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Summary. The article examines the accessibility of transport infrastructure in Rivne, focusing
on low-mobility groups, such as people with disabilities, the elderly, and those with temporary
physical limitations. It identifies key barriers limiting mobility, including a lack of low-floor buses,
inadequate public transport stops, and poor condition of sidewalks and pedestrian paths. These
barriers lead to significant social and economic challenges. The research, based on a sociological
survey, finds that the accessibility level of Rivne's transport infrastructure is 60%, which is average.
The main issues are inaccessible public transport stops, sidewalks, and insufficient infrastructure for
cyclists. To improve the situation, attention must be given to enhancing physical accessibility,
upgrading stops, and implementing modern technologies. Achieving European accessibility
standards requires a more inclusive approach to urban transport development, involving citizens in
planning for equal opportunities.

Keywords: barrier-free, transport infrastructure, low-mobility groups, accessibility, public
transport, bicycle infrastructure, barrier-free index.

Introduction.

Transport infrastructure is an important component of the urban environment,
which affects the quality of life of residents. Accessibility of public transport and
transport facilities is a determining factor in social integration, especially for low-
mobility groups of the population, including people with disabilities, elderly citizens,
and people with temporary limitations of physical activity. The availability of a barrier-
free environment contributes not only to mobility, but also to social equality, allowing
all citizens to move freely and use transport services on equal terms.

However, despite the growing attention to the barrier-free access, the urban
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transport infrastructure of many cities in Ukraine, including Rivne, remains
insufficiently adapted to the needs of citizens with reduced mobility. The insufficient
number of low-floor buses, the lack of properly equipped stops, and the unsatisfactory
condition of sidewalks complicate the daily movement of a significant part of the
population. These problems become even more relevant in the context of growing
social challenges, in particular, given the changing demographic structure of the
population and the need to create an inclusive urban environment.

Analysis of resent research and publications. The development of accessible
transport infrastructure is essential for social equality and inclusivity in cities. Over
15% of the global population has a disability, and inadequate transportation conditions
limit their participation in public life [1]. The EU has been implementing barrier-free
standards for over two decades, improving urban transport for people with disabilities,
the elderly, and parents with strollers [2].. In Ukraine, particularly in Rivne, transport
accessibility remains a challenge. Only 20% of public transport meets barrier-free
standards, with many stops lacking ramps and low-floor buses and trams being scarce
[3]. This issue has social and economic implications, as limited mobility hinders
employment, education, and regional economic development. To improve mobility,
Ukraine needs to adopt European standards for barrier-free transport, including
updating the transport fleet, adapting urban infrastructure, and increasing funding for
inclusive transport [4-7]. World practices show that barrier-free infrastructure requires
legal initiatives, technical solutions, and financial support. While progress is being
made in Ukraine, more needs to be done to meet high European standards.

This research aims to analyze Rivne’s transport infrastructure, identify key issues
that hinder mobility for low-mobility groups, and suggest solutions for better social
integration. Adapting infrastructure for these groups is an urgent task, as insufficient
adaptation exacerbates social challenges.

Despite its importance, Rivne’s transport infrastructure still does not meet modern
barrier-free standards, creating difficulties for people with disabilities. Transport
accessibility is not only a social issue but an economic one, as it affects participation

in public life, employment, and education.
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Studies emphasize the importance of integrating international experience and
innovative technologies to ensure barrier-free transport. Research on transport
accessibility in East Asia, the Pacific, the USA, and Europe highlights physical and
social barriers and proposes solutions to improve access for people with disabilities.
Moreover, advancements in autonomous vehicles and sensor networks show promise
in improving road safety and reducing environmental impact.

In conclusion, an integrated approach combining technical, social, and regulatory
aspects is crucial for creating effective, accessible transport infrastructure for all.

Formulation of the aim and article tasks. The aim of this research is to
determine the level of accessibility of the transport infrastructure in the city and
develop scientifically based recommendations for its improvement.

Main results of the study.

The city’s transport system pays great attention to improving the accessibility of
sidewalks, pedestrian crossings, and bicycle paths, which creates conditions for
convenient and safe movement of residents. However, despite the gradual
improvement of the situation, in some areas of the city the infrastructure for pedestrians
and cyclists needs to be improved. Problems faced by residents include insufficient
sidewalk width, poor coverage in some areas, and the lack of ramps and necessary
amenities for people with reduced mobility.

To assess the level of accessibility of transport infrastructure for low-mobility
population groups in the city of Rivne, a sociological survey was conducted [8]. The
goal of the survey was to find out how residents assess the accessibility of urban
transport and identify the main problems faced by low-mobility population groups.

The survey involved 800 Rivne residents and provided the representative data on
the attitude of different age groups to the level of development of the city’s transport
infrastructure. The collected data allowed analyzing the situation with transport
accessibility, as well as identifying the most urgent problems for low-mobility
population groups.

