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Abstract: In recent years, numerous Polish cities and municipalities have become involved in the creation of bike-sharing 
systems. Although the contribution of bike-sharing to creating sustainable transport caused some controversy in the literature, 
the positive role of cycling in promoting low-emission mobility and a healthy lifestyle is widely acknowledged. As part of 
the European Union’s sustainable transport agenda, some Polish local governments have obtained funding from structural 
funds for the implementation of bicycle-sharing schemes. This article presents an overview of selected systems, as well as  
a preliminary analysis of their users’ activity based on data obtained through a Web API. Although the scope of the data was 
limited in time due to the shutdown of the systems caused by the COVID-19 pandemic shortly after their spring reactivation, 
some patterns could be observed. In particular, users activity was more evenly distributed over time in larger cities (over 300 
thousand of residents), whereas in smaller cities alternating periods of high and low activity was observed.
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Introduction 

Bike-sharing systems (also known as public bike 
schemes) are becoming more and more popular in 
recent years (Parkes et al. 2013; Fishman, 2016). They 
can increase accessibility to other forms of transport 
(Jäppinen et al., 2013; Molin et al., 2016), as well as to 
places related to tourism and recreation (Bieliński et 
al., 2019). Most bike-sharing systems are found in Eu-
rope (Médard de Chardon et al. 2017; Raux, 2017), Asia 
(Shen et al. 2018; Yao et al., 2019) and North America 
(Martin, 2014; Winters et al., 2019). Most of them oper-
ate commercially, while only a small part is operated 
on a non-profit basis (Médard de Chardon et al., 2017). 
In general, bicycle systems operators in Europe re-
ceive public support (Fuller et al., 2013). They can also 
benefit from advertisements on bicycles and stations. 
Sometimes, bike-sharing systems are sponsored by 
private companies.

In Poland, the first public bike scheme was created 
in Kraków in 2008 (Łastowska and Bryniarska, 2015). 
In 2016, there were already about 20 such schemes in 
operation (Dębowska-Mróz et al., 2017), while in 2018 
there were about 60 (Kwiatkowski, 2018). In March 
2020, there were 96 bike-sharing systems function-
ing in Poland (Ostre hamowanie roweru miejskiego, 
2020). The largest number of systems in Poland is 
operated by the German company Nextbike (Ostre 
hamowanie roweru miejskiego, 2020). Some public 
bike schemes are co-financed with funds from the 
European Union, with the European Regional Devel-
opment Fund being the main source of funding.

The first purpose of this paper is to explore how 
Polish bike-sharing systems,  financed from the Eu-

ropean Union funds, are used. To achieve this aim we 
explore data obtained from a web service provided 
by the system operator. The database contained in-
formation on the movements of bicycles and their 
numbers at individual bike stations. The research 
used a  computer program that retrieved informa-
tion using the Nextbike dedicated Web API1. Conse-
quently, the frequency of bike rentals on single days 
of March 2020 was visualized using a calendar heat-
map. The most popular bicycle stations in selected 
cities were also shown. The second purpose of the 
work was to provide basic information about projects 
that supported the financing of city bikes-sharing 
systems in selected cities. Brief characteristics of the 
examined systems were also made.

1. Materials and methods

Bike-sharing systems in Poland are typically inactive 
during winter and resume operation in early spring 
(Powrót rowerów miejskich Nextbike, 2020). This 
is usually the beginning of March. In turn, they are 
usually suspended in the fall. Few systems, such as 
Wrocławski Rower Miejski and Rowerowe Łódzkie 
operate throughout the year. 

A brief description of bike-sharing systems sup-
ported by European Union funds in selected Polish 
cities is presented in Table 1. Only the systems for 
which trip data could be obtained were presented. 

1	 In this case, a network interface that enabled data trans-
fer in real time directly from the Nextbike database to any 
computer. This makes it easier to obtain data that is deliv-
ered in a database file convenient for further processing.

Tab. 1. List of examined cities and project titles supporting the considered city bike-sharing systems.

The city Project title and funding information (where available) Purpose of the system

Grodzisk 
Mazowiecki

“The system of unmanned bicycle rental as an integrated, innovative tourist product of 
the Grodzisk Mazowiecki commune”. (Mapa dotacji UE, 2020)

Sustainable transport, 
tourism and recreation

Kołobrzeg
“Intelligent transport systems, bike paths, municipal bike rental  

and Park & ​​Ride strategic parking lots”.
(ZIT Kołobrzeg, 2020)

Sustainable transport, 
tourism and recreation

Koszalin
“Investments in integrated infrastructure related to low-emission transport in Koszalin”.

