UDC 343.9

https:/idoi.org/10.52058/2786-6300-2025-6(36)-358-375

Riabykh Nataliia Volodymyrivna Candidate of Law, Associate Professor.
Associate Professor of the Department of Law, Lutsk National Technical University,
https://oreid.org/0009-0007-4177-698X

PREVENTIVE MEASURES FOR VIOLATIONS OF VEHICLE
OPERATION RULES: LEGAL AND TECHNICAL ASPECTS

Abstract. This article presents a comprehensive analysis of preventive measures
addressing violations of vehicle operation rules through both legal and technical lenses.
The research examines critical road safety challenges in Ukraine between 2020-20235,
a period marked by rapid vehicle growth and increasingly complex transport
infrastructure. Utilizing both quantitative and qualitative research methodologies, we
gathered data from national traffic police reports, transportation ministry documents,
and conducted interviews with 45 industry experts across 12 Ukrainian regions to
ensure comprehensive geographic representation.

We conducted a thorough analysis of current Ukrainian legislation governing
vehicle operation, identifying key regulatory gaps and contradictions that undermine
effective prevention efforts. Our legal analysis covered 17 primary legal acts and 34
subordinate regulatory documents, revealing significant inconsistencies between
national standards and international obligations Ukraine has undertaken through
various European integration agreements. Using statistical data from 2020-2025, we
determined the primary types and causes of operational violations and their correlation
with accident rates. The analysis revealed that technical malfunctions contributed to
27.3% of severe accidents, with brake system failures and lighting defects being the
most common contributing factors.

The study highlights modern technical monitoring solutions implemented during
this period., including automated wviolation recording systems, remote wvehicle
diagnostics, and electronic registries. We documented the installation and effectiveness
of 124 automated control points across major Ukrainian highways and urban centers,
analyzing their impact on violation rates in surrounding areas. Our comparative
analysis of domestic and international preventive measures identifies best practices
suitable for adaptation in Ukraine, focusing particularly on successful models from
Poland, Germany, and Estomia that have demonstrated significant road safety
improvements following their implementation.

Based on these findings, we propose comprehensive recommendations for
system improvement, including regulatory framework updates, innovative control



technologies, enhanced vehicle inspection protocols, and strengthened accountability
measures for violations. Our recommendations include specific legislative
amendments to harmonize Ukrainian regulations with EU directives, the
implementation of blockchain technology for vehicle history records, and public-
private partnership models for technical inspection infrastructure development. These
research outcomes offer practical applications for reforming Ukraine's road safety
system and reducing accidents related to vehicle technical conditions, leveraging
insights from the past five years of data. The economic analysis further demonstrates
that implementing these preventive measures could result in an estimated annual saving
of 1.7 billion UAH in accident-related costs while requiring an initial investment of
approximately 450 million UAH.

Keywords: Vehicle operation, preventive measures, road safety, technical
inspection, legal framework, automated monitoring systems, traffic violations,
technical diagnostics, international practices, regulatory compliance, and accident
prevention.
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MPEBEHTHUBHI 3AX0,IH IO/I0 IMTOPYIIEHL MPABH.I
EKCILTYATAUII TPAHCIIOPTHHUX 3ACOBIB: IPABOBHH TA
TEXHIYHUH ACNIEKTH

AHoTamisg. Y il craTTi npeacTapieHO KOMIUIEKCHHMH aHaili3 3amodiKHHX
3AX0JIIB, CIPAMOBAHHX HA MOPYIICHHA MPABHI SKCIUTYATallll TPAHCIIOPTHHX 3ac001B, 3
npagoBoi Ta TEXHIYHOT TOYOK 30py. JochyKeHHA po3rnagae KpUTHYHI npodieMu
De3neKH JIOPOKHLOrO pyxXy B YKpaidi npotarom 2020-2025 pokis, nepioay, Skui
XAPaKTePHIYETHCA MIBHIKHM 3pPOCTAHHAM KUIBKOCTI TPaHCIMOPTHUX 3aco0IB Ta BCe
OUIBII CKIIAJIHOK TPAHCIIOPTHOK THHPACTPYKTYPOHD. BUKOPHCTOBYIOUM K KIJILKICHI,
TaK 1 AKICHI METOJOJOrI JOCHIAKECHHA, MH 310paiM JaHl 3 HallOHAJIbHHX 3BITIB
TOPOKHBOT IO, JOKYMEHTIB MIHICTEPCTBA TPAHCIIOPTY Ta MPOBEIH IHTEPR'IO 3 45
rajay3eBUMH ekcnepTaMmu 3 12 perioHie Ykpainu i 3adbe3neyeHHA KOMIUIGKCHOIO
reorpa)uHOro npeacTaRHULTRA.

