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The article is devoted to the definition of the role of startups in the formation and development of smart cities. It was
found that modern smart cities act as centers of innovation and technological development, adapting various smart
solutions in order to improve the quality of life of residents and optimize infrastructure. The effective implementation
and use of advanced technologies such as the Internet of things (loT), artificial intelligence, data analysis and
automation are one of the most important aspects of the concept of a smart city. Startups, according to their flexible
and innovative approach, ensure the development of innovative informational and technological solutions in the field
of smart cities. A review of the international experience of startup entrepreneurship was conducted, the results of
which indicate that startups are actively implementing innovative solutions in such areas as transport, energy supply,
ecology, health care, and others. Cooperation between government structures, business and startups contributes to
the development of sustainable infrastructure solutions for smart cities. This approach contributes to the integration
of advanced technologies, the development of innovative solutions and the creation of a balanced ecosystem
environment, which helps not only to optimize the functioning of cities, but also to increase their resistance to
challenges and ensure a high quality of life for residents. Conclusions were made that startup entrepreneurship
can make a significant contribution to improving the indicators of a smart city and, accordingly, raise its position
in the ratings. The research offers a conceptual view on the essential role that startups play in the formation and
development of smart cities, generating innovative ideas, accelerating technological progress, and contributing to
the improvement of the quality of life of residents.

Keywords: smart city, startup, urban development, quality of life, innovation, technological transformation, digi-
talization, sustainable development.

CrarTa npucsBayeHa LOCNIMKEHHIO PONi cTapTarnisB y CTaHOB/EHHI Ta PO3BUTKY PO3YMHUX MICT. 3'ACOBaHO, LU0
CyyacHi cMapT-MicTa BUCTYNarTb LieHTpaMu iHHOBALili Ta TEXHOMOrYHOI0 PO3BUTKY, MPUCTOCOBYHOUYMN Pi3HOMAHITHI
iHTeNeKTyanbHi pillEHHA 3 METOK MOAIMNLWEHHS AKOCTI XUTTA MeLKaHLiB Ta onTumisauii iHgpacTpykTypu. OauH 3
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BaXX/IMBUX aCMeKTIB KOHLLENLii cMapT-MicTa nonsira€ B e(PeKTMBHOMY BNPOBaKEHHI NepeoByX TEXHOMOTIN, Takmx
AK [HTepHeT peyeid (10T), WTYYHWIA IHTENEKT, aHani3 AaHux Ta asTomartusauid. Ctapranu, 3aB4skn CBOEMY THYYKO-
My Ta iHHOBaLiiHOMY nigxoay, 3a6e3neyvyoTb PO3p0OKY HOBATOPCHKMX IHCDOPMALIiHUX Ta TEXHOMOTYHUX PilLEHb Y
cchepi cmapT-micT. MpoBeaeHO Ornsa MbKHapoAHOro A0CBiAY cTapTan-nignpueMHULTBA, Pe3ynbTaTi KOro CBigyaTb
Mpo Te, WO CcTapTanu akT1BHO BNPOBaAKYHTb iIHHOBALHI pilleHHsT B Takux cchepax, SK TPaHCMOopT, eHepro3abes-
MeyeHHs, eKosoris, 0XopoHa 340poB'a Ta iHwWi. CniBnpausa MiX ypsLoBYMU CTPYKTYpamu, 6isHecoMm Ta ctaprana-
MU Cnpusie Po3po0ui CTIKMX IHPPaCTPYKTYPHMX pilleHb Anst cMapT-MicT. Lield niaxig cnpusie iHTerpauii nepegosmx
TEXHO/OTIN, po3po6Li IHHOBALHKX PilUEHb Ta CTBOPEHHIO 306a/1aHCOBAHOIO CepefoBuLLa, L0 He /e OnTHMI3Ye
npouecu OyHKLIOHYBaHHSA MICT, asle il 3a6e3neydye NigBULLIEHHS TX CTIKOCTI A0 BUKVKIB Ta 3pOCTaHHS AKOCTI XMTTA
MeLUKaHLiB. B3HauyeHO HanpsiMu NOTEHLIHOI criBnpali cTapTaniB 3 6i3HeC-CeKTOpoM Ta AepXXaBHUMK yCTaHOBa-
MU, 3p06/1EHO BUCHOBKM NPO Te, WO cTapTan-nignpreMHULTBO MOXe 3p06UTW CYTTEBWIA BHECOK Y MOMIMNLIEHHS NO-
Ka3HWKiB CMapT-MicTa Ta BiAMoBiAHO NOCUANTM AOro NO3ULi y peinTuHrax. PO3KpMTO KOHLENTYaslbHe YABEHHS Npo
posib, SKy BifirpatoTb CTapTanu y CTaHOB/IEHHI Ta PO3BUTKY CMapT-MiCT, (QOPMYHUM iIHHOBAL,ifHI ifel, MPUCKOPIOHYM

