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Abstract

In the transportation industry, electromobility has become an indisputable trend that is not
going to go away any time soon. According to analyses of the industry’s growth, all signs point to
an increase in the number of electric automobiles, which will eventually supplant conventional
combustion vehicles. One electric vehicle is now sold every 1,000 people in Poland, where they
make up roughly 4.5% of total automobile sales. 20,253 units were sold in 2021, a 93% increase
from the previous year (Elektromobilnosé..., 2022). The continued efforts of the world’s leading
economies to cut greenhouse gas emissions, which are hastening climate change, are unquestionably
a significant element supporting this course.

The aim of this article is to analyse the potential for the development of electromobility in the
urban transport sector in Pita County. However, the success of this analysis will be possible
during a period of transition in a number of important spheres. On the basis of the analysis, it can
be concluded that such a possibility exists, as cars and other vehicles powered by electricity are
becoming an alternative to traditional combustion vehicles, also reducing emissions of pollutants
harmful to the environment. On the other hand, however, there are public concerns about this
possibility, due to fires in electric cars, among other things.
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Abstrakt

Elektromobilno$é w transporcie stanowi obecnie trend, ktéry zapewne szybko nie zniknie
z przestrzeni gospodarki §wiatowej. Wszelkie wskazniki odnoszace sie do badan rozwoju tej ga-
lezi przemyshu pokazuja, ze liczba samochodéw z napedem elektrycznym bedzie wzrastala coraz
szybciej, a z czasem ten typ pojazdéw wyprze tradycyjne auta spalinowe. Przyktadowo w Polsce
auta elektryczne to okolo 4,5% wszystkich sprzedawanych aut i obecnie na 1000 mieszkancéw
przypada jeden taki samochdéd. W 2021 roku sprzedano 20 253 sztuk, czyli 0 93% wiecej niz w roku
poprzednim (Elektromobilnosé..., 2022). Waznym czynnikiem potwierdzajacym te droge jest na
pewno ciaglte dazenie najwiekszych gospodarek §wiata do ograniczenia emisji gazéw cieplarnia-
nych, powodujacych zbyt szybkie zmiany klimatu.

Celem projektu jest rozwdj elektromobilnoéci w sektorze transportu miejskiego na terenie
powiatu pilskiego. Sukces tego przedsiewziecia bedzie jednak mozliwy w momencie przeobrazen
w wielu istotnych sferach. By¢ moze jest to odniesienie bardziej globalne, lecz rozwdj wielu dziedzin
sprzyjajacych elektromobilnoéci na szczeblu krajowym bedzie wplywatl na przyspieszenie wpro-
wadzania nowych rozwiazan na poziomie mikroregionalnym (samorzadowym), czyli w naszym
przypadku w transporcie miejskim na terenie powiatu pilskiego.

Introduction

In the world of transportation, electromobility has become an indisputable
trend that is not expected to go away any time soon. According to analyses
of the industry’s growth, all signs point to an increase in the number of electric
automobiles, which will eventually supplant conventional combustion vehicles.
One electric vehicle is now sold every 1,000 people in Poland, where they make
up roughly 4.5% of total automobile sales. 20,253 units were sold in 2021, a 93%
increase from the previous year (Elektromobilnosé..., 2022). The continuous efforts
of the world’s main economies to cut greenhouse gas emissions, which hasten
climate change, are undoubtedly a significant element supporting this course.
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The creation of a policy for electromobility is crucial. It would actually be
more correct to use the word “electrotransport” and even more correct to speak
of low-emission transport, but the term “electromobility” is now widely used in the
literature (Altenburg et al., 2016; Bartlomiejczyk & Kotacz, 2020; May, 2018;
Pietrzak & Pietrzak, 2019) This issue has also been addressed by the following
researchers (Potom & Wisniewski, 2021; Wasik et al., 2018; Yigitcanlar, 2022).
By this, we mean all propulsion technologies that guarantee there are no
emissions produced throughout the process of supplying the energy required
to drive the vehicle, at least initially. Poland used 17% renewable energy in
2020, with the remainder coming from fossil fuels. In terms of statistics, Poland
is leading the pack when it comes to the use of fossil fuels to generate power.
Sweden, with just 2% of energy output in 2020 came from fossil fuels, was one
of the countries with the lowest fossil fuel consumption.

