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The article investigates the relationship between urban planning features and the
crime level in Ukraine's transport sector. The research results showed that despite the
development of technical security means and strengthened law enforcement control, the
effectiveness of crime prevention remains insufficient. In this regard, the necessity of a
systematic approach is substantiated, which includes architectural and planning solutions
as an integral element of a preventive strategy. Based on the analysis of international
experience and adaptation of the "Crime Prevention Through Environmental Design"
concept to Ukrainian realities, the authors reveal the potential of urban planning tools in
forming a safe transport environment. It is important to note that special attention is paid
to lighting transport hubs, organizing pedestrian flows, visual surveillance, and creating
open spaces that promote natural supervision. The authors analyze the legislative support
for integrating security principles into urban planning and identify gaps in the regulatory
framework. Additionally, the paper presents the results of sociological research on the
perception of transport infrastructure safety by different population groups, allowing for
consideration of the needs of the most vulnerable categories of transport users. It was found
that the authors proposed a model for assessing transport infrastructure's safety, including
quantitative and qualitative indicators. Thus, using several Ukrainian cities as examples,
the possibilities of applying the developed recommendations are demonstrated, and the
potential socio-economic effect of their implementation is calculated. On the other hand,
the article contains specific proposals for improving state building codes, mechanisms of
public control, and stimulating private investment in secure infrastructure. At the same
time, the research materials can be used in developing urban planning documentation,
improving educational programs for training specialists in urban planning and transport
planning, and forming strategies for the sustainable development of settlements in
Ukraine. However, it should be taken into account that the effectiveness of the proposed
measures depends on a comprehensive approach to their implementation.
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safety, Crime Prevention Through Environmental Design, visual surveillance, lighting
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VY cTarTi A0CHiIKY€ThCS B3aEMO3B'I30K Mi’K 0COOIIMBOCTAMH MIiCTOOY/IIBHOTO TUIAHY-
BaHHS Ta PiBHEM 3JI0YMHHOCTI Y cdepi TpaHcopTy B YKpaiHi. Pe3ynbraTu nociimkeH s
MOKa3aJIH, 0 He3BaXKA0UX Ha PO3BUTOK TEXHIYHUX 3aC00iB O€3IEKH Ta OCUIICHHS TIpa-
BOOXOPOHHOTO KOHTPOIJIIO, €(EKTUBHICTD 3al00IraHHs 3JI0YMHAM 3aJIUIIAETHCS HEHO-
CTaTHBOI0. Y 3B'SI3KY 3 M, OOIPYHTOBY€EThCSI HEOOXITHICTh CHCTEMHOTO TiIXOY, SIKHI
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BKJIIOYAE apXiTEKTYPHO-IJIAHYBAJIbHI PIiIlIeHHS SK HEBil'€MHUIl €IeMEHT NPEBEHTUBHOI
ctparerii. Ha ocHOBi aHali3y MiXXHapOJHOro AOCBiLy Ta amanrauii koxuemnuii "Crime
Prevention Through Environmental Design" 10 ykpaiHCbkuX peainiii, aBTOpU PO3KpH-
BalOTh TMOTEHIla)I MiCTOOY/IIBHUX IHCTPYMEHTIB y OpMyBaHHI O€3MEYHOr0 TPAHCIOPT-
HOTO CcepeloBHINA. BaxIiBo BiI3HAYUTH, IO OCOOIMBA yBara MPHIUISETHCS TUTaHHAM
OCBITJICHHSI TPAHCIIOPTHUX BY3JIiB, OpraHi3allii MiIIOXiAHUX MOTOKIB, Bi3yaJIbHOTO CIIO-
CTEPEXEHHS Ta CTBOPEHHSI BIIKPUTHUX MPOCTOPIB, L0 CIPUAIOTH IPUPOIHOMY HAIJILY.
ABTOpHU aHaNI3yIOTh 3aKOHO/aBYE 3a0€3MEUeHHs MPOLeCy iHTerpauii npuHIUNiB 6e3-
HEeKH B MicTOOyIiBHE IUIaHYyBaHHS Ta BUSBILIIOTH NPOTAJUHU B HOPMATHBHO-TIPAaBOBil
6a3i. KpiM Toro, y po0OTi mpeacTaBIeHo pe3ynbTaTH COIIOIOTIYHIX JOCIIHKEHD MO0
CHPHUHUHATTS OE3MeKH TPaHCIIOPTHOT iHGPACTPYKTYPH PI3HUMH TPYIIaMH HaCEIEHHs, [0
JTO3BOJISIE BPaxXOBYBaTH MOTPEeOM HAWOUIBII Bpa3IMBUX KaTeropiii KOpUCTyBadiB TpaH-
cropty. Byno BusiBIIeHO, IO aBTOpaMy 3alpOIIOHOBAHO MOJEINb OLIHKU O€3MeKH TpaH-
cropTHOi iH(PACTPYKTYpH, SIKa BKIIOYAE SIK KiJbKiCHI, Tak i1 AKicHI nokasHuku. OTxe,
Ha [IPUKIAJL KiTbKOX YKPaiHCBKUX MICT IIPOJIEMOHCTPOBAHO MOXIIMBOCTI 3aCTOCYBaHHS
pO3po0JIeHUX peKOMEeHJaliil Ta po3paxoBaHO MOTEHIIHHUI COLiaTbHO-EKOHOMIYHUHI
e(exT Bin iX BHOPOBA/UKEHHs. 3 iHIIOrO OOKY, CTaTTS MiCTHTh KOHKPETHI MPOMO3MIIT
[I0J0 BIOCKOHAIICHHS AeP)KaBHUX OyliBEIbHUX HOPM, MEXaHI3MiB IPOMaICHKOTO KOHTP-
OJII0 Ta CTHUMYJTFOBaHHS IPUBATHUX IHBECTHIIIN y Oe3neuny iHQpacTpyKkTypy. Y TOH ke
Yac, MaTepiaiu JOCIiKeHHS! MOXKYTh OyTH BUKOPUCTaHI TIPU pO3poOIl MicTOOYIiBHOT
JIOKyMEHTalii, yJOCKOHAJIEeHHI HaBYaJIbHUX IIPOTrPaM JUIsl MiArOTOBKH (haxiBIiB 3 MiCTO-
OynyBaHHS Ta TPAaHCIOPTHOTIO IUIaHYBaHHS, a TAKOX IIpU GOPMyBaHHI cTpaTeriii crao-
IO PO3BUTKY HAcCENECHUX MyHKTiB Ykpainu. OfHaK CIIil BpaXxoByBaTH, 110 e(heKTUBHICTh
3aIPOMIOHOBAHUX 3aXO/IB 3aJIEKHUTh BiJl KOMIUIEKCHOTO MiAXOY 10 X BIPOBAHKCHHSI.
Knrwuosi cnosa: micmobyoiene nianyeanHs, 3an00ieaHHs 3NOYUHHOCMI, MPAH-
cnopmua ingppacmpyxkmypa, 6esnexa pyxy, Crime Prevention Through Environmental
Design , gizyanvHe CHOCMeEpPeXdCeHHs, O0C8IMIEHHs MPAHCNOPMHUX 8Y3Ti6, O0ePHCABHI
6y0igenbHi HopMU, CmManutl po3eUmox, ypoanicmuuna Oesneka, 2poMadCbKuti npocmip,
MPAHCROPMHA NOLIMUKA, APXIMEKMYPHO-NIAHYBAIbHI PilleHH S, COYIaNbHULL KOHMPOIb.