TEXHO/IOTYHWIA NPOrPeC i CNPUAIYN NONIMLWEHHIO SKOCTI XUTTS MELLKaHLIB.
KnrouoBi cnoBa: po3ymHe MICTO, cTapTan, MiCbKuii PO3BUTOK, SIKICTb XUTTS, IHHOBALii, TEXHOMOriYHa TpaHcdop-

mauisi, umdppoBisauisi, CTasivin pO3BUTOK.

Introduction. The modern world is
undergoing an exceptionally active process of
global urbanization. According to United Nations
forecasts, by 2050, cities will be home to two-
thirds of the world's population [1]. As McKinsey
& Company experts predict, cities will become
key players in the world economy, contributing
up to 80% of the world's GDP [2]. This upward
trend in the urban population poses significant
challenges and opportunities for our society.
For today cities serve as centers of resource
consumption and emissions of pollutants.
Statistics show that cities meet almost two-
thirds of global energy demand and are also
responsible for more than 50% of solid waste
and 70% of greenhouse gas emissions [3]. This
situation underlines the relevance of forming
new strategies for city management.

Considering these trends, it is crucial to
explore the possibilities of creating smart cities
that use innovative approaches and technologies
to reduce the impact on the environment and
optimize the use of resources. The development
of smart cities is becoming a necessity to
conserve resources and reduce emissions,
contributing to the sustainable development of
urbanized areas.

Smart cities require the integration of cutting-
edgetechnologiesforeffectiveurbanandresource
management, creating a demand for innovations
and new solutions. Modern startups can play
pivotal roles in the development of smart cities,
bringing innovative approaches and solutions
in such areas, as IT, transportation, energy,
healthcare, and many others. Their activities also
contribute to the formation and increase of job
opportunities, fostering sustainable economic
development. Startup teams find and create
intelligent solutions that increase the level of
automation and efficiency of city infrastructure.

Cooperation between startups and smatrt cities
also contributes to achieving environmental and
climate sustainability. By developing innovative
energy-efficient technologies and implementing
environmentally friendly solutions, startups
contribute to the reduction of CO, emissions
and other pollutants, making smart cities more
environmentally friendly and resilient to climate
change. In this context, startups contribute to
the creation of a climate-neutral and low-carbon
future for smart cities, where efficient use of
resources and environmental sustainability
are the central principles of development.
Understanding the role of startups in this
context becomes essential factor for the further
development and enhancement of the quality of
urban life in smart cities.

Analysis of recent researches and
publications. The issue of the efficiency of
smart cities and their future potential has become
a research focus for numerous Ukrainian and
international scientists, among them: Pushkar T.,
Sevastyanov R., Tymoshevska I|., Chukup S.,
Sanchez A., Peres |, Zhang L. and others.
Scientists conduct an analysis of modern
smart cities and their contribution to improving
the quality of urban life. Experts from various
scientific fields delve into the technological and
innovative aspects of smart cities, describing
their significant role in the development of
modern urban environments.