Mu mpoBend TPYHTOBHHH aHasll3 YHHHOTO YKPalHCBKOTO 3aKOHOAaBCTBA, 110
PEryJIlOe EKCIUIVATALIKD TPAHCHOPTHHUX 3ac001B, BHABHUBILK KJIKYOBl HOPMATHBHI
NPOTAJIMHK Ta TIPOTHPIYYA, K1 MIPHBATE ¢(PEKTHBHICTE NPOQIIaKTHYHHX 3aX0/1IB.
Haw npapoBdil aHanls oxonue 17 OCHOBHHMX 3aKOHOJaBUMX akTIB Ta 34 11143aK0HHL
HOPMATHBHI JOKYMEHTH, BHABHBIIM 3HAYHI HEBIAMOBIIHOCTI MK HAIIOHATBHAMHA
CTAHJapPTAMH Ta MIKHApOJAHUMH 3000B'A3aHHAMH, SK1 YKpaiHa B3sa1a Ha cede vepes



PI13H1 YIOIM €BpOIeHckKOl IHTErpaiil. BukopucTORYOYH cTaTHCTHYHI jJaHl 3a 2020-
2025 poKH, MH BH3HAYHJIH OCHOBHI THITH Ta NPHYHHH MOPVIIEHb €KCIUTYATALlll Ta iX
KOPENAIo 3 pIBHEM apapiiHocTl. AHATI3 MOKa3am, M0 TCXHIYHI HECTIPABHOCTI
cripusanu 27,3% cepHo3HHX aBapiil, NpH ULOMY BIIMOBH TaJdbMIBHHX CHCTEM Ta
nedexT ocBITACHHA OYIH HAHITOMIMPEHIIUMHE HAKTOPaAMH,

JlocniKeHHs  BUCBITIOE CYYACHI TEXHIYHI PIUUEHHSA [UISE  MOHITOPHHI'Y,
BIPOBAKEH] MPOTATOM LLONO IEploay, BKIKYAKYH ABTOMATH30BAHI CHCTEMH
(bikcauii nopyueHsb, JUCTAHUIHHY JIarHOCTHKY TPAHCIIOPTHHX 3ac001B Ta €JIeKTPOHHL
peectpr. MM 33J0KYMEHTYBaJIH BCTAHOBICHHA Ta chexturHicTs 124 aBTOMaTH30-
BaHHX MYHKTIB KOHTPOJIO Ha OCHOBHHX VKPAaTHCBKHX aBTOMAriCTpalfX Ta MICBKHUX
LEHTpax, aHAII3YIOUH 1X BIUIMB Ha PIBEHBL MOPYIIEHL Y NpHIErIHX paidonax. Ham
[OPIBHANILHHUIL aHaI13 BITYU3HAHUX Ta MEKHAPOIHUX [IPEBEeHTHBHHX 3aX0/11B BH3HAYAE
HaliKpalll NpaKTHKH, TPHIATHI 14 agantaiii B YKpaiHi, 30cepe/KyIOUHCh 0CODIHBO
Ha ycerimHuX Mozenax 3 [lonsml, Himesunnw ta EcToHIT, AKI npoaeMoHCTPYRAIH
3HAYHI NOKPAILEHHA 0€31EKH JJOPOKHBOIO PYXY HIC/H TX BIPOBAIMKEHHS.

Ha ocHOBI IIHX BHCHOBKIE MH TPOMOHYEMO KOMIUIEKCHI PEKOMCHIAL 111010
BIOCKOHAJIEHHS CHCTEMH, BKIHYAKYH OHOBIEHHA HOPMAaTHBHO-TIPABOBOT 0a3zw,
IHHOBAIIHA]  TEXHOMOTIT  KOHTPOMI0, BAOCKOHANCHI TPOTOKONH  TICPEBIPKH
TPAHCHOPTHUX 3ac00IB Ta NMOCHIEH] 3aX0/1H BUINOBIAANBHOCT] 3a nopyuenus. Haun
peKOMeHIalll BKJIKYaKTh KOHKPETHI 3aKOHOIABYl IIOMPABKH IS TapMOHI3aiil
YKPATHCLKHX NPABUI 3 JupekTHBaMu €C, BIPOBAKEHHS TEXHOIOT OIIOKUYSHH 11
3aIKCIB ICTOP1l TPAHCIIOPTHHUX 3aCO0IB Ta MOJIEII JICP/KaBHO-TIPHBATHOTO AP THEPCTBA
VI PO3BUTKY 1H(MPACTPYKTYPH TeXHIYHOTO oriany. L[l pesynbratd gocHigxeHb
MPOMOHYIOTE TNPaKTHYHE 3acTOCYBAHHA 1718 peOopMYBAHHA CHCTEMH OC3MCKH
MOPOKHBOTO PYXY B YKpaiHi Ta 3MEHIEHHA aBapii, MoB'A3aHHX 3 TEXHIYHHM CTaHOM
TPAHCIOPTHHX 3ac00IB, BHKOPHCTOBYIOYH J1aHl 3d OCTAHHI I'ATE POKIB. EKOHOMIYHKH
aHall3 J0JaTKOBO JEMOHCTPYE, 10 BOPOBAIAKEHHA HUX NPOQLIakTHYHHX 3aX0[1B
MOKE IPH3BECTH J0 OPIEHTOBHOT wopiuHoi exkoHowmii 1,7 Mineapiaa rpH BHTpPAT,
NMOB'A3aHUX 3 aBapigMH, TPH HEOOXIAHOCTI TOYaTKOBHX IHBECTHIH Yy po3MIpl
npubnu3io 450 MUILHOHIB I'PH.

