
waste management, and energy efficiency.
IoT, described metaphorically as the
“nervous system” of the smart city, was
highlighted for its role in real-time data
collection and seamless connectivity
between urban infrastructure and services.
Big Data analytics, often used in tandem
with loT and Al, facilitates predictive
modeling and evidence-based decision-
making in urban planning, public health,
and resource  management.  Cloud
computing  supports  scalability and
accessibility of services, while digital twins
enable simulation of urban dynamics for
planning,  crisis  management, and
infrastructure optimization.

The study also  underscores the
transformative role of blockchain in secure
data transactions, transparent governance,
and the implementation of smart contracts
in municipal services. Finally, 5G/6G and
satellite internet technologies provide the
necessary bandwidth and connectivity for
real-time communication, smart grids, and
remote services.
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Each of these technologies was evaluated
not only in isolation but also in terms of
their synergistic effects when integrated.
Results showed that "smart living" is the
domain  most influenced by these
technologies (95.2%), followed by "smart
economy" (94.8%), and "smart people"
(93.5%).

Moreover, the findings suggest that while
individual  technologies  offer  strong
benefits, the greatest gains come from their
integration. For instance, combining Al and
loT enables intelligent traffic systems,
while linking blockchain and digital twins
supports secure and adaptive urban
simulations.

Conclusion

This research confirms that emerging
technologies are not just complementary
tools but foundational enablers for future
smart cities. The study identified Al, 10T,
Big Data, Blockchain, Cloud Computing,
Digital Twins, and advanced
communication  technologies  (5G/6G,
Satellite Internet) as the most influential.
These technologies support the shift
towards efficient governance, sustainable
living, and intelligent infrastructure.

The impact of each technology varies by
domain, yet all contribute to creating cities
that are more resilient, adaptive, and
responsive to citizen needs. Importantly, no
single technology alone can drive the full
transformation toward a smart city; rather,
an integrated, cross-functional strategy is
essential.

The study recommends  increased
investment  in ICT infrastructure,
development of regulatory frameworks to
support innovation, and citizen engagement
in smart city initiatives. Urban leaders must
focus on fostering collaborations between
government, academia, and the private
sector to ensure that the deployment of
smart technologies is inclusive, secure, and
aligned with long-term sustainability goals.
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