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Abstract: The issue of transport exclusion is an important social problem. It is of major interest to both
central and local authorities. For the purposes of this study, a research questionnaire was conducted
on the issue of transport exclusion. The area of the research carried out was Biata County, composed
of seventeen communes and two cities. The data were collected based on an electronic questionnaire,
i.e., using the CAWI method (Computer Assisted Web Interview). In total, 473 inhabitants of the
studied area took part in the survey. Logistic regression, Spearman’s rank correlation method, and
Pearson’s chi-square test of independence were all used in the data analysis. The research shows
that local communities emphasise the problem of an insufficient number of connections or point out
the complete lack of connections with respect to particular localities. Transport exclusion affects,
in particular, people living in small towns, the elderly, the disadvantaged, and the disabled. The
lack of basic means of transport hinders access to the labour market, especially for people starting
their vocational careers, as well as for education, health care, and other spheres of human life.
The lack of collective transport forces the inhabitants to use their own cars. As a consequence, the
environment suffers from it (more and more exhaust fumes are getting into the air), road infrastructure
is excessively being used and the number of accidents is increasing. Additionally, there are traffic
jams at the entrances to cities (congestion). Limited access to public transport or its total absence
results in the depopulation of localities and halting the development of selected communes.

Keywords: public transport; transport exclusion; local development; Biata County

1. Introduction

The transport exclusion is the restriction of the accessibility of people to means of
transport. It is of an economic nature and is related to the inability to provide access to
administrative, commercial, educational, health, and labour related facilities. Transport
exclusion can be seen in two aspects, namely social and transport. The social aspect is
directly related to the exclusion of everyday life celebrations and problems in commuting to
work, school, cultural, and other service facilities [1]. The second aspect is purely a transport
aspect, which includes mobility and transport accessibility. Therefore, all the barriers to
the technical inaccessibility of a given form of transport hinder the proper functioning of
society in a given area [2]. The result of that is the emergence or reinforcement of other
dimensions of social exclusion related to the limitation of opportunities to receive education,
and health services as well as the possibility to change or acquire employment by people
who do not have access to the collective public transport. According to T. Komornicki,
transport exclusion may have a spatial or social aspect. The spatial aspect refers to an area
in which there is no access to collective public transport. The social aspect concerns groups

Sustainability 2022, 14, 5674. https:/ /doi.org/10.3390/su14095674

https:/ /www.mdpi.com/journal/sustainability


https://doi.org/10.3390/su14095674
https://doi.org/10.3390/su14095674
https://creativecommons.org/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.mdpi.com/journal/sustainability
https://www.mdpi.com
https://orcid.org/0000-0001-7686-1243
https://doi.org/10.3390/su14095674
https://www.mdpi.com/journal/sustainability
https://www.mdpi.com/article/10.3390/su14095674?type=check_update&version=1

Sustainability 2022, 14, 5674

2 0f23

of people who do not have access to such transport [3]. The research shows that insufficient
access to transport prevents society from meeting its social needs fully [1,4-6].

In recent years, Poland has experienced a growing problem related to transport ex-
clusion, which may affect millions of Poles. It is estimated that 13.8 million citizens live
in communes where no public transport is organised by the local authorities [7]; 20% of
Polish towns and villages are not connected to public transport services, and many others
do not have more than two buses a day [8]. If the residents do not have their own means of
transport, and there are no active bus stops or train stations around, then it is necessary
to use a family’s or neighbours” own means of transport. The collapse of many public
transport carriers, including Przedsiebiorstwo Komunikacji Samochodowej (commonly
abbreviated PKS), was one of the main reasons many regions in Poland became utterly cut
off from access to organised public transport. Dealing with the issue of transport exclusion
is a task that the government and local authorities face daily. The phenomenon of transport
exclusion is a problem for many local self-governments, which are accounted for by society
not only for investments in linear infrastructure but also for ensuring access to organised
public transport. This problem also applies to Biata County, where research was carried out
for the study. A vast database of research in transport exclusion has now demonstrated that
transport disadvantages can act to limit access to social and economic activities. It can both
lower the quality of life and exacerbate social exclusion [9-12]. The research on transport
exclusion has either focused on specific socially disadvantaged groups or geographical
locations facing disadvantages. However, the research conducted so far does not indicate
the importance of transport exclusion for local development. Local development is the
entirety of changes in the socio-economic perspective of a given territory. J. Parysek defines
local development as conducting activities to further a given territorial unit’s economic
and social development using its resources and taking into account the needs of residents
and their participation in the conducted activities. Local development is a social process
involving the activation of local communities, the externalisation of local pro-development
attitudes, and the inclusion of social institutions in this process [13]. Actions taken at the
local level should aim, inter alia, to support development initiatives to improve the quality
of life of local communities [14]. Such activities include the appropriate organization of
public transport that meets the local community’s needs.

2. Literature Review

Transport exclusion has been the subject of much research in various countries. Re-
search linking the issues of transport accessibility with the possibility of participation in
social activities as well as transport poverty and the risk of transport-related social exclu-
sion has been significantly developed in Great Britain. This is to some extent thanks to the
Labor government in 1997-2010, which established, inter alia, the Social Exclusion Unit
and Sustainable Development Commission. A certain summary of research work in this
area may be the report of the latter, entitled Fairness in a Car-dependent Society [15]. This
report assessed the impact of contemporary “focused on car” transport systems on groups,
particularly at risk of social exclusion.

In Australia, G. Currie et al. have identified that acute transport cases tend to be found
in suburban and regional areas, where distance is a significant barrier to economic and
social inclusion [11]. Although Australia has among states the highest car ownership in the
world, not everyone has a car or can drive. Young people [16] low-income households [17]
and aboriginal populations [18], in particular, are known to experience difficulties accessing
work, education, shops, and leisure and cultural activities.

In the Canadian context, A. Paez et al. have been recording similar trends from their
Toronto and Montreal Household Travel Surveys analysis. They found that lower-income
households, particularly elderly and disabled Canadians, travel considerably less and
over shorter distances and have less access to critical services than the average Canadian
population [19].
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E. Rose et al. analyzed the issue of social exclusion related to transport in New Zealand.
They indicated that New Zealand is the country with one of the highest shares of car owners
in the population in the world and the share of a car in the travel modal (80%). The authors
stated that the policy focused on individual car transport contributed to this state of affairs.
At the same time, they indicated that nearly 30% of New Zealanders did not have access to
a car, e.g., due to disability, age, or income. This created a risk of social exclusion [20].