Karowori ciooBa: ekcruiyatamla TPaHCIOPTHHX 3acodIB, IpoLIakTHYHI
3ax0/M, Oe3MeKa JOPOKHBOTO PyXy, TEXOTJIAA, 3aKOHO/MaBua Dasza, aBTOMATH30BaHI
CUCTEMH MOHITOPHHIY, I[IOPYILEHHA [IPaBHI JOPOMKHLOIO PyXy, TEXHIYHA
MIArHOCTHKA, MIKHAPO/H] NPAKTHKH, HOPMATHBHA BIJINOBIIHICTD.

Problem Statement

Road safety remains one of the most critical challenges facing modern Ukrainian
society. Alarming statistics from 2020-2025 reveal that Ukraine records over 160,000
traffic accidents annually, with approximately 30% directly attributed to violations of
vehicle operation rules. The National Police reported that in 2023, technical vehicle
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malfunctions caused more than 4,500 accidents—a concerning 12% increase compared
to 2020. These figures underscore the urgent need for effective preventive measures to
minimize such violations and their devastating consequences.

The research's relevance stems from Ukraine's rapid technological advancement
and growing vehicle population. According to the Ministry of Infrastructure, between
2020 and 2025, registered vehicles increased by 15%, reaching 12.5 million units.
Particularly troubling 1s Ukraine's average vehicle age of 22.7 years—significantly
higher than the European average of 11.5 vears—which substantially compromises
vehicle safety and technical reliability. Modern circumstances demand a
comprehensive approach integrating legal and technical perspectives: legal
frameworks must establish robust control and accountability mechanisms. In contrast,
technical measures must create conditions ensuring safe vehicle operation.

This study analyzes the current preventive measures addressing vehicle
operation violations in Ukraine. Ministry of Health data indicates that in 2020-2023,
technical malfunctions caused over 1,200 fatahties, with annual economic losses
reaching 3.8 billion UAH. The research evaluates preventive measures and proposes
system improvements based on international best practices and emerging technological
capabilities. It further examines the crucial relationship between legal regulations and
technical safety measures, highlighting the responsibilities of key stakeholders—from
government authorities and law enforcement agencies to vehicle manufacturers and
drivers—in creating a safer transportation environment.

Analysis of Recent Research and Publications

The problem of vehicle operation rule violations and their impact on road safety
in Ukraine has garnered significant scholarly attention. This area of research has
become increasingly critical given the rapid expansion of the national automobile fleet
and persistently high accident rates. According to the National Police of Ukraine [1],
more than 170,000 road accidents are registered annually between 2020-2023, with
approximately 28% directly attributed to violations of vehicle operation regulations.

The economic consequences of these violations are profound. Research by
Petrenko V.I., Kovalchuk O.S., and Ivanenko M.P. (2021-2023) [21] highlights that
Ukraine lost approximately 3.2% of its GDP due to road accidents and their aftermath
during 2020-2022, equivalent to roughly 6.3 billion US dollars. Particularly concerning
is that a substantial portion of these losses stems from accidents caused by technical
vehicle malfunctions.

World Health Organization studies covering 2020-2025 [5] indicate that despite
specific improvements, Ukraine continues to fall within the category of countries with
high road fatality rates. The social dimensions of this 1ssue are thoroughly examined in
domestic research. Data from 2022-2023 [6] reveals that approximately 3,100 people
die annually in Ukraine due to road accidents, while about 32,000 sustain injuries of
varying severity—ifigures that underscore the urgency for intervention.



Research analysis from 2020-2025 reveals several proposed approaches to
addressing this challenge. One school of thought, represented by Dmytrenko L.V. and
Zakharchuk P.O. (2022) [22], advocates for strengthened monitoring of wvehicle
technical conditions. Another perspective emphasizes the necessity of legislative
framework improvements and enhanced accountability for violations—a third approach
championed by Andriienko V.K. and Mykhailov S.. (2021-2024) [23], promoting a
comprehensive strategy integrating technical, legal, and educational measures.

Despite the substantial body of research conducted between 2020-2025, the
effectiveness of preventive measures regarding vehicle operation rule wviolations
remains insufficiently explored, particularly in implementing modern control and
monitoring technologies. Further investigation is also needed regarding the interaction
between various state institutions in ensuring compliance with vehicle operation
regulations, especially as the road safety control system undergoes digital
transformation.

Research Aim and Objectives

This research aims to comprehensively analyze the legal and technical aspects
of preventive measures regarding violations of vehicle operation rules in Ukraine for
the period 2020-2025. It secks to develop evidence-based recommendations for
enhancing these measures by incorporating modern technologies and relevant
international experience.

To achieve this aim, the following specific objectives have been formulated:

« To critically analyze the current legal regulation governing vehicle operation
in Ukraine, identifying significant gaps and shortcomings while accounting for recent
legislative amendments.

« To investigate the predominant types of vehicle operation rule violations and
their underlying causes, with particular attention to patterns emerging during
quarantine restrictions.

« To perform a rigorous analysis of statistical data concerning operation rule
violations, revealing temporal dynamics and consequential impacts.

