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Abstract: Public transport in Warsaw is currently showing a
dynamic development. The capital of Poland, as the largest city
in the country, is constantly increasing spending on transport
and implementing large investment projects, such as the
expansion of the subway, which gives residents more
opportunities for efficient movement within the agglomeration.
Despite the implementation of these investments, there are still
some sensitive places in Warsaw where access to public
transport may be difficult. Given these conditions, a study of
public transportation accessibility is warranted and socially
needed. This article presents the results of a questionnaire
survey conducted among Warsaw residents. The study included
a group of 986 respondents, most people between the ages of
18 and 44. The analysis conducted looked at perceived
accessibility of public transportation and satisfaction with
public transportation services. As a tresult of the study, we
could identify the main factors that influence passenger
satisfaction, as well as examine transport accessibility in the
social city of Warsaw. Conclusions from the study may be
helpful for the city government to improve the functioning of
public transport.
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1. Introduction

Urban transport is one of the basic public services offered in cities.
The changes that are taking place in the world and the development of
postmodernism have initiated a whole new perspective on the demands that
are placed on the city by its residents. The concept of postmodern society is
also related to the development of transportation (Roman & Czapski, 2020).
In a postmodern society, the criterion of rationality becomes increasingly
important, where knowledge and other factors facilitate the understanding of
social phenomena (Costin, & Roman, 2020). Postmodern elements are
present in many areas of socio-economic human activity. Significantly, the
individualization of consumption can be considered as one of the main
trends, where many things are now becoming individual goods (Maciejewski,
2014). These changes also affect the process of perceiving public transport,
which has to meet the ever-new demands and needs of its users. The
postmodern approach has brought to society a new perspective on public
administration and management. It has also influenced the need for new
operating models for urban services such as public transport. This was
aimed at increasing the efficiency of management and improving the
effectiveness of these services while increasing public participation. Post-
modern society is characterized by people who want freedom, who want to
enjoy the benefits of modern technology, and who are mobile and flexible.
Mobility and related social openness are some of the characteristics of
postmodern societies (Mamzer, 2020). As a result of these conditions, this
research aims to analyze the accessibility of rail transportation in the city of
Warsaw and to assess passenger satisfaction with public transportation
services.

Research area

Warsaw is a city located in central Poland, which is also the capital of
the country. It is also the largest city with nearly 1.8 million residents
(Statistical Office in Warsaw, 2014). Due to its size, Warsaw also has the
most developed transportation network in the country. Warsaw has a
streetcar network consisting of 26 fixed lines with a total length of about 356
km. There are also two subway lines in Warsaw, of which the M1 line has
twenty-one stations with a total length of 23.1 km, and the M2 line is
currently under expansion and as of today, has thirteen stations with a length
of 12.6 km.
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According to data posted by the Public Transport Authority for
2019, public transport in Warsaw is a popular form of travel. In 2019, more
than 1.201 billion public transport trips were made, and the dominant role
was played by bus transport responsible for 49.84% of trips and 598.9
million passengers (Public Transport, 2019). The capital of Poland is the seat
of many institutions, therefore it is important that it is possible to travel
within its borders by public transport in an efficient and effective way
(Bochenski, 2018). Hence, this paper aims to examine the accessibility of rail
transport in the capital city of Warsaw, by its different districts.

For the purposes of this article, it is important to define the basic
concept of accessibility in the context of public transport. Accessibility to
public transport can be defined as the degree of difficulty in getting to public
transport such as metro, tram and bus.(Bok, Kwon 20106). Accessibility
significantly influences the perception of public transport by its users.
Accessibility can also be understood as the ability of the public transport
network to move people from A to B within a reasonable time(Murray,
Davis,Stimson et all, 1998). It is also the ability of the transport system to
adapt to the needs of different groups of passengers requiring special
solutions(Zajac, 2014).

Increasing access to public services is one of the main areas of city
policy in the field of transport, and a key element of an integrated transport
system( Wu & Hine, 2003). To be attractive to the passenger, public
transport must have stops located in convenient places for the passenger.
Providing efficient and easily accessible public transport is one of the main
policy objectives municipal authorities (Saghapour & Moridpour &
Thompson, 2016) This article presents the measures taken by the city of
Warsaw to improve the accessibility of public transport.