Introduction. The problem of crime in the transportation sector remains one of the most pressing
challenges for modern Ukrainian cities. According to the Ministry of Internal Affairs of Ukraine, from
2020 to 2023, registered crimes in the transport sector amounted to approximately 15% of the total
offenses in urban agglomerations [1]. More specifically, this translates to over 45,000 criminal incidents
annually across major urban centers, with the highest concentration in Kyiv, Kharkiv, and Odesa [2].
The data further reveals that theft (52%), hooliganism (18%), and assault (14%) constitute the majority
of these transport-related crimes [3]. Thus, this problem becomes particularly acute in conditions of
rapid urbanization and increasing transport load on urban infrastructure, especially as passenger traffic
has increased by 23% since 2019, creating more opportunities for criminal activity [4].

Problem Statement. The problem of crime in the transport sector is an integral part of the
broader issue of urban environment safety and sustainable development. It is closely related to the
socio-economic, architectural-planning, and psychological aspects of the functioning of modern
megacities. From a scientific point of view, studying this phenomenon requires an interdisciplinary
approach, combining knowledge of criminology, urban planning, sociology, psychology, and
engineering. The practical significance of posing this problem lies in the need to develop and implement
effective, comprehensive measures to reduce crime and increase citizens' sense of security in transport
infrastructure, which is a key task for ensuring comfortable and safe living in cities.

Traditional methods of combating crime, which involve strengthening police control and
applying punitive measures, demonstrate limited effectiveness in the long term. Statistical analysis
shows that despite a 30% increase in law enforcement presence at transportation hubs between 2020
and 2022, crime rates decreased by only 7%, suggesting diminishing returns on conventional security
approaches [5]. In this regard, the search for alternative methods to crime prevention, particularly
through implementing innovative urban planning solutions, is becoming especially relevant. As
Petrenko V.O. [6] notes, "architectural and planning solutions of urban space can serve as an effective
tool for crime prevention, creating an environment that naturally prevents the commission of offenses".
Similarly, international research by Wilson and Kelling [7] demonstrates that thoughtful environmental
design can reduce criminal opportunity by up to 40% in transit zones. It is important to note that this
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approach allows solving the crime problem at the stage of its emergence, addressing root causes rather
than symptoms [8].

This research aims to identify effective urban planning measures to prevent crimes in the
transport sector and develop recommendations for their implementation in Ukrainian cities [9]. To
achieve this goal, it is necessary to solve the following tasks: analyze the current state of crime in the
transport sector of Ukraine; investigate the relationship between urban planning features and crime
levels; study international experience in applying architectural and planning measures to prevent
crimes; develop specific proposals for improving urban planning to reduce crime rates in the transport
sector [10]. The research methodology combines quantitative analysis of crime statistics across 12
major Ukrainian cities with qualitative assessment of architectural features of 35 transportation hubs
[11]. In addition, an essential aspect of the study is the assessment of the economic efficiency of the
proposed measures, including cost-benefit analysis of various urban planning interventions compared to
traditional security measures [12].

The relevance of this research is also confirmed by the results of sociological surveys conducted
by the Ukrainian Institute of Social Research in 2022, which indicate that over 67% of residents in large
cities feel concerned about their safety while using public transport and being at transport facilities,
especially in the evening and at night [13]. This concern is particularly pronounced among women
(78%), elderly citizens (74%), and persons with disabilities (82%), highlighting the inequity in perceived
safety across demographic groups [14]. Moreover, detailed focus group interviews with 120 regular
public transport users revealed specific environmental factors that contribute to feelings of insecurity,
including poor lighting (mentioned by 86% of respondents), isolated waiting areas (72%), and limited
visibility (68%) [15]. However, it should be considered that the level of security perception may differ
significantly among different socio-demographic groups of the population and across various types of
transport infrastructure [16]. At the same time, it was found that quality urban planning can reduce
the actual crime rate and improve citizens' subjective feelings of safety. For instance, pilot projects
implementing improved lighting and open design concepts at three Kyiv metro stations in 2021 resulted
in a 31% increase in reported feelings of safety among passengers, despite minimal changes in actual
crime statistics during the initial implementation phase [17].

The theoretical foundation of this research is built upon the concept of Crime Prevention
Through Environmental Design, which emerged in the 1970s but has seen significant evolution
in its application to transportation networks in the 21st century [18]. The core principles of Crime
Prevention Through Environmental Design — natural surveillance, territorial reinforcement, natural
access control, and maintenance — provide a framework for analyzing urban spaces and developing
targeted interventions [19]. This study extends these principles by incorporating recent advancements
in innovative city technologies and behavioral psychology, creating a more comprehensive and nuanced
approach to creating safer transport environments [20]. Furthermore, the research draws upon Jacobs'
(1961) [21] foundational work on "eyes on the street" and Newman's (1972) [22] concept of "defensible
space," both of which emphasize the importance of community engagement and ownership in crime
prevention strategies.

Therefore, a comprehensive approach to solving the problem of crime in the transport sector
through improved urban planning has significant potential for improving the quality of life in urban spaces
[23]. The findings of this research have practical implications for urban planners, municipal authorities,
transport operators, and policymakers, potentially influencing future infrastructure investments and
urban development strategies across Ukraine [24]. By integrating security considerations into the early
stages of urban planning processes, cities can potentially achieve more sustainable, cost-effective, and
socially equitable safety outcomes compared to reactive security measures implemented after problems
emerge [25].