The use of electric vehicles is becoming increasingly popular (Chinoracky
et al., 2022) and the e-concept’s proposed solutions are seen to be the answer
to the environmental issues that face contemporary cities. The need to find
solutions that lessen congestion, road is influenced by the intensification of travel,
especially urban travel using transportation modes, as well as the increase
in travel related to the distribution of goods and incident transport in cities (Diana
et al., 2020), as a result of the growth of e-commerce and the expansion of the
package of courier services, especially in recent years as a result of COVID-19
(Kuzior et al., 2022) and the continued growth of the urban population.

Electromobility principally refers to the use of electric vehicles for
transportation of people and goods, such as e-cars, e-bikes, e-motorcycles, e-buses,
or e-tractors (Bielski & Bednarczyk, 2020; Ebenezer et al., 2021; Gao & Zhu, 2022;
Netzer et al., 2022). The prefix “e” makes it obvious that these cars are either
entirely or partially powered by electricity, drawing power from the electric grid
and storing it in batteries with the proper design. Such vehicles are perfectly
suited for usage as delivery vehicles, taxis, shared automobiles, and eventually
autonomous vehicles in urban environments (Campisi et al., 2022). The absence
of noise pollution, zero emissions, and efficiency are unquestionably benefits
of such cars (Jung & Koo, 2018) It is also important to note that COVID-19 has
altered Polish inhabitants’ mobility (Gorzelanczyk, 2020; 2022).

The aim of the analysis is to develop electromobility in the urban transport
sector in Pila District. However, the success of this analysis will be possible at
the moment of transformation in many important spheres. This may be a more
global reference, but the development of many areas favorable to electromobility
at the national level, will accelerate the introduction of new solutions at the
micro-regional (local government) level, i.e. in the analyzed case in Pila District
in urban transport.
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Assumptions of the Urban Transport Electromobility
Development Analysis

In the case of the development of electromobility of urban transport, the
public administration plays an important dual role. On the one hand, it must
coordinate the entire undertaking, keeping in mind the appropriate pace of change
in individual spheres. On the other hand, it is the recipient of transformations
whose impetus is the design, use and development of the emerging infrastructure
and vehicle market. The full cooperation of the central and local administrations
is important. The good examples of countries where electromobility has been
doing well for years (Norway, Germany, the Netherlands) show that the driving
force behind the development of the market is both the long-term economic and
environmental policies of governments and the response to local needs.

Means of Transport in Eectromobile Urban Transport

In the planned analysis of electromobility opportunities in urban
transportation, we can identify several means of transportation that can
contribute to increasing its offer and attractiveness in public space.

The first means of transportation, the most popular, which has been
in operation for several years in Pila District, is the electric bus, which is the
largest vehicle among those available and possible to introduce in urban space.
The zero-emission fleet of urban transportation in this size range includes all
electric buses, namely: battery vehicles, hydrogen vehicles and trolleybuses.
The first two types seem to be the most feasible proposal for introduction in the
urban transportation space of Pila District. On the other hand, the third type
of vehicles — trolleybuses, in the case of the study area, would generate very high
costs for the preparation of infrastructure facilities that do not currently exist.

At this point it is worth mentioning how an electric vehicle works. Its most
important component, of course, is the system responsible for supplying electricity
to the vehicle. The traction battery, commonly known as the battery, is the
heart of the vehicle and its energy storage. It is what keeps the vehicle powered.
The battery works by interconnected cells, the number of which varies from a few
to many thousands, or even in the form of whole blocks of cells. Their parallel
or series arrangement means that the traction battery in electric vehicles can
reach considerable size, and for this reason it is usually placed in the chassis.
Batteries differ primarily in their life cycle length, chemical composition and
weight. Currently, lithium-ion batteries are the most popular, and the range
of a vehicle on a single charge can reach about 200 km, considering buses
(Strategia rozwoju elektromobilnosci..., 2022).
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Let’s also look at the types of batteries, which we can divide by chemical
composition. The first group is lithium-ion batteries, which are divided into
(Strategia rozwoju elektromobilnosci..., 2022):

— NMC (lithium-nickel-cobalt-manganese);

— LTO (lithium-titanium);

— LMO (lithium-manganese);

— LFP (lithium-iron-phosphate);

— NCA (lithium-nickel-cobalt-aluminum).