Research methodology

From the perspective of the functioning of the urban transport
system, its creators, and managers, it is extremely important to follow the
opinions of its users. It concerns especially inhabitants of the city and
Warsaw agglomeration as a whole.

To wverify the degree of wvariation accessibility of public
transportation, a survey was prepared and conducted in which respondents
were asked about their level of satisfaction with public transportation in
Warsaw, the scope of they use it, and were asked to identify the most
important problems and deficiencies in transportation infrastructure to
further determine how overall transportation accessibility can be improved
in individual neighborhoods of the Polish capital and the city as a whole.
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The survey ran from May 15, 2020, to July 14, 2020, during which
time 986 respondents were recruited for the study. The study was conducted
online due to legal constraints related to the current state of the Covid-19
pandemic.

Due to the quantitative nature of most of the data, in a large number
of cases the relationships found were tested for statistical significance (chi-
square test, ANOVA). Thus, only those relationships for which statistical
significance of the relationship was found were included in the description.

Various forms of communication were used to recruit respondents
for the study, with online media playing a key role (Facebook portal, mailing
lists, websites, etc.). Surveying nearly 1,000 people helped determine the level
of satisfaction of Warsaw residents with the availability of rail transportation.
The SPSS program was used to analyze the surveys, showing the use of
public transportation and satisfaction with accessibility to it. Both the mean
and median of the responses and the interrelationships between responses
(using ANOVA, chi-square, correlation) were considered in the study.

Characteristics of respondents

Over 986 people participated in the survey. Almost % of the people
surveyed were women (640 people).

The majority of the respondents were young people. The most
numerous age group where people under 26 years old (almost 2/3 of the
respondents) (Fig. 1). In total, people up to 44 years old are more than 90%
of all respondents. A large share of young people can be associated with the
online form of the survey.

age of respondents

m26-44
m45-59
H60-75

W under 26 years old

Fig. 1. The age structure of respondents (in years) (N=984)
Source: own elaboration based on survey results.
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An important demographic characteristic that can differentiate
public transport use is education. Respondents were most likely to have a
university degree, although they were not an absolute majority (49%). More
than one-third (36%) had a high school education, and only one in seven
had a junior high school diploma or less.

Warsaw as the biggest city in Poland is a place where thousands of
people travel every day. According to the answers of the respondents, most
of them live in Warsaw permanently (70%) and every tenth respondent lives
in the capital temporarily. Almost 18% of the respondents (about 150
people) live outside of Warsaw, within the metropolitan area. Respondents
were residents of all Warsaw districts. The largest group were residents of
Mokotow, Bialol¢ka, and Ursynow. Relatively least represented in this group
are smaller districts, such as Rembertéw, Wlochy, and Wilanéw (only a
dozen or so respondents each). More than 40% of respondents live in the
seven districts of the central part of the city. About the population of the
districts, people living in peripheral districts predominate. Residents of
Warsaw's right-bank districts are also much less represented, altogether
accounting for about 1/4 of the respondents. There is a correlation between
age and place of residence. As the age increases, the number of people living
in Warsaw decreases.

Respondents most often lived in their place of residence since birth
or for more than 15 years (total of almost half of the respondents). At the
same time, the structure of respondents indicates a high degree of mobility,
as more than 1/3 of the sample (35%) changed their place of residence this
year or in the last 5 years.

A relationship between place and period of residence was also
discovered. Residents of the Warsaw metropolitan area were mostly
respondents living there since birth. Residents of Warsaw are increasingly
likely to be those living there for less than 1 year.

As a result of the conducted research, a relationship between
working in the metropolis and social status was detected. A much higher
percentage of students live temporarily in Warsaw than those who work and
study here. There was also a correlation between social status and place of
residence. Additionally, more working people own a car than students and
learners, which is not surprising. People who work in the Warsaw
metropolitan area are more likely to own a car than those who do not work.