To ensure the representativeness of the sample, the age distribution of respondents

was observed, and the sample included five age groups. The largest share of
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respondents fell into the groups of people aged 18-29 and 30-49, who are
representatives of the working-age population and make up the biggest part of transport
users. Among all respondents, 60% indicated that they travel around the city every day,
and 30% several times a week. This indicates a significant share of the population that
actively uses the Rivne transport system. The distribution of respondents by education
level is as follows: higher education (college, institute, university): 60% of
respondents; secondary specialized education (technical school, vocational school,
college): 30%; secondary education (primary, incomplete secondary, or complete
secondary): 10%.

The mobility of residents and their modes of travel are determined by the
availability of transportation. Daily trips can be made by cars, bicycles, micromobility
devices, public transport, or on foot. The choice of a particular mode depends on the
availability of different transportation options and the personal preferences of each
individual. The most popular means of transportation are public transport (81% of
respondents); private cars (42.9%), less often — bicycles and walking. These data
indicate that public transport is the main means of transportation for the majority of
residents, which confirms the importance of ensuring its accessibility and comfort for
all categories of the population, including low-mobility groups. At the same time, a
certain proportion of people prefer private cars, which may indicate the need to develop
infrastructure for motorists and reduce the burden on public transport. Less interest in
cycling and walking may indicate the lack of proper conditions for these modes of
transport, which also requires attention to improve accessibility and convenience of
movement in the city.

However, as the research results show, not all city residents are satisfied with the
accessibility of transport services, in particular the elderly, parents with small children,
people with disabilities, etc. This indicates that ensuring barrier-free transport is a
critically important component of creating an inclusive urban environment that
guarantees equal access to transport for all social groups.

The obtained data emphasize the need to take into account the specific needs of

the mentioned groups when planning and developing the city’s transport infrastructure.
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Most respondents noted that they encountered accessibility limitations in
infrastructure, in particular the lack of ramps and high curbs. These physical barriers
make it difficult for people with disabilities, parents with strollers, and the elderly to
move around. According to the survey results, the respondents identified the most
vulnerable population groups that face the biggest difficulties when moving around the
city: people with disabilities — 100%; parents with strollers — 80%; and the elderly —
20%.

In Ukraine, the lack of ramps, high curbs and stairs are typical physical barriers
that limit the accessibility of public places and transport for people with reduced
mobility [9]. To improve the situation, it is necessary to implement inclusive solutions,
such as installing ramps, lowering curbs, and adapting public places to ensure equal
access for all citizens. For example, cities are actively lowering curbs and carrying out
large-scale reconstruction of infrastructure facilities taking into account the principles
of barrier-free access. Taking into account the needs of people with reduced mobility
when designing and reconstructing infrastructure is an important step towards creating
an accessible and inclusive environment for all city residents. The research results
indicate that there are significant challenges in the transport accessibility of the city of
Rivne, in particular for low-mobility groups. At the same time, residents express
specific suggestions for improving the situation, which can become the basis for
planning further changes.

One of the defining aspects of transport accessibility is the accessibility of
infrastructure. The availability of ramps, lifts, low-floor transport, and specially
equipped stops are basic elements that significantly facilitate movement. For example,
the convenience of entering transport and the ability to move freely between transport
nodes remain relevant issues for many cities. The main challenges for people with
limited mobility are inadequate sidewalks — 30%, unadapted buses/minibuses — 25%,
lack of ramps — 20%, lack of accessible parking — 20% [10]. To the question about the
compliance of transport infrastructure to the needs of low-mobility groups, the
following answers were given: “it meets fully” — 0%, “it meets partially” — 60%, “it

does not meet at all” — 40%.
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One of the approaches to assessing the level of barrier-free access is the integral
indicator method [11]. This method takes into account all factors that affect the level
of accessibility of transport infrastructure for low-mobility groups.

Based on the conducted research, we identified the basic components that directly
affect the level of barrier-free transport infrastructure in the city, namely:

- pedestrian infrastructure (P;). Based on the results of the survey on the
availability and condition of sidewalks, curbs, ramps, the absence of obstacles in the
way, and the quality of the sidewalk surface, we defined the level of accessibility for
pedestrians at 70%.

- bicycle infrastructure (P,). Based on the survey results, the accessibility of
transport infrastructure for cyclists is 50%.

- public transport infrastructure (Ps). Based on the survey results regarding the
accessibility of public transport, availability of low-floor buses and trolleybuses,
wheelchair spaces, ramps, and climate control, it makes 80%.

- information accessibility (Ps). Based on the survey results regarding the
availability of up-to-date information, accessibility of display (graphics, diagrams),
navigation, accessibility for people with disabilities, it makes 60%.