Of the aforementioned types, lithium-nickel-cobalt-manganese batteries
are the most popular among electric vehicle manufacturers (Chargers, 2022).
Traction batteries (and the materials used to build them) must meet a number
of properties that are often difficult to reconcile. These include:

— performance and operational reliability;

— trouble-free operation and the absence of noticeable changes that degrade
performance characteristics;

— relatively low production and operating costs;

— no or the least possible burden on the environment;

— high energy density and useful dispatchable power, which translates into
the distance that can be covered.

In order to serve an area covered by urban transportation, a battery with
a capacity of at least 120 kWh should be selected. In this case, charging time is
estimated at 7.4 minutes in summer and 12.7 minutes in winter, with a possible
mileage of 30-50 km.

As for the former means of urban transportation, it is worth noting that an
electric scooter is definitely more economical than an internal combustion engine,
as it consumes 2.5 KWh per 100 km, while an internal combustion engine uses
about 3 liters of gasoline per 100 km. Electric scooters are equipped with gel
or lithium-ion batteries. In addition, it can ride at a top speed of up to 45 km/h.
The scooter is able to travel about 80 km on a single battery, which is a very good
result in an urban space, since the city of Sawtooth itself and its surroundings
is not a large metropolitan area. According to some data, sustainable urban
planning definitely reduces the number of necessary daily transportation of city
residents by up to 40-50% (Karlik, 2022).

Another proposal for the use of an electromobile vehicle in urban transportation
is the electric scooter. It is worth mentioning that this means of transportation
is not at all an invention of the 215t century, as the first electric scooter was
developed as early as 1895 in the United States. In the modern development
of scooters in our country, 2018 was a breakthrough year, when e-scooters with
the possibility of mobile rental appeared in the space of Polish cities. The new
lithium-ion batteries used at that time allowed them to move for 3-4 hours
at a speed of 30 km/h. The first Polish city where an e-scooter system appeared
was Wroclaw (Jarosinski, 2021).
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The use of electric scooters brings with it a number of advantages that
may determine their success in the urban transportation electromobility space
(Jarosinski, 2021):

— they are among the vehicles with high maneuverability and compact size,
which allows them to move freely around the city, including overcoming any
obstacles;

— can cover distances three times faster than moving on foot (accelerating
to speeds of about 25 km/h);

— contribute to greater environmental protection compared to the car;

— allow you to bypass traffic jams;

— using a scooter you do not have to worry about parking and incur additional
parking costs in the city;

— riding a scooter benefits from the pleasure caused by the ride itself and
is a form of recreation.

Electric bicycles also have the potential to become another transportation
alternative for people going about their daily lives in urban spaces. It is a means
of locomotion classified as a single-track vehicle similar in design to a regular
bicycle, which, as in its traditional form, is powered by human muscle power,
but the additional source of energy is an electric motor.

In addition to lower maintenance costs, electric bicycles have many other
advantages. This vehicle does not generate the exhaust fumes that are produced
when using vehicles with internal combustion engines. This is a big plus for the
environment. Electric bicycles contribute to fitness and well-being by providing
a daily dose of outdoor exercise while reducing physical exertion, which is very
beneficial during hot weather, for example. Using electric bicycles is also
convenient, thanks to the ease of changing the battery and the ease of charging.
Charging can be done anywhere with access to the electric grid, and the most
important advantage is that it does not require specialized equipment (Wasik
et al., 2018).

Another vehicle in urban transportation is also an electric car, which, thanks
to its longer range, can be a transportation alternative not only for residents
of Tartak, but also for neighboring towns and the entire county.

