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Abstract: The aim of the article is to present transport accessibility in rural areas in Poland, with
a particular emphasis on the problem of transport exclusion. The following research methods
were used in the study: literature review, statistical data analysis and GIS analysis. The article
presents a transportation picture of rural areas and identifies the main problem issues related to the
insufficient accessibility of public transport. The conducted analyses show a significant alienation of
the study area which results from underdeveloped public transport and road infrastructure, including
pedestrian and bicycle routes. Measures taken by local authorities in this regard show awareness
of the problems of the local community, but those authorities do not take sufficient action. The
transport exclusion of inhabitants of the analyzed area can be reduced by developing pedestrian and
bicycle infrastructure connecting villages with the existing railway network, characterized by a high
frequency of trains.

Keywords: smart village; GIS analysis; public transport

1. Introduction

Development differences between urban and rural areas are systemic and deeply
rooted in the history of regions [1]. An increase in interest in rural development can be
observed in recent years, both in the scientific literature and in the public debate [2]. There
are noticeable differences in the approach to defining smart villages between Europe and
Asia, Africa, and the Americas [3]. They concern smart areas where new solutions—policies
and strategies—are implemented. In Europe, the main focus of researchers has been on
social innovation, to the exclusion of environmental issues. In Poland, a revolution in the
approach to rural development occurred after joining the European Union, when Poland
was confronted with the realities of market and international competition. The problems
of rural areas were exacerbated by a collapse of regional transport [4] and, among others,
liquidation of the socialized sector [5], which led to an increase in unemployment, digital
exclusion, limitation of access to public services or deterioration in the quality of life [6].

Regional transport includes individual and collective transport. The latter is most often
realized as part of public services (public transport). Infrastructure, transport distribution
and transport in the public and private formula are among the main factors of regional
growth [7]. In the case of Poland, the issue of public transport is associated with the
political changes of the 1990s related to the so-called “post-communist transformation”,
which significantly contributed to changing the mechanisms of supporting residents in
terms of providing them with access to public transport, especially in smaller towns [8].
Similarly, its role was becoming less important every year along with a fall in prices of
passenger cars. Owning them still marked a high social status in many countries. Persons
forced to travel exclusively by public transport, especially regional transport, have to
face many problems—poor quality of transport, mismatch between the offer and the
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actual needs, high fares, or frequent changes in timetables. Most of them result from an
inadequately implemented transport policy by local and regional authorities [9–11].

Villages are characterized by significant problems related to the dispersion of access
to transport services and to the resulting transport poverty and poor quality of public
transport. As a result, this leads to a decline in passenger numbers in rural areas [12,13].
Inhabitants of villages are exposed to a much higher risk of social exclusion and the related
deterioration in the quality of life [14] especially as regards the group of young and elderly
people [13,15]. Inaccessibility of rural areas in terms of transport translates into lower
education, difficulties in access to public services, as well as limited social bonds. Transport-
excluded villages may become so-called enclaves of poverty and social collapse [13]. In
such places, residents experience stress related to social exclusion, including addiction,
aggression, or depression [16]. This is also linked to the increased number of suicides
among male farm workers—this is already a serious social problem [17]. Counteracting
social exclusion in rural areas should be largely based on measures related to counteracting
transport poverty, which can bring many benefits to local communities [18].

The research addressed completes the knowledge of the implementation of the smart
village concept in Central and Eastern European countries (CEE). During the political
transition, rural areas found themselves in a difficult situation—high unemployment, risk
of poverty, social problems, or migration to larger cities. Research shows that after almost
30 years, rural areas of CEE countries are still facing problems, including mobility. The
collapse of regional transport and the neglect of infrastructure is a serious problem today.
The analysis presented in this article, supported by a literature review and a case study,
provides a framework for local authorities to take action to improve transport accessibility.
However, it should be noted that the most important action remains at the national level,
which is able to stimulate local action. The article synthesizes the benefits of the smart
village concept through examples of how the concept has been implemented in European
countries, particularly in CEE countries. The benefits were supported by a case study that
can provide a framework for change in strategic planning for local authorities.

The research aimed to analyze transport accessibility in Poland, with particular empha-
sis on rural areas, and to present a case study of a selected place characterized by significant
social and transportation alienation. Opportunities to counteract this phenomenon were
presented, thanks to original solutions based on the concept of smart villages. The study
involved a critical analysis of statistical materials concerning the subject of transport avail-
ability in Poland. In the context of the conducted analysis, data for rural areas were
presented, with particular emphasis on the region in northern Poland. The work is com-
pleted with the case study with original solutions and recommendations of an applicatory
nature. The paper ends with conclusions listing detailed determinants of the emergence of
transport exclusion in rural areas and key opportunities to counteract this phenomenon.

2. Rural Development Issues and the Smart Village Concept

Rural development is a complex process. It concerns the improvement of the qual-
ity of life and economic well-being of people living in rural areas. This development is
generally realized through the implementation of socio-economic programs and infrastruc-
ture projects.

Although the concept of rural development, also sustainable rural development, has
existed in the current discourse for decades, it is noticeable that it has been addressed with
particular interest in recent years [4]. The main reason for this is the growing awareness
of both the problems faced by rural areas in view of the various challenges, including
especially those of a climatic nature. Rural areas also play an important role in global
development. It is also important to even out development disparities between urban and
rural areas.

The literature on rural development issues is abundant with research that focuses
primarily on a few key research areas. These include studies on disparities in access to
basic needs (e.g., water, food), services (e.g., electricity, education, health care) or the labor
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market. If rural residents do not have access to basic needs or services, this has serious
consequences, such as higher rates of disease or mortality among residents compared to
urban areas. For rural areas, activities aimed at building new infrastructure, both linear
and point-to-point, are also important. New road or rail infrastructure can be critical to
rural socio-economic development and poverty reduction. It is particularly important
for those facing social exclusion, a classic example of which is transport exclusion, which
strongly distinguishes rural from urban areas. For rural communities, the lack of access to
various services or a better labor market is influencing increased migration to cities, thus
contributing to the depopulation of rural areas [19]).

For several years now, rural areas have also become the main beneficiaries of various
policy measures at various levels aimed at their sustainable development, as exemplified
by the European Union. Sustainable development policies are based on taking integrated
action in three key areas of human functioning: economic, social, and environmental areas.
Policy makers have recognized that bottom-up actions are beneficial and necessary as they
support the development process, but that a top-down (systemic) approach is needed, in
terms of guiding development, financial support frameworks, monitoring and evaluation.