Half of the respondents were students. The analysis proved that
there is a relationship between the place of residence and studying. Students
usually live in Warsaw temporarily. Non-students, on the other hand, live in
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Warsaw permanently. Similatly, the period of living in the district/commune
and working in the Warsaw metropolitan area are statistically related.
Persons who have been living in Warsaw since birth and less than one year
are much more likely to be unemployed than others. Moreover, those who
have lived in Warsaw longer have longer work experience than those who
have lived for a shorter time.

Over 50% of those surveyed were engaging in gainful employment,
including half of those with student status. The majority of students did not
engage in gainful employment.

A correlation was also found between working in the Warsaw
metropolitan area and the frequency of the subway use. People who work
use the subway less often than those who do not work. People with higher
education are much more likely to be gainfully employed than those with
secondary and primary education.

The frequency of using public transport

Another issue covered by this study was the frequency of using
public transportation. Most of the respondents 97% are users of public
transport in Warsaw. All non-users have a car. More than 1/3 (36%) of all
respondents have their car. As age and education increase, the percentage of
people who own a car increases. Most people under 26 do not own a car and
most people over 26 do. Significantly, car owners use the subway or bus less
often. Car owners, on the other hand, declare much greater access to rail and
bus transportation near their residence. However, they have less access to
the subway and streetcars.
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Frequency of using public transport

400
300
200
- II I I
, allis l
subway tram train
H daily M 4-6 days a week
2-3 days a week Honce a week
M less than once a week | do not use this mode of transport

Fig. 2. Frequency of using public transport (by number of people and mode
of transport)
Source: own elaboration based on survey results.

The largest group of people admit to using a bus every day, followed
by the subway and streetcar (Fig. 2). The most frequently used (or not used
at all in the previous year) means of transport were trains (Koleje
Mazowieckie, SKM, or WKD). There is a statistical relationship between the
place of residence and the frequency of use of trains (KM, SKM, WKD).
Inhabitants of the Warsaw metropolitan area more often use rail transport
than residents of Warsaw. People who do not work most often choose
public transport and walk to school or university. Working people, on the
other hand, are much more likely to choose a bicycle, car, or motorcycle
than non-working people. Students are more likely to use public transit than
employed users.

To investigate the frequency of public transport use, it is also
important to identify the main reasons why respondents choose to travel by
public transport. This is because the demand for public transport services is
shaped by the intensity and habits of passengers to travel to work, school, or
places of entertainment from their place of residence (Chaberko &
Kretowicz, 2014). For this reason, the goal of city managers should be to
shape public transport accessibility in such a way as to allow passengers to
travel between these points as conveniently as possible. As can be seen from
the data in the chart above, the vast majority of respondents (80%) use
public transport on their way to work or school. Only 10% of respondents
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say that the biggest part of their journey to school/university/workplace is
by car. The group arriving by foot or bike is the least numerous (5 and 3%).
Hence, it can be concluded that public transport is a more frequently chosen
means of transport in Warsaw than individual transport.

As indicated by the responses of respondents it usually takes 30-60
minutes to get from home to work/school/university (43% of respondents).
42% of people spend up to half an hour commuting. Only every tenth
person spends a quarter of an hour on their way home. Commuting time to
the city center (Rondo Dmowskiego) is similar, which is not surprising given
that most respondents work in Srédmiescie (or Mokotéw). People who
commute shorter distances to work have a greater diversity of public
transport modes near their homes than those who commute longer. As the
length of the commute increases, the diversification of means of transport
chosen as the most frequent means of departure around the place of
residence decreases. As the diversification of public transport modes
increases, however, people use trains (KM, SKM, WKD) less frequently.
The group where the commuting time is less than 15 minutes is highly
diversified in terms of the means of transportation chosen. As the
commuting time increases, the share of subways decreases, followed by
streetcars and trains. In the last group, where the commuting time is over 60
minutes, the vast majority of respondents select bus transport.

travel time by public transport

M 15-30 minutes
H 30-60 minutes
B more than 15 minutes

W over 60 minutes

Fig. 3. Travel time to work/school/university (N=985)
Source: own elaboration based on survey results.