D. Oviedo Hernandes and H. Titheridge used qualitative interviews with the residents
of informal peripheral communities on the outskirts of the Colombian capital city of
Bogota to consider the issue of TRSE (Transport-Related Social Exclusion) based on their
lived experiences. They identified how people could generate their coping strategies and
solutions to overcome the peripherality of their residential location to provide informal
paratransit and vehicle sharing options to access the city, thus avoiding social exclusion [21].

Yamamoto and Zhang examine mobility challenges facing elderly people in rural
Japan, where declining population numbers, a shortage of public transport services, and
reducing opportunities for being driven by elderly male family members or friends combine
to increase exclusion risks. The article illustrates how cultural attitudes and social norms
affect how older people manage their nobilities [22].

D. Cao et al. seek to identify areas of relative transport disadvantage within an
archipelagic region of the Philippines. The authors assess constraints that limit travel be-
tween cities and townships by undertaking a small travel behavior survey and developing
a trip generation/distribution model applied across four population centres to observe
how physical isolation from larger centers of social confluence can be reflected by lower
trip volumes and associated increases in risks of social exclusion. The article estimates
how faster inter-island travel times will impact inter-island travel opportunities for people
living in areas of relatively more excellent transport and social and economic disadvantage,
with the expectation of associated reduction of exclusion risks and improved economic
opportunities [23].

M. Kamruzzman and Hine have identified disadvantageous transport conditions over
time and space for rural areas in Northern Ireland [24]. N.R. Velaga, et al. undertook
the task of researching accessibility and connectivity in rural Scotland, noting significant
differences between urban and rural communities [25]. According to them, limitations in
infrastructure and transport services in rural areas are often exacerbated by limitations
in the development and resilience of technological infrastructure (including technologies
supporting rural passengers in using collective public transport and supporting the use
of flexible and demand-responsive transport services). L. Shergold and G. Parkhurst
presented an interesting study on the transport exclusion of older people in rural areas of
South West England and Wales [26]. They argued that living in the countryside and old age
increase the risk of social exclusion, with accessibility having an important facilitating role.
The topic of seniors’ mobility in peri-urban areas also appeared in a study by J. Ryan and A.
Wretstrand. These authors rightly point out that planners and policymakers face a major
challenge in improving the public transport system (and the entire transport system) so that
older people have alternative modal options and can continue to participate in society [27].

Lucas, Grosvenor, and Simpson examined the role and importance of transport in the
lives of economically and socially disadvantaged groups and communities. They noted
that transport often acts as an enabler of greater social inclusion and that increased mobility
can improve accessibility and social and economic commitment [28].

Part of the research concerned the issue of financial accessibility to public transport
from the perspective of the risk of transport exclusion of certain groups. C. Nuworsoo et al.
on the example of San Francisco (United States) [29] and B. Nahmias Biran et al. using the
example of Haifa (Israel) indicated that modifications to the price list of transport services
may significantly change the costs of transport of certain social groups, such as ethnic
minorities, people with low incomes, and students [30].

Polish scientific literature on the issue of transport exclusion is much poorer, although
mobility studies are carried out at the national [31-35], regional [36-38], or local [39—-41]
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levels. One of the first people to take up the topic of transport exclusion was P. Zmuda-
Trzebiatowski [42]. However, he focused more on so-called transport poverty. On the
other hand, J. Kaczorowski conducted a compelling discussion on the consequences of
transport exclusion [43]. On the other hand, A. Dubicki identified many factors that led to
the collapse of public transport in Poland and the resulting transport exclusion [44]. Few
studies concern the relationship between transport accessibility and transport poverty or
the social exclusion of M. Baran and D.]. Augustyn [45,46]. However, there is no research
on the impact of transport exclusion on local development in Poland. The research problem
undertaken by the authors is the filling of this research gap.

3. Public Transport
3.1. Changes in Public Transport in Poland

Changes in public transport are a very important factor in the economic develop-
ment of every country. It is closely correlated with other sectors of the national economy
and determines their development. The efficient operation of the economy without the
participation of transport is impossible, as it is an indispensable element of the supply,
production, and distribution processes [47]. The importance of transport as a factor de-
termining economic development as well as its impact on the standard of living of the
inhabitants increases with transport accessibility.

The implementation of transport, especially at the local level, is one of the most
important tasks of local government units. In the act of March 8th, 1990, on local self-
government it was stated that providing collective local transport is one of the tasks of local
authorities that govern selected communes [48].

Public transport is an alternative to individual transport, especially for people who do
not have their own means of transport or cannot use it. Well-developed public transport
allows you to reduce fuel consumption, exhaust emissions, noise, traffic jams, and damage
to roads. The ability to use well-developed public transport increases the quality of life. It
allows one to get to a place of work or study in a safe and timely manner as well as decides
about the choice of the place of education, the possibility of taking additional classes or
choosing one out of many different places to rest [49].

Road and rail transport play an important role in the regional transport market. The
former one is carried out by traditional carriers, i.e., PKS and private carriers. The second
is based on the services provided by Polskie Koleje Paristwowe S.A (PKP).

The history of changes in the regional bus transport market is associated with the
political changes that took place at the end of the 1980s. At that time, transport was
carried out mainly by one carrier-Panistwowa Komunikacja Samochodowa (PKS). The
transport services were supplemented by employee transport, which was carried out by
the employers themselves or with the use of outsourcing; with the use of public transport
companies. It is worth noting that employee transportation was often free of charge.

In Poland, after 1989, many particularly large enterprises were liquidated, to which
employees were transported using public or company transport. New enterprises emerged
in their place. These were mostly small companies that could not generate such a large
demand for transport [50].

In the following years, along with the liberation of the economy, competition began to
emerge in the market for transport services. There, newly established economic entities
aimed at taking over the most attractive (profitable) routes. Vehicles of private companies
appeared on routes crowded with passengers just before of planned passage of PKS buses
while offering transport for a lower price. The private carriers operated the most profitable
bus connections, while PKS buses were expected to fulfill their missions, which was to
follow routes that were not profitable, yet crucial for social reasons [46]. In the mid-1990s, it
was common to plan timetables of private carriers according to the principle “Five minutes
before the PKS” [51]. This usually resulted in the situation, where the second bus was empty
due to leaving too little time between departures. Such a state of affairs was favourable for
passengers, which was determined by the attractiveness of prices of private carriers [52].
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The 1990s were a difficult period in the functioning of the national railways, which
was also noticeable in terms of the PKP transport offer. A significant drop in the number
of passengers was observed, while the assets and transport potential of enterprises were
not used, and subsidies from the state budget were reduced. It determined the need to
implement radical measures related to the reduction of the operating costs of the PKP
company. Limitations in the service offer resulted in the liquidation of many passenger
lines [6]. In this way, the Polish railways experienced a crisis in the 1990s [53].