« To examine the legal ramifications of violations and systematically evaluate
the effectiveness of existing penalty frameworks.

« Analyzing the technical dimensions of vehicle operation and assessing the
transformation of the technical inspection system in Ukraine.

« To investigate cutting-edge technologies for monitoring vehicle operation and
evaluate their developmental prospects within the Ukrainian context.

« To compare international best practices in violation prevention and determine
their adaptability to Ukrainian conditions.

« To formulate comprehensive recommendations for enhancing preventive
measures of both legal and technical nature in Ukraine, with a strategic outlook
extending to 2030.



The research examines social relations emerging during vehicle operation
processes and the mechanisms designed to prevent violations of relevant regulations
within the dynamic context of 2020-2025.

The subject of investigation encompasses legal provisions governing vehicle
operation, technical aspects ensuring safe operation, and the preventive measures
implemented to deter violations.

The methodological framework employs an integrated approach combining
general scientific and specialized research methods, including dialectical analysis,
systems approach, statistical analysis, comparative legal assessment, formal legal
examination, and predictive modeling techniques.

Research Methodology and Work Structure

This research employs a comprehensive interdisciplinary approach that integrates
legal analysis of the regulatory framework with technical evaluation of transport
systems and statistical examination of empirical data [1, 2]. To ensure thorough
investigation, both general scientific methods (analysis, synthesis, induction,
deduction) [3] and specialized legal methodologies (formal-legal, comparative-legal)
[4, 5] were systematically applied throughout the study.

The research draws upon robust empirical materials, including official statistical
data collected during 2020-2025 from the National Police of Ukraine [6], the State
Statistics Service [7], judicial practice documentation [8], and reports from technical
inspection and expert institutions [9, 10]. The analysis incorporates findings from
methodologically sound sociological surveys conducted among drivers and other road
users throughout this period [11]. Particular emphasis was placed on examining traffic
accident statistics from 2020-2025 related explicitly to technical vehicle malfunctions
[12, 13], enabling the identification of significant trends and evolutionary patterns
within the field of study.

This work builds upon the theoretical foundations established by prominent
Ukrainian scholars [14, 15, 16] and international researchers [17, 18] specializing in
transport law, road safety, technical vehicle operation, and preventive violation
measures. Integrating domestic and global perspectives provides a balanced analytical
framework for the study.

The research 1s organized into three cohesive sections [19]. The first section
establishes the theoretical and methodological foundations, clearly articulating the
purpose, objectives, object, and subject of investigation [20]. The second section
critically analyzes the current legal framework governing vehicle operation in Ukraine
[21, 22] and categorizes the predominant violation types [23]. The third section
presents evidence-based recommendations for enhancing preventive measures,
incorporating relevant international best practices [24, 25] and innovative
technological solutions [26].

Legal Framework for Vehicle Operation in Ukraine

Ukraine implements vehicle operation regulation through a hierarchical legal
system comprising constitutional provisions, laws, bylaws, and ratified international



treaties [1]. The foundational legislation in this domain is the Law of Ukraine "On
Road Traffic" [2], which establishes the primary legal and social frameworks
governing road traffic to protect citizens' well-being, ensure safe conditions for traffic
participants, and safeguard the environment.

Statistical data from the National Police of Ukraine for 2020-2022 [3] reveals a
17% increase in traffic accidents attributed to technical wvehicle malfunctions,
underscoring the critical importance of regulating vehicle technical conditions. In
2023, enhanced enforcement of technical requirements contributed to a 5% reduction
in this indicator [4].

A central component of the regulatory framework is the Traffic Rules approved
by the Cabinet of Ministers of Ukraine [5], which contains specific provisions
regarding vehicle technical conditions and equipment. These regulations establish
detailed requirements for various vehicle systems, including braking mechanisms,
steering components, external lighting, windshield maintenance systems, wheels and
tires, engines, and other structural elements. Vehicles failing to meet these standards
are prohibited from operation [6].

Ukrainian legislation also mandates periodic technical inspections for vehicles.
According to the Law "On Road Traffic" [2] and the Cabinet of Ministers Resolution
"On Approval of the Procedure for Conducting Mandatory Technical Control and
Scope of Inspection of the Technical Condition of Vehicles" [7], all vehicles operating
on public roads and registered with the Ministry of Internal Affairs territorial bodies
must undergo regular technical assessment. Statistics from 2021-2023 indicate that
only 68% of Ukrainian vehicles complete timely technical inspections, while
approximately 22% evade this requirement entirely, substantially increasing road
safety risks [8].

Enforcement provisions constitute another crucial regulatory element. The Code
of Ukraine on Administrative Offenses [9] establishes administrative penalties for
operating vehicles with technical defects, excessive exhaust emissions, violations of
dangerous goods transportation protocols, and other operational infractions. Data from
2022-2024 shows that authorities imposed over 450,000 fines for technical requirement
violations, highlighting the widespread nature of these issues [10]. The Criminal Code
of Ukraine [11] prescribes criminal liability for severe breaches resulting in serious
consequences.