The total value of the project: PLN 20,673,719 (EUR 4,698,572).
 (Inwestycje Koszalina, 2020)

Sustainable transport

Lublin

“European Capital of Bicycle Tourism in Lublin”.
The total value of the project:

PLN 8,596,021 (EUR 1,953,641). Co-financing value: PLN 3,419,293.28 (EUR 777,161). 
(Lublin – Projekty zrealizowane, 2020)

Sustainable transport, 
tourism and recreation

Ostrów  
Wielkopolski

“Modernization of urban transport in Ostrów Wielkopolski along  
with other low-carbon activities in the Kalisko-Ostrowska agglomeration.”

The total value of the project was over PLN 39,000,000 (EUR 8,863,636)  
(Ostrów Wielkopolski – Unowocześnienie transportu miejskiego, 2020)

Sustainable transport
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Tab. 2. Basic information about the presented city bike systems. Poland currency – PLN (1 PLN ~ 0,25 USD).

The city Number  
of inhabitants

Number  
of bikes

Number  
of station

Launch 
date The cost of renting a bike

Grodzisk Mazowiecki 30 000 92 12 2014

1 – 20 minutes – 0 PLN.
21 – 60 minutes – PLN 1
61-120 minutes – 1 PLN.
121 – 180 minutes – PLN 1
181 minutes and each subsequent hour – 5 PLN. 
(Grodziski Rower Miejski – Cennik, 2020)

Kołobrzeg 45 000 135 13 2017

1-20 minutes – PLN 0.
21-60 minutes – 2 PLN.
61-120 minutes – 3 PLN.
121 minutes and another hour – 10 PLN. 
(Kołobrzeski Rower Miejski – Cennik, 2020)

Koszalin 100 000 100 10 2018

1-20 minutes – PLN 0.
21-60 minutes – PLN 1
61 minutes and another hour – 2 PLN. 
(Koszaliński Rower Miejski – Cennik, 2020)

Lublin (and Świdnik) 370 000 961 98 2014

1 – 20 minutes – 0 PLN.
21 – 60 minutes – PLN 1
61-120 minutes – 3 PLN.
121 minutes and each subsequent hour – PLN 4. 
(Lubelski Rower Miejski – Cennik, 2020)

Ostrów Wielkopolski 72 000 81 10 2017
1 – 240 minutes – 0 PLN.
241 minutes and each subsequent hour – 10 
PLN. (Ostrowski Rower Miejski – Cennik, 2020)

Rowerowe Łódzkie (Koluszki, 
Kutno, Łask, Łowicz, Łódź, 
Pabianice, Sieradz, Skiernie-
wice, Zduńska Wola, Zgierz)

900 000  
(all cities in total) 1000 125 2018

1 – 20 minutes – 0 PLN.
21 – 60 minutes – PLN 1
61-120 minutes – 3 PLN.
121 minutes and each subsequent hour – 5 PLN. 
(Rowerowe Łódzkie – Cennik, 2020)

Szamotuły 19 000 60 7 2017
1 – 180 minutes – 0 PLN.
181 minutes and each subsequent hour – 10 PLN.  
(Szamotuły Bike – Cennik, 2020)

Tarnów 100 000 110 10 2018

1 – 20 minutes – 0 PLN.
21 – 60 minutes – PLN 1
61 minutes and each subsequent hour – PLN 2. 
(Tarnowski Rower Miejski – Cennik, 2020)

Source: Own elaboration based on data from project websites and pages of public bicycle systems in selected cities. 

Rowerowe 
Łódzkie

“Integration of various public transport systems through the development of inter-
changes in the Lodz region.” (Wojewódzki Rower Publiczny, 2020)

Sustainable transport

Szamotuły

“Delivery, installation and commissioning of a city bike system with complete 
equipment as part of the construction of an integrated transfer node in Szamotuły, 

Pamiątkowa Baborówek with infrastructure”  
(Szamotuły Bike, 2020)

Sustainable transport

Tarnów “Integration of public transport in Tarnów” (BIP Małopolska, 2020) Sustainable transport

Source: Own elaboration based on data from project websites and pages of public bicycle systems in selected cities.  
The information on the total cost of the project was not available for some cities.