On 3 April 2000, then the Polish State Railways (Before the 2001 reform) suspended
trains on 1028 kilometres of the railway network. This event is now known as a “sharp
cut”. Then, on an unknown scale at that time, hundreds of thousands of town and country
inhabitants were cut off from rail transport [54].

In 2020, the railway transported 209.2 million passengers in Poland [55]. “Compared
to 2019, 127 million fewer people and 13 million tons goods less. Such significant drops,
especially in passenger transport, illustrate how many challenges railway transport had to
face during the time of the global crisis caused by the coronavirus pandemic [56].

3.2. The Issue of Transport Exclusion

The years of centrally controlled public transport often resulted in a mismatch between the
offer and customer expectations. Local governments had no influence on the transport services
PKP and PKS had to offer. As a result, some residents did not have access to public transport.

The issue of transport exclusion is noticeable, especially in areas with low population
density, where the demand for transport services is highly volatile. Communication
problems occur especially in rural areas, where 40% of Poles live [49].

The problem of public transport increased especially with the migration of inhabitants of
small towns to larger cities. Deteriorating financial results of carriers resulted in limitations of
the offer, e.g., suspension and liquidation of the evening, inter-peak, and non-peak courses.

The remaining offer was based on public funding for the carried out transport. The
network of connections present at that time was not adapted to the needs of the inhabitants
(e.g., one trip a day through the town with no possibility of returning or returning late).

Overgrown tracks, poles without tractions, damaged bus stops, or empty railway
stations are the landscape of many Polish villages and towns. They were all cut off from
communication links [57]. No transport connections or the wrong schedule is the main
reason why many people cannot start working. There is the inability to travel to the place
of employment, e.g., at 6.00 a.m., when only the first bus passes through a given town at
this time and only on working days. Determined people try to solve this problem on their
own and, therefore, they commute with the use of their own vehicle or look for people who
drive to the same time or workplace.

Nowadays, the issue of transport exclusion is being handled by a wide range of
associations, social activists, local authorities, politicians, as well as infrastructure managers.
The lack of transport connection reduces the quality of life for people who do not have
their own means of transport. Lack of communication also affects the tourism of a given
region. Tourists travelling by bus or train rarely reach unconnected towns, which hinders
the development of local tourism. Despite the actions to fix the issues and priorities of the
state policy, still, over 60% of minor communes in the country do not deal with the subject
of public transport at all, and 50% of the self-governments inspected by the Supreme Audit
Office did not examine or analyse the transport needs in their self-governments [57].

The Bus Transport Development Fund (known as FRPA) was established by the Act
of 16 May 2019 on the Public Transport Development Fund [58]. Its task is to finance
a single bus transport line in public utility bus transport. The subsidy from the Fund’s
resources applies to the transport lines that are not operational at least 3 months before
the effective date of the Act and lines for which the contract for the provision of collective
public transport services will be concluded after the effective date of the Act [59].
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3.3. Characteristics of the Region Covered by the Research

Biata County is situated in the eastern part of Poland, in the north-eastern part of the
Lublin Voivodeship. The eastern border of this county is the border between Poland and
the European Union with Belarus. From the north, Biata County borders the County of
Siematycze, and from the west with the following counties: Losicki, Siedlce, and Lukow.
From the south, Biata County is adjacent to the following counties of the Lublin Voivodeship:
Wiodawski, Parczewski and Radzynski. Biata County also borders with Biata Podlaska-a
city with county rights.

The area of the Biata County is approximately 2755 kilometres square. In terms of area,
it is the largest county in the Lublin Voivodeship and the third largest county in Poland.
The Biata County consists of two cities: Miedzyrzec Podlaski and Terespol as well as
17 rural communes: Biata Podlaska, Drel6w, Janow Podlaski, Koden, Konstantynow, Lesna
Podlaska, Lomazy, Miedzyrzec Podlaski, Piszczac, Rokitno,Rossosz, Stawatycze, Sosnéwka,
Terespol, Tuczna, Wisznice, Zalesie [60]. As of 30 June 2020, the population of Biata County
was 109,958 inhabitants. In 2020, 110,124 motor vehicles and tractors were registered
in the studied area, including 77,796 passenger cars, i.e., 702.3 per 1000 inhabitants and
6923 motorcycles. When compared to the Lublin Voivodeship and the entire country, the
indicators were much higher [61].

3.4. Public Transport in Biata County

A significant date in the operation of public transport in Biata County was the liqui-
dation of PKS in Biata Podlaska that occurred in 2011. Then, the connections were taken
over by the local and neighbouring transport companies. Private micro-businesses were
also of great importance, providing connections with Warsaw, Lublin, Terespol, Parczew,
Biatystok, Konstantynéw, and Jandéw Podlaski [62].

The Bus Transport Development Fund was also a great chance for many inhabitants of
Biata County. In the second half of 2019, the local government of the studied region carried
out public utility bus transport on the following routes: I. Drelow-Miedzyrzec Podlaski
via: Aleksandréwka-Bereza II. Miedzyrzec Podlaski-Strzakly III. Janéw Podlaski-Terespol-
Koden [63].

Since 1 January 2020 other routes have been launched:

I.  Miedzyrzec Podlaski-Wolka Krzymowska-Ttuscie¢-Miedzyrzec Podlaski

II.  Miedzyrzec Podlaski-Strzakly

II.  Terespol-Janéw Podlaski

IV.  Pratulin—-Btonie—Ciele$nica—Rokitno-Michatki

V.  Sosnéwka-Wisznice-Rozwadéwke-Debéw-Romanéw-Lipinki-Przychéd-Zeszczynke—
from 1 November to 31 December 2020 (due to additional recruitment announced by the
Lublin Voivodeship) [64].

VI. Koden-Terespol

VII. Miedzyrzec Podlaski-Dreléw—Zerocin-Biata Podlaska [65].

During 2020, the bus transport lines in use were monitored in terms of the number of
passengers and transport needs reported by residents. As a result of the small number of
passengers, there were a correction of the amount and the course of bus transport lines in
2021. In that period, there were four bus transport lines planned to be open in Biala County:
Bus line No. 1: Miedzyrzec Podlaski-Wélka Krzymowska-Ttu$ciec-Miedzyrzec Podlaski,
Bus line No. 2: Miedzyrzec Podlaski-Strzakty, Bus line No. 3: Terespol-Janoéw Podlaski,
Bus line No. 4: Koden—Terespol [59].