Electromobility Infrastructure for Urban Transport

An essential element for the success of electromobility development in urban
transport in Pila District will also be a properly prepared infrastructure.

The necessary infrastructure for urban transportation, which is the basis
for the operation of electric buses in Pila District, includes charging stations.
The current options on the market, which apply to all vehicles, are (Rajé et al.,
2018):
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— solar charging — made possible by photovoltaic panels mounted on the roof
of the vehicle; for now, however, the energy from a day’s charging only allows
the vehicle to travel up to 5 km;

— pantograph charging — mainly used in buses; involves automatic connection
of the installation on the roof of the vehicle to the charging station by means
of a retractable pantograph;

— wireless (inductive) charging — wireless charging installations most often
use inductive energy transfer, thanks to inductance or magnetic resonance
technology, which are currently in the testing phase; this solution could be used
in electric vehicles;

— in the testing phase; this solution could replace traditional charging, but
could also help extend vehicle range — for example, by charging buses while they
are stationary;

— wired charging — involves connecting the car itself to the charging device
via a cable.

In Pila, pantograph chargers — on the order of 400 kW — should be installed
on selected loops outside the Municipal Transport Company depot. In addition,
stationary chargers could be installed at depots to fully charge and stabilize
the batteries on a daily basis, and these would be assigned to each electric
bus. Over time, as more vehicles of this type are gradually deployed, further
supporting investments should be made, if only in the form of building more
charging stations (Strategia rozwoju elektromobilnosci..., 2021):

— stations with an inverted pantograph, set up on a selected loop, with enough
power to charge a bus, which should make a minimum of two runs and go down
to the depot;

— free charging — at the Municipal Transport Company headquarters on
Liaczna Street, with enough power to charge a bus in no more than 4 hours;
while implementing appropriate expansion of distribution and power supply
networks and transformer stations, if necessary.

The process of implementing the infrastructure needed for a new fleet
of electric buses in Pila District will be the biggest challenge for electromobility
development. Significant cash outlays are needed to purchase new electric vehicles
and build charging stations. It is also necessary to implement appropriate
logistical solutions — the deployment of chargers throughout the district, as
well as the reconstruction of the bus depot in Pila.

As for the implementation of other means of transportation into urban space,
the outlay may be small. In the case of scooters and electric scooters, local
government approvals will suffice, allowing companies that currently have
a very well-developed service offer of this type to exist. To encourage investors,
concessions such as tax exemptions can be introduced.

The infrastructure for scooters, bicycles and scooters is basically already
in place, as vehicles of this type can travel on current streets and bike paths (in
the case of scooters and bicycles). In order to increase the attractiveness and speed
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of movement of these vehicles around the city, the construction of more bicycle
paths or the separation of additional lanes on the roadway could be included
in the planning of the space of Pila. Of course, there is also a need for spaces
dedicated to parking such vehicles, which will not interfere with the movement
of pedestrians and other means of transport.

In the case of electric cars, the urban transportation market can also operate
on the basis of mobile rental of these vehicles. This process is made possible by
so-called car-sharing, a mobile service that allows use through an app. Unlike
traditional car rental, the user does not have to return the car to the place where
it was picked up, but leave it at any convenient location. The service is particularly
useful for occasional car users who drive less than 10,000 kilometers a year.
According to some views, the car-sharing service may also eventually reduce the
number of cars in cities through more efficient use of transportation (Olejniczak
& Mendakiewicz, 2018).

The Economics of Electromobility

What continues to discourage vehicle users from choosing the electric version
1s undoubtedly the price. In order to popularize electric vehicles on a wider scale,
it 1s necessary to significantly reduce the difference in the price of obtaining
such vehicles compared to combustion cars, given that for a group of players,
the subsequent cost of operation is also as important as the purchase price.

For example, the cost of driving 100 kilometers in an electric car is primarily
influenced by the price of electricity (1 kWh). Many studies also take into account
the cost of battery operation. According to calculations by Ministry of Energy
experts, the cost of driving 100 kilometers in an electric car is about PLN 10,
assuming that such a car will consume up to 20 kWh of energy per 100 km.
However, these are the costs of electricity itself and do not take into account
any fees or commissions associated with the electric car charging service and
the costs arising from battery consumption.