The investigated schemes were available in cities 
with various numbers of inhabitants (e.g. Szamotuły 
– 19000, Kołobrzeg – 45000, Koszalin – 100000, Lublin – 
330000). In the case of Łódź inhabited by about 700000 
people, the situation was more complicated. The city 
terminated its bike-sharing scheme in 2019 due to in-
creasing maintenance costs. Instead, it has participated 
in a regional-scale project “Rowerowe Łódzkie”. Thus, 

the number of bicycles available in Łódź was small com-
pared to other major cities in Poland. 

Most of the investigated  bike-sharing systems 
have been established after 2017. Two exceptions are 
Grodzisk Mazowiecki and Lublin, which were created 
in 2014. The number of inhabitants of selected cities, 
the number of available public bicycles, and the cost 
of renting are presented in Table 2.
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Among the investigated systems, Lublin has got 
the largest number of available bicycles 961, which 
seems to be much for a city with 330000 residents. It 
is also worth noting that Grodzisk Mazowiecki – a city 
with a population of 30000 – had a decent number of 
92 bicycles. On average, there were around 10 bikes 
per bicycle station in the studied cities. Usually, users 
can rent the bicycles for free for about 20 minutes. 
However, in Ostrów Wielkopolski up to 4 hours of 
riding are free. Similarly, in Szamotuły bicycles could 
be freely used for up to 3 hours.

Data on the number of rentals on individual days 
were obtained using a dedicated Web API of the op-

erator Nextbike. A script written in Python was used 
to download the data. Data related to bikes and sta-
tions (identifier, name, location, the current number 
of bikes, and time) were acquired. Data were collected 
every 10 minutes, 24 hours a day, 7 days a week.

Subsequently, for the purposes of data analysis 
we developed eight scripts written in R programming  
language2 (one script per city). The script worked with 

2	 The following R libraries were used: “plm”, “ggplot2”, 
“ggTimeSeries”, “data.table” – see Croissant and Millo 
(2018); Dowle and Srinivasan (2019); Kothari (2018); Wick-
ham (2016) for further details.

Michał Dzięcielski, Marcin Woźniak, Adam Radzimski

two CSV databases3: one with the geographic coor-
dinates of bike stations and another with the coor-
dinates of bicycles. The databases also contained 
the names of bike stations and UNIX timestamps4 
that were converted to common date/time format. 
The databases were then cleaned of outliers – the 
geographical coordinates of bikes/stations that did 
not match the area of a given city5. Consequently, 
in the next step, only the bicycles that changed 
their geographical position within the city limits 
were picked up for further consideration. Finally, 
the R script produced calendar heatmaps as well as 
frequency bar plots for the given city. Descriptive 

statistics of data used in our analysis are presented 
in Table 3.

3	 The CSV databases were extracted from real-time data 
feed SQLlite databases.

4	 Unix time is a system for describing a point in time. It is 
the number of seconds that have elapsed since 00:00:00 
UTC on 1 January 1970 (so-called the Unix Epoch) (Neil 
and Stones (2008)).

5	 Biased coordinates may be the result of read errors of GPS 
positioning devices installed in bikes/stations. They con-
stitute the promil of all observations.

Fig. 1. Spatial distribution of selected city bike systems, co-financed from the EU funds.

Source: own elaborations based on Nextbike Polska (2020).
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2. 	Usage analysis of bike-sharing systems in 
selected cities

	
2.1. Koszalin

The Koszalin City Bike was established in 2018. There 
are 100 bicycles and 10 bike stations in the city. In 
2019, the bikes were used over 52000 times. There are 
over 13000 registered users in the system (over 10% 
of city residents). The operator’s data show that the 
largest group are users aged 30-39 (28% of all regis-
tered customers). Almost equally active are people 
aged 18-25 (25% of users). Most rentals (86%) were 
made using the Nextbike mobile application. The 

average duration of a single rental was 30 minutes 
and 16 seconds. The largest number of rentals (16.7%) 
took place between 6 pm and 8 pm (Koszaliński Row-
er Miejski – Podsumowanie 2019 roku).

According to our data, the most popular days in 
terms of rentals were March 8 and 11 (Fig. 2A). After 
March 17, the number of rentals decreased and some 
days with no bicycle rentals occurred (e.g. March 18 
and 31). Stations located relatively close to the city 
center were most popular, as well as these located in 
close proximity to schools and universities (Budow-
lanka, Politechnika) (Fig. 2B). Other popular stations 
were located in the very downtown (Zielona, ​​Ratusz).