In 2021, as a part of the indicated Fund, 8 lines operating in the communes of Biala
County and Lublin Voivodeship were co-financed. The following transport lines were
covered by the subsidy from the Fund’s resources:

1. Commune of Konstantynow

Bus line No. 1 on route: Konstantynéw-Antolin—-Konstantynow
Bus line No. 2 on route: Konstantynéw-Zakalinki-Konstantynéw
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2. Commune of Tuczna

Tuczna—Choroszczynka-Tuczna
Tuczna—Zuki-Tuczna
Leniuszki-Miedzyles-Tuczna

3. Lubelskie voivodeship

Bus line No. 3 on route: Miedzyrzec Podlaski-Ostréw Lubelski

Bus line No. 4 on route: Miedzyrzec Podlaski-Siemient

Bus line No. 5 on route: Trzebieszéw—-Biata Podlaska [65].

The bus lines created as a result of the actions of communes, counties, and the voivode-
ship partially filled the transport gap in Biala County. The appropriate course of routes
enabled free access of the county’s inhabitants to workplaces, schools, offices, or other
institutions.

4. Materials and Methods

The subject of the research was transport exclusion and its impact on the functioning
of the inhabitants and the development of Biata County. The main aim of the research is to
assess the impact of transport exclusion on the professional and private life of the county.
For the purposes of achieving the main goal, several specific targets were formulated:

—  recognising the frequency and purpose of using public transport

—  determining the reasons for not using public transport

- assessment of the quality and frequency of public transport services

— diagnosing the relationship between the age of users and the assessment of collec-
tive transport

—  determining the relationship between car ownership and the evaluation of collec-
tive transport

—  identifying ways to eliminate transport exclusion.

Three research hypotheses were formulated in the research.
H1. Transport exclusion determines the professional and social development of the inhabitants.
H2. Transport exclusion affects the net migration of the society.
H3. Transport exclusion has a negative impact on the development of the region.

In order to achieve the goals adopted in the research and to verify the research hy-
potheses, the authorship questionnaire was used. It was prepared in the electronic version
and made available to the inhabitants of Biata County. The research was carried out using
the CAWI method (Computer Assisted Web Interview) The CAWI method involves the
creation of a research questionnaire, which is shown on the website in such a way as to
be available online for respondents to fill out [66]. Questions and answers in the ques-
tionnaire are standardized and previously predefined [67]. The online questionnaire was
made available on social networks and on offices” websites (File S1). This research method
resulted from the development of the COVID-19 pandemic and the necessity to limit direct
interpersonal contacts. However, the research took into account that 90.4% of households
have access to the Internet in Poland, and 88.9% in the studied powiat. Such broad access
to the Internet made it possible to cover a large group of residents with the research. To
maintain the sample’s representativeness, its minimum size was calculated based on the
formula [68].

Np(o? * f(1 —f)

Nimin =
T Np s e? + o2 x f(1—f)

where:
Nmin—the minimum sample size
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Np—the population size

a—the confidence level

f—the fraction size

e—the assumed estimation error

The following parameters were considered in the calculations: confidence level—95%,
fraction size—0.5, and maximum error—5%. Moreover, in 2021, 110,454 people lived in the
analyzed powiat.

To determine the appropriate size of the research sample, statistical requirements were
taken into account, and the following parameters were taken into account: confidence
level—95%, fraction size—0.5, and maximum error—5%. Based on the adopted assump-
tions, the research sample’s minimum (required) size was calculated at 383 people. The
research carried out in November 2021 involved N = 473 participants from 19 communes
of the white powiat. Such a number of respondents allowed for appropriate inference.
The descriptive method was used in the data analysis. Pearson’s chi-square test of inde-
pendence was used in order to determine the relationship between the commune and the
evaluation of the public transport offer, as well as the relationship between car ownership
and the frequency of using public transport. For the recognition of the relationship between
age and grade significance of public transport, Spearman’s rank correlation analysis was
used. For the purpose of determining the determinants of the negative impact of the lack
of public transport on the quality of life, logistic regression was used.

Before applying these methods, it was checked whether the adopted size of the
research sample would be appropriate. According to M.A. Bujang et al., for observational
studies that incorporate logistic regression in the analysis, a minimum sample size of 500 is
recommended to obtain statistics that can represent parameters in the target population.
The other recommended rules of thumb are an EPV of 50 and formula; n = 100 + 50i, where
i refers to a number of independent variables in the final model. However, a sample size of
less than 500 may be sufficient for associations that yield medium to large effect sizes [69].

A procedure based on the results of Bonett and Wright was used to calculate the
sample size needed to obtain a specific width of Spearman’s rank correlation [70]. This
procedure requires a planning estimate of the sample Spearman’s correlation. The accuracy
of the sample size depends on the accuracy of this planning estimate. Assuming a bivariate
normal population with population rank correlation, the transformation of the sample
Spearman’s rank correlation from r to zr is approximately normally distributed with
variance 1/(n — 3) [71].

1 1 (1 + r)
S

The lower and upper confidence limits are obtained from the formula:

1+5
n—3

Zr £ Zerit

where z.it = NORM.S.INV(1 — «/2).

After transforming this formula and making several assumptions (the z;; is 1,959,964,
the width of the interval is no wider than 0.1, and the estimate of the sample Spearman’s
correlation is 0.16), the study sample size was calculated at 392. The obtained sample size
allows the results” generalisation. Based on the calculations presented in the study, it seems
that the obtained results can be generalised in the area of the surveyed powiat.

5. Results

The majority of the study group were women (72.7%), and in terms of dwellings,
people living in the commune of Biata Podlaska dominated (36.4%), followed by the
commune of Lomazy (6.1%), commune of Wisznice (6.1%), commune of Podlaski (5.7%),
commune of Kodeni (5.3%), and the town of Miedzyrzec Podlaski (4.7%). The subjects
were between 14 and 77 years old, and the mean age was 30.34 years. The largest group
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consisted of people aged 18-25 (41.6%) and those aged 26—40 (35.5%). In terms of education,
the studied group was dominated by people with secondary education (42.9%), followed
by higher education (39.3%). The research was dominated by working people (53.1%)
and students (30.9%), and a relatively low share of retired people (1.7%) and disability
pensioners (1.2%). The presented data indicate that mainly young and middle-aged people,
studying or professionally active, participated in the survey. In terms of the distance of
the place of residence to the nearest bus stop or railway station, the highest percentage of
the surveyed people indicated 0.5 km (38.5%) or up to 1 km (23%). People with more than
2 km to a stop or a station accounted for 18.8% of the study group. Restrictions on access to
public transport after the introduction of the epidemic state in Poland prominently affected
36.4% of people and slightly affected 21.4% of respondents.