Currently, the development of rural areas is shaped by the European Union policy and
by national and regional activities. An increase in interest in the countryside results partly
from trying to counteract the depopulation of these areas, and partly from seeing a threat
of the socio-economic collapse of rural areas. Many villages in Poland are depopulated,
and the remaining residents—usually the oldest ones—live without access to basic services,
including grocery stores and health care [20].

“A long-term Vision for the EU’s Rural Areas—Towards stronger, connected, resilient
and prosperous rural areas by 2040” [21] is a strategic document in the field of rural
development, according to which the main factors in rural growth are actions to improve
the quality of the environment and digitalization. This document sets out the directions
of rural development in four categories: community, resilience, communication, and
perspectives. Another important document is “A Farm to Fork Strategy”, which focuses on
the aspect of healthy food and resilience to climate change. Although it emphasizes the
agricultural dimension of rural areas, this strategy concerns the European community in
general—it indicates equal access to cheap, local, and healthy food. This is recognized as a
fundamental right of every human being. Both documents are part of the strategy of the
“European Green Deal” [22], whose main objective was to transform Europe into the first
climate-neutral continent by the end of 2030.

Rural policy primarily focuses on climate resilience and an improvement in the popu-
lation’s quality of life. However, these assumptions cannot be fulfilled without a systemic
approach, i.e., an action plan. Today’s rural areas need development strategies just as much
as cities do [23]. However, due to their different nature, it should be an action plan adapted
to the nature of a village, i.e., its diversity. Rural areas in CEE countries are characterized by
slightly different problems than in Western Europe, which significantly affects the effective-
ness of European strategies implemented in CEE countries. Rural areas of CEE countries
are much poorer and the problem of poverty there is multidimensional, as poverty is a
result of the transformation process [24]. The proposed idea of ‘smart villages’ is such a
concept. Like its urban counterpart, it is characterized by a systemic approach, treating the
rural area as a coherent whole. Smart villages are defined as rural communities that use an
innovative approach and technologies in order to increase their resilience, quality of life and
development opportunities in the field of economy, social development, and participation,
health, and communication [25–27]. Based on an in-depth analysis of literature on rural
development and the quoted definitions, the concept of smart villages is presented in
the form of a development model focused on activities concerning five basic categories:
Resilience, Mobility, Community, Perspectives and Digitalization (Table 1) [25–27].
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Table 1. Model of smart villages (own study, based on [25–27]).

Category Features

Resilience implementation of pro-ecological measures and solutions, production, and high availability of local food,
strengthening hard and soft skills among the inhabitants of rural areas of working and pre-working age

Mobility
ensuring collective and individual public transport in rural areas, including micromobility, e.g., rural
bicycle systems or the mobility-as-a-service concept (MaaS), modernization of existing road and rail

infrastructure and construction of new connections

Community actions to build a cohesive and active rural community, social participation

Perspectives actions to build a cohesive and active rural community, social participation

Digitalization ensuring access to the Internet, including for elderly people and people threatened by digital poverty or
social exclusion; digitalization of public services

The model distinguishes five categories, key from the point of view of rural devel-
opment: resilience, mobility, community, perspectives, and digitalization (Table 1). There
are some similarities to the traditional approach to the smart city concept in six areas;
however, being newer [26,27], the smart villages concept significantly updates the original
assumptions of six areas, also on the basis of the pandemic experience associated with
COVID-19 which verified the traditional approach to smart development.

Currently, the interest in an innovative and ecological approach to development issues
is growing, but as regards rural areas, fragmentation of activities can be noticed [27].
These are usually initiatives by the agricultural sector to build a new business model that
would link agriculture with trade or services. Such initiatives include the “The Farma
Brezany” company from Slovakia, producing pellets out of horse manure or the herbal
garden “MAJNIKA” from Slovenia [28–30]. Activities related to producing food, breeding
farm stock, strengthening local communities and developing tourism dominate [31]. The
smallest share of innovation concerns transport in rural areas. There are only few such
initiatives: the Austrian “FUMObil”, i.e., electric buses reaching every village in the region,
a system of rural cargo bikes in Burgsteinfurt in Germany or a system of shared electric
cars from France [32]. The German experience highlights the necessity of co-creation
and implementation of IoT solutions in rural areas. The ‘Digitales Dorf Bayern’ project
was primarily aimed at improving the quality of life of local residents through access to
information and services on a mobile app [33]. In the Czech Republic, in contrast, the
implementation of smart villages was based on the cooperation of three thematic areas—
environment and energy, agriculture and education. The aim of the policies implemented
was, for example, to ensure efficient energy use in buildings, improve energy and transport
infrastructure, educate about energy, or support the development of alternative energy [34].

The issue of transport exclusion is complex, which results in low interest from both
private entrepreneurs and local authorities. There is no doubt that efficient, accessible, and
safe transport determines the well-being of the rural population [35]. Without providing
public transport services, it is impossible to build a resilient and equal society. Globally,
the smart village concept is rarely associated with public transport, which may be due to
different considerations. In Europe, however, public transport is an important component
of smart villages [36]. Poorly functioning public transport contributes to social exclusion,
exacerbation of poverty and unemployment, and a reduction of development opportunities
for young people from rural areas. It should be noted that the issue of mobility, especially
infrastructure, is a critical point in the implementation of the smart village concept. Above
all, there are very different levels of development between countries and regions. At the
same time, in many places’ infrastructure investments should precede the implementation
of innovations [23].

It should be noted that the issue of mobility in rural areas in general has been marginal-
ized in order to promote mobility in urban areas. There was a greater focus on improving
mobility in cities or suburban areas closely related to the city than in villages, especially
peripheral ones. The fundamental difference primarily results from the distance and the
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condition of connections to broadly understood service centers, such as shops or work-
places. For example, in rural areas, insufficient distribution of transport connections is a
common problem. Rural areas are also characterized by an increased number of bottlenecks,
i.e., an underdeveloped and inefficient (transport) system which is a serious obstacle to mo-
bility. In order to counteract this, specific strategies are needed to increase the sustainable
mobility of rural communities [29]. It is worth noting that the smart village model means
not only actions taken top-down by rural decision-makers, such as a local government, but
also active participation of the rural community in these activities [37].