Exploring bike-sharing systems in Poland co-financed from the European Union funds

Tab. 3. Descriptive statistics of data used in analysis.

The city Time range of 
data

Mean number 
of rentals

Maximum number 
of rentals

Minimum number of rentals Standard 
deviation

Grodzisk Mazowiecki 1.03-2.04 5 19 rentals (3.03) 0 rentals (14-15 and 25-26.03) 5

Kołobrzeg 1-30.03 8 17 rentals (22.03) 2 rentals
(3, 8 and 29.03)

10

Koszalin 3.03-2.04 8 21 rentals (11.03) 0 rentals (15.03) 5

Lublin 19-31.03 63 247 rentals (29.03) 3 rentals (19 and 20.03) 64

Łódź (within: Łódzkie 
voivodeship bike system)

5.03-2.04 22 40 rentals (23.03) 11 rentals (29.03) 7

Ostrów Wielkopolski 1.03-13.03 6 25 rentals (11.03) 1 rentals (12.03) 6

Szamotuły  1-23.03 4 14 rentals (4.03) 0 rentals
(18 and 20.03)

3

Tarnów 1-31.03 3 7 rentals (29.03) 0 rentals (12-19.03) 2

Source: own elaborations based on Nextbike data.

Fig. 2. The frequency of city bike rentals (A) and the most popular stations (B) in Koszalin on individual days of March 
2020.

Source: own elaborations based on Nextbike data.
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2.2. Kołobrzeg

The Kołobrzeg bike-sharing system was created in 
2017. In the third season of operation, the system 
offered 135 bicycles located at 13 stations. In 2019, 
bicycles were rented over 88000. times. Residents 
and tourists staying in Kołobrzeg most often used 
the bikes between 3 pm and 7 pm, when there were 
over 33% of all rentals. There are about 24500 reg-
istered users of the system, corresponding to about 
50% of the city’s population, but many registered 
users were likely tourists due to Kołobrzeg being 
a  popular sea resort. In March, the distribution of 
rentals was very evenly distributed, however, most 
rentals were recorded on Saturdays (17.6%). Bicycles 
were most often used from June to August, with Al-
most 60% of all trips taking place during this period. 
Over 18500 trips occurred in July alone (Kołobrzeski 
Rower Miejski – Podsumowanie 2019 roku).

Our results show that the most popular day in 
terms of the number of rentals was March 22 (Sat-
urday). The overall frequency of city bike rentals in 
March in Kołobrzeg was illustrated in Fig. 3A. In turn, 
the most popular bike stations were those located in 
the city center (Słowińców, Fredry, railway station), 
and nearby recreational areas (ul. Fredry) – Fig 3B.

transport. In addition, there are a number of non-
governmental organizations and informal groups 
active in the promotion of cycling. Cyclists can cur-
rently use 961 shared bikes, located at 98 self-service 
stations in Lublin and the nearby city of Świdnik. 
In 2019, the bicycle system was used more than 
658000 times, and the number of users exceeded 
112000 (over 30% of the city’s population). Accord-
ing to the Nextbike report (2019), the largest num-
ber of rentals (17%) took place between 3 pm and 
5 pm, which suggests high usage for returns from 
work. The most numerous group – 45% of all reg-
istered users – were people between 18-25 (about 
50800 persons). In turn, inhabitants of Lublin and 
Świdnik aged 30 to 39 constituted almost 20% of all 
users (22400). By contrast, seniors were a relatively 
small group of about 1350 active users of city bikes  
(1,2%).

In 2020, in Lublin, the bike-sharing system was 
not launched until 19 March, and data were collected 
until 31 March. In this short period, 29 March (Sun-
day) was by far the most popular day with a record 
number of 247 rentals. In turn, cyclists rarely made 
use of the system on March 19, 20, and 31, when the 
number of rentals fell to just 3 (Fig. 4A).

Michał Dzięcielski, Marcin Woźniak, Adam Radzimski

Fig 3. The frequency of city bike rentals (A) and the most popular stations (B) in Kołobrzeg on individual days of March 
2020.

Source: own elaborations based on Nextbike data.