Most people who drive less than 60 minutes believe that driving time
is not a perceivable impediment on public transport. People who drive over
60 minutes mostly indicate driving time as a perceivable difficulty in moving
around by public transport.
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All passengers traveling less than 30 minutes have access to any of
the 6 public transportation modes near their residence (up to 10 minutes).
Among passengers traveling more than 30 minutes, some respondents
indicated that there is currently no public transport available around their
residence. This group of commuters also indicated that there is no subway
around their residence. As the length of the commute increased, so did the
frequency with which other modes of transportation were marked as
missing.

Those driving less than 15 minutes have at least one mode of
transportation near their residence. Some people driving more than 15
minutes do not have any means of public transportation near their residence.

A significant correlation was found between the place of residence
and time of commuting to school/university/workplace. People living in
Warsaw have shorter commuting times than residents of the Warsaw
metropolitan area. It is interesting that people who live shorter in Warsaw,
get to the center faster during rush hours than those who live longer.

Increasingly, the choice of place of residence considers the
availability of transport. It was found that people who live shorter in Warsaw
have more means of public transport in their area than those who live
longer. An analogous relationship exists between a shorter time of living in
Warsaw and better access to streetcar transportation (up to 10 minutes).

A correlation was also found between living in a particular part of
the city and accessibility to the subway. Districts of Targéwek, Srédmiescie,
Praga Péinoc, Wola, Bielany, Zoliborz, Ursynéw and Mokotéw show good
accessibility. The remaining districts are far from the subway.

Analysis of the relationship between getting to school/workplace
and university and the main mode of transportation (traveling the greatest
distance to school/university/workplace) revealed that those traveling the
shortest distances travel on foot. Those traveling medium distances use a
car/motorcycle and bicycle. In contrast, distances over 60 minutes are
covered mainly by public transport.

Those whose commute time to university/work/school is shorter
are more likely to use the subway than other users of this transportation.
Conversely, those whose commute time is longer are more likely to use rail
or bus.

The study found a relationship between the time it takes to get from
one's place of residence to the center of Warsaw during rush hour and the
means of public transportation departing most frequently from the vicinity
of one's place of residence (up to 500 m) during rush hour. Below 30
minutes the means of transport are strongly diversified with a slight
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advantage of the subway. After that, the share of railroads gradually
increases, and of the subway decreases. However, the number of buses
which are marked as the means of transport departing most often in the
group above 15 minutes increases significantly.

Most passengers traveling less than 15 minutes have access to a
subway, bus, or streetcar near the place where they live. In subsequent
groups, the proportions are reversed. Passengers who travel more than 60
minutes usually do not have access to a streetcar stop in the vicinity of their
residence.

The analysis also detected a relationship between the place of
residence and the most frequently departing means of transport. As one
moves farther from the center, the choice of bus transport increases, while
the share of the subway decreases.

Assessment of the satisfaction with public transportation accessibility.

Another focus of this study was to assess satisfaction with the
accessibility of public transport in Warsaw. The perceived overall quality of
public transport is the result of the combined effect of objective (actual
travel time, actual travel costs, possible accidents, etc.) and subjective factors
in individual travel experiences accumulated over an extended time
(Vanhanen & Kurri, 2005). For this study, factors such as accessibility,
frequency, speed, punctuality, cost of tickets, the opportunity for rest during
travel, and travel confidence were selected. Service quality is also important
in terms of perceived accessibility of public transport (Littman, Friman, &
Olsson, 2016). Indeed, a poor level of transport services provided can lead
to reduced accessibility.

Different methods have been adopted in the literature to measure
the quality of public transport services. In some approaches, the study of
service quality is based on the use of data related to customer satisfaction,
highlighting its importance as a major factor affecting passenger satisfaction
(Eboli & Mazzulla, 2011). Other ways focus on the use of objective
indicators and standards (Eboli & Mazzulla, 2010). This paper adopts the
first approach as the leading one, based on data obtained through a survey
questionnaire.