- accessibility of public transport stops (Ps). Based on the survey results, the stops
should be properly equipped with level sidewalks, ramps for people with disabilities,
sufficient lighting, and rain and sun canopies. Attention should also be paid to comfort
and safety at stops so that people feel protected. Currently, the residents rate the
accessibility of stops at 40%.

To assess the accessibility of the transport infrastructure of Rivne using the

integral accessibility index (Al) method, the following formula can be used:

n
n 5

Al = (D

Ww;- weighting factor for criterion i, which determines its importance (e.g., in
points or shares);
P; - accessibility assessment according to criterion I (percentage);

n- number of criteria.
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The resulting Al index is interpreted as the level of barrier-free transport

infrastructure: 0.9—1.0 - high level of barrier-free transport; 0.7-0.89 — sufficient level;
0.5-0.69 - average level; less than 0.5 — low level.

The integral accessibility index for the city of Rivne is 60%, which corresponds
to the average level of barrier-free transport infrastructure. This indicates that the city
has certain problems with the accessibility of transport and infrastructure for low-
mobility groups of the population, which needs to be improved. The main areas for
improvement are improving the physical accessibility of vehicles and developing
information and technological solutions to ensure equal access to transport for all
residents.

The level of transport accessibility is visually presented in Fig. 1.

:l¢ infrastructure

 Bedestrian {nfrastructure

Information acdgssibility

Sibility of stops

Fig. 1. Accessibility of transport infrastructure in the city of Rivne

This means that the level of the accessibility of the transport infrastructure in
Rivne can be assessed as average, with noticeable needs to improve the accessibility
of stops and bicycle infrastructure.

The results of calculating the integral index for the city of Rivne show that today
the level of accessibility of infrastructure for people with limited mobility is at an
average level (60%). The main problems are the insufficient accessibility of stops and
infrastructure for cyclists. Various development scenarios, in particular the
development of public transport infrastructure or pedestrian infrastructure, include an

increase in the level of barrier-free access, but to achieve a high level of accessibility,
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it 1s necessary to comprehensively improve all components of the transport system.
Therefore, an important aspect is the creation of a unified inclusive approach to the
development of urban infrastructure, which will ensure comfortable movement for all
categories of the population.

Conclusion. The survey results showed high mobility of the population in the city
of Rivne, as a significant part of the respondents use public transport regularly. 60% of
respondents noted that they travel daily, and another 30% travel several times a week.
This confirms the importance of accessible transport infrastructure for the majority of
the population. However, one of the key problems is the lack of accessibility of
transport for low-mobility groups. According to the survey, people with disabilities,
parents with strollers, and the elderly have difficulties in moving around. All
respondents noted problems for people with disabilities, 80% — for parents with
strollers, and 20% — for the elderly. This indicates the need to develop barrier-free
infrastructure, including ramps, convenient sidewalks, and accessible buses.

Public transport is the most popular means of transportation, with 81% of
respondents using it regularly. This highlights the importance of improving
infrastructure to ensure accessibility and ease of travel for all categories of the
population, in particular for groups with reduced mobility. The survey also identified
problems with insufficient sidewalk width, poor road surface, and lack of necessary
amenities. However, positive changes in infrastructure development were also noted,
which requires further efforts to ensure universal access to all public services.

We propose a number of recommendations to address these issues. First, it is
important to increase the number of low-floor buses and provide convenient stops for
people with disabilities. Installing special devices for boarding people with disabilities
will facilitate their movement. Expanding the network of barrier-free sidewalks and
pedestrian crossings is also a priority, as this will improve the accessibility of
pedestrian routes and will make them safer for all users.

It is also advisable to actively involve the public in the process of planning the
city’s infrastructure, as this will help identify new needs and adjust development

strategies. Investments in innovative technologies, such as autonomous vehicles and
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sensor networks, will also contribute to improving safety and comfort on the roads, as
well as to adapting the infrastructure to modern technologies.

Given the high level of the public transport use, it is also important to improve
public awareness of the importance of accessibility and educate people on how to make
travel easier for low-mobility groups. This will contribute to creating a more inclusive