An important criterion for the development of electromobility is the
electrification of the bus fleet in cities. An adequately expanded network
of electric buses would manage to become a showcase for electromobility, and
thus advertise and at the same time play an important role in spreading the
idea to the public. Money for the replacement of the bus fleet used in urban
transportation could also come from the proceeds of the emission fee, which is
often included in environmental regulations and documents.
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Summary

Road transport is one of the key factors in the proper development and
functioning of the country’s economy. Thanks to the expanded road infrastructure,
it is constantly booming. It constantly leads the way, and what is more, it is
the most frequently chosen form of moving people, as well as goods. Individual
passenger transportation, resulting from the enrichment of society, as well as
wide access to passenger cars, is considered the most convenient and fastest
mode of communication over medium distances. Moreover, users are in no way
constrained by public transport schedules. However, such movement is causing
an increasing environmental impact. Nowadays, cars and other electric-powered
vehicles are becoming an alternative to traditional internal combustion vehicles,
also reducing emissions of environmentally harmful pollutants.

The awareness of Polish society is improving year by year, which at the
same time encourages the development of electromobility, which is becoming
increasingly popular. The understanding of the need to care for the environment
1s also growing. Thus, people themselves are striving to change their existing
habits. In addition, the availability of various means of transportation, such as
an electric scooter, electric scooter, electric bicycle or electric car rental, makes
the choice easier and “within reach”.

The prospect of future benefits and conveniences associated with the use
of electric vehicles is very attractive, so electromobility in transportation is
expected to grow even faster. Among the many positive factors, it is worth
mentioning, for example, the convenience and speed of movement, the fuel
savings, the lower expenses associated with the lack of repairs or replacement
of equipment components without which traditional cars cannot function, the
possibility of additional subsidies, as well as a number of mobility privileges.

References

Altenburg, T., Schamp, EW., & Chaudhary, A. (2016). The Emergence of Electromobility: Comparing
Technological Pathways in France, Germany, China and India. Science and Public Policy, 43(4),
464-475. https://doi.org/10.1093/scipol/scv054.

Barttomiejezyk, M., & Kolacz, R. (2020). The Reduction of Auxiliaries Power Demand: The Challenge
for Electromobility in Public Transportation. Journal of Cleaner Production, 252, 119776. https://
doi.org/10.1016/j.jclepro.2019.119776.

Bielski, B., & Bednarczyk, M. (2020). Whether the Development of Electromobility Positively
Influences the Quality of Transport Services in Cities — Critical Analysis. Acta Universitatis
Nicolai Copernici. Zarzqdzanie, 47, 7-17. https://doi.org/10.12775/AUNC_ZARZ.2020.1.001.

Campisi, T., Severino, A., Al-Rashid, M., & Pau, G. (2021). The Development of the Smart Cities
in the Connected and Autonomous Vehicles (CAVs) Era: From Mobility Patterns to Scaling
in Cities. Infrastructures, 6, 100.

Chargers. (2022). AmperGo. Retrieved from https://ampergo.pl/ (17.08.2022).



14 Filip Warnke, Piotr Gorzelanczyk

Chinoracky, R., Stalmasekova, N., & Corejova, T. (2022). Trends in the Field of Electromobility —
From the Perspective of Market Characteristics and Value-Added Services: Literature Review.
Energies, 15, 6144.

Diana, M., Pirra, M., & Woodcock, A. (2020). Freight Distribution in Urban Areas: A Method
to Select the Most Important Loading and Unloading Areas and a Survey Tool to Investigate
Related Demand Patterns. European Transport Research Review, 12, 40.

Ebenezer, N., Dalkmann, H., Haq, G., Cervantes Barron, K., Brand, C., Collett, K, Cullen, J.,
Dixon, J., Hine J., Hirmer, S., Patterson, S. (Ed.), Pye, S., Sivakumar, A., & Welsby, D. (2021).
Electromobility in the Global South: An Equitable Transition toward Road Passenger Transport
Decarbonization. Washington: Sustainable Mobility for All.