The service satisfaction part of the questionnaire examined overall
satisfaction with public transport services, which can be understood as the
subjective difference regarding the perceived discrepancy between
expectations and the perceived level of service (Littman, Friman, & Olsson,
2020). Thus, it can be considered as the degree of satisfaction of passengers'
needs. Hence, respondents were asked about their overall level of
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satisfaction with Warsaw's transportation accessibility on a scale of 1 to 5,

where 1 meant low satisfaction and 5 meant high satisfaction. As the results

of the survey indicate, overall satisfaction with the availability of public

transportation is good, as 37.1% of respondents rated their level of

satisfaction as good and 28.8% rated their level of satisfaction as very high.
Most people rate transportation a 4 on a 5-point scale.

Overall degree of satisfaction [zAkres
KOMOREK];

400 [WARTOS(]

250 [ZAKRES

KOMOREK];
300 [WARTOSC]

[ZAKRES
250 KOMOREK];

[WARTOSC]
200
[ZAKRES

150 KOMOREK];
[ZAKRES [WARTOSC]

100 KOMOREK];
o [WARTOS(]

,
1 2 3 4 5

Fig. 4. The degree of satisfaction with the availability of communication
near their place of residence (N = 984)
Source: own elaboration based on survey results.

Those who were most satisfied with public transportation in their
place of residence (rating 5) most often also indicated that there was no lack
of any means of transportation around their residence. Those who were less
satisfied (ratings 1-4), on the other hand, most often indicated that there was
no subway system near their place of residence. Car owners are less satisfied
with the accessibility of their place of residence than those who do not have
a caf.

Those who have lived in the capital for a shorter time are more
likely to lack elements of transportation infrastructure (stops, stations) than
those who have lived longer. In all age groups, the most lacking element of
infrastructure was the subway.

Respondents, when asked about the decisive factors in choosing
public transport (they could indicate up to three options), most often chose
the availability of these means of transport and their frequency (Figure 74).
Other important motives included travel speed and punctuality. The cost of
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tickets was indicated much less frequently (about 1/5 of people). As can be
seen from the presented data, respondents place the most importance on the
availability of public transport. Residents of Warsaw want public
transportation that provides them with high frequency, high speed, and good
punctuality. Issues such as ticket cost are also important to Warsaw citizens,
but they are a secondary consideration. It follows, therefore, that the goal of
the city authorities should be to continuously increase the availability and
frequency of public transport, even if it means a moderate increase in ticket
prices.

decisive factors in choosing public transport

certainty of access

possibility of rest while traveling
ticket price

punctuality

speed

frequency of running

availability

o

100 200 300 400 500 600 700

Fig. 8. Decisive factors in choosing public transportation (N=984)
Source: own elaboration based on survey results.

As indicated by the survey data, the current availability of public
transportation is at a good level in many parts of Poland's capital. Nearly half
of those surveyed (41%) believe that there is no shortage of public
transportation near their place of residence. This is most often the opinion
of those who have access to the subway, streetcar, or bus (in descending
order of the percentage indicating no access). Interestingly, not all (only
87%) who experience a lack of public transportation near their residence (up
to 10 minutes) believe they need it. If there are at least three types of public
transportation in the area, most respondents indicate that they do not lack
any means of transportation. If the number of public transportation modes
is less than three, most respondents indicate the subway as the missing
mode.
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Of those who think that one of the means of transportation is
missing, the most frequently selected answer is the subway (35%), followed
by the streetcar (10%). Similarly, when asked about elements of
transportation infrastructure, respondents indicated the lack of a subway
station or streetcar stop. People living in an area from which the subway is
the most frequent means of transportation during rush hour think (76% of
respondents) that there is no lack of any means of transportation in the area
where they live. Analogical indicators for streetcars are only 54%, for buses
only 48%. The subway as the missing means of public transport is indicated
by those who perceive problems with driving time. On the other hand, for
those living in an area where the departure frequency of the most accessible
means of transport is more than 60 minutes, they believe that they miss bus
transport the most. People traveling under 60 minutes most often indicated
that there is no missing infrastructure element around their place of
residence. Those traveling more than 30 minutes were most likely to indicate
that they lacked a subway around their residence. As the commute time
increased, respondents showed a greater diversification of the means of
transportation missing near their residence.