Identification of previously unresolved
parts of the general problem. Despite the
explored aspects of the positive contribution and
benefits of transitioning to smart technologies,
there are unresolved problems that require
further investigation. In particular, there is a
need for a complex analysis and definition of the
role played by startups in the development of
smart cities.
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Formulation of the article’s objectives.
The focus of the article is to investigate the role
of startups in the formation and development
of smart cities in the modern world. The article
aims to identify trends in the development of
smart cities and to highlight the international
experience in using startups to achieve the
sustainable development goals in the urban
environment. Attention is focused on the question
of how innovative solutions of startups contribute
to improving the quality of life for residents and
the creation of resilient urban infrastructures.

Summary of the main research material.
Smart cities are urban areas where advanced
technologies, innovations and digital solutions
are used to improve residents' well-being,
manage resources efficiently, and optimize
urban infrastructure.

The significance of smart cities lies in
their ability to address a range of modern
challenges, such as environmental pollution,
resource scarcity, traffic congestion, and many
others. They contribute to the creation of more
environmentally friendly and technologically
advanced urban environments.

The Smart City Index, developed by The
Smart City Observatory at the IMD World
Competitiveness Center, serves as a tool
for assessing and comparing the level of
development of smart cities. It uses rigorous
statistical data and survey results to determine
the extent to which technologies contribute to
cities in addressing challenges and achieving
an improved quality of life for their residents.
This index aims to measure and analyze the
effectiveness of smart cities in aspects such
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as innovation, sustainability, and
openness [4].

Since 2020 the leadership in the ranking has
belonged to Zurich, while Oslo has been in 2nd
place. Simultaneously, Canberra, the capital of
Australia, entered the leaders for the first time
in 2023, taking the third position. The list of
TOP-20 smart cities also includes Copenhagen,
London, Singapore, Helsinki, Stockholm,
Prague, Abu Dhabi, Dubai, and others (Figure 1).

Today's smart cities are characterized by
a high level of innovations and technology
integration aimed at improving the quality of life
for citizens. According to research conducted
by the consulting agency Navigant Research,
the concept of a "smart city" encompasses
several key components [6]. Specifically, they
implement solutions to optimize energy usage
(Smart Energy), manage water resources and
environmental safety (Smart Water), equip
buildings with integrated systems for resource
management efficiency (Smart Buildings),
optimize transportation and logistics systems
(Smart Transportation), and uses technologies
to enhance the functioning of government
entities and provide public services (Smart
Government) (Table 1). These components work
together as a system, contributing to the creation
of smart cities that provide citizens with a more
comfortable and sustainable environment for
living and development.

Modern solutions in the field of smart energy
include the use of renewable energy sources,
energy efficiency programs, and smart energy
consumption management. These innovations
contribute to reducing CO, emissions, increasing

inclusivity,
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Figure 1. TOP-20 smart cities at the global level
Source: formed by the authors based on [5]
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Table 1

Key components of the concept «smart city»

Component

Description

Smart Energy

Implementation of measures related to the provision and conservation of energy,
including programs for demand-side management, improving energy efficiency,
and integrating alternative energy sources.

Smart Water

Control and optimization of water resource utilization, including improving
water supply systems, monitoring water consumption across various sectors,
implementing systems for environmental safety, and flood prevention.

Modern buildings equipped with integrated technologies and management
systems that enhance efficiency and comfort, while also ensuring more effective

Transportation

Sm%ritngs resource management, such as energy and security. They use sensors
and automation to improve people's lives and work, as well as to reduce
the negative impact on the environment.
Integration of advanced technologies and data-driven solutions in the
transportation sector to enhance efficiency, safety, and resilience.
Smart This encompasses initiatives such as intelligent traffic management systems

and improvements to public transportation aimed at creating a more seamless
and environmentally friendly transportation network. Additionally, this component
often includes smart parking and notification services for public transportation.

Smart
Governance

Application of innovative technologies and data-driven approaches to enhance
the efficiency, transparency, and responsiveness of government operations and
services. This encompasses initiatives such as e-governance, open data, digital
platforms, and citizen engagement tools to deliver public services to a broad
audience and optimize the functioning of various departments.