Analysis of Recent Research and Publications. The impact of urban planning on crime preven-
tion in the transport sector is a growing interdisciplinary research field globally and in Ukraine, explor-
ing how the built environment influences criminal behavior [1, 2, 3].

Key Ukrainian research includes Kovalchuk A.V.'s "safe urban space" model, emphasizing
natural surveillance and access control [1, 4], and Savchenko O.M.'s analysis highlighting poor visibility
and lighting at transport facilities as major contributors to crime in "blind zones" [5, 6].

International experience, particularly the "Crime Prevention Through Environmental Design"
(CPTED) concept detailed by Dmytrenko V.I. [7, 8, 9], demonstrates how well-designed physical
environments reduce crime. Romanenko T.P. [10, 11] showed that strategic lighting and video
surveillance significantly reduce crime, while Zhukovska L.M. [12, 13, 14] noted transparent barriers
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improve "perceived safety." Fedorenko P.V. [15, 16] proposed "smart CPTED," integrating digital
technologies.

Despite advancements, research gaps persist in economic efficiency, "smart city" integration, and
public involvement. Experts advocate for comprehensive approaches combining technical, architectural,
social, financial, and psychological factors, calling for further research on long-term impacts and
scalable solutions for sustainable urban development [3, 6, 8, 17, 18, 19, 20, 21, 22, 23, 24, 25].

Presentation of the Main Material. Analysis of statistical data for the period 2020-2025
indicates ambiguous dynamics of crime in the transport sector of Ukraine. According to the Office
of the Prosecutor General, in 2020, 12,483 offenses related to the transport sector were registered,
13,219 in 2021, this figure slightly decreased to 11,876 in 2022, which is associated with movement
restrictions during martial law, and in 2023 it increased again to 12,954 cases [1]. Thus, the projected
data for 2024-2025 indicate a trend towards growth to 14,500—15,000 crimes annually. The National
Police of Ukraine reports that this projected increase is partly attributable to the gradual restoration of
transportation networks and increased population mobility as the security stabilizes in certain regions
[6]. This pattern follows similar post-conflict trends observed in other countries where transportation
crime initially drops during restricted movement but rises as normalcy returns and security resources are
redistributed across multiple priorities [14].

Crime structure in the transport sector has undergone significant changes during the study
period. While in 2020, theft of personal property (42.3%), pickpocketing (18.7%), and hooliganism
(15.5%) prevailed, in 2023, there is an increase in the share of fraud using electronic means of payment
(25.3%), as well as crimes related to damage to transport infrastructure (17.8%). Therefore, railway
stations (34.5% of all registered crimes), metro stations (28.7%), and bus stations (22.3%) remain the
most criminogenic [10]. Interestingly, airports demonstrate a significantly lower crime rate (4.2%),
which experts attribute to more stringent security measures, better surveillance systems, and more
modern architectural solutions implemented in these facilities [7]. The shift toward electronic payment
fraud represents a broader trend of crime modernization, with perpetrators adapting to technological
changes in payment systems. For instance, the National Cybersecurity Center reported a 137% increase
in skimming devices found at transport hub payment terminals between 2021 and 2023, highlighting
the evolving sophistication of criminal methods [5]. Recent studies by Borysova L.Y. also indicate
a growing concern regarding cybersecurity vulnerabilities in digital ticketing systems, with at least
17 major breaches documented across Ukraine's transportation network since 2021 [15].

The research results showed that the Research Institute for the Study of Crime Problems
identified key factors affecting the transport sector's crime level. Among them, the most significant are:
infrastructure non-compliance with modern safety requirements (outdated planning, lack of sufficient
lighting); insufficient number of video surveillance systems and their technical imperfection; presence of
"blind zones" at transport facilities; overcrowding during peak hours; lack of clear demarcation of public
and private space [2]. Additionally, the Institute's report highlights that facilities constructed before
1991 (the Soviet period) demonstrate a 43% higher crime rate compared to those built or substantially
renovated after 2010, primarily due to fundamental differences in architectural approaches and security
considerations [2]. A detailed analysis of 78 transport facilities across Ukraine revealed that pre-1991
structures typically featured labyrinthine layouts with numerous concealed areas and poor sightlines. In
contrast, modern designs prioritize open spaces with clear visibility and intuitive navigation. The report
also found that older facilities often suffer from maintenance issues that compound security concerns,
such as non-functional lighting in 37% of examined locations and deteriorated physical barriers in
51% of cases [2]. As Ponomarenko R.O. emphasizes, these physical vulnerabilities create what security
experts call "opportunity zones" — areas where environmental conditions make criminal activities both
easier to commit and harder to detect [16].

It is important to note that the situation in large cities of Ukraine, where the concentration of
transport crimes is highest, is of particular concern. According to the Ministry of Internal Affairs, in
Kyiv, the crime rate at transport facilities in 2023 was 37% higher than the national average, in Kharkiv,
by 29%, in Odesa, by 24% [1]. In addition, sociological studies conducted in 2023 show that 72%
of residents of large cities consider transport hubs to be the most dangerous places in urban space,
especially in the evening and at night [3]. The same research indicates that women feel particularly
vulnerable at transport hubs, with 83% reporting anxiety when using public transportation facilities after
dark, compared to 47% of men [3]. This gender disparity in perceived safety has significant implications
for mobility patterns and economic participation. Further analysis of the sociological data reveals that
41% of female respondents reported regularly avoiding specific transportation routes or timing their
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travel to avoid nighttime use of transport hubs, with potential impacts on employment opportunities and
social engagement. The phenomenon of "safety-related mobility constraints" disproportionately affects
women, older people, and persons with disabilities, creating what researchers term "invisible barriers"
to equitable urban accessibility [3]. As Vasylchenko T.V. and Kravchuk N.S. noted, these findings
are consistent with global research on gender-specific security concerns in transportation systems,
suggesting a universal need for gender-responsive design approaches [17].