The most accessible mode of public transportation is the bus; over
90% of respondents have access to it. The bus is also the most frequently
indicated means of transport showing the highest frequency. Most people
who do not have access to bus transportation also indicate that they do not
have access to any means of transportation. Peripheral districts and
Warsaw's subutban boroughs have fewer means of public transportation
within 10 minutes of their place of residence than Warsaw's central districts.

public transport in the immediate vicinity of
respondents

city bike NG

bus

tram
train I
subway NN
0 200 400 600 800 1000

Fig. 9. Public transport in the immediate vicinity of respondents (IN=984)
Source: own elaboration based on survey results.
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The bus, as a common means of transport, is also indicated as the
most frequent departures from the area inhabited by the respondents.
During rush hours (7-9 a.m. and 2-6 p.m.), it can be counted on by half of
the respondents (49%), while the streetcar and subway are most often
available during these hours for about 20% of respondents.

Accessibility of public transport during rush hours is at a good level.
Almost 40% of respondents do not have to wait more than 5 minutes and 8
out of 10 people have a chance to use public transport within 15 minutes.
What is puzzling 45 respondents constituting 4.6% of the surveyed people
indicated a lack of access to public transport during rush hours. This
situation requires further diagnosis and identification of areas where public
transport does not reach or reaches a small extent to increase its availability.

Frequency of running public transport
during peak hours according to the place of

residence

[ZAKRESZAKRES
QMOF&QMOREK]

\

m more often than every 5 minutes m every 5-15 minutes

[ZAKRE
KOMOREK]

[ZAKRES
KOMOREK]

[ZAKRES
KOMOREK]

= every 15-60 minutes m |ess often than every 60 minutes

= missing communication

Fig. 10. Frequency of running public transport during peak hours according
to the place of residence (N=984)
Source: own elaboration based on survey results.
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Respondents, despite general satisfaction with public transport,
indicated perceived problems and difficulties connected with it. The most
frequently mentioned problems in public transport are congestion, lack of
punctuality and lack of air conditioning. About 1/3 of respondents indicated
also dirt or unpleasant smell, driving time, or lack of a personal culture of
fellow passengers.

Respondents indicating that one of the problems in public transport
is crowding usually also indicate the lack of punctuality (over 58% of people
indicated those two options). Only slightly less frequently (59%) people
indicate both crowding and lack of ventilation/too hot/too cold. People
studying in Warsaw who are transport users perceive a greater problem with
the punctuality of public transport than other transport users.

Interestingly, there is no correlation between indications of the
problem of not being on time and driving time or transportation coverage.
Similatly, people indicating lack of ventilation/too hot/too cold as a
problem usually do not indicate lack of security or thefts. At the same time,
indicating a noise problem is usually not associated with a problem of
outdated rolling stock. Likewise, when someone is bothered by high ticket
prices, they usually do not point to travel time or too frequent/frequent stop
spacing as a hindrance. Nor do high ticket prices go together with the
problem of coverage (inability to get to) certain places.

Table 1. Difficulties/problems petceived in public transportation

Impediment/problem INumber of indications
crowd 786
unpunctuality 559
no ventilation / too hot / too cold 552
dirt, unpleasant smell 382
driving time 351
lack of good manners of the fellow passengers 317
reach (many places cannot be reached) 196
noise 148
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high prices/tickets 143
station stops are spaced too rarely 03
outdated rolling stock 74
other 71
lack of security/thefts 65
lack of good manners of the driver/tram drivers 54
lack of adaptation to the needs of people with a
disability

53
too few low-floor buses 30

Note: respondents could indicate up to three options.
Source: own elaboration based on survey results.

Passengers who travel longer with more problems and difficulties
with public transport.

Good accessibility to public transportation is also evidenced by the
fact that only one in seven (14%) of those surveyed are forced to give up
preferred leisure-time activities due to transportation inaccessibility.
Understandably, those who report higher levels of satisfaction are less likely
to give up their preferred leisure time interests due to the unavailability of
transportation in the area. The same is true for those with access to a
subway, city bike, or, in general, access to more public transportation in their
place of residence. In general, as the number of means of transport near
one's place of residence increases (up to 10 minutes), the number of people
giving up preferred leisure time interests due to the inaccessibility of
transport in the area decreases.