Source: formed by the authors based on [6]

the reliability of energy supply, and reducing
costs for the city. The implications of smart
energy have long been practiced in major global
cities. In New York, modern smart technologies
have been implemented to optimize street
lighting. A specialized system interacts with
sensors that monitor road and street space
occupancy. Based on the collected data, this
system develops an optimal operating mode for
streetlights, ensuring efficient and cost-effective
city lighting [7]. In Barcelona, an intelligent
lighting system also operates, allowing municipal
authorities to save over 10 billion dollars annually
on electricity costs in the near future. The city's
lighting fixtures, equipped with smart systems,
can measure various parameters such as noise
levels, traffic intensity, pollution levels, crowd
density, and even the number of photos taken on
a particular street and uploaded to the network
[7]. The Smart Grid is a key component in the
creation of modern smart cities. This advanced
system, built on cutting-edge technologies,
enables efficient management of electricity
production, transmission, and consumption,
notably through smart meters that transmit real-
time energy consumption data. It also allows for
the rapid detection and automatic restoration
of power supply in case of outages. The Smart
Grid promotes the integration of renewable

energy sources, such as solar and wind power
stations, into the energy system, contributing
to the development of a sustainable energy
infrastructure [8]. This smart system is essential
for ensuring energy efficiency, reliability, and
resilience in urban power supply, fostering
sustainable development and economic benefits
for cities.

Smart buildings and innovative water and
waste managementsystems have become crucial
elements in modern cities, where technologies
have seamlessly integrated, transforming
the way resources are utilized. Barcelona,
experiencing low humidity during summer, has
implemented an automated irrigation system
to efficiently use water resources [7]. Dubai,
known for its technological initiatives, including
the construction of skyscrapers over 10 meters
high using 3D printing, represents pilot projects
for the future of buildings in the Emirates [9]. In
New York, cameras and sensor networks are
installed everywhere to detect sound vibrations.
In case of negative trends, an emergency signal
is immediately sent to the police. Additionally,
the city uses a smart waste management
system: trash containers equipped with special
sensors that notify when garbage needs to be
collected. This system helps allocate manpower
and equipment efficiently, saving resources and
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ensuring cleanliness in the city [7]. In the future,
Toronto in Canada plans to become a hub for
ecological initiatives, including the installation
of an automated underground waste disposal
system. Furthermore, the city envisions sidewalks
with integrated heating systems to automatically
melt snow, eliminating the need for manual snow
removal [10]. The Edge in Amsterdam stands
out as a smart building recognized as the most
environmentally friendly and sustainable in the
world. With 28,000 built-in sensors, it interacts
with residents through a mobile app, providing
instructions for optimal workspace usage and
managing their schedules [11]. A notable smart
project in Singapore involves a monitoring
system for the elderly people that uses special
sensors to detect suspicious situations and sends
notifications to relatives or support services.
Another significant startup, Virtual Singapore,
focuses on creating a highly detailed 3D model of
the city, enabling real-time monitoring of various
aspects of urban life, including traffic, population
density, spread of infectious diseases, and air
quality [12]. Copenhagen is renowned for its
urban design, mandating green roofs on new
buildings since 2010. This not only enhances
the city's aesthetics but also purifies the air and
facilitates rainwater collection, absorbing 80% of
rainfall. Parks and green areas cover a quarter
of the city's area, making Copenhagen one of
the greenest cities in the world [13].

Smart Transportation is a key component in
the development of future cities. For example,
Oslo is creating conditions to promote electric
vehicles, with over 2,000 charging stations and
tax incentives for owners, contributing to the
development of sustainable transportation [9].
Singapore is known for advanced technological
solutions to enhance urban transport. Its
smart traffic lights can analyze traffic intensity,
adjusting signal timing to optimize traffic
flow automatically based on traffic intensity.
Most pedestrian crossings are equipped with
systems that automatically extend green
light time for elderly citizens and people with
limited mobility. Smart parking technology
uses special sensors to determine available
parking spaces and sends this information to
mobile app, simplifying the parking process [7].
Additionally, a "smart" transportation system is
about not only modern transport infrastructure
but also innovative startups, such as nuTonomy,
which, in cooperation with the government, are
developing and testing autonomous vehicles
[14]. The attempt to implement this advanced
technology in Singapore reflects ambitious plans

to transform the city into an even more efficient
and intelligent one in the future. In London,
the Foster+Partners SkyCycle project is being
considered to create elevated bike paths that
will run above the city's railway tracks [7]. This
initiative is focused on improving cyclist safety
and reducing car traffic on public roads.