For the purpose of realization of the main goal, the first thing to assess was the
frequency of using public transport by the inhabitants of the county. The data show that
public transport was very often used by 29.6% of the inhabitants of Biata County, and often
used by 7.6% of the respondents (Figure 1). Public Transport was rarely used by 9.9% of
the respondents and very rarely used by 21.6% of them. At the same time, 31.3% of the
respondents did not use public transport.
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25% 21.6%
20%
15% 9.9%
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How often do use use public means of transport?

Figure 1. Frequency of using public transport. Source: own study.

The needs of respondents in the use of public transport were diverse (Figure 2). Most
of the surveyed people used bus transport or train to travel to school or university (48%).
A large percentage of people also indicated commuting to stores (42.2%). Over 31% of
the respondents said they were using public transport to commute to work. A similar
percentage of people (31.7%) indicated this means of transport as a source of commuting to
places of recreation and entertainment. In order to travel to offices, banks, or post offices,
public transport was used by 23.4% of respondents. Only 14.5% of respondents stated that
they travelled by bus or train to a clinic or pharmacy.
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Other :I 4.6%

Figure 2. Goals of using public transport. Source: own study.

Respondents” opinions on the quality of collective transport services were diverse
(Figure 3). This could be due to the differences in transport accessibility in individual
communes as well as passenger requirements in terms of the expected standard of services.
Only 0.9% of the respondents were prominently satisfied with the services of collective
transport in Biala County. The share of satisfied people was 9.2%, and slightly satisfied
ones were 27.4%. On the other hand, 12% of the surveyed people were dissatisfied and
9.5% of respondents were prominently dissatisfied. More than 1/5 of the surveyed people
were slightly dissatisfied.

30% 27.4%

25%
209%  20.0%

20%

15% 12.0%
0% 9.5% 9.2%

0,
5% 0.9%

0%

Definitely No Ratherno Hard to Ratheryes  Yes Definitely
no say yes

Are you satisfied with the quality of services offered by collective transport in
Biata County?

Figure 3. The assessment of the quality of collective transport services. Source: own study.
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Among the most important determinants of public transport quality, the respondents
included the lack of options to travel to the destination point (41.9%), mismatched hours of
departures and arrivals of buses (39.9%), and low frequency of shuttling (36.5%) (Figure 4).
About 18.2% of the respondents indicated low travel comfort, and 9.5% stated that ticket
prices in public transport were too high. For 4.7% of respondents, the quality of public
transport services is negatively affected by the possibility of contracting the COVID-19
coronavirus and other viruses; 29.7% of respondents indicated other quality factors without
specifying them.

0% 5% 10% 15% 20% 25% 30% 35% 40% 45%

Too high ticket prices 10.5%

Low frequency of shuttling 36.5%

The lack of options to travel to the
destination point (work, 41.9%
School, etc.)

Mismatched hours of departures and

0,
arrivals of buses 39.9%

Low travel comfort 18.2%

The fear of Covid-19 or other viruses 4.7%

What factors determine the quality of public transport?

Other 28.7%

Figure 4. Public transport quality determinants. Source: own study.

The answers of the respondents constitute an important indication of the scope of
improving the functioning of collective transport for the authorities of Biata County and its
communes. Local self-government should pay special attention to the functioning of the
network of connections and analyse the transport needs of the local population in order
to identify places where there is a demand for travel by public transport. The hours of
departures and arrivals are also important so that they are convenient for people travelling
to these regions and they correlate with the operating hours of local offices, workplaces,
schools, or places that provide cultural and entertainment services.

As a part of the research, an attempt was also made to identify the assessment of
collective transport in individual communes. For this purpose, Pearson’s chi-squared
independence test was used to analyse the relationship between the commune and the
assessment of the collective transport offer. The result of this test turned out to be statis-
tically significant (x2(108) = 133.26; p < 0.05; V = 0.26). The data show the inhabitants of
the communes of Wisznice, Drelow, Biata Podlaska, and Terespol assessed the quality of
collective transport as the best (Table 1). The inhabitants of Rossosz, Stawatycze, Janow
Podlaski and Piszczac assessed the quality of the collective transport services as the lowest.
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Table 1. The results of x2 Pearson’s correlation analyses for the relationship of a commune with the
evaluation of the collective transport offer.

Are You Satisfied with the

O%ft:li(;yb(})fftthhee CS:lrl:; icct:‘s/e Def;r;istely Yes Rather Yes Hard to Say Rather No No Defli\rll(i)tely
Transport in Biata County?
Xx2(108) = 133.26; p < 0.05; V = 0.26
Biata County 0.8% 16.3% 31.8% 16.3% 23.3% 4.7% 7.0%
Commune of Drelow 16.7% 16.7% 16.7% 33.3% 16.7% 0.0% 0.0%
];ernvr;‘;gfa‘il 0.0% 0.0% 20.0% 10.0% 20.0% 30.0% 20.0%
Commune of Kodeni 4.8% 0.0% 23.8% 14.3% 19.0% 23.8% 14.3%
Commune of Konstantynéw 0.0% 0.0% 28.6% 14.3% 28.6% 14.3% 14.3%
Comr;;‘g; ;)lfaLeéna 0.0% 0.0% 20.0% 20.0% 30.0% 10.0% 20.0%
Commune of Lomazy 0.0% 4.5% 27.3% 27.3% 4.5% 13.6% 22.7%
Commurllzgfal\s/gfdzyrzec 0.0% 0.0% 33.3% 26.7% 13.3% 26.7% 0.0%
Commune of Piszczac 0.0% 0.0% 9.1% 27.3% 18.2% 36.4% 9.1%
Commune of Rokitno 0.0% 0.0% 33.3% 50.0% 0.0% 0.0% 16.7%
Commune of Rossosz 0.0% 0.0% 28.6% 0.0% 57.1% 14.3% 0.0%
Commune of Stawatycze 0.0% 0.0% 0.0% 25.0% 50.0% 25.0% 0.0%
Commune of Sosnéwka 0.0% 0.0% 0.0% 66.7% 33.3% 0.0% 0.0%
Commune of Terespol 0.0% 0.0% 40.0% 0.0% 20.0% 20.0% 20.0%
Commune of Tuczna 0.0% 0.0% 20.0% 40.0% 10.0% 30.0% 0.0%
Commune of Wisznice 0.0% 14.3% 42.9% 28.6% 9.5% 0.0% 4.8%
Commune of Zalesie 0.0% 10.0% 20.0% 20.0% 30.0% 0.0% 20.0%
The city of Miedzyrzec 0.0% 23.1% 15.4% 7.7% 23.1% 23.1% 7.7%
Podlaski

The city of Terespol 0.0% 0.0% 16.7% 33.3% 16.7% 16.7% 16.7%

Explanations: x2—Chi-square statistics, p—level of statistical significance, V—the strength of Cramer’s V associa-
tion. Source: own study.