People who give up their preferred activities because of inaccessible
transportation during their free time are also more likely to indicate
perceived transportation problems: high ticket prices, reach (many places
cannot be reached). This is a group that in half of the cases has to wait more
than 15 minutes for a means of transportation.
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There is also a correlation between giving up preferred leisure
interests due to the inaccessibility of transportation in the area and the age of
the respondents, as younger people are less likely to have to give up
preferred leisure interests due to the inaccessibility of transportation in the
area than older people. Similarly, people who live in Warsaw for a shorter
time are less likely to give up their preferred leisure time activities due to
inaccessible transportation. People who take the bus longer to get to
university/work/school are more likely to have to give up their preferred
leisure time interests due to the inaccessibility of transport in the area than
people who take the bus shorter.

Conclusion

The survey allowed us to determine the level of satisfaction of the
residents with the availability of public transportation. Additionally, it
allowed for the identification of the most important problems related to the
use of public transport.

In the survey, 986 respondents were surveyed. The majority of
respondents were public transportation users. The largest group was under
the age of 26. Survey participants were highly diversified in where they lived.
Although respondents rate public transportation in Warsaw very highly, their
assessments of public transportation accessibility vary widely.

We could find any statistically significant relationships. There is a
difference between respondents who live in the central districts of Warsaw
and those who live in the outskirts. There is also a difference between
respondents who have public transportation in the closest vicinity of their
residence and those who do not. People who live in peripheral districts and
those who are far from rail transport have a worse opinion of public
transport in Warsaw. The maps confirm the diversification of rail
transportation availability. Huge areas of peripheral districts are excluded
from transportation.

Inhabitants of central parts of Warsaw believe, for the most part,
that transportation in the city is very good, they do not have to give up their
preferred leisure activities, and they get to work, school or university quickly.
Residents of peripheral parts of Warsaw, especially those who live in areas
that do not have access to rail transportation, point to communication
exclusion. Respondents living far from the city center often have to give up
their preferred free-time activities, they find it most beneficial to bring the
subway network to the vicinity of their place of residence.

The main problems perceived by users are crowd, lack of
punctuality, and lack of ventilation/too cold or too hot in rail transport
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vehicles. The subway was found to be the most frequently mentioned mode
of transport that is missing in the area where they live. The subway is also
one of the determinants of the attractiveness of the place of residence, as it
allows easy and fast transportation within the city as well as increases the
value of the property itself (Forouhar, 2016). In other words, properties that
are located within the subway in Warsaw are desired by both buyers and
renters of apartments in the capital.

Increasing accessibility to public transport is also important to
reduce the environmental impact of transport. Public transport such as
buses, trains, streetcars, and subways can carry many people at the same time
and emit less carbon dioxide per person than cars. Investments in urban
transport also help to reduce traffic crowd and its consequences such as
noise and pollution. In the future, public transport may become emission-
free as more and more cities in Poland are investing in electric buses.

References

Bochenski T., (2018), Badania dostepnosci transportowej ze szczegblnym
uwzglednieniem kolei [Resarch on transport accessibility with a special
focus on railway, In; S. Sitek editiors, ,,Stare 1 nowe” problemy badawcze w
geografii spoleczno ekonomicznej,| Old and new “research problems in
socio-economic geography], z .8, p. 103-121.

Bok J, Kwon Y. Comparable Measures of Accessibility to Public Transport Using the General
Transit Feed Specification. Sustainability, 8(3):224.
https://doi.org/10.3390/su8030224.

Chaberko T. Kretowicz, P. (2014) Local public transport planning in Poland -
geographical input. In: Szymanska, D. and Bieganiska, J. editors, Bulletin of
Geography. Socio-economic Series, No. 23, Torun: Nicolaus Copernicus
University Press, pp. 7-24. DOL: http://dx.doi.org/10.2478 /bog-2014-
0001.

Costin, A., & Roman, A. F. (2020). Discussing with the Parents of High School
Students: what do They Know about Drugs?. Postimodern Openings, 11(1), 01-
19. https://doi.org/10.18662/po/105.

Ebolj, L., & Mazzulla, G. (2010). How to capture the passengers’ point of view on a
transit service through rating and choice options. Transport Reviews,30(4),
435-450. doi:10.1080/0144164090306844.