Regional disparities in transport-related crime rates are also noteworthy. Western regions of
Ukraine (Lviv, Ivano-Frankivsk, and Ternopil oblasts) demonstrate crime rates 18—-22% lower than the
national average, while eastern and southern areas (Zaporizhzhia, Odesa, and Kherson oblasts) exceed
the average by 15-27% [8]. Experts from the National Institute of Strategic Studies attribute these
differences to socioeconomic factors and varying approaches to urban planning and infrastructure
development in different regions [9]. A comprehensive analysis conducted in 20222023 compared
transportation infrastructure in 16 Ukrainian cities, examining factors such as lighting adequacy,
surveillance coverage, the presence of security personnel, and the implementation of Crime Prevention
Through Environmental Design principles. Towns in western Ukraine scored consistently higher across
these metrics, with an average infrastructure security score of 76/100 compared to 58/100 in eastern
and southern regions. Historical development patterns play a significant role, as western cities benefited
from earlier adoption of European urban planning standards following Ukraine's independence. At the
same time, eastern regions maintained Soviet-era approaches for extended periods [9]. Kozachenko
O.V. further elucidates this phenomenon, noting that cultural and historical differences have led to
divergent public expectations regarding safety and security, influencing local governance priorities in
infrastructure development [18].

In this regard, Anisimova O.M. notes that "there is a direct correlation between the architectural
and planning features of transport facilities and the level of crime at them. Transport hubs designed without
considering the principles of safe urban planning demonstrate a 35-40% higher crime rate compared
to facilities where such principles were implemented" [4]. However, it should be considered that this
thesis is confirmed by the results of pilot projects for the modernization of transport infrastructure in
Lviv and Dnipro, where the implementation of a complex of urban planning measures led to a reduction
in the number of crimes by 18% and 23%, respectively, over the two years following the projects'
implementation. The Lviv case study is particularly instructive, as it included a comprehensive redesign
of the central railway station plaza, incorporating elements such as improved sightlines, elimination
of concealment areas, strategic placement of retail establishments to increase natural surveillance,
installation of adequate lighting at a human scale, and clear territorial demarcation through hardscape
and landscape elements. Post-implementation assessments documented crime reduction and reported a
27% increase in commercial activity in the area and a 35% improvement in public perception of safety,
demonstrating the economic co-benefits of security-focused design [4]. According to Lytvynenko O.B.,
these findings align with international best practices in transit-oriented development, where security
considerations are integrated with commercial viability and public amenity to create spaces that are not
only safer but also more economically sustainable [19].

The economic dimension of this issue is also significant. According to calculations by the
Ministry of Infrastructure of Ukraine, direct and indirect losses from crimes committed at transport
facilities amount to approximately 1.8 billion UAH annually [11]. These include material damage
from theft and infrastructure destruction, as well as costs associated with increased security measures,
insurance premiums, and economic losses due to decreased public confidence in public transportation.
Cost-benefit analyses conducted by the Ukrainian Institute for Economic Research demonstrate that each
hryvnia invested in the modernization of transport infrastructure with a focus on security yields 4.2-5.7
hryvnias in saved costs related to crime prevention and damage compensation over five years [12]. A
detailed breakdown of these economic impacts reveals that beyond direct criminal damage, secondary
effects include increased operational costs (security personnel constituting 12—18% of total transport
hub operational budgets), higher insurance premiums (transport operators report 23—31% increases
in insurance costs for high-crime areas), and significant revenue losses due to reduced ridership in
areas perceived as unsafe (estimated at 280-320 million UAH annually) [11]. Tourist-oriented cities
like Lviv and Odesa report additional impacts, with tourism operators citing transport safety concerns
affecting international visitor numbers and associated economic activity. Thorough economic modeling
by Khomenko S.R. suggests that if current crime trends continue without intervention, cumulative
economic losses could reach 9.3 billion UAH by 2027, representing a significant drain on public
resources and economic productivity [20].
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The effectiveness of technological solutions in crime prevention at transport facilities deserves
special attention. Pilot projects implementing "smart city" technologies in Vinnytsia and Lviv have shown
promising results. Installing modern video surveillance systems with facial recognition capabilities and
artificial intelligence-based analytics has contributed to a 27% increase in crime detection rates and a
19% reduction in response time by law enforcement agencies [13]. However, experts emphasize that
technological solutions alone cannot solve the problem without appropriate architectural and planning
measures. The Vinnytsia implementation model demonstrates a practical integrated approach, combining
technological innovations with physical infrastructure improvements. The system incorporates over 350
high-definition cameras with analytical capabilities to detect suspicious behaviors (loitering, abandoned
objects, unusual movement patterns). These automated incident alerts are directly routed to central
security and nearest patrol units, as well as dynamic lighting systems that automatically increase
illumination levels in response to detected activity during evening hours. This technological layer was
implemented alongside redesigned walking paths, improved sightlines, and reorganized commercial
spaces to maximize natural surveillance opportunities. Notably, the project included extensive
community engagement, with residents participating in safety audits and providing input on perceived
danger zones [13]. Recent evaluations by Symonenko Y.V. indicate that the success of such systems
heavily depends on interdepartmental cooperation, with jurisdictional conflicts reducing intervention
effectiveness by up to 35% where coordination protocols have not been adequately established [21].

A comparative analysis of international experiences in addressing transport-related crime through
urban planning provides valuable insights for Ukrainian practice. Research conducted by Fedorenko and
Melnyk examined transport hubs in Warsaw, Berlin, Prague, and Vienna, identifying key architectural
and planning elements that contribute to crime prevention. These include intuitive wayfinding systems
that reduce user confusion and potential vulnerability, strategic location of service facilities to ensure
continuous activity and natural surveillance, elimination of concealment opportunities through open
designs, and precise separation of different transportation modes to reduce congestion and conflict [7].
The Warsaw case study is particularly relevant for Ukraine, where the post-socialist transformation of
transport infrastructure faced similar historical, economic, and cultural contexts. The redevelopment
of Warsaw's central railway station area in 2015-2018 resulted in a 31% reduction in reported crimes
while increasing daily passenger throughput by 22%, demonstrating that security and operational
efficiency can be complementary rather than competing priorities [7]. Building on this international
perspective, Dmytrenko K.V. proposes an adaptation framework tailored explicitly to Ukraine's post-
Soviet infrastructure context, identifying strategic modernization pathways that maximize security
improvements while working within existing structural constraints [22].

The psychological aspects of perceived safety at transport facilities also merit consideration.
Research by Zhukovska demonstrates that subjective perception of safety often differs from objective
crime statistics and significantly influences travel behavior [8]. Survey data indicate that environmental
cues such as cleanliness, maintenance level, presence of other passengers, and visibility play crucial
roles in forming safety perceptions. Interestingly, minor ecological improvements such as graffiti
removal, better maintenance, and improved lighting can increase perceived safety by 40-45% even
without significant architectural changes [8]. This phenomenon, termed the "broken windows effect,"
suggests that addressing visible signs of disorder and neglect at transport facilities may provide a cost-
effective first step toward comprehensive security improvements. Psychological research also highlights
the importance of "defensible space" concepts, where design elements subtly communicate territorial
ownership and expected behavioral norms, thereby increasing user self-regulation and reducing criminal
activity opportunities [8]. As established by Ostapchuk .M., these psychological patterns are particularly
pronounced in post-traumatic social contexts like Ukraine's current situation, where heightened security
awareness amplifies both positive and negative responses to environmental security cues [23].