2.3. Lublin

The Lublin City Bike was established in 2014. In 
2019 there was about 170 km of bicycle routes in 
Lublin, partly due to support from the European 
Union funds. The city has also adopted strategic 
documents regarding the development of bicycle 

Stations located close to housing estates (Kraśnicka, 
Judyma), academic campuses (Czwartaków), as well 
as around the city center were the most popular. Fi-
nally, those located near the recreation areas (Zamo-
jska Street, Piłsudskiego Street) also enjoyed consid-
erable popularity (Fig 4B).



13Exploring bike-sharing systems in Poland co-financed from the European Union funds

Fig 4. The frequency of city bike rentals (A) and the most popular stations (B) in Lublin on individual days of March 2020.

Source: own elaborations based on Nextbike data.

2.4. Tarnów

Tarnów City Bike was established in 2018. It consists 
of 10 self-service stations and 110 bikes (including 
bikes for children). In 2019, the system recorded 21500  
rentals (Tarnowski Rower Miejski – Podsumowanie 
2019 roku). The number of users was over 5,000 
(about 5% of the city’s population). 

According to data, the bike system in Tarnów in 
2020 was launched on March 1. There were no rent-
als during the week between March 12 and March 
19. It is possible that maintenance work was done 

Fig. 5. The frequency of city bike rentals (A) and the most popular stations (B) in Tarnów on individual days of March 2020.

Source: own elaborations based on Nextbike data.

in Tarnów was only 2, and the system was the most 
popular on March 29 (7 rentals). The number of city 
bike rentals in Tarnów, including individual days of 
system operation, is presented in Fig. 5A. The most 
frequented stations were located near sports and 
recreation facilities as well as transport hubs (Fig. 5B). 

2.5. Łódź 

The “Rowerowe Łódzkie” project is a very interesting 
initiative, which is an example of a  so-called Bike-
Train-Bike system. It aims to facilitate cycling trips 

at that time, but we could not find any information 
confirming this. The average daily number of rentals 

to railway stations within the Łódzkie voivodeship. 
It was launched in 2018 with 125 city bike stations 
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being made available in 10 cities of the Łódź voivode-
ship, including Koluszki, Kutno, Łask, Łowicz, Łódź, 
Pabianice, Sieradz, Skierniewice, Zduńska Wola and 
Zgierz. In total, about 1000 bikes are available to the 
users. Among them are also 4th generation bicycles 
with GPS modules that can be left outside the bike 
stations.

The database obtained by the authors for Łódź 
covers the period from 5 to 31 March. At that time, the 
most popular days in terms of rentals were March 20 
and 23. On the other hand, the 14th and 29th day of 
the month recorded the lowest traffic. Many rentals 
in Łódź took place outside of the stations. Thus, rent-
als recorded at the stations seem to be relatively low 
(Fig. 6A). The popularity of bicycle stations is closely 
related to the functioning of the Łódź Voivodeship 
Railway. The most popular bicycle stations are there-
fore located in the immediate vicinity of the railway 
stations (Łódź Marysin, Łódź Fabryczna, Łódź Ra-
dogoszcz, Łódź Chojny) – Fig. 6B.

Data for Grodzisk Mazowiecki were collected be-
tween March 1 and March 31, 2020. It can be noted 
that after 12 March, the frequency of rentals dropped 
substantially with some days with no recorded rentals 
at all (e.g. 14-15 March). By far the most popular period 
was the beginning of the month, when the number 
of rentals reached 20 per day (March 3) – Fig. 7A. The 
most frequently used stations are located near sports 
facilities, as well as those settled in the immediate 
vicinity of the railway station (Park im. hr. Skarbków, 
PKP Deptak) – Fig. 7B.

2.7. Ostrów Wielkopolski

The Ostrów bike-sharing system was created in 2017 
and currently offers 10 stations and 81 bikes. In 2018, 
there were 2000 users registered in the system (about 
3% of the city’s inhabitants), and at the same time 
bikes were rented 10000 times (Ostrowski Rower Miej- 
ski – Podsumowanie 2018 roku). Interestingly, the  
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Fig. 6. The frequency of city bike rentals (A) and the most popular stations (B) in Łódź on individual days of March 2020.

Source: own elaborations based on Nextbike data.