The issue of the development of mobility in rural areas should be approached using a
more diverse formula than in the case of shaping mobility for urban areas. In particular, this
is due to differences in the distance between the city’s borders and access to the necessary
needs, and in the case of rural areas to relatively more distant locations of desired services.
The population density, which affects the economic efficiency of transport, is also important.
In the case of rural areas, the level of subsidies for transport services must often be higher
than in the case of cities. The smart village model pays special attention to mobility in
the context of its role of sharing [35]. Shared mobility can be one of the basic solutions to
combat social and transport exclusion in rural areas. Simultaneously, it can be a cheaper
alternative to traditional public transport. It can be defined as a set of practices aimed
at changing private ownership to temporary ownership or sharing different means of
transport, most often individual—bicycles, scooters or passenger cars [35]. Examples of
shared mobility services include, but are not limited to, rural/urban bicycle systems, social
networks for the exchange and sharing of individual means of transport or supporting
other members of rural communities in increasing their mobility [35,38]. Car ownership
depends largely on place of residence and income. The most common car owner is a rural
resident with a relatively high income [39]

First of all, the model of sustainable mobility in rural areas should point to three basic
components, which include (1) making available and sharing one’s own resources, among
others sharing private means of transport, such as passenger cars or bicycles, (2) making
available and sharing trips with a shared means of transport, carpooling, voluntary activity
in the field of increasing mobility or safe hitchhiking, and (3) efficient transport services,
which include, among others, increasing the flexibility and efficiency of the trip by designing
and setting out flexible and resource-efficient door-to-door routes [35,40,41]. The issues of
mobility in rural areas are connected with the issue of limited intra-regional communication,
the issue of forced motorization and high degree of residents’ self-organization in the field
of mobility. This problem is so vital in socio-economic and environmental terms that more
attention should be paid to it. Statistics show that in rural areas men dominate in the
proportion of passenger vehicle drivers. Women, the elderly or people with disabilities are
exposed to the effects of social exclusion, due to their low mobility determined, among
others, by their lower incomes preventing them from obtaining a driving license and buying
a private means of transport or due to cultural conditions [42]. Mobility patterns and their
distribution by gender are also key in this aspect. Statistically, it is women who are less
mobile than men when it comes to the use of cars for daily mobility. This is due, among
other things, to historical and cultural issues or also financial issues related to access to
a car—driving-license course, purchase of a car [42]. Shared mobility, as shown in the
presented model, is one of the solutions to this problem. It can support the sustainable
inclusion of the rural community in social life or the improvement in the residents’ private
situation by creating better earning opportunities.

3. Materials and Methods

The main research methods applied in the study include the analysis of existing and
secondary data [43]. The data used to conduct the meta-analysis are of both a quantitative
and qualitative nature. The scope of research activities is based on modelling, processing,
and critical analysis of national and international literature on the subject. The distribution
of the research process is presented in Figure 1.



Land 2023, 12, 260 6 of 23

Land 2023, 12, x FOR PEER REVIEW 6 of 23 
 

Mobility patterns and their distribution by gender are also key in this aspect. Statistically, 
it is women who are less mobile than men when it comes to the use of cars for daily mo-
bility. This is due, among other things, to historical and cultural issues or also financial 
issues related to access to a car—driving-license course, purchase of a car [42]. Shared 
mobility, as shown in the presented model, is one of the solutions to this problem. It can 
support the sustainable inclusion of the rural community in social life or the improvement 
in the residents’ private situation by creating better earning opportunities. 

3. Materials and Methods 
The main research methods applied in the study include the analysis of existing and 

secondary data [43]. The data used to conduct the meta-analysis are of both a quantitative 
and qualitative nature. The scope of research activities is based on modelling, processing, 
and critical analysis of national and international literature on the subject. The distribution 
of the research process is presented in Figure 1.  

 
Figure 1. Research methodology in the subsequent phases. 

Scientific publications and specialized reports as well as public statistical data have 
been taken into account. The literature analysis was based on databases: Google Scholar, 
EBSCO, and Wiley. The literature review focused on Central and Eastern Europe and Po-
land. Items were selected on the following keywords—smart village, intelligent village, 
transport exclusion, social exclusion, transport poverty. The literature was then reviewed 
for relevance to the subject of the paper and a working report was produced. It included 
information on defining keywords in the literature. First of all, these statistical data were 
published by Statistics Poland (GUS) in the form of an open database called the Local Data 
Bank (LDB). Statistics Poland is part of government administration in Poland whose pri-
mary task is to collect, process and share statistical data that cover the majority of public 
and private life in the country [44]. Data are aggregated by fields which include—popu-
lation, national censuses, territorial division, transport, and communication. The indi-
cated statistical data were expanded with statistical resources from the Regional Statistics 
database, which primarily focuses on an in-depth data set for particular regions [44]. Sta-
tistics for the northern region of the country were used for the purposes of this study. 

The study also used an analysis of the spatial data using GIS tools (Geographic Infor-
mation Systems) to illustrate transport accessibility in the form of cartographic studies. In 
this modelling, the Topographic Objects Database [45] was used. According to the Regu-
lation of the Minister of Development, Labor, and Technology of 27 July 2021, it is a data-
base that collects information covering the spatial location of topographic objects in the 
scale of 1:10 000, contained in the applicable state spatial reference system [46]. First of all, 
they are of a vector character, and for the needs of this study, in order to visualize and 
analyze, a set of categories of objects in the form of a transportation network and territorial 
division units was used. The analysis of the GIS spatial distribution was supplemented 

Figure 1. Research methodology in the subsequent phases.

Scientific publications and specialized reports as well as public statistical data have
been taken into account. The literature analysis was based on databases: Google Scholar,
EBSCO, and Wiley. The literature review focused on Central and Eastern Europe and
Poland. Items were selected on the following keywords—smart village, intelligent village,
transport exclusion, social exclusion, transport poverty. The literature was then reviewed
for relevance to the subject of the paper and a working report was produced. It included
information on defining keywords in the literature. First of all, these statistical data were
published by Statistics Poland (GUS) in the form of an open database called the Local Data
Bank (LDB). Statistics Poland is part of government administration in Poland whose pri-
mary task is to collect, process and share statistical data that cover the majority of public and
private life in the country [44]. Data are aggregated by fields which include—population,
national censuses, territorial division, transport, and communication. The indicated statis-
tical data were expanded with statistical resources from the Regional Statistics database,
which primarily focuses on an in-depth data set for particular regions [44]. Statistics for the
northern region of the country were used for the purposes of this study.