The theoretical foundations of urban environment's influence on crime originate from the works
of classical criminology and urban studies scholars. The concept of "defensible space" developed by
Oscar Newman in the 1970s and the "broken windows" theory by James Wilson and George Kelling
created the foundation for understanding the relationship between physical environment and human
behavior [1]. Newman's research demonstrated that architectural and environmental features could
facilitate or prevent criminal activity by influencing the perception of territorial control and surveillance
opportunities. Similarly, the "broken windows" theory suggested that visible signs of disorder and
neglect in urban areas signal a lack of social control, potentially leading to more serious crimes. In the
Ukrainian context, these theories were developed in the works of Klymenko O.V. (2021), who argues
that "the physical space of the city not only reflects social processes but also actively influences them,
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forming behavioral models and creating preconditions for preventing or, conversely, facilitating criminal
activity" [6]. This perspective is further supported by Ivanenko R.M., who conducted a comprehensive
analysis of urban criminological theories and their applicability to Ukrainian cities [13].

The "Safe City" concept is gaining particular relevance in modern Ukraine. According
to the International Association of Urban Planners, it is "a comprehensive approach to urban
environment design that integrates architectural planning, technological, and social tools to create
a safe, comfortable, and inclusive space for all residents" [2]. This approach represents a paradigm
shift from reactive to proactive crime prevention strategies, emphasizing the role of environmental
design in shaping human behavior and social interactions. The concept incorporates social ecology,
environmental psychology, and crime pattern theory elements to create urban spaces that naturally
deter criminal activity while promoting community engagement and social cohesion. In Ukraine,
aspects of this concept are being implemented within city development programs, albeit not
systematically. It is important to note that research by Martynenko P.F. demonstrates that "cities
that have implemented elements of the 'Safe City' concept, particularly Vinnytsia, Lviv, and Ivano-
Frankivsk, show 15-20% lower levels of street crime compared to cities where such measures
have not been implemented" [5]. These findings highlight the benefits of adopting such approaches
in Ukrainian urban planning practices. Research by Stepanenko V.P. (2023) further confirms this
trend, noting that investment in safety-oriented urban design yields substantial returns regarding
reduced crime rates and improved quality of life [14].

Ukrainian researchers have extensively studied the socio-psychological mechanisms underlying
the relationship between urban design and crime rates. Petrenko S.V. conducted a comprehensive
analysis of how environmental factors influence individual and group behavior in urban settings,
noting that "the physical environment serves as a non-verbal communication medium that conveys
messages about expected behaviors, territorial ownership, and social norms" [7]. This research suggests
that appropriately designed urban spaces can effectively communicate safety cues, thereby influencing
the decision-making processes of potential offenders and reducing opportunities for criminal activity.
Complementary research by Lysenko T.V. explores how specific environmental cues can trigger or inhibit
antisocial behavior in public transportation contexts [15]. Additionally, Kozlov D.M. has examined the
psychological impact of different spatial configurations on transportation users' perceptions of safety
and vulnerability [16].

The principles of crime-safe urban planning that should be applied to prevent crime in the
transportation sector include:

Natural Surveillance — planning spaces to maximize visibility and observation opportunities for
law enforcement and ordinary citizens. This principle emphasizes the importance of clear sightlines,
adequate lighting, and strategically placing windows, entrances, and public areas to create environments
where potential offenders feel they are being watched. Research results showed that, as noted by
Romanenko T.P., "open, well-lit spaces with a minimal number of 'blind spots' reduce opportunities
for committing crimes and increase the likelihood of their detection" [3]. Implementing this principle
in transport hubs has proven particularly effective in reducing theft, assault, and vandalism by
22-27% according to studies conducted in major Ukrainian cities. Recent work by Ponomarenko K.Y.
demonstrates that strategic placement of transparent barriers and reflective surfaces can significantly
extend natural surveillance capabilities without additional personnel costs [17].

Territorial Reinforcement — clear delineation of boundaries between public, semi-public, and
private spaces, which helps create a sense of responsibility for a specific territory and strengthens
social control. This can be achieved through physical markers (different paving materials, landscaping
elements) or symbolic barriers (signs, color coding) that communicate ownership and expected behavior.
Zakharchenko .M. found that "transportation facilities with clearly defined functional zones experience
18% fewer security incidents than facilities with ambiguous spatial organization" [8]. Complementary
research by Danylenko O.S. has documented how subtle territorial cues influence pedestrian behavior
and space utilization patterns within transit corridors [18].

Access Control — creating physical and symbolic barriers that clearly define entrances, exits,
and movement paths, restricting unauthorized access to certain areas. Effective access control measures
in transportation facilities include turnstiles, smart gates, security checkpoints, and strategic placement
of staff. These measures limit opportunities for criminal behavior and create psychological barriers
for potential offenders. According to Kovalenko N.P. (2023), "transport hubs with structured access
control systems demonstrate a 30% reduction in unauthorized access incidents and associated criminal
activities" [9]. Innovative approaches to access control have been developed by Kravchuk P.V., who
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has pioneered non-intrusive security screening methods that maintain passenger flow while enhancing
detection capabilities [19].

Activity Support — planning space to encourage legitimate activity that creates "natural
surveillance" and reduces opportunities for committing crimes. This includes designing multi-
functional spaces that attract diverse users throughout different times of day, ensuring constant informal
supervision. For transportation facilities, this might involve integrating commercial, service, and
recreational functions that maintain a steady flow of legitimate users. Research by Shevchenko L.O.
indicates that "transportation hubs featuring mixed-use development patterns experience 25% fewer
incidents of antisocial behavior than mono-functional facilities" [10]. A comprehensive time-use
analysis by Savchenko M.I. provides further insights into optimizing activity patterns across different
temporal cycles to minimize security vulnerabilities [20].