2.6. Grodzisk Mazowiecki

The city bike system in Grodzisk Mazowiecki is one of 
the oldest in Poland, as it has been functioning since 
2014. It consists of 12 stations and 92 bicycles. About 
25000 people used the system in 2018. The number 
of registered users is over 5000, and they represent 
over 15% of city residents. (Grodziski Rower Miejski 
– Podsumowanie 2019 roku). Grodzisk bike-sharing 
system is an example of a public bike scheme op-
erating outside of the largest cities. Interestingly, 
the system also offers bicycles equipped with child  
seats.

system offers free journeys up to the first 4 hours. After 
exceeding the free 4-hour rental, cyclists must pay PLN 
10 for each hour started, whereas exceeding 12 hours 
of rental is penalised with a fine of PLN 200. The bike-
sharing system was suspended on March 14 to limit 
the transmission of SARS-CoV-2. Thus, the time range 
of the collected data covers only the first two weeks 
of March. During this period, the most popular day 
was Tuesday, March 11, when 25 rentals were made 
– Fig. 8A. On other days the number of rentals oscil-
lated around 5-15. The most popular stations in Os-
trów Wielkopolski were Olimpijska (located near sports 
and recreational facilities), Targowisko, Transfer Center 
(transport hub), and Rynek (the city center) – Fig. 8B.
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Fig. 8. The frequency of city bike rentals (A) and the most popular stations (B) in Ostrów Wielkopolski on individual days of 
March 2020.

Source: own elaborations based on Nextbike data.

Exploring bike-sharing systems in Poland co-financed from the European Union funds

Fig. 7. The frequency of city bike rentals (A) and the most popular stations (B) in Grodzisk Mazowiecki on individual days 
of March 2020.

Source: own elaborations based on Nextbike data.

2.8. Szamotuły

The bike-sharing system in Szamotuły has been op-
erating since 2017. Residents have at their disposal  
5 stations and 50 bicycles. In 2018, the system was uti-
lized more than 22000 times, and the average rental 
time was over 37 minutes (Szamotulski Rower Miejski 
– Podsumowanie 2019 roku). Similarly as in Ostrów 
Wielkopolski, the system can be used for free for an 
exceptionally long time – up to the first 3 hours. 

In 2020, the system was launched on March 1. 
However, due to the risk of spreading the SARS-CoV-2 

virus, the city authorities suspended the system on 
March 23). At this time, the most popular day was 
March 4 (Wednesday) with 17 rentals. In turn, on 
March 18 and 20, no rentals were recorded (Fig. 9A). 
By far the most popular bike station in Szamotuły 
was located at the railway station. This may suggest 
the use of a system for commuting to work or school 
within the limits of Poznań agglomeration. Next in 
terms of popularity are stations located in the city 
center (Mickiewicza, Rynek), as well as the facility near 
the Sport Center (ul. Sportowa) – Fig. 9B.
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Conclusions

The paper presented some information about pro-
jects that supported the development of bike-shar-
ing systems in selected cities in Poland. The source of 
co-financing was the EU funds, mainly the European 
Regional Development Fund. The number of stations 
and bicycles, as well as the costs of rentals in each 
city, were also presented. In addition, the number of 
bicycle rentals, the number of registered users and 
the hours with the most rentals were also shown for 
year 2019. The ratio of the number of registered us-
ers to the number of residents of particular cities was 
also presented. The highest values of the indicator 
were obtained in cities attractive for tourists such as 
Kołobrzeg (over 50% of the city population) or Lublin 
(about 30% of the city population). In those cases, it 
is highly likely that a  significant share of the users 
were tourists.

On a  basis of collected raw data, an analysis of 
the frequency of bicycle rentals in selected cities was 
also carried out in particular days of March 2020. Data 
clearly shows that in larger cities (such as Łódź or 
Lublin) the rentals were more evenly distributed over 
the different days of the month. In turn, in smaller 
towns, such as Tarnów or Ostrów Wielkopolski, “is-
lands” appeared, i.e. single days on which the number 
of rentals temporarily increases. In general, rentals 
were mostly concentrated in city centers, residential 
or recreational areas. Again, the exception was large 
cities or agglomeration areas, where rentals seem to 
be related to the operation of other means of trans-
port (primarily railways, e.g. Łódź, Szamotuły). This 

suggests that bike-sharing systems in these areas 
are linked to the daily commuting of city residents 
to work and school. It is consistent with the purposes 
of the financing projects as in this way, low-emission 
transport is supported. It should be noted that the 
observed frequency of rentals may have been sub-
stantially affected by mobility restrictions related to 
the COVID-19 pandemic, especially in the second half 
of March when nationwide mobility restrictions were 
enacted.
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