Ebolj, L., & Mazzulla, G. (2011). A methodology for evaluating transit service
quality based on subjective and objective measures from the passenget’s
point of view. Transport Policy,18(1), 172-181.
doi:10.1016/j.tranpol.2010.07.

401


https://doi.org/10.18662/po/105

Analysis of Accessibility of Public Transport in Warsaw in the Opinion of Users
Rafal STACHYRA & Kamil ROMAN

Forouhar, A. (2016). Estimating the impact of subway rail stations on residential
property values: evidence from Tehran. Public Transport, 8, 427-451.
https://doi.org/10.1007 /s12469-016-0144-9.

Friman, M.; Littman, K.; Olsson, L.E. Public Transport Quality, Safety, and
Perceived Accessibility. Sustainability 2020, 12, 3563.
https://doi.otg/10.3390/su12093563

Littman, K., Friman, M. & Olsson, L.E. (2016). Perceived Accessibility of Public
Transport as a Potential Indicator of Social Inclusion. Social Inclusion. 4, 36—45
http://dx.doi.org/10.17645/si.v4i3.481.

Maciejewski G. (2014). Zachowania konsumentéw w dobie postmodernizmu.
[Consumer behavior in the era of postmodernism| Marketing i Rynek, 8,
1129-1135.

Mamzer, H. (2020). Postmodern Society and Covid-19 Pandemic: Old, New And
Scary. Society Register, 4(2), 7-18. https:/ /doi.org/10.14746/51.2020.4.2.01.

Murray A. & T, Davis R., & Stimson R.J., & Ferreira L., (1998). Public
Transportation Access, Transportation Research Part D: Transport and
Environment, 3(5), 319-328, https://doi.org/10.1016/S1361-
9209(98)00010-8.

Roman, K., & Czapski, G. (2020). Quality Assessment and Passenger Satisfaction
from Public Transport Services in Radom. Postmodern Openings, 11(1),
71-92. doi:10.18662/po/109.

Saghapour, T., & Moridpout, S., & Thompson, R. G. (2016). Public transport
accessibility in metropolitan areas: A new approach incorporating population density.
Journal of Transport Geography, 54, 273—-285.
doi:10.1016/j.jtrangeo.2016.06.019.

Statistical Office in Warsaw. (2014) Statystyczne Vademecum Samorzadowca.|
Statistical Vademecum of a Local Government|, The city of Warsaw,
Retrieved from:
https:/ /warszawa.stat.gov.pl/vademecum/vademecum_mazowieckie/port
rety_miast/miasto_warszawa.pdf.

Vanhanen K., Kurri J. (2005), Quality Factors in Public Transport, Helsinki
University of Technology http://transportation.otg.il/en/node/3017.

Vicente, P., Suleman, A. & Reis, E. Index of Satisfaction with Public Transport: A
Fuzzy Clustering Approach. Sustainability 2020, 12, 9759.
https://doi.org/10.3390/sul22297.

Warszawa: 1,2 mld pasaserow komunikacgyi miejskiej 1w 2019 rokn | Warsaw: 1.2 billion
public transport passengers in 2019] Retrieved from:
https:/ /www.transport-publiczny.pl/mobile/warszawa-12-mld-pasazerow-
komunikacji-miejskiej-w-2019-roku-63888.html.

Wu, B & M., Hine, J.P., (2003). A PT AL approach to measuring changes in bus service
accessibility. Transport Policy 10, 307-320.

402


http://dx.doi.org/10.17645/si.v4i3.481
https://doi.org/10.3390/su122297

Postmodern September, 2021
Openings Volume 12, Issue 3

Zajac AP, (2014), Dostepnosé transportu publicznego na prgykiadzie Warsgawy. Aktywnosé
organizagi pozarzadowych w tworgenin polityki transportowey w zakresie
ogolnodostepnel komunikagji biorowes [Public Transport Availability on the Example
of Warsaw. Nongovernmental Organizations Activity in Creating Transport Policy
within Generally Available Public Communication],Studia Ekonomiczne, 165,
136-144.

403