Maintenance and Management — regular maintenance and management of the territory to keep
it in proper condition, which enhances the sense of security and prevents destructive behavior [4]. This
principle is directly linked to the "broken windows" theory, suggesting that promptly addressing minor
signs of disorder prevents escalation to more serious offenses. Systematic cleaning, repair, and upkeep
of transportation facilities communicates care and oversight, deterring potential offenders who might
otherwise perceive neglected areas as suitable targets for criminal activity.

Thus, research by Horbatiuk M.V. demonstrates that "the comprehensive application of these
principles in the design of transportation facilities allows for a 25-30% reduction in crime rates
compared to facilities designed without considering criminogenic factors" [4]. These findings underscore
the significant preventive potential of environmental design strategies in the context of transportation
security. At the same time, implementing these principles is particularly effective at the design stage of
new facilities; however, it should be considered that modernization of existing transportation hubs also
demonstrates positive results. Retrospective modifications of established transportation infrastructure,
while presenting specific challenges, can still yield substantial improvements in safety metrics when
guided by crime prevention principles.

The economic aspects of implementing Crime Prevention Through Environmental Design in
transportation facilities have been analyzed by Kovalchuk T.I., who found that "the initial investment in
safety-oriented design features typically pays off within 3-5 years through reduced security personnel
costs, decreased property damage, and increased ridership due to improved perception of safety" [11].
This cost-benefit analysis provides compelling evidence for the economic viability of such approaches,
beyond their social value.

It is worth emphasizing that the effectiveness of environmental crime prevention strategies
is maximized when implemented as part of a comprehensive security framework that includes
technological solutions, human factors, and community engagement. Sydorenko P.O. argues that "the
synergistic interaction between environmental design, surveillance technology, security personnel, and
community participation creates a multi-layered security system greater than the sum of its parts" [12].
This holistic perspective highlights the importance of integrated approaches to transportation security
that address both physical and social dimensions of safety.

Therefore, this indicates the need for a comprehensive approach to safe urban planning as an
essential tool for crime prevention in the transportation sector. The growing body of evidence from
both international and Ukrainian contexts strongly supports the integration of criminological insights
into urban planning practices, particularly for transportation facilities that often serve as crime hotspots
in urban environments. As Ukraine continues its urban development and infrastructure modernization,
incorporating these evidence-based principles into planning policies and practices represents a crucial
opportunity to enhance public safety and improve the quality of life in urban areas.

International experience demonstrates a wide range of effective urban planning practices
to prevent crimes in the transport sector. Examples from European cities that have systematically
implemented the concept of "Crime Prevention Through Environmental Design" over recent decades
are particularly illustrative. Research by Dmytrenko V.I. shows that "the implementation of Crime
Prevention Through Environmental Design principles in Stockholm led to a 32% reduction in crime
rates at transport facilities within five years after project implementation" [1]. The success of these
initiatives has prompted many cities worldwide to adopt similar approaches, recognizing the significant
impact of environmental design on criminal behavior.

Among the most successful crime prevention practices, improved lighting should be noted.
Research results showed that implementing multi-level lighting systems with automatic intensity
regulation reduces crime rates by 18-23%, as confirmed by the experience of London and Berlin [2]. This
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approach improves visibility and creates a psychological barrier for potential offenders. Additionally,
intelligent video surveillance, particularly systems with analytical functions and artificial intelligence,
provides a 25-30% reduction in crime, as demonstrated by Singapore and Barcelona [3]. These systems
are especially effective when integrated with rapid response protocols, allowing law enforcement to
intervene quickly in potential criminal situations. It is important to note that architectural and planning
solutions, including open spaces with good visibility, clear zoning of territory, and logical traffic routes,
reduce crime by 15-20%, as proven by the experience of Vienna and Copenhagen [4]. Such solutions
eliminate "blind spots" where criminal activity might otherwise flourish. At the same time, community
involvement through creating spaces for social interaction and public control reduces crime by 10-15%,
as confirmed by the practices of Amsterdam and Stockholm [5]. This approach leverages the power of
social cohesion and informal surveillance as crime deterrents.

On the other hand, among the most successful examples is the project to modernize railway
stations in the Netherlands (2018-2022), where a comprehensive approach to security was implemented,
including: transparent architectural structures that ensure maximum visibility; multi-level lighting
system; commercial activity at stations throughout the day; clear space zoning; integrated video
surveillance systems with analytical functions. It was found that this resulted in a 28% reduction in
crimes and a 42% increase in the subjective feeling of safety among passengers [6]. The Dutch model
is particularly noteworthy for integrating both technological and social solutions, creating environments
that are safer and more pleasant for users.

The experience of Barcelona is also illustrative, where from 2019 to 2023 the "Safe Mobility"
program was implemented, aimed at improving safety at transport facilities. The program included:
redesigning transport hubs to improve visibility and natural surveillance; implementation of "smart"
lighting that automatically adjusts intensity depending on the time of day and activity level; creation
of multifunctional spaces that ensure a constant presence of people; integration of transport hubs into
urban space to increase social control. This demonstrates a comprehensive approach, as according to
Barcelona municipal police data, these measures led to a 35% reduction in crime rates at transport
facilities [7]. The Barcelona model stands out for its holistic understanding of safety as not merely the
absence of crime, but as the creation of vibrant, well-used public spaces where illegal activities become
conspicuous and less likely.

The Tokyo Metropolitan Government's approach to transport security offers another valuable
example. Since 2015, their "Secure Transit" initiative has combined traditional Japanese spatial
concepts with modern technology. Key elements include: meticulous attention to sightlines and spatial
flow; strategic placement of mirrors and reflective surfaces to eliminate blind spots; selective use of
transparent materials balanced with privacy considerations; and integration of public art to foster a sense
of community ownership. This cultural sensitivity in design has yielded a 27% reduction in petty theft
and a 41% decrease in harassment cases at targeted stations [8].

Similarly, the Toronto Transit Commission implemented the "Safety by Design" program
(2017-2021), focusing on bus terminals and subway stations. Their approach emphasized: weather-
protected waiting areas with excellent visibility; strategic placement of commercial kiosks to ensure
natural surveillance; designated safe waiting zones with enhanced lighting and emergency communication
tools; and clear pathfinding systems to reduce user confusion and vulnerability. The program evaluation
reported a 31% reduction in robbery incidents and a 24% decrease in assault cases [9].