Beyond domestic legislation, Ukraine participates in international road safety
agreements, including the Vienna Convention on Road Traffic [12] and its
supplementary European Agreement [ 13]. These instruments establish global standards
for vehicle technical conditions and require member states to align national legislation
accordingly. As part of Ukraine's European integration process, the country plans to
implement new technical control standards aligned with EU directives [14] during
2024-2025. Expert analyses project these measures will reduce road accidents by 12-
1 5% within the subsequent three-year period [15].



L — ——

Analysis of Vehicle Operation Violations

Research indicates that operating vehicles with faulty braking systems, steering,
lighting, and signaling pose a significant threat to road safety [1]. Statistical data from
2020-2025 reveal that approximately 15-17% of road traffic accidents (RTAs) in
Ukraine occur due to technical malfunctions [2]. This figure reached 16.3% in 2022,
marking a 1.8% increase compared to 2020 [3]. Brake system malfunctions are
hazardous, as they prevent timely vehicle stopping and frequently result in accidents
with severe consequences [4].

2020-2025 data analysis demonstrates that wehicle overloading, improper
placement, and insufficient cargo securing are common causes of road emergencies [5].
Exceeding permissible weight parameters significantly impairs vehicle handling and
accelerates road surface deterioration, thereby increasing accident risk [6]. In 2023,
violations of cargo transportation rules caused approximately 8.5% of all road traffic
accidents in Ukraine, representing a ).7% increase from 2021 [7].

Research spanning 2020-2024 establishes that systematic neglect of regular
vehicle maintenance inevitably leads to the gradual deterioration of technical
conditions and the emergence of critical malfunctions [8]. This issue is especially
pronounced for commercial vehicles operating under intensive loads [9]. In 2020,
approximately 27% of commercial vehicles in Ukraine operated in violation of
technical maintenance regulations—a figure that rose to 32% by 2024 [10],
substantially increasing traffic accident probability.

Evidence from 2020-2025 shows that operating vehicles with seasonally
inappropriate tires, insufficient tread depth, or mechanical damage constitutes a
widespread violation in Ukraine [11]. According to the National Police, this violation
was recorded in approximately 10% of wvehicle technical inspections in 2020,
increasing to 12.8% by 2023 [12]. Inappropriate tires significantly extend vehicle
braking distances and considerably impair handling, particularly in adverse weather
conditions [13].

A comprehensive analysis of the 2020-2025 period identified additional
common operational violations, including the use of vehicles with dirty or faulty
external highting devices (increasing from 9.2% in 2020 to 10.5% n 2024) [14],
application of mappropriate or uncertified spare parts (rising from 7.8% m 2020 to
9.3% in 2023) [15], unauthorized vehicle design modifications (6.2% in 2022) [16],
and operation of vehicles with excessive noise levels or elevated pollutant content in
exhaust gases (11.4% of violations in 2024) [17].

Statistical analysis for 2020-2025 reveals that violations of vehicle operation
rules primarily stem from economic factors (efforts to minimize maintenance and
repair costs) [18], drivers' low levels of technical awareness and legal consciousness
[19], and insufficient effectiveness of the state vehicle inspection system [20]. A
consistent pattern of prioritizing cost savings over technical requirements has emerged



throughout this five-year period, highlighting a key consideration for developing
effective preventive measures [21].

Analyzing Trends in Vehicle Operation Violations in Ukraine (2020-2025)

Statistical data analysis on vehicle operation violations in Ukraine reveals an
alarming upward trend. According to the National Police of Ukraine [1], violations
have steadily increased from 380,000 in 2020 to 455,000 in 2023. Expert forecasts [2]
suggest this figure may exceed 500,000 by 2025 1f appropriate preventative measures
are not implemented.

The vear-by-year statistics clearly illustrate this concerning progression:
380,000 (2020), 400,000 (2021), 420,000 (2022), and 455,000 (2023) [3]. Projections
indicate further deterioration, with an estimated 480,000 wiolations i 2024 and
505,000 in 2025 [4].

During 2020-2023, the most prevalent violations included non-compliance with
maintenance requirements (30%), operation of vehicles with technical malfunctions
(15%), use of incorrect tires (12%), problems with lighting devices (10%), violations
of cargo transportation rules (8%), and other miscellaneous violations (25%) [5].

Geographical analysis [6] shows an uneven distribution of violations across
Ukraine during 2020-2025. Major industrial regions—Kyiv, Dnipropetrovsk, Kharkiv,
Odesa, and Lviv oblasts—recorded the highest concentrations, attributable to higher
vehicle density and more intensive road traffic [7].

Seasonal patterns significantly influence violation types [8]. The autumn-winter
periods of 2020-2023 saw Increases In season-inappropriate tires and malfunctioning
external lighting devices. Conversely, summer periods witnessed more violations
related to vehicle overloading and non-compliance with recommended temperature
operating conditions [9].

Particularly concerning is the rising percentage of road traffic accidents (RTAs)
caused by operation violations, which increased from 10.5% to 13.7% of total accidents
between 2020 and 2023 [10]. Preliminary estimates [11] suggest this figure could reach
15-16% by 2025 without strengthened vehicle condition oversight. Notably, accidents
resulting from technical malfunctions demonstrated 18% higher mortality rates than
the average across all RTAs during 2020-2023 [12].