The study also used an analysis of the spatial data using GIS tools (Geographic
Information Systems) to illustrate transport accessibility in the form of cartographic studies.
In this modelling, the Topographic Objects Database [45] was used. According to the
Regulation of the Minister of Development, Labor, and Technology of 27 July 2021, it is a
database that collects information covering the spatial location of topographic objects in
the scale of 1:10 000, contained in the applicable state spatial reference system [46]. First of
all, they are of a vector character, and for the needs of this study, in order to visualize and
analyze, a set of categories of objects in the form of a transportation network and territorial
division units was used. The analysis of the GIS spatial distribution was supplemented
with the conducted field study in the form of, among others, measurement of the time
needed to cover a specific distance or spatial inventory.

In addition, the article uses the case study method. Several factors influenced the
choice of the specific location [47]:

• Own observations,
• Proximity to the Tri-city agglomeration, which is the largest development center in

northern Poland,
• Good accessibility of regional railways, but lack of metropolitan railways,
• Lack of bus connections.

The case study Głuszyno is located between two regional towns: Słupsk and Lębork.
The village is also located in the vicinity of a large urban center, i.e., the Tri-city agglomera-
tion. Głuszyno has direct railway connections with the agglomeration (regional railway)
but is not served by the metropolitan railway. Despite a good rail connection, residents face
a lack of accessibility to the railway station. The access road to the station is missing, as is
a pedestrian walkway and cycle path. Hence, the case of the village of Głuszyno stands
out compared to other villages, but this does not mean that it is only here that residents
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have difficulties in accessing public transport. The village of Głuszyno can be considered a
clear case, which nevertheless draws attention to a problem common in the countries of
Central and Eastern Europe, which, after the transformation process, face the problem of
rural alienation. Based on the field research and the qualitative analysis of the Potęgowo
Municipality Development Strategy, a model solution for improving transport accessibility
to the railway station was created.

4. Results
4.1. Transport Exclusion in Poland

The issue of transport exclusion in CEE countries dates back to the 1990s, i.e., the
beginnings of systemic transformation towards a free market economy [48,49]. This period
was characterized by a high level of inflation, a high unemployment rate and numerous
changes in legal regulations. The collapse of the communist state caused an economic crisis
of unprecedented strength, which led to significant impoverishment of the population and
numerous problems of state-owned companies. As a result of the changes, many people
found themselves in a difficult financial situation—on the verge of poverty. Simultaneously,
the entire transport system changed, and many local communities were deprived of access
to the nearest town or village, which can be defined as transport exclusion.

Of particular importance for creating the phenomenon of transport exclusion in rural
areas in Poland was the underdevelopment of individual motorization and the inefficiency
of public transport (regional bus transport and rail transport). Before the socio-political
transformation in Poland, the availability of goods such as cars was significantly limited
and regulated by the state [49]. As a result, one had to wait for several years for a factory-
new car, if the state had given permission to buy it. Access was mainly available to those
associated with the state apparatus that exercised power and control in the country. The
vehicle market was very limited. This was a common policy applied in the countries of the
Soviet Eastern Bloc. It was aimed at controlling all spheres of life of the population by the
State, including in particular their movement. After 1989, when it became possible to buy
vehicles imported from the second-hand market from abroad, many Poles wanted to own
their own car. The second reason for the significant dynamics of the growth of transport
exclusion in rural areas was the failed reforms of the State Motor Transport Company
(PPKS)—the main bus operator in Poland, as well as the suspension of railway traffic on
local routes [50,51]. The main reason for traffic restrictions on railway routes was related
to the maladaptation of the rolling stock to the volume of passenger flows. In the system
of central financing of public transport, the economic efficiency of such services was not
effectively verified. In the reality of the free market system, it was a challenge to maintain
public transport services at the current level of supply [50].

Transport exclusion can be depicted in a broader perspective as an implication of
the risk of poverty and transport inaccessibility, which can lead to transport poverty. The
lack of transport affects the general lack of access to goods, services, good education,
entertainment and culture and a sufficient number of social interactions [52,53]. The deficit
of these factors means that people affected by such understood transport exclusion lose
their autonomy, i.e., their decision-making capacity, and consequently also development
opportunities. This results in social exclusion (Figure 2). Rural communities are particularly
vulnerable to these processes, as they are much more affected by the negative consequences
of the lack of public transport or of not owning cars. Analyses also conclude that rural
residents tend to spend more on mobility than urban residents [54].
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Figure 2. The relationship between a risk of social poverty, transport inaccessibility, and social
exclusion (own study, based on [1–3,5,15,52,53]).

Available data shows that CEE countries are poorer than Western and Northern
European countries. Data for 2005, 2008, 2012, 2016 and 2020 were taken for the analysis.
Countries with unavailable or incomplete data were omitted; these included Romania
and Croatia. Luxembourg, which could distort the results of the study due to its small
size, was also deliberately excluded. The cumulative data is presented in a Pareto chart
to illustrate the difference between CEE and Northern and Western Europe (Figure 3).
Between 2005 and 2020, it was among the CEE population that there were by far more
people unable to afford emergency expenses. They were therefore relatively low-income
people with no financial surplus. The highest proportion of such people was recorded in
Bulgaria at 77%, Latvia at 71%, Lithuania at 66% and Poland at 63%. In comparison, the
countries with the lowest proportion of people without a financial surplus are Sweden at
14%, Portugal at 19%, Ireland at 23% and Belgium at 23%. Inability to afford emergency
expenses correlates with the risk of poverty and social exclusion. In the event of a job loss
or other sudden event, an individual or family may face poverty.
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In Poland, there is a decline in public transport in regional terms—underinvestment
in rail and bus transport is noticeable in reducing the number of connections or closing
them [56–58]. This process is widely commented on and has become a subject of public
and political debate at the national level.