Smart Governance also contributes to
improving the efficiency of city and state
management, simplifying citizens' access to
information and services. In many modern smart
cities, platforms are emerging for interaction and
idea exchange among various stakeholders.
Estonia's Tallinn is one of the most effective
in applying blockchain technology, where
residents actively vote in elections, pay taxes,
and communicate with authorities online,
ensuring maximum security and privacy [12].
Singapore provides 650 online services through
its government portal, where municipal services
are available in one mailbox for the convenience
of citizens. Dubai had an ambitious plan to
digitize all government services, covering a wide
range of sectors from transportation to economic
services. New York uses big data technology
to process information from various sources,
including water consumption and safety data [15].

Smart cities often rely on partnerships with
large technology companies offering innovative
solutions. Modern smart cities heavily depend
on innovative approaches and technological
solutions, and startups play a crucial role
in implementing smart strategies in cities.
For example, such projects as "Amsterdam
Smart City," "Vienna Smart City," and "Smart
London" actively operate on cooperation
platforms [16]. These projects bring together
all branches of government, businesses, civil
society, and the academic sector to develop
the smart city and its infrastructure, mobilizing
public, commercial, and scientific resources.
They engage new startups to develop and
implement innovative technologies that enhance
the quality of life for residents and optimize the
functioning of the urban environment. These
processes underline the importance of startups
in fostering the establishment and development
of smart cities, where technological innovations
play a dominant role in urban management and
improving residents' lives.

Modern startups can make a significant
contribution to the development of smart
technologies in cities, contributing to the
achievement of their strategic goals in terms
of efficiency, sustainability, and improving
residents' quality of life. They actively develop
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software solutions to optimize transportation
systems, implement data monitoring systems to
enhance the environment and water supply, and
create mobile applications to improve interaction
between residents and authorities. Additionally,
startups play a crucial role in promoting inclusive
development in smart cities by addressing
issues of accessibility and providing services
for all segments of the population. They create
innovative solutions aimed at improving the
quality of life for people with special needs and
consider social aspects in their projects. Through
partnerships with companies and support from
local governments, startups could actively
contribute to the development of smart cities,
helping them to become more sustainable,
efficient, and comfortable for residents.

To ensure the survival of a startup in the
modern urban environment, it is advisable to
transform it into a scaleup, meaning expansion
with realistic growth plans. Scaleups are an ideal
option for modern cities seeking sustainable and
effective solutions to improve citizens' quality
of life. They focus on gradual development
and adaptation, thereby exposing themselves
to less risk compared to most startups which
overemphasize only the development phase.
Successful examples of this approach can be
seen in Mexico City. By developing a mobile app
model for shared electric scooters, Econduce
saved over 300 tons of CO, and created
54 jobs. It demonstrates a progressive and
gradual approach, forming positive social and
environmental impacts and fitting seamlessly
into new urban landscapes where it is crucial to
develop efficient and sustainable solutions [17].

Startups play an important role in creating
and implementing smart solutions for charter
cities. The example is Ithana in Nigeria, which
has its own management system and autonomy.
This type of urban governance is practiced
worldwide, with Hong Kong being an example.
Despite criticism related to protectionism and
autonomy, these cities serve as laboratories
for implementing innovative solutions and
technologies, allowing for the refinement of
approaches to urban planning and development
[18]. They can independently create models for
efficient resource usage, enhance ecological
sustainability, and improve the comfort of their
citizens through smart solutions.