South Korea's innovative approach to transit safety deserves special attention. The Seoul
Metropolitan Government implemented the "Smart Transit Safety" initiative (2018-2023) across its
extensive subway network. This program uniquely combines physical design interventions with cutting-
edge digital technologies. Key innovations include: Al-powered CCTV systems that detect unusual
behavior patterns and alert security personnel; emergency response buttons integrated with smartphone
applications; transparent barriers with automated doors on subway platforms; and real-time passenger
density monitoring to prevent overcrowding situations that can lead to opportunistic crimes. According
to the Seoul Institute's comprehensive evaluation report (2023), these measures resulted in a remarkable
43% reduction in theft cases and a 37% decrease in sexual harassment incidents [10]. The Seoul model
is particularly valuable for demonstrating how traditional Crime Prevention Through Environmental
Design principles can be enhanced through digital innovations.

The Hong Kong Mass Transit Railway (MTR) Corporation's long-standing "Secure Journey"
program offers insights into sustained safety improvements in one of the world's busiest transit systems.
Since its initial implementation in 2010, the program has undergone continuous refinement through
iterative assessment and improvement cycles. Key elements of their approach include: strategic
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positioning of customer service centers at visibility hotspots; designated family waiting areas with
enhanced surveillance; specialized lighting treatments at entrances and exits to improve transition
visibility; and an integrated retail strategy that ensures continuous activity throughout the system. The
MTR's comprehensive approach has maintained consistently low crime rates despite handling over 5
million passenger journeys daily. Their 2022 security audit reported crime rates 68% below comparable
systems globally, with particular success in reducing theft and assault incidents [11].

However, it should be considered that adapting foreign experience to Ukrainian realities requires
consideration of local specifics, although the general principles of safe urban planning are universal.
As Horbatyuk M.V. notes, "for successful implementation of international experience in Ukraine, it is
necessary to consider the peculiarities of national legislation, economic capabilities of local communities,
sociocultural factors, and existing infrastructure" [12]. The challenge lies in adapting rather than simply
adopting, recognizing that solutions must be tailored to local contexts to achieve optimal results.

The implementation challenges faced by various international initiatives provide valuable
lessons for Ukrainian adaptation. The Berlin Transit Authority's "Secure Stations" program (2016-2020)
initially encountered significant resistance from architectural preservation authorities when attempting
to modify historically substantial stations. Their eventual solution — developing specialized lighting
and surveillance systems that could be integrated without structural modifications — offers a model
for Ukrainian cities with similar heritage protection requirements [13]. Similarly, Madrid's Metro
system found that its initial security enhancements increased passenger anxiety due to its institutional
appearance. Their subsequent redesign focused on integrating security features into passenger-friendly
environments, improving actual safety metrics, and substantially higher perceived safety ratings [14].

In this regard, pilot projects implemented in Lviv (2020-2022) and Dnipro (2021-2023)
demonstrate the effectiveness of adapting international experience to Ukrainian conditions. In Lviv, the
modernization of the railway station and surrounding area, including improved lighting, modern video
surveillance system installation, and redesign of public spaces, led to an 18% reduction in registered
crimes [15]. The project particularly focused on improving pedestrian connections between the station
and nearby neighborhoods, recognizing that the journey to and from transit hubs is often where
vulnerabilities exist. Similarly, in Dnipro, a comprehensive approach to modernizing the bus station and
creating a safe transport hub reduced crime rates by 23% and increased user satisfaction by 37% [16].
The Dnipro project emphasized the integration of commercial spaces and public services within the
transport hub, ensuring continuous activity throughout operating hours.

Funding mechanisms employed internationally offer important models for Ukrainian
implementation. The European Union's URBACT program has facilitated numerous transport safety
initiatives through matched funding arrangements that require local government commitment while
providing external expertise [17]. The Transit Security Grant Program in North America has utilized
tiered funding models prioritizing high-impact, low-cost early-term interventions to demonstrate value
before larger investments. The innovative public-private partnership model employed by the Hong
Kong MTR — where commercial development rights at stations help fund security enhancements — may
offer particular relevance to Ukrainian cities seeking to leverage limited public resources [18].

The temporal dimension of security planning deserves special consideration. Contemporary best
practices recognize that transport facilities face different security challenges throughout their operating
cycles —peak commuting hours present different risks than late-night periods. The Copenhagen transit
authority's "Security Rhythm" approach develops tailored interventions for different temporal contexts,
adjusting staffing, lighting, access points, and surveillance intensity throughout the day and night. This
chronological sensitivity resulted in a 29% reduction in nighttime incidents while maintaining high
security levels during peak hours with more efficient resource allocation [19].

The cost-effectiveness of these interventions deserves special attention. According to a
comprehensive cost-benefit analysis conducted by the European Transport Safety Council (2021),
investments in crime prevention through environmental design at transport facilities typically yield
returns of 1:3 to 1:5 within five years [20]. These returns manifest not only in reduced policing and
judicial costs but also in increased ridership, commercial activity, and property values in surrounding
areas. For Ukrainian cities operating with limited budgets, prioritizing interventions with the highest
return on investment — typically lighting improvements and spatial reorganization — can provide a
practical starting point for more comprehensive programs.

In addition, the World Bank's 2023 report "Sustainable Transport Security" identifies a hierarchy
of intervention effectiveness, noting that basic environmental modifications (lighting, sightline
improvements, and clear wayfinding) generally provide the highest return on investment, while
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technological solutions offer significant benefits when implemented as part of integrated systems rather
than standalone measures [21]. This sequenced approach to implementation — prioritizing fundamental
environmental improvements before advancing to more complex technological systems — offers a
practical roadmap for Ukrainian cities with limited resources.

Public participation in the planning and implementation has proven crucial to success in
numerous international cases. In Melbourne, Australia, the "Station Safety Initiative" (2016-2020)
pioneered a co-design approach that engaged regular commuters, vulnerable users, and even former
offenders in redesigning five major train stations [22]. This inclusive approach produced more
effective design solutions and fostered a sense of community ownership, contributing to a 33%
reduction in antisocial behavior at these locations. Similar participatory approaches could be valuable
in the Ukrainian context, particularly given the strong traditions of community engagement in public
space issues.

The consideration of diverse user groups has emerged as a critical dimension of successful
transport security planning. Vienna's "Fair Shared Mobility" program (2019-2023) specifically
addressed the differentiated security needs of women, children, elderly passengers, and persons with
disabilities. Through targeted consultations and security audits conducted by representatives of these
groups, the program identified and addressed specific vulnerabilities not apparent to traditional security
planners. Interventions included designated waiting areas with enhanced visibility and communication
tools, staff training for responding to harassment, and improved accessibility features that reduced
disorientation or vulnerability due to physical limitations. The program evaluation documented a 36%
increase in perceived safety among vulnerable user groups and a 28% increase in transit usage by these
populations [23].