The decrease in the length of operated railway lines clearly indicates a collapse of the
Polish railways [59] (Figure 4). Unprofitable connections are closed down, and develop-
ment can only be observed in urban and regional railways—including new international
links, e.g., with Berlin. The policy of regress in railway connections appeared during the
period of transformation and so-called wild privatization, when the state-owned PKP
company (Polish State Railways), which is a subject managing the railway infrastructure in
Poland [60], was artificially divided into several companies, including PKP Cargo (freight
transport), PKP Przewozy Regionalne (regional passenger transport) and PKP Intercity
(long-distance passenger transport) [19,61,62]. Along with the collapse of rail transport,
there is a significant increase in interest in road transport. Numerous investments in this
respect have significantly improved the conditions on Polish roads.
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Figure 4. Length of operated railway lines in Poland in the years 2005–2020 in km (own study, based
on [45]).

In 2005, only 60 percent of roads in Poland were hard-paved, while in 2020 it was
almost 70 percent of all roads (Figure 5). The improvement in the surface quality and
extensive modernization have contributed to the diversion of passenger traffic to roads,
largely due to the phenomenon of the so-called forced motorization. A lack of alternatives
in the form of rail and bus links or their mismatch with passengers’ expectations has led to
a significant increase in the number of passenger cars. This intensifies a phenomenon of
congestion, especially in cities and in highly urbanized (metropolitan) areas.
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Transport exclusion has a negative impact on local communities: it generates addi-
tional costs of maintaining an individual means of transport, contributes to the exclusion of
some people from social and cultural life, and may also be a cause of unemployment or of
a lack of access to public services.

In Poland, it is much easier to get to work by one’s own means of transport than
by public transport (Figures 6 and 7). Only urban transport can be an example of well-
functioning public transport, while in the rest of the country travel to work is more efficient
by car. This is mainly due to the lack of adequate rail and bus connections and the poor
quality of offered services. The situation regarding access to the place of education or health
care centers is similar. Transport accessibility is much worse in less urbanized areas, where
the offer of services is linked with access to a bus or train stop as the main determinant of
the choice of public transport [63,64].
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sense. Therefore, the village ceases to be perceived as a place with typically agricultural 
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concept of development of these areas due to the complexity of rural space [65]. Therefore, 
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Figure 6. Passenger transport by public transport (trains, motor coaches, buses, and trolley buses) [55].
Data on public mass transit passenger transport between 1990 and 2020 was analyzed. Passenger
transport by public transport in CEE countries has been steadily declining. During the system
transformation, the highest share of passenger transport was recorded in Poland, at 59%. However,
by 2020 it was already 12%. The same is being observed in other CEE countries. The decline in
passenger transport by public transport is almost halved or more (Poland).
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4.2. The Issue of Transport Exclusion of Rural Areas in Poland

Nowadays, one can observe an increasing interest in the issue of rural development. In
Poland, accession to the European Union in 2004 was a turning point. Until then, the policy
had focused on the modernization and development of the agri-food sector, but in recent
years more and more attention has been paid to rural development in the spatial sense.
Therefore, the village ceases to be perceived as a place with typically agricultural functions.
Departure from the agricultural character of rural areas broadens the typical concept of
development of these areas due to the complexity of rural space [65]. Therefore, the policy
should be flexible and responsive to the needs of different groups of stakeholders.

The distribution of the spatial structure of Poland indicates the dominant role of rural
areas (Figure 8). Studies of the typology of Polish functional areas take into account the
division of regions due to access to cities by means of transport [66–68]. If the travel time to
the nearest urban center exceeds 90 min, then such rural areas can be classified as areas
requiring aid in development processes [69]. Analyzing the degree of urbanization in
Poland, one can see that it is strongly historically conditioned [70].

During the transformation in Poland at the turn of the 1980s and 1990s, many villages
lost their significance. This led to a social collapse, followed by a reduction or closure of
public transport links, which only exacerbated the negative effects of the transition to the
market economy [70]. Currently, highly urbanized—metropolitan—areas play a significant
role [71,72]. They are characterized by a network of interdependencies between several
cities which are connected by the common market of labor, education, trade, and ser-
vices [73,74]. A growing process of suburbanization can be observed around metropolitan
areas, which is also associated with a change in the landscape of rural areas [75,76].
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In 2021, 40 percent of the population lived in rural areas [77,78]. This results from
a much greater dispersion of population than in urban areas, which is one of the most
important causes of problems of local communities [78]. In 2016, in Poland, 5.5 percent of
the rural population over 16 years of age did not visit a doctor due to lack of transport, and
27.9 percent of people living in rural areas are at risk of poverty and social exclusion [78].
The characteristic element of transport exclusion is not the distance between the analyzed
places and cities, but the interdependence of road infrastructure, economic costs of transport,
frequency of trips and its availability [78].

In 2010, Ustawa o publicznym transporcie zbiorowym [Eng.: Act on Public Collective
Transport] [79] was adopted, in which local governments were obliged to develop a Sus-
tainable Development Plan for Public Transport, commonly referred to as a transport plan.
Despite this obligation, not all local governments prepared such plans [80]. Moreover, the
amendment to the Act of 2018 did not lead to a real change in the availability of public
transport in rural areas. Such a situation results, among others, in an increasing number of
passenger cars and deepening social exclusion mainly affecting people with low incomes
and elderly persons [81]. In consequence, this leads to forced motorization, also called
transport poverty [82]. It is a situation in which having a car is necessary to meet the basic
needs of a family while simultaneously absorbing a much larger part of the household
budget than the family is able to spend on it. Thus, these are people who would use public
transport if they had the opportunity.

The largest decrease in transport in Poland concerned bus transport lines on a regional
scale (Figure 9). In practice, this was the main cause of the collapse of extra-urban bus
transport and the cutting off of the smallest villages from any form of public transport. It
was, therefore, replaced by private cars.

Railways is a mode of public transport which despite the closure of connections still
operates relatively well; its importance is highest in the Pomeranian Voivodeship. In 2020,
37.3 million people used this form of transport [83]. Almost 80 percent of all transport
is made by Fast Urban Rail (PKP SKM), which, however, concerns transport within the
Gdansk agglomeration. Electrified railway routes occur unevenly, because their highest
density is in the eastern and southern parts of the Pomeranian Voivodeship [84].
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4.3. An Example of Transport Exclusion in Northern Poland—The Case Study of Głuszyno
4.3.1. Basic Information

Głuszyno was selected as the subject of research due to many years of participatory
observations by the study authors. Knowledge of the problems of the local community
and a noticeable lack of local authorities’ actions inspired the authors to attempt a deeper
analysis of the case. The village of Głuszyno, which is well situated in relation to the
railway infrastructure, is struggling with the problem of transport exclusion, which is a
rare situation, hence the need to conduct a detailed study of the conditions responsible for
this situation.