Due to the large percentage of assessments indicating transport exclusion in many
communes, respondents were asked to rate the risks of low access to collective transport.
A majority of people believed that one of the threats includes migration of young people
to localities that are more accessible (68.5%), limited access of residents to many public,
cultural, or entertainment services (61.1%), and increased congestion associated with a
greater number of passenger cars on the road (61.1%) (Figure 5). A large proportion of
people also mentioned difficulties in the mobility of people with impaired movement and
people with disabilities (55.8%), increased unemployment due to the lack of options to
commute to work as well as hindering the development of the region (50.5%).
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Figure 5. Assessment of threats resulting from low accessibility to collective transport. Source: own study.

The respondents often believed that highly developed public transport favours the
development of the local region (Table 2). Moreover, they indicated that the low availability
of public transport makes it difficult for them to use municipal services. They also agreed
that access to public transport affects their quality of life.

Table 2. Conformity with statements regarding public transport in Biata County.

I Definitely Hard to I Don't I Definitely

Description Agree I Agree Say Agree Don’t Agree

Poor access to public
transport makes it
difficult to find

an employment

30.7% 18.6% 23.3% 15.3% 12.1%

Poor access to public
transport makes it
difficult to use
municipal services

39.1% 29.6% 16.3% 9.7% 5.3%

Access to public
transport affects the 37.6% 28.6% 16.9% 6.1% 10.8%
quality of my life

Highly developed
public transport favours
the development of the
local region

49.9% 30.4% 12.9% 3.8% 3.0%

I am considering change
of residence due to
limited access to

public transport

17.5% 15.2% 15.1% 22.4% 29.8%

Source: own study.
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Because of insufficient public transport services, they have a problem with accessing
the capital of the county/voivodeship. The obtained results enabled positive verification
of the first hypothesis (H1), which indicated that transport exclusion determined the
professional and social development of the inhabitants of Biata County. High accessibility
to collective transport favours the development of regions and facilitates the access of
residents to public services. Access to collective transport also favours the development of
the private and vocational lives of the inhabitants of Biata County.

The next step of the study was to examine which factors were related to the assessment
of the negative impact of the number of transport lines on the quality of life. To examine
this relation the Wald logistic regression analysis was used. The results of the analysis
with the use of the x2 system in the regression analysis proved to be of utmost importance
from the statistical point of view x2(5) = 132.27; p < 0.001; R? = 0.33 which means that
the model was very well fitted for the data, and the variability in the assessment of the
negative impact of the number of transport lines on the quality of life was explained in 33%
by the variability of the model’s variables (Table 3). The Hosmer-Lemeshow test gave a
statistically insignificant result of x2(8) = 7.70; p = 0.456, which confirms the good fit of the
model to the data.

Table 3. The results of the logistic regression analyses for determinants of the negative impact of the
lack of public transport connection on the quality of life.

The Negative Impact of the

Number of Transport Lines on the B SE w df p OR
Quality of Life

No car 8.06 2.0 0.018

Car in a household 0.93 0.36 6.70 1 0.010 2.54
Owning a car 0.02 0.29 0.01 1 0.932  1.02
Using the means of public transport 0.27 0.08 10.64 1 0.001 131
The assessment of collective

transport offers in Saturdays, 0.58 0.11 26.46 1 0.000 0.56
Sundays, and holidays

Constant —1.01 0.36 7.98 1 0.005 0.36

Explanations: B—non-standardized coefficient, SE—standard error, W—Wald'’s statistics, df—df-number of
degrees of freedom, p—level of statistical significance, OR—odds ratio. Source: own study.

Statistically significant predictors on the assessment of the negative impact of the
number of transport lines on the quality of life turned to be possession of a car in the
household W(1) = 6.70; p < 0.05; OR = 2.54, frequency of using public transport W(1) = 10.64;
p <0.01; OR = 1.32 as well as the assessment of the collective transport offers in Saturdays,
Sundays, and holidays W(1) = 26.46; p < 0.001; OR = 0.56.

The negative impact of the number of transport connections on the quality of life
was related to the possession of a car on the farm. Probably, the limited number of public
transport connections was one of the reasons for the possession of cars on the farms. Thanks
to them, the respondents could commute to the required places without adapting their
needs to bus timetables. Moreover, traveling by car is much more convenient than using
public transport.

The assessment of the negative impact of the number of transport connections on
the quality of life also resulted from the frequency of using public transport. The limited
number of public transport courses makes it difficult to travel to workplaces, schools,
government and local government offices, health care facilities, and cultural institutions
for a specific hour. It wastes time, as a large part of it is spent waiting for the means of
transport. With the greater frequency of public transport, the time of users can be used
more efficiently.

The offer of public transport on Saturdays, Sundays, and holidays are also important
in assessing the negative impact of the number of transport connections on the quality
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of life. These are usually days of social meetings, cultural events, and stays in places of
religious worship. The lack of convenient connections in public transport limits social
contacts and makes it challenging to participate in religious events and meetings. It has
a negative impact on the social satisfaction of inhabitants of towns and villages excluded
from transport.

Using the obtained data, it was also examined whether the age of the inhabitants of
Biata County was associated with the assessment of public transport and the importance of
communication. For this purpose, Spearman’s rho analysis was carried out and the results
are presented in Table 4.

Table 4. The results of Spearman’s rho correlation analyses for the relationship between the age and
the assessment of the importance of public transport.