Finally, integrating transport security planning with broader urban development strategies
has proven essential for sustainable outcomes. Singapore's comprehensive "Transport-Centered
Development" framework explicitly links transit station security enhancements with surrounding
neighborhood improvements, recognizing that the journey to and from stations represents a significant
portion of security vulnerability [24]. Their integrated approach encompasses the stations and the entire
transport corridor, including pedestrian routes, intermediate public spaces, and surrounding land uses.
This holistic vision has resulted in enhanced security metrics and substantial increases in property
values (averaging 15-22%) in areas benefiting from the integrated improvements. Such approaches
illustrate how transport security planning can generate multiple benefits beyond crime reduction alone
when conceived as part of comprehensive urban development [25].

Conclusions. The research results have shown that urban planning is an effective tool for crime
prevention in the transport sector. The statistical data analysis for 2020-2025 indicates a high level of
crime at transport facilities in Ukraine, which emphasizes the relevance of finding new approaches to
solving this problem [1, 10, 16]. It was found that the study of international experience and pilot projects
implemented in Ukrainian cities demonstrates that the implementation of "protected space" principles
and the "safe city" concept can reduce crime rates by 15-30%, depending on the complexity of the
implemented measures [2, 7, 17]. This reduction is particularly significant in areas with previously high
crime rates, suggesting that targeted interventions in crime hotspots yield the most substantial results.

The comprehensive analysis of successful case studies from European cities reveals that the
implementation time for such measures ranges from 6 months for simple lighting improvements to
3-5 years for complex infrastructure redesigns [15, 18]. The cost-benefit analysis of this research
indicates a return on investment period of approximately 4—7 years, with long-term benefits substantially
outweighing initial implementation costs. These findings demonstrate that urban planning approaches to
crime prevention represent effective security measures and financially viable long-term investments for
municipalities and transport authorities [19].

Thus, the proposed recommendations for improving urban planning include three main
directions: improving lighting and video surveillance systems, optimizing transport infrastructure, and
creating safe public spaces. Implementing these measures requires amendments to current legislation,
introducing "criminogenic expertise" for projects, and developing public-private partnership mechanisms
for financing security initiatives [6, 14, 20]. It is worth noting that successful implementation depends
heavily on cross-sectoral collaboration between urban planners, law enforcement agencies, transport
operators, local communities, and security technology providers. The experience of pilot projects in
Kyiv, Lviv, and Odesa has demonstrated that establishing dedicated coordination committees with
representatives from all relevant stakeholders significantly enhances implementation efficiency and
sustainability of outcomes [5, 9].
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The psychological aspects of urban security also merit attention, as research by the Ukrainian
Institute of Social Research [4] demonstrates that subjective perceptions of safety significantly influence
citizens' willingness to use public transport. Even moderate improvements in lighting, visibility, and
natural surveillance can produce disproportionately positive effects on public perception, creating a
virtuous cycle where increased usage leads to greater natural surveillance and further reductions in
criminal activity [8, 16]. This psychological dimension underscores the importance of complementing
physical interventions with effective communication strategies to inform the public about implemented
security measures.

Therefore, the potential impact of the proposed measures can be significant: according to expert
estimates, the comprehensive implementation of the recommendations can reduce the crime rate at
transport facilities by 25-35% over five years, increase the subjective feeling of safety among passengers
by 40-50%, and increase the number of public transport users by 15-20%, which will have a positive
impact on the environmental situation and urban transport systems [12, 17]. The societal benefits extend
beyond crime reduction, including improved social cohesion, enhanced economic activity in previously
underutilized areas, and reduced environmental impact through increased public transport usage.
According to calculations by the Center for Urban Studies [12], each percentage point increase in public
transport ridership can reduce carbon emissions by approximately 0.3—0.5% in major Ukrainian cities.

Implementation challenges should not be underestimated. As Petrenko [3] notes, existing
administrative structures often create silos between different departments responsible for various
aspects of urban planning and security. Overcoming these institutional barriers requires legislative
changes, organizational restructuring, and professional development programs for officials in relevant
positions [14, 18]. The experience of Kharkiv and Dnipro in creating interdepartmental task forces for
urban security provides a potential model for addressing these coordination challenges. Additionally,
limited municipal budgets necessitate creative financing approaches, including leveraging international
development funds, implementing public-private partnerships, and exploring phased implementation
strategies prioritizing high-impact, low-cost interventions [19, 20].

It is important to note that the prospects for further research in this area are related to developing
detailed methods for assessing criminogenic risks in the design of transport facilities [ 11, 13]. In addition,
studying the economic efficiency of security initiatives plays a key role [15, 19]. However, it should
be considered that analyzing the impact of the latest "smart city" technologies on crime prevention in
the transport sector requires additional research. The rapid evolution of technologies such as artificial
intelligence-powered surveillance, predictive policing algorithms, and Internet of Things (IoT) sensors
offers new opportunities for enhancing urban security, but also raises important questions regarding
privacy, data protection, and potential social exclusion [16, 20]. Future research must address these
emerging tools' technical efficacy and ethical implications.

An international comparative perspective reveals that Ukrainian cities face many of the same
urban security challenges as their European counterparts did 10-15 years ago [7, 17]. This temporal gap
presents both challenges and opportunities. While infrastructure deficiencies and resource constraints
pose significant barriers, Ukrainian urban planners have the advantage of learning from both the
successes and mistakes of international precedents. Adapting proven models from Warsaw, Prague,
and Berlin — cities with similar post-socialist urban development patterns — offers promising templates
for Ukrainian implementation [2, 18]. However, as Dmytrenko [7] emphasizes, successful adaptation
requires careful consideration of local cultural, economic, and social contexts rather than wholesale
importation of foreign models.

At the same time, this indicates the need for a comprehensive approach to solving the security
problem at transport facilities. Integrating technological solutions with architectural interventions,
legal frameworks, and community engagement strategies creates a multi-layered security ecosystem
that is more resilient and effective than isolated measures [5, 9, 16]. As demonstrated by the findings
of Horbatyuk [9], the most successful crime prevention initiatives simultaneously address physical
environment factors, social dynamics, and institutional capacity. This holistic approach necessitates
sustained commitment from multiple stakeholders and stable, long-term funding mechanisms to ensure
continued maintenance and adaptive management of implemented security measures [19, 20].
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