The specificity of the selected case study is all the more interesting from a scientific
point of view because the northern region of the country, in this case the Pomeranian
Voivodeship (especially its northern part), is characterized by high spatial accessibility from
the point of view of both road and rail [85]. Compared to the country, the Pomeranian
Voivodeship definitely stands out in terms of the implementation of transport investments.

Głuszyno is a village located in the north-western part of the Pomeranian Voivodeship,
in northern Poland (Figure 10). It is part of the Słupsk District and the Potęgowo Commune.
It is a peripheral village, located between two urban centers of a regional nature—Słupsk
and Lębork. It is also an extension of the development of the Gdansk agglomeration be-
tween Wejherowo and Lębork as an edge zone of the Gdansk metropolis, and Słupsk [86,87].
The demographic structure of the village clearly indicates the feminization of the com-
munity, where 51.2 percent are women and 48.8 percent are men [88]. The distribution of
the population’s age structure is significantly dominated by people of working age (over
63 percent), the next group being people of pre-working age (29 percent) and post-working
age (over 5 percent). In terms of activity, it is a town of a typically agricultural character.
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4.3.2. Analysis of Transport Accessibility

Transport access to the village takes place in two forms—local or rail access (Figure 11).
Local access takes place via a local road Głuszyno–Głuszynko (route No. III). This route
poses a serious threat to pedestrian and bicycle traffic due to the lack of dedicated infras-
tructure. In the case of passenger cars, sharp bends and poor condition of the surface
pose a particular threat. It should be noted that the distance from Głuszyno to the nearest
public service center—the town of Potęgowo—is only 5 km. National expressway S6 from
Szczecin to Tricity is to the south [86,89]. It is possible to access it via Potęgowo (route No.
IV), so the analyzed place is located near a supra-regional transport corridor [87]. It should
be emphasized that the village, despite its peripheral location, has a beneficial transport
location in comparison to rest of the commune, thanks to being situated in the vicinity
of one of the most important transport routes in the northern part of the country. Since
2015, the local government of the Potęgowo Commune has been providing public transport
services (so-called public district transport) [90]. Activities undertaken in the field of the
implementation of public transport services are not included in the strategic document
which is the basic tool for shaping the development policy: Strategia Rozwoju Gminy
Potęgowo do roku 2020 [Eng.: Development Strategy of the Potęgowo Commune until
2020] [91]. This illustrates a certain contradiction in the activities of the local government,
as the issues related to transport, especially in rural areas, should be characterized by a high
priority of intervention. On this basis, it can be concluded that the activities in this regard
are undertaken fragmentarily, not systemically. The analyzed village is situated along the
Potęgowo–Głuszyno–Głuszynko–Grapice–Rzechcino–Potęgowo bus route. This transport
is carried out by a private carrier. It operates once a day on Tuesdays and Fridays, except on
public holidays [92]. Bus transport is also realized by another carrier—PKS Słupsk. There
are two routes: Głuszynko–Słupsk and Głuszynko–Lębork [93]. This transport enables
a potential and direct connection with the two largest regional centers in the immediate
vicinity—Słupsk and Lębork. The basic problem, however, is that in no way do these links
meet the residents’ transport needs related to access to public services.
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The problem in the case of this access link results from the ineffective timetable of
arrivals and departures which are characterized by a low correlation in terms of planning
the itinerary. For example, the Głuszynko–Słupsk bus departs from this village at 7:40 a.m.
The travel time to Słupsk takes over 2 h (estimated arrival time—about 10:00 a.m.). Depar-
ture from Słupsk on the same day takes place only at 10:04 and takes more than 50 min. In
this case, it should be noted that this connection does not respond in any way to the basic
need for efficient mobility. Another example is the Głuszyno–Lębork bus (through Słupsk).
In this case, the transport is also provided once a day at 10:04 a.m. and takes over three
hours. The main problem of this connection is that this transport is offered only in one
direction (to Lębork), while there are no return buses from Lębork to Głuszynko. This is
also an example of the paradox of designing inefficient transport connections by private
carriers that cannot be linked to other modes of transport.

The inhabitants of Głuszyno compensate for the lack of good access to road transport
by public and private means by using rail transport (routes I and II). This is the only form
of transport that allows efficient mobility. Rail transport is also a form of “green transport”,
which has a low degree of negative environmental impact. The Głuszyno Pomorskie
railway stop is situated to the south of the village of Głuszyno [91] along railway line
No. 202. The transport provided on this route is realized on the section Gdansk Główny–
Stargard Szczeciński. There are plans to expand the railway line with an additional track
(the current line has only one track, and thus it is susceptible to traffic disruptions) [85].
The railway line is used both for passenger and cargo transport on a domestic west–east
route [84]. Despite the noticeable willingness to develop railway infrastructure in this
region, there is a process of suppressing the connection, especially on the section Słupsk–
Lębork [94–97]. The main carrier operating the route is POLREGIO [98]. From Monday to
Friday, this carrier’s trains stop 24 times at the Głuszyno Pomorskie station (12 stops in
the direction of Słupsk and 12 stops in the direction of Lębork). Comparing the presented
road transport (public and private) with rail transport, there is a fundamental difference in
the accessibility of both of them. It should be remembered that both modes of transport
offer a different scale of accessibility and opportunities to meet the residents’ needs. Road
transport is characterized by the lack of a systemic approach to designing an appropriate
transport schedule that would correspond to the residents’ basic everyday needs in terms of
access to public and private services located outside the village borders, while rail transport
allows the village residents to travel much faster and on a more regular basis; however, it
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primarily serves to reach the regional centers (Lębork and Słupsk). Głuszyno Pomorskie
railway station is located only about one km from Głuszyno. The station does not have
basic facilities, for example, ticket machines to purchase of a ticket. The station is equipped
with a sheet metal shelter, which is leaky and poses a danger to users. Its design does not
really protect travelers from adverse weather conditions. Residents do not have access to a
well-functioning bus service. They can use rail transport, but access to the railway station
is difficult despite the short distance from the village center. Since this situation is unusual,
the need for a deeper analysis of the special case of the village of Głuszyno should be
emphasized. Transport exclusion is not a marginal phenomenon, and an in-depth analysis
of the selected case may contribute to a better identification of local problems and barriers
to the implementation of solutions aimed at further development of public transport.