Assessment of the Importance of Public Transport Age
Frequency of using public 030 w4
transport '

The assessment of the negative impact of the number of transport lines on quality 0.00
of life .
Assessment of the collective transport offers on Saturdays, Sundays, and _012*
holidays '
Considering a change of residence due to limited _010*
access to public transport ’
Poor access to public transport makes it difficult to find a job 0.06
Highly developed public transport favours the development of the region 0.16 **
The low availability of public transport makes it difficult to use the 003
municipal services )

I am considering changing my place of residence due to the limited 0.03
access to public transport )
I'have problems with getting to the capital of the county/voivodeship due to the 010 *
insufficient amount of public transport offers '
While choosing a place of residence, I take into account the accessibility _010*
to collective transport '
Access to public transport affects my quality of life —0.05
The importance of public transport 0.01

Explanations: * p < 0.05; ** p < 0.01; *** p < 0.001. Source: own study.

Based on the results of the analyses, it can be concluded that the age of the respondents
was related to the frequency of using public transport (p = —0.32; p < 0.001), difficulties
in accessing urban centres of the capital of the county/voivodeship (p = 0.10; p < 0.05),
the assessment of the collective transport offers on Saturdays, Sundays, and holidays
(p = —0.12; p < 0.05) as well as the consideration of changes to the place of residence due
to limited access to public transport. Older people used public transport less frequently
(p = 0.10; p < 0.05). They used public transport less often and more often had problems
with getting to the capital of the county/voivodeship due to the insufficient number of
offers of public transport. They assessed the offer of collective transport services was worse
when it comes to Saturdays, Sundays, and holidays. They were less frequently considering
changing their place of residence due to limited access to public transport. This allowed for
the positive verification of the second hypothesis (H2), according to which the transport
exclusion affects the net migration of the society in Biata County. The vast majority of
respondents indicated that the low accessibility to public transport poses a threat related
to the migration of young people to places with greater access to collective transport. It
is of particular interest to young people who are characterised by greater mobility and
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willingness to travel. Investments in collective transport may affect the balance of migration
in Biala County as well as prevent young people from emigrating to other locations.

It was also shown that the elderly more often believed that highly developed public
transport favours the development of the local region (p = 0.16; p < 0.01). Moreover, they
took the accessibility to public transport into account less often when choosing the place of
residence (p = —0.10; p < 0.05). This enabled positive verification of the third hypothesis
(H3), according to which transport exclusion negatively affects the development of the
region. Access to high quality collective transport may have a positive impact on the region,
generate workplaces, and increase its attractiveness. On the other hand, transport exclusion
and the lack of public transport connections lead to a decrease in the attractiveness of a
selected region, making it difficult to attract new investments and create new workplaces. In
this case, collective transport can be considered as a factor contributing to the development
of a given area.

The subject of the analyses was also the relation between the ownership of a car and the
distance from the stop as well as the frequency of using public transport. For this purpose,
analyses were carried out with x2 Pearson’s independence tests and they are presented
in Table 5. The results of the analyses showed that car ownership was not related to the
distance from the stop x2(8) = 6.73; p = 0.566; V = 0.08, but was related to the frequency
of using public transport x2(8) = 186.44; p < 0.001; V = 0.44. People with a car used public
transport less frequently.

Table 5. The results of Person’s x2 correlation analyses for the relation between car ownership and
the frequency of using public transport.

How Often Do Use Public Means

of Transport? No Car Car in a Household Owning a Car
Never 5.1% 8.8% 49.3%
Very rarely (less than once a month) 9.0% 16.8% 27.4%
Rarely (1-2 times a month) 5.1% 11.2% 10.7%
Often (once a week) 15.4% 11.2% 3.7%
Very often 65.4% 52.0% 8.9%

(Everyday/several times a week)

X2(8) = 186.44; p < 0.001; V = 0.4

Explanations: x2—Chi-square statistics, p—level of statistical significance, V—the strength of Cramer’s V associa-
tion. Source: own study.

Another series of analyses with x2 Pearson’s tests concerned the relation between
owning a car and assessment of public transport (Table 6). The results of the analyses
showed that owning a car was significantly associated with the assessment of the impact
of the number of connections on the quality of life x2(4) = 54.98; p < 0.001; V = 0.24 and
considering the change of place of residence due to limited accessibility to public transport
Xx2(8) = 52.72; p < 0.001; V = 0.24. People who owned a car were less likely to think that
a small number of communication connections had a negative impact on their quality of
life. Additionally, they less often considered changing the place of residence due to limited
access to public transport. On the other hand, no relation between owning a car and the
assessment of the transport offers on Saturdays, Sundays, and holidays were demonstrated
x2(8) =9.89; p =0.273; V = 0.10.
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Table 6. The results of analyses with Pearson’s X2 tests concerned the relation between owning a car
and the assessment of public transport.

Questions and Answers NoCar A CarinaHousehold Owninga Car

Does the number of transport
connections from your town have a

negative effect on the quality of X2(4) = 54.98;p < 0.001; V = 0.24

your life?

No 6.4% 20.0% 34.8%
Hard to say 19.2% 36.0% 34.8%
Yes 74.4% 44.0% 30.4%
How do you assess the offer of collective

transport services on Saturdays, X2(8) =9.89; p=0.273; V = 0.10
Sundays, and holidays?

It is definitely insufficient 43.6% 29.6% 33.3%
It is insufficient 30.8% 28.8% 25.6%
It is average 20.5% 33.6% 29.3%
It is sufficient 3.8% 6.4% 8.9%
It is definitely sufficient 1.3% 1.6% 3.0%

Considering the change of residence due

to limited access to public transport X2(8) =52.72;p < 0.001; V = 0.24

Definitely no 7.7% 16.0% 22.6%
No 24.4% 39.2% 49.6%
Hard to say 15.4% 19.2% 10.7%
Yes 30.8% 16.0% 10.7%
Definitely yes 21.8% 9.6% 6.3%

Explanations: x2—Chi-square statistics, p—level of statistical significance, V—the strength of Cramer’s V associa-
tion. Source: own study.

The purpose of the research was also to identify the ways of eliminating threats to
the quality of life for inhabitants of Biata County resulting from transport exclusion. The
respondents were asked to evaluate the methods of counteracting the phenomenon of
communication exclusion in Biata County. The respondents most often mentioned the
adaptation of the transport offer to the needs and expectations of local residents (74.8%), as
well as modifications of bus routes in accordance with suggestions of passengers (62.4%)
and allocating funds for the development of collective transport (55.4%) (Figure 6). A
large proportion of respondents also believed that in order to counteract the phenomenon
of transport exclusion in Biala County, new bus lines nearby newly-built housing es-
tates (42.5%) and more bus stops in places where residents report the need for it (41.2%)
should be created. In particular, the respondents pointed out the need to increase the
frequency of buses on lines Biata Podlaska-Miedzyrzec Podlaski, Biata Podlaska-L.omazy,
Biala Podlaska-Terespol as well as introducing better communication of the surrounding
villages (Rakowiska, Stary Stawacinek, Grabanéw) with Biata Podlaska. The respondents
also emphasized the need to expand the network of connections from places, such as
Les$na Podlaska, Wélka Plebariska, Koden, Cielesnica, Dobrynka, Stawatycze, Franopol,
Kozty, Bohukaty, Drelow, Kozuszki, Rzeczyca, Rokitno, Piszczac, Lachéwka Mata, while
emphasizing the fact that many small towns in the county are lacking any public trans-
port connections, and that the insufficient level of these connections is implemented to
some other locations. These demands should be reflected in the development strategy of
individual communes as well as the whole Biata County.
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Figure 6. Assessment of methods of counteracting the phenomenon of transport exclusion in Biala
County. Source: own study.