and accessible environment for all city residents.
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Anomauin. Cmamms npucesaueHa KOMNIEeKCHOMY OOCHIONCEeHHIO pieHs Oe30ap epHocmi i
mpancnopmuoi  ingppacmpykmypu micma Piene, 3 ocobiusum axyenmom Ha 3abe3neyeHHs
docmynHocmi 01 MAIOMOOINbHUX 2PYN HACENeHHs, MAaKux 5K 00U 3 I[HEANIOHICMIO, JIimHI
2POMAOSIHU MA 0COOU 3 MUMUACOBUMU OOMeNCeHHAMU Pi3uunoi akmusHocmi. Y pobomi 30ilicHeno
0emanvHUull aHali3 OCHOBHUX (AKmopis, wo o0oMenHcyioms MoOiIbHICMb Yiei Kame2opii 2pomMadsiH,
30KpemMa HeoOCmamHsi  KiIbKiCMb  HU3bKONIOI0208UX — A8MoOYCi6,  GIOCYMHICMb  HANEHCHO
001aUWMOBAHUX 3YNUHOK 2POMAOCHKO20 MPAHCNOPMY, 4 MAKOM}C He3a008IIbHUL CIAH MPOmyapis i
niwoxXionux oopiscox. Texuiuni ma opeaHizayilini nepenoHu, sKi 3HUNCYIOMb PiBeHb 00CMYNHOCII,
VCKIAOHIOOMb NOBCAKOEHHEe Nepecy8anHs 0Cib 3 00MedCeHUMU MONACIUBOCMAMU, WO 6ede 00
SHAYHUX COYIANbHUX MA eKOHOMIYHUX NpoOieM, 0COOIUBO 6 KOHMEKCMi 3MIHU 0emMocpaghiuHol
cumyayii ma 3pocmaroyoi nompeou 6 po36umKy iHKIH03UBHO20 Cepedosund.

IIposedeno oyinky nomounozo cmauny 6e3bap’epnocmi mpancnopmuoi ingpacmpykmypu
micma Piene 3a pezynemamamu coyionociuno2o onumyseauHs. B pobomi szacmocosano memoo
IHMe2panbHo20 NOKA3HUKA 0e30ap’epuocmi, AKUL 8pAX0BYE KilbKA KIIOYOBUX Kpumepiig:
docmynHicmy iHpacmpykmypu O0Jis1 RIUOX00I8, 8el0CUNEOUCTIB8, 2POMAOCLKO20 MPAHCHOPNLY,
iHpopmayitiny docmynnicms ma 3ynuHku. Pezyibmamu nposedenoco 00CniodHceH s c8iouamn, o
piseHv be3bap ’eprocmi mpancnopmuoi ingpacmpykmypu 6 micmi Pisne cmanosums 60%, wo
gionosioac cepedOHbomy pieHio. OCHOBHUMU NPOOIEMHUMU ACNEKMAMU € HEOOCMAMHSL OOCMYNHICIb
3YRUHOK 2POMAOCLKO20 MPAHCHOPIY, MPOmMYyapie, a maKoic iHhpacmpyKkmypu 015 6e10CUNeOUcmis.
s noxkpawenus cumyayii HeoOXIOHO 30cepedumuch HA NiOBUWEHHI QI3UYHOI O00CMYNHOCMI
MPAHCNOPMHUX 340018, CMBOPEHHI De3nepeuKOOHUX 3YRUHOK | 600CKOHANEHHI IH(opMayitiHux ma
MEXHON02IUHUX pilleHb 0 3a0e3neyenHs piBH020 00CMYny 00 MpPaHCNopmy Os 6CIX Kameeopill
epomaoan. Kpim moeco, 6axciusum € 6npoaodCenHs CYYacHUX mexHono2iu ma iH@opmayiiHux
cucmem OISl NOKpAUjeHHs OOCMYNHOCMI MPAHCNOPMY, WO € BANCTUBUM KPOKOM HA ULIAXY 00
IHKTII03UBHO20 PO3BUMKY MICLKOI IH(hpacmpykmypu.

s 0ocsacnenns €8ponelicbKux cmanoapmie 00CmMynHoCcmi mpaHcnopmHoi ingppacmpykmypu
6 Ykpaini, HeoOXIOHO npucKopumu 8npo8a0NCeHHs IHKI3UBHO20 NIOX00Y V PO3GUMOK MICbKO20
MPAHCnopmy, 30Kpema ULIAXOM NOKpaweHHs hi3uunoi 0ocmynHocmi, 800CKOHANIEHHS 3YNUHOK 1
2POMAOCHLKO20 MPAHCNOPMY, A MAKONC AKMUBHO20 3ANVUEHHs 2pOMAoAH 00 002080peHHs Mmda
NJIAHY8AHHA 3MIH, WO CRPUAMUMYMb 3A0e3NeYeHHI0 PIBHUX MONCIUBOCIET O 8CIX 2PYN HACETIeHHS.

Kniouosi cnoea: 6e36ap ‘epricmv, mpancnopmua inppacmpykmypa, ManiomoOiibHi epynu,
docmynHicmo, IHKTIIO3UBHICMb, 2POMAOCbKULL mpancnopm, mpomyapu,
8eslocuneodHa iHhpacmpykmypa, coyianbHa PiGHiCMb, CMpame2idHull pO36UMOK.
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