For the purposes of empirical analysis, a field study was conducted in the form of
a spatial inventory. It took place in December 2021. The study concerned a possibility
of covering the route from the railway station to the village and back. The degree of
accessibility of the route was checked, and the time to cover the route by persons without
mobility problems and without luggage was measured. For the purposes of the study, two
routes were identified: one leading through a decapitalized, cobbled local road (route No.
II), and the other leading across a cultivated field, more precisely along an informal path
trodden by residents (route No. I).

4.3.3. Spatial Inventory

The conducted spatial inventory allowed numerous shortcomings of both routes to
be nticed. In the first case, accessibility via a local road (route II) is determined by the
weather (Figure 11). With significant precipitation, it is impossible to use this route on
foot, by bicycle or by car, due to the road structure. It runs under a railway overpass; in
addition, it has been significantly deepened in order to allow agricultural machinery to pass
under it. In the autumn-winter or early spring, this route converts into an anthropogenic
watercourse, where the underpass under the railway is completely impassable due to its
flooding, which is related to the layout of the nearby terrain. On average, it took over
20 min to cover the route.

In the second case, due to the conditions of the first one, the official route—a significant
depreciation and a significant length of time needed to cover it—residents more often chose
an informal route leading through the muddy terrain of a cultivated field (route No. I).
It is also the shortest route from the village to the railway station. It takes about 10 min
to cover it, but the route leads through muddy farmland. Part of the route is particularly
dangerous, leading through an illegal crossing of railway tracks. The route, provisionally
called “leading through the field”, illustrates the classic scheme of developing space by
its users who designed this fragment of space in a natural way, thus clearly indicating
which route is the best for them despite numerous shortcomings related to the conditions,
which include, among others, the lack of a safe and well-lit pedestrian route. Instead of the
necessary infrastructure that would facilitate the residents’ movement, they only have a
narrow well-trodden path in the field. The presented solution fits into the classic approach
of social exclusion related to limited access to public transport.

The problems of the local community of the Potęgowo commune were presented in the
Social Report, which is an element of the Development Strategy of the Potęgowo Commune
for the years 2015–2022 [Pl.: Strategia Rozwoju Gminy Potęgowo na lata 2015–2022] [91]. As
part of building the development strategy, a survey was conducted on the residents’ quality
of life, in which 155 persons participated. In the conducted survey, respondents pointed
to the dominant role of the passenger car as the main means of transport and described
the quality of roads in the municipality as bad and very bad. It follows that the problem of
forced motorization occurs in the commune and is even common due to poorly functioning
public transport. However, the actions of local authorities indicated in the document focus
on the construction and modernization of road infrastructure and bicycle paths, omitting
activities in the field of developing public collective and individual transport.
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Both characterized routes are dangerous for users, especially in the fall–winter period.
They prevent, among others, persons with reduced mobility from moving safely. Despite
the proximity of a railway line on which passenger trains operate relatively often, the train
stop is difficult for some residents to reach. The state of the infrastructure contributes to the
problem of forced motorization. The phenomenon is also reflected in local analyses of the
intervention of local authorities.

5. Discussion

In the priorities and strategic objectives of the development of the Potęgowo Com-
mune, actions aimed at counteracting social exclusion are indicated. Transport exclusion, as
exemplified by Głuszyno, is one of the identified types of such exclusion [89]. However, this
problem has not been adequately addressed in this strategy in terms of both infrastructure
investment and social action.

Considering the information provided in the Municipal Status Report [89], investment
activities in the municipality are largely concentrated in the place of its seat, i.e., the village
of Potęgowo. The investment activities of the Municipality of Potęgowo are concentrated in
six areas, such as the construction of heating infrastructure, road investments, construction
of rural canalizations, construction of public utilities, construction of lighting and water
supply systems. For example, although the investment activity of the municipality is
overwhelmingly focused on road investments (almost 40% of the total investments [92]),
none of the investments have been realized in the village of Głuszyno so far. In addition,
based on data from the Central Statistical Office, from 1995 to 2020 there is a negative
migration balance in the Municipality of Potęgowo with an average of −36 persons/year,
definitely with a rural-urban and rural-foreign direction [45]. The commune is also in the
lead in terms of the value of the average negative migration balance against the background
of the Pomeranian Voivodeship (migration balance indicator). The long-term negative
migration balance clearly indicates the yearly noticeable outflow of population from the
settlements in the commune to neighboring larger cities, such as Słupsk, Lębork or the
cities of the Tricity agglomeration. The main determinants of external migration are access
to better quality services, satisfaction of needs (not only the basic ones but also those of a
higher order), improvement of the quality of life and economic situation.

It is also worth noting that in the conducted social study, whose subject scope in-
cluded the level of quality and satisfaction with life, residents pointed to the poor level
of organization of collective transport or public transport and the poor and very poor
quality of roads [93]. Respondents pointed out poor and too poor quality of communication
services, poor and deteriorating condition of roads and difficult access to public services
(e.g., health care facilities). In order to counteract this problem and to shape a sustainable
village, it is necessary to take actions that should focus primarily on three key smart cat-
egories (Table 1), namely mobility, community, and prospects. Investment in these areas
will generate long-term benefits:

• an increase in the quality of life of the rural population,
• development of services in rural areas (commerce, education, leisure, culture),
• development of business and attraction of new investors,
• increased accessibility to health services for rural residents,
• and increased life chances for rural children and young people

Infrastructure investment is necessary to ensure economic growth, but it is not the only
factor. Equally important are (1) human resources and social participation, (2) openness,
(3) ensuring legal transparency, (4) investment in other areas [99].

This model can constitute a starting point and a basis for strategic programming of
sustainable rural development. Strategic planning in rural areas should take place with the
support of the local community and with the involvement of all stakeholders [100]. Thus,
infrastructure investments only make sense if they are preceded by a public consultation
and planning process, taking into account the needs and expectations of stakeholders.
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In addition to local conditions, the susceptibility of rural communities to innovation is
important [101].