The UNITAC Hamburg Technology Center in
Germany plays a key role in leveraging digital
technologies to promote sustainable urban
development. This accelerator uses innovations
and research to create solutions aimed at

improving conditions in cities and fostering
urbanization. In recent years, digital innovations
such as civic technologies, geographic
information systems, and open data have
transformed the approach to city management
[19]. These processes create a favorable
environment for the development of startups that
can accelerate this process and bring innovation
to smart cities.

There is a well-founded area of debate
regarding the transition to digital technologies
and smart cities, where a significant portion of
opponents claims potential job losses. However,
scientific research conducted by the McKinsey
Global Institute suggests that the impact of
digital technologies on employment may
have the opposite effect. According to these
studies, for every job lost due to automation
and digitization, 2.4 new jobs are created [20].
Therefore, the transition to smart cities and the
use of digital technologies contribute to creating
new opportunities for employment and economic
development. Green transformation and the
transition to sustainable, low-carbon, and climate-
neutral economies significantly impact the labor
market, fostering the emergence of a new type of
employment known as "green jobs." These jobs
arise in renewable energy, energy efficiency,
eco-friendly construction, waste management,
and more. According to the European Union,
by 2030, an additional 160,000 green jobs are
planned to be created in the construction sector
and other environmental industries [21]. In this
context, startups play a crucial role by developing
innovative approaches and technologies aimed
at supporting green initiatives. Specialized
startups can create new jobs by implementing
projects in renewable energy, the production
of environmentally friendly technologies, and
resource-efficient practices. Green initiatives
require new skills and specialized training for
workers, and startups can contribute to this
process by offering training programs and
requalification initiatives.

The synergy between innovation-oriented
startups, corporate structures, and the public
sector is a key aspect of prospective cooperation,
definingnew pathsfordevelopment. Startups, with
their flexibility and technological progressiveness,
can accelerate the implementation of innovative
solutions in business and society. Corporate
structures can provide startups with resources
and expertise, ensuring a mutually beneficial
partnership. When the government supports such
initiatives, it creates a favorable environment
for innovation and accelerates economic
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growth. Table 2 outlines the perspective
directions for cooperation between startups,
the business environment, and the government.
Such partnership and cooperation not only
strengthen the country's competitiveness but
also contributes to the creation of a sustainable
and efficient environment enhanced through
innovative technologies [22].

In recent years, the increasing frequency of
natural disasters emphasizes the importance
of preventive measures and mitigating their
consequences. Smart city technologies, using
sensors and data analysis, are revolutionizing
cities' disaster preparedness and effective
response. Sensors monitor and predict natural
disasters, and the data is used to develop
effective prevention and recovery plans. Smart
cities not only respond promptly in real-time with
coordinated crisis management services but also
actively contribute to the recovery of affected
areas. Startups play a crucial role in advancing
these technologies by introducing innovative
solutions and driving progress in safeguarding
cities against natural disasters [23].

Japan serves as an example of a country
where startups in the field of forecasting and
preventing natural disasters actively develop
and implement intelligent solutions, considering
the history of earthquakes, tsunamis, volcanic
cataclysms, and floods. In response to extreme
weather conditions, Japanese startups leverage
advanced technologies, including artificial
intelligence, satellite imagery, and Internet of
things devices, to reduce the impact of natural
disasters [24]. Kast RTi is one of such startups,
which is originated at Tohoku University. It uses
a supercomputer-based system that analyzes
the scale and speed of tsunamis. Responding
to earthquakes, it predicts potential impacts and
damages, providing immediate information to
local authorities [25]. Another Japanese startup,

Spectee, has developed a platform that swiftly
gathers information after natural disasters or
emergencies from satellites, live broadcast
cameras, and social media to provide a
comprehensive overview of damages within one
minute. The information visualized on the map
enables users to efficiently filter data, and a team
of experts verifies the accuracy of the information
before publishing it on the platform [24]. The
startup Terra Labo, in cooperation with the
government and local authorities in Japan, uses
unmanned aerial vehicles (UAVS) for disaster
support systems during massive catastrophes.
UAVs have become a cost-effective alternative in
aerial photography with low operational costs and
enhanced technical functionality. Additionally,
Terra Labo is developing the crowd platform
"Terra Crowd" to exchange data collected by its
UAVSs, contributing to the digital transformation
of emergency management. The platform has
already been used during various disasters,
including the 2021 Fukushima earthquake [24].