6. Discussion

Transport exclusion has many negative consequences for residents of territories af-
fected by this phenomenon, as well as visiting people and organisations operating in areas
where there is social exclusion related to transport. It is a very burdensome phenomenon for
a wide range of potential employees or consumers who want to travel to workplaces and
establishments to trade and use services [72]. People who do not have access to transport
have limited access to employment, education, health services, social networks, and other
opportunities [73]. Moreover, a high level of accessibility to public transport influences a
high level of access of commuters to other services [74]. Therefore, ensuring a high level of
accessibility is a prerequisite for creating a user-friendly public transport service system [75].
The phenomenon of transport exclusion has a particularly negative impact on people with
disabilities, the elderly, and young people (students), but also on everyone who wants
to benefit from public transport. Transport exclusion is also a serious problem from the
point of view of local authorities who are responsible for providing residents with access to
public services and an adequate quality of life for local communities because in this case
economic factors heavily hinder the process of meeting the needs and social expectations of
residents of areas with limited public transport [76]. Therefore, local governments face the
challenge of developing and implementing organisational solutions to minimise the costs
of the public transport system while ensuring the expected level of quality of transport
services [77].

Transport exclusion also has various negative consequences for a wide range of
local companies and institutions. Problems with commuting may result in the inability
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to begin or continue employment at certain day hours due to a shortage of convenient
transport connections. Moreover, in the conditions of transport exclusion, employment
costs are rise since potential employees have to commute to work in private vehicles.
The consumption of products and services offered outside the place of residence is also
declining due to difficult access and reduced consumer’s purchasing power by the cost
of commuting by private cars. Public transport can be seen as a factor that stimulates
economical effectiveness by providing people with access to employment outside the
place of residence [78,79]. Moreover, the research on access to employment shows that
access to public transport positively impacts the salaries of people commuting to work [80].
Transport exclusion and the resulting increase in the share of private transport in general
transport increase environmental costs due to the emission of exhaust fumes from private
means of transport used by residents of remote areas, which also requires appropriate
actions by local authorities [78,81,82]. In such a situation, transport exclusion becomes a
serious obstacle in the implementation of the concept of sustainable development-both
from the perspective of the entire local economic system and individual entities [83]. To
sum up, the transport exclusion can have the following consequences [84,85]:

—  the wastage of development opportunities by individuals, groups of people, and

—  potentially even large organizations;

—  social poverty, which decreases consumers’ purchasing power;

—  adverse migration-related changes in the (age, education, etc.) structure of the popula-
tion influencing the supply of labour and consumption;

—  the occurrence of structural unemployment;

—  the weakening or severing of social ties;

—  socioeconomic disintegration;

— anincreasing level of car ownership (which often entails the purchase of vehicles that
are significantly worn out and emit a lot of pollution) and, consequently, a negative
impact on the natural environment;

—  the progressive peripheralization of smaller towns and villages.

Restrictions in access to public transport contribute to uneven development and spatial
disparities between regions. Without accessible, good-quality transport, it is impossible to
take advantage of public services that guarantee a proper standard of living and sometimes
allow people to get out of poverty or disease.

7. Conclusions and Recommendations

The conducted research allowed us to present the phenomenon of transport exclusion
in Biata County. The analysis of the research results proved that to some degree a high
availability of collective transport determined the vocational and social development of
the inhabitants of Biata County. The respondents indicated that in the areas affected by
exclusion there are difficulties in accessing public services as well as commuting to places
of work, culture, and leisure.

Transport exclusion affects the net migration in a selected area. In areas without public
transport, there is gradual depopulation and the process of migration from rural to urban
areas is deepening. For this reason, an element of significant importance that can keep
young people in Biata County are investments in collective transport and the development
of a network of connections.

The regions affected by transport exclusion are also less attractive to investors, and it is more
difficult to find a good job there. Therefore, public transport favours enrichment of some regions,
and transport exclusion becomes, to some extent, a barrier that hinders the development.

As a part of the research, recommendations were also formulated for the voivodeship,
county, and commune offices. In this area, the respondents most often asked for the
adaptation of the transport offers to the needs and expectations of local inhabitants as well
as to modify the bus routes in accordance with the suggestions of passengers (62.4%) or
allocate funds for the development of public transport. The respondents pointed out that, in
order to counteract the phenomenon of transport exclusion in Biata County, bus lines should
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be created in the vicinity of newly created housing estates and a larger number of stops
should be built where residents report a need for it. The task of local authorities should be
analysing the transport needs of the local population and, if the budget allows, adjusting
the network of connections to the demands and expectations of the local population.

One of the possible ways to reduce the phenomenon of transport exclusion (and at
the same time create an environment favoring sustainable development) is by applying
solutions based on carpooling [86]. This service generally consists of sharing a journey in a
private vehicle with people living separately. However, the point is to organize a formalized
system enough to be used regularly through its inclusion in the official public transport
network. The idea of institutionalized carpooling integrated into the public transport
system can constitute a response to the challenges of ensuring an efficient public transport
system in areas with low demand for transport services [87]. A necessary resource for the
development of such a system is appropriate information allowing an estimation of the
scale of transport exclusion for individual localities.

A telebus can be considered an innovative communication service in dispersed areas
instead of the classic bus service with a fixed schedule. Thanks to the on-demand bus
service, residents of less populated municipalities will be able to establish their bus route
and departure time, and the lack of regular service can save money [43].

The problem of transport exclusion may also limit virtual mobility, that is, accessing
activities that traditionally require physical mobility [88]. Such activities have been specially
developed during the COVID-19 pandemic. They were made possible by the dynamization
of the development of the information society. Virtual mobility applies particularly to
distance education, remote work, and access to offices and health care. Action in these
areas can now be taken without traveling.
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