In terms of mobility, one should focus on modernizing the road and rail system and
initiating new connections due to the poor technical condition of the local road infrastruc-
ture. It should be the responsibility of the local government to provide users with means
of public and individual transport, including micromobility, for example, with the use of
a system of rural bicycles (cargo bicycles). Mobility solutions based on sustainable devel-
opment and low-carbon solutions should complement this. An example are eco-friendly
autonomous vehicles that use alternative power supply technologies [102]. This is directly
linked to the area of prospects. Actions to increase users’ access to transport will result in
improved access to services—education, work, health, or culture. In terms of community,
initiatives should be based on actions to build a coherent and active rural community, in
which participation will be an integral part affecting development activity.

Therefore, the following steps should be taken in Głuszyno. Firstly, it is necessary to
fully take into account the infrastructural problems of the village in strategic investment ac-
tivities and the multi-annual financial forecast of the municipality, with particular emphasis
on accessibility for people with disabilities and the elderly. Secondly, coordinated planning
and investment activities should be conducted for the development of a comprehensive
spatial development plan for the village which would take into account alternative access
to rail transport for users and promote the sustainable development of local mobility. In the
scope of investment activities, the users’ choice regarding the preferred route of access from
the village to the nearby railway station and the residents’ participation in the development
activities of the local government should be taken into account in accordance with the idea
of “designing by the users themselves”, who themselves “provisionally” choose the best
solution for them [102]. Based on the analysis of the strategic document of the Potęgowo
Commune, which includes the analyzed village, it was indicated that there are no local
leaders and that there is a low share of social inclusion and bottom-up social initiatives.
The local government should place greater emphasis on the social activation of residents
and take steps to select local leaders from among the residents of municipalities who would
represent the village interests on the forum of the commune as well as integrate the rural
community, since coherent rural communities are the basis for building sustainable villages.
Actions to integrate the local community and stimulate social activity have an inspirational
impact on the character and success of development. Activity to increase local ties and
strengthen territorial identity will further consolidate this. Integrated policymakers’ actions
are needed to strengthen the socio-economic fabric of rural areas in terms of mobility and
social inclusion. These actions should be included in analytical documents or as separate
studies, for example, in the form of a mobility strategy for rural areas. Strategic studies on
increasing mobility should primarily be developed at the local level in cooperation with the
local community, where there are so-called white transport spots, i.e., areas that are affected
by transport exclusion. Currently, European countries do not have uniform guidelines
on this issue, which strongly affects the alienation of rural communities. Therefore, in
order to better identify and analyze the problem situation, strategies and policies should
be characterized by an individualized approach. The approach to building sustainable
development based on the smart village model means not only hard investment activities,
among others, in terms of improving accessibility, but also building rural identity and
strengthening social ties and cooperation. The latter is necessary in the case of residents’
participation and preparation by them, together with decision-makers, of a coherent vision
of the development of rural areas and communities. This cooperation may also serve to
prototype and test alternative means of transport which should be precisely chosen in order
to counteract exclusion in a broader perspective.

In addition, actions are also needed to improve the state of development and facilities
at the railway station, taking into account a new footbridge on the tracks, the location of a
new shelter or a monitoring and lighting system to increase the users’ safety.
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6. Conclusions

The presented case study of Głuszyno fits into the classic example of a village affected
by the problem of transport exclusion in CEE. This is not an isolated case, because Polish
villages are struggling with a significant problem of social exclusion. This is mainly due to
the process of economic transformation in the 1990s. At that time, many villages were cut
off from the existing public transport, in particular bus transport, and many jobs were lost.
Investments have been accumulated in areas of large cities and agglomerations [1]. This
case is also special due to the fact that, despite the location of the seat of the municipality—
Potęgowo—near the main transport route of national importance, which in principle should
ensure good access to it, it is characterized by a significant degree of transport inaccessibility.
The village has also been affected by unfavorable changes, including, above all, the lack
of new investments in public infrastructure: roads, stops and parking lots. The proposed
direction of rural development is based on the concept of smart villages, in which five key
areas related to rural development can be distinguished in accordance with the idea of
sustainable development. The aim of this concept is to improve the inhabitants’ quality of
life, which in the case of rural areas is often associated with improving the functioning of
public transport.

Summing up the results of the research, it can be concluded that transport exclusion
and forced motorization are not isolated phenomena, as they result from the poor process
of shaping mobility by local authorities and gross underinvestment in public transport. In
Poland, many local authorities insufficiently recognize the problem of transport exclusion
and its long-term effects, which include social exclusion. The conducted field study and GIS
analyses clearly indicate that public transport, although a public service, is not available
to everyone. In particular, women who are less likely to have a driving license or their
own car are at risk of transport exclusion and its consequences, so they are forced to use
public transport, which, especially in rural areas (regional transport), is characterized by
low quality, including a mismatch of the offer with the currently raised transport needs and
maladaptation of vehicles for people with special needs [85]. This can only be counteracted
by implementing appropriate policies and strategies at the local level, as action taken
at the national level may be insufficient in view of the diversity of rural areas and their
specific needs and circumstances. Rural development strategies should take into account
issues related to shaping mobility, including improving the functioning of public transport
(individual and collective) and shaping residents’ new behaviors taking into account other
forms of transport: carpooling or systems of rural bicycles.

The results of the study allow determining the causes and effects of transport exclusion
and allow linking it to the problem of social exclusion. Both of these issues pose a serious
threat to the development of rural areas, not only in Poland, but also in other countries,
especially post-communist ones, which have undergone a transformation towards a free
market economy. Rural areas are more affected by poverty (subsistence) than urban areas,
as indicated by the GI–I index: the highest level was achieved by farm households [103].
Therefore, it can be concluded that rural areas currently need to be transformed towards
smart and resilient villages. This was also particularly emphasized by the COVID-19
pandemic, which caused a deterioration in the quality of life of the population through
significant socio-economic problems, including an increase in poverty or unemployment
rates [104]. In particular, rural development should take into account the area of residents’
mobility as a factor in decisions on shaping healthy local communities based on high
accessibility to public services, including transport and access to a diversified labor market.
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55. Eurostat. Available online: https://ec.europa.eu/eurostat/web/main/data/database (accessed on 5 January 2023).
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