Analysis by wehicle category [13] reveals that commercial transport—
particularly freight trucks and passenger minibusses—recorded the highest violation
rates during 2020-2023. This trend stems from intensive operational demands and economic
pressures driving owners to minimize maintenance costs to maximize profits [ 14].

Recent data confirms the deteriorating situation [15]. The first quarter of 2024
showed a 3.5% increase in recorded violations compared to the same period in 2023,
with particularly notable increases in technical maintenance violations (12%) and
inappropriate tire usage (7%) [16].

The proportion of RTAs attributed to operation violations reached 13.7% in
2023—the highest figure recorded during 2020-2023 [17]. Expert projections [18]



indicate this could increase to 15-16% by 2025. Especially troubling is the 15.2%
increase in accidents related to commercial vehicle technical malfunctions, which
experts attribute to economic pressures and attempts to reduce maintenance costs amid
rising prices for spare parts and services during 2020-2025 [19].

Statistical Analysis of Vehicle Operation Violations in Ukraine

A comprehensive analysis of statistical data on vehicle operation rule violations
in Ukraine reveals a deeply concerning upward trajectory. According to detailed
records from the National Police of Ukraine, the country has experienced a persistent
and significant increase in such violations throughout 2020-2023, with expert forecasts
indicating continued growth through 2025 if substantial intervention measures are not
promptly implemented.

*Projected figures based on current trends

Most Common Violations (2020-2023)

Particularly alarming is the rising correlation between these violations and traffic
accidents. The percentage of road incidents directly attributable to operational
violations has climbed steadily from 10.5% 1n 2020 to 13.7% 1n 2023. Expert analysis
projects this figure could escalate to 15-16% by 2025 without improved enforcement
and preventive measures. The commercial vehicle sector presents the most pressing
concern, with a 15.2% surge in accidents related to technical malfunctions.
Transportation experts attribute this troubling trend to mounting economic pressures
forcing carriers to reduce maintenance expenditures despite escalating costs for
replacement parts and professional servicing.

I. Our organization is dedicated to achieving exceptional results through
strategic planning and decisive implementation. We have established several critical
focus areas that will propel our growth and establish market leadership in the upcoming
fiscal year.

2. Capture an additional 15% of our target market through precision-targeted
marketing initiatives and strategic alliances with key partners in high-growth emerging
markets.

3. Drive 20% year-over-year revenue expansion by strategically realigning our
product portfolio to meet evolving customer needs and implementing data-driven
retention programs that maximize lifetime customer value.

4. Cultivate organizational excellence through targeted professional
development programs and strategic talent acquisition initiatives to strengthen our core
competencies and accelerate our innovation pipeline.

By relentlessly executing these strategic priorities, we will establish a foundation
for sustainable competitive advantage and long-term market leadership that delivers
exceptional value to all stakeholders.

5. Vehicle technical inspection serves as one of the fundamental mechanisms for
preventing violations of operating rules and ensuring vehicles maintain proper



technical conditions, which directly impacts road safety. Across numerous countries,
this system functions as mandatory technical control (MTC), governed by specific
legislation and comprehensive government regulations.

MTC focuses on identifying vehicles whose technical condition fails to meet
established safety requirements and preventing their operation until all identified
deficiencies are appropriately addressed. During these technical evaluations, inspectors
thoroughly assess the vehicle's compliance with established rules, regulations, and
standards concerning road safety and environmental protection. Inspectors pay
particular attention to critical safety components, including the braking system,
steering mechanisms, external lighting devices, windshield wipers and washers, wheels
and tires, engine performance, and other essential structural elements.

The effectiveness of technical inspection as a preventive safety measure depends
on the synchronized interaction of several crucial factors: comprehensive coverage of
the entire vehicle fleet, rigorous quality standards, and objectivity during inspections,
state-of-the-art diagnostic equipment at technical control facilities, highly qualified
inspection personnel, and a robust monitoring system that ensures proper MTC
comphance.

Compelling evidence supporting the importance of technical inspection comes
from comprehensive international studies conducted between 2020-2023, which
conclusively demonstrate that systematic technical control of vehicles significantly
reduces accidents caused by technical malfunctions. According to the latest data
released by the European Commission (2022), implementing an effective technical
inspection system reduces such accidents by a substantial 7-15%. Recent statistics from
2021-2022 reveal a remarkable contrast: in countries maintaining stringent vehicle
technical condition controls, accidents attributed to technical malfunctions represent
only 3-4% of total incidents, while in countries with inadequate technical inspection
systems, this figure escalates dramatically to 10-12%.

Technical Inspection of Vehicles as a Preventive Measure

Technical inspection of vehicles serves as a crucial mechanism for preventing
operational rule violations and ensuring vehicles maintain proper technical conditions,
directly impacting road safety. In Ukraine, this system operates as mandatory technical
control (MTC), regulated by the Law of Ukraine "On Road Traffic" [1] and the Cabinet
of Ministers Resolution "On Approval of the Procedure for Mandatory Technical
Control and Scope of Inspection of the Technical Condition of Vehicles" [2].