Startups can also be the drivers of the
transition to smart technologies in the framework
of green recovery of Ukraine. The reconstruction
of Ukraine should be based on innovations,
which determines the importance of the role
of startups in these processes. A key role in
the green reconstruction of Ukraine is played
by startups in the field of energy efficiency,
RES-energy, green construction, systems of
national security and city management, green
education, etc. Higher educational institutions
of Ukraine play a core role in providing the
country with highly qualified personnel, which
necessitates their eco-transformation and
development of green education. In addition,
higher educational institutions of Ukraine can
act as a powerful platform for the development
of startup culture, the startup movement, and the
formation of innovative solutions, which will be

Table 2

Directions for cooperation between startups, corporate structures, and the government

Areas of cooperation

Characteristics

Funding of startups

Government scholarships, grant initiatives, targeted lending,
venture capital investments

Mentorship and informational
support for startups

Expert councils, academic programs, integrated networks of highly
gualified scientists and managers

Infrastructure . .
and resource integration

Business incubators, technology hubs, access to computing
and research resources

Regulatory support
for startups and legal
consulting

Favorable legal mechanisms, simplification of business
registration procedures, minimizing administrative restrictions,
providing tax incentives, and consulting

Source: formed by the authors based on [22]
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extremely important for the sustainable recovery
of Ukrainian cities in the post-war period and
implementation of smart technologies. This, in
turn, determines the relevance and urgent need
for the formation and development of startup
ecosystems in higher educational institutions in
Ukrainian cities [26].

Conclusions. The results of the research
clearly demonstrate that startups play an
important role in the process of formation
and evolution of smart cities. Analysis of
existing smart city models reveals that the
implementation of innovative startup solutions
demonstrates high effectiveness in such areas
as Smart Energy, Smart Water, Smart Buildings,
Smart Transportation, and Smart Governance.
Startups are actively contributing to improving
the lives of urban residents today, transforming
cities into convenient and sustainable centers.
Smart cities increase the convenience and
safety of city dwellers, promote environmentally
friendly development, and achieve sustainable
urban infrastructure, reducing the environmental
footprint by implementing low-carbon
technologies and resource  optimization.
This approach ensures the environmental
sustainability of cities and enhances the overall
quality of life for their residents, providing access
to more convenient and efficient city services.
There processes include improvements in
mobility, access to green spaces, optimization
of energy and water usage, as well as waste
management enhancements. In addition,
startups have a huge potential to create new
jobs in the field of smart technologies that meet
the needs of the economy and society. Startup

initiatives contribute to economic growth and
provide skills for future generations.

However, further scientific research in
this direction will require addressing key
challenges, such as creating incentives for
innovation and resolving regulatory issues.
Partnership and cooperation between startups
and municipal authorities, corporations, and
academic institutions is crucial for the successful
implementation of smart technologies. Open
innovation markets and fostering partnerships
between startups, businesses, and government
can create synergy that contributes to the
development of sustainable and intelligent
city infrastructure. Thus, the dynamics of the
formation of smart cities indicate that startups are
essential not only as innovative players but also
as partners of local authorities and communities
in building a future where technology coexists with
sustainable development, opening pathways for
new perspectives on smart cities, where every
resident can participate in the implementation of
digital solutions, improving the quality of life and
contributing to global sustainable development.
Definition of the role of startups in the formation
and dynamic development of smart urban
ecosystems becomes an essential focus of
contemporary scientific and practical activities.
This issue belongs to strategic priorities, creating
opportunities for the transformation of urban
space, expanding the city's innovative potential,
enhancing the efficiency of resource and service
management, and addressing urgent challenges
faced by modern cities, including environmental
issues, ensuring safety, optimizing transportation
systems, and increasing competitiveness.
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