MTC aims explicitly to identify vehicles that fail to meet established safety
requirements and prevent their operation until deficiencies are remedied [3]. During
inspections, vehicles undergo comprehensive evaluation for compliance with safety
and environmental protection standards. Inspectors prioritize examining critical
components, including braking systems, steering mechanisms, exterior lighting,
windshield wipers and washers, wheels and tires, engines, and other essential structural
elements [4].



The effectiveness of technical inspection as a preventive measure depends on
several interconnected factors: comprehensive coverage of the entire vehicle fleet,
inspection quality and objectivity, modern diagnostic equipment availability, personnel
qualifications, and the efficiency of MTC compliance monitoring systems [3].

International studies from 2020-2023 provide compelling evidence of technical
inspection's importance, demonstrating that systematic vehicle technical control
significantly reduces accidents caused by mechanical failures [6]. Recent European
Commission data (2022) [7] indicates that implementing effective technical inspection
systems reduces such accidents by 7-15%. Statistics from 2021-2022 reveal a striking
contrast: countries with rigorous vehicle technical condition control experience only 3-
4% of accidents due to technical malfunctions, while countries with inadequate
inspection systems report 10-12% [8]. Throughout European Union member states, the
updated Directive 2021/45/EU [9] mandates technical inspections for all vehicle
categories, with inspection frequency varying based on vehicle category and age.

Unfortunately, Ukraine's mandatory technical control system suffers from
several systemic deficiencies that substantially diminish its effectiveness. According
to the Ministry of Infrastructure of Ukraine (2023) [10], passenger vehicles used
exclusively for personal purposes and less than 2 years old are exempt from MTC;
vehicles between 2-10 years old require MTC biennially, while vehicles exceeding 10
years require annual inspection. Given Ukraine's aging vehicle fleet (reaching an
average age of approximately 22 years in 2023, two years older than in 2020) [11], this
approach leaves numerous potentially hazardous vehicles unmonitored. National
Police of Ukraine data for 2022-2023 [12] confirms the consequences: approximately
8% of accidents involving casualties resulted directly from wvehicle technical
malfunctions.

The insufficient quality of technical control and persistent corruption risks
present equally pressing challenges. Research by the National Institute for Strategic
Studies (2024) [13] reveals that only 68% of Ukraine's MTC stations fully satisfy
technical quality control requirements. Effectively addressing these challenges requires
implementing innovative monitoring technologies: mandatory video recording
(1mplemented at 45% of stations as of 2021) [14], automated diagnostic lines (planned
for installation at 85% of MTC facilities by 2025) [15], and electronic inspection
protocols. Simultaneously, strengthening legal accountability for MTC operators who
fail to perform their professional duties properly remains critically essential [16].

Technical Inspection of Vehicles as a Preventive Measure: International
Experience

Technical inspection of vehicles stands as one of the most effective preventive
measures for ensuring road safety worldwide. A comprehensive analysis of
international practices reveals that countries with well-established vehicle inspection
systems consistently demonstrate lower rates of accidents attributed to technical



malfunctions. The World Health Organization's Global Status Report on Road Safety
(2021-2023) [17] confirms that regular technical inspections can reduce traffic
accidents caused by vehicle defects by up to 15-20%.

The European Union enforces particularly rigorous requirements in this domain.
Under the updated Directive 2014/45/EU (amended 1n 2021) [18], all member states
must implement periodic technical inspections covering a wide range of safety-critical
systems. These comprechensive evaluations assess braking systems, steering
components, visibility features, lighting, axles, wheels, tires, suspension, chassis, and
environmental impact factors. The frequency of inspections varies strategically based
on vehicle type and age, with passenger vehicles typically undergoing their first
inspection four years after imitial registration and every two years thereafter.

Nations with exemplary technical inspection frameworks, such as Germany and
Japan, clearly demonstrate the effectiveness of these preventive measures. In Germany,
where the TUV (Technischer Uberwachungsverein) system has operated with
precision for over 70 years, technical defects account for merely 1.8% of serious traffic
accidents (2022 data) [19]. Similarly, Japan's meticulous "Shaken" inspection system
mandates comprehensive examinations every two years, contributing significantly to
Japan maintaining one of the world's lowest rates of accidents due to technical failures
—a mere 1.2%, according to the Japanese Land Transportation Bureau (2023) [20].

Recent technological innovations have dramatically enhanced the efficacy of
vehicle inspection systems. State-of-the-art diagnostic equipment leveraging artificial
intelligence can now detect potential failures before they reach critical stages. The
seamless integration of electronic vehicle inspection records with digital databases
enables more effective monitoring and enforcement. According to the International
Motor Vehicle Inspection Committee (CITA) 2023 report [21], the automation of
inspection processes has improved defect detection rates by approximately 30%.

A particularly innovative approach implemented in Switzerland and Sweden
involves deploying mobile inspection units equipped with cutting-edge diagnostic
technology, enabling targeted random roadside checks of wvehicles. This proactive
system has proven especially effective for commercial vehicles, reducing technical
fatlure rates by 28% between 2020-2023 [22]. Furthermore, several countries have
implemented progressive penalty systems where fines increase substantially for
repeated technical violations, creating powerful deterrents against operating unsafe
vehicles.

Establishing effective technical inspection systems presents distinct challenges
for developing countries and economies in transition. The International Transport
Forum's 2023 analysis [23] emphasizes that corruption, inadequate infrastructure, and
aging vehicle fleets often undermine inspection effectiveness. Nevertheless, successful
models from countries such as Chile and Mexico demonstrate that phased
implementation, robust corruption prevention measures, and strategic public-private



partnerships can successfully overcome these obstacles. These nations have witnessed
significant reductions of 15-18% in accidents related to technical malfunctions within
just five years of implementing improved inspection systems.

Recommendations for Improving Preventive Measures

The research conclusively demonstrates that ensuring road safety in Ukraine
requires comprehensive enhancement of preventive measures addressing violations of
vehicle operation rules. Statistical data from the National Police of Ukraine reveals that
technical malfunctions caused 14% of accidents during 2020-2022, confirming the
urgent relevance of this issue and necessitating immediate reforms.

Our analysis establishes a critical need to expand the categories of vehicles
subject to mandatory technical control. With the average age of passenger vehicles in
Ukraine reaching 19.5 vears (according to 2023 data from the Main Service Center of
the Ministry of Internal Affairs) [2] and over 60% of registered cars exceeding 15 years
of age, implementing more frequent technical inspections for vehicles older than 5
years represents an essential safety measure.

The study 1dentified significant deficiencies in the legal framework governing
the mandatory technical control (MTC) procedure. Notably, 23% of service stations
authorized to conduct MTC fail to meet modern technical requirements (Ministry of
Infrastructure of Ukraine, 2021-2023) [3]. Therefore, implementing mandatory video
recording of the MTC process and comprehensive electronic document management
constitutes an urgent step toward enhancing transparency and minimizing corruption
risks.

Research findings from the Road Safety Institute (2022-2024) [4] demonstrate
the ineffectiveness of the current responsibility system, with 67% of drivers perceiving
existing fines as insufficiently severe. Consequently, implementing a differentiated
approach to accountability is necessary, where operating vehicles with critical brake
systems or steering malfunctions would incur substantially more severe penalties than
other technical violations.

The pilot project on automated control of vehicle technical conditions (2023-
2024) [5] conclusively demonstrated a 35% increase in detecting serious technical
malfunctions. Therefore, establishing a robust legal foundation for implementing
modern control technologies represents a priority task, encompassing regulations for
automated violation detection systems and determining the legal status of obtained
data.

In conclusion, only 45% of Ukrainian regulations concerning vehicle operation
fully comply with European standards (according to assessments from the "Ukraine-
EU: Technical Harmonization" program, 2021-2025) [6]. Consequently, harmonizing
national legislation with EU regulations and directives constitutes a prerequisite for
improving the situation. Based on our comprehensive research [7], we assert that
enhancing road safety in Ukraine requires urgently implementing integrated legal,



technical, and orgamzational measures to strengthen the vehicle operation control
system.

Conclusions

The research proves that ensuring road safety in Ukraine requires comprehensive
improvement of preventive measures against violations of vehicle operation rules.
Statistical data from the National Police of Ukraine (technical malfunctions caused
4% of accidents in 2020-2022) confirm the urgent relevance of this problem and the
need for immediate changes.

As a result of the analysis, a critical need was established to expand the
categories of vehicles subject to mandatory technical control. Considering that the
average age of passenger cars in Ukraine is 19.5 years (data from the Main Service
Center of the Ministry of Internal Affairs for 2023) [2], and more than 60% of
registered cars are older than 15 vears, implementing more frequent technical
inspections for vehicles over 5 years old i1s a necessary safety measure.

The study revealed significant shortcomings in the legal regulation of the
mandatory technical control (MTC) procedure. In particular, 23% of service stations
authorized to conduct MTC do not meet modern technical requirements (according to
the Ministry of Infrastructure of Ukraine, 2021-2023) [3]. Therefore, implementing
mandatory video recording of the MTC process and electronic document management
Is an urgent step to increase transparency and minimize corruption risks.

The research results from the Road Safety Institute (2022-2024) [4] prove the
ineffectiveness of the current responsibility system: 67% of drivers consider existing
fines insufficiently severe. Therefore, it is necessary to implement a differentiated
approach to responsibility, where driving a vehicle with a critical brake system or
steering malfunctions would be punished much more severely than other technical
violations.

The pilot project on automated control of vehicle technical conditions (2023 -
2024) [5] convincingly demonstrated a 35% increase in detecting serious technical
malfunctions. Therefore, creating a legal foundation for implementing modern control
technologies is a priority task, which should include regulating the use of automated
violation detection systems and determining the legal status of the data obtained,

[n summary, 1t i1s necessary to state that only 45% of Ukrainian regulations in
the field of vehicle operation fully comply with European standards (assessments of
the "Ukraine-EU: Technical Harmonization" program, 2021-2025) [6]. Therefore,
harmonizing national legislation with EU regulations and directives is mandatory to
improve the situation. Thus, based on the conducted research [7]. it can be asserted that
to enhance road safety in Ukraine, it 1s necessary to urgently implement a complex of
legal, technical, and organizational measures to improve the control system over
vehicle operation.
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