Electricity Generation Mix in Selected Countries. Structure of Power Generation in Selected EU
Countries 2021. (2021). EURACOAL Statistics. EURACOAL the voice of coal in Europe. Retrieved
from https://euracoal.eu/info/euracoal-eu-statistics/ (17.02.2021).

Elektromobilnosé — chwilowy trend czy przysztosé motoryzacji? (2022). Automarket. Grupa PKO
Banku Polskiego. Retrieved from https:/automarket.pl/blog/rynek-motoryzacyjny/elektromobilnosc-
chwilowy-trend-czy-przyszlosc-motoryzacji/ (15.12.2022).

Gao, Y., & Zhu, J. (2022). Characteristics, Impacts and Trends of Urban Transportation. Encyclopedia,
2(2), 1168-1182. https://doi.org/10.3390/encyclopedia2020078.

Gorzelanczyk, P. (2020). Mobility of Polish Residents. In J. Mikulski (Ed.). Research and the
Future of Telematics. 20th International Conference on Transport Systems Telematics, TST
2020 Krakéw, Poland, October 27-30, 2020, Selected Papers, p. 3-14, Series Communications
in Computer and Information Science. Cham: Springer. https://doi.org/10.1007/978-3-030-59270-7.

Gorzelanczyk, P. (2022). Change in the Mobility of Polish Residents During the COVID-19 Pandemic.
Communications — Scientific Letters of the University of Zilina, 24(3), A100-A111. https:/do.
org/10.26552/com.C.2022.3.A100-A111.

Jarosinski, K. (2021). History of the Development of the Scooter Movement Along with the
Characteristics of Electric Scooter Rentals in Krakow. Urban and Regional Transport, 11-12,12-30.

Jest gdzie ,,zatankowaé” samochdéd elektryczny. (2022). Miasto Pita. Aktualnos$ci. Retrieved from
https://www.pila.pl/aktualnosci/28f6c8a5ad00d49f5b35¢27525¢75212.htm1(13.12.2022).

Jung, J., & Koo, Y. (2018). Analyzing the Effects of Car Sharing Services on the Reduction
of Greenhouse Gas (GHG) Emissions. Sustainability, 10, 539.

Karlik, P. (2022). Ekologiczne systemy transportu miejskiego. Instytut Rozwoju My§li Ekologiczne;.
Retrieved from https://irme.pl/ekologiczne-systemy-transportu-miejskiego/ (8.08.2022).

Kuzior, A., Krawczyk, D., Brozek, P., Pakhnenko, O., Vasylieva, T., & Lyeonov, S. (2022). Resilience
of Smart Cities to the Consequences of the COVID-19 Pandemic in the Context of Sustainable
Development. Sustainability, 14, 12645. https://doi.org/10.3390/su141912645.

Licznik elektromobilnosci: liczba osobowych samochodow z napedem elektrycznym w Polsce
przekroczyta 20 tys. sztuk. (2021). Polskie Stowarzyszenie Nowej Mobilnosci (PSNM). Retrieved
from https://psnm.org/2021/informacja/licznik-elektromobilnosci-liczba-osobowych-samochodow-
z-napedem-elektrycznym-w-polsce-przekroczyla-20-tys-sztuk/ (12.12.2022).

Martinus, M. (2022). Smart City and Privacy Concerns During COVID-19. Lessons from Singapore,
Malaysia, and Indonesia. In: T. Phan, D. Damian (Eds). Smart Cities in Asia. SpringerBriefs
in Geography. Singapore: Springer. https://doi.org/10.1007/978-981-19-1701-1_4.

May, N. (2018). Local Environmental Impact Assessment as Decision Support for the Introduction
of Electromobility in Urban Public Transport Systems. Transportation Research. Part D: Transport
and Environment, 64, 192-203. https://doi.org/10.1016/5.trd.2017.07.010.

Netzer, L., Wéss, D., Méarzinger, T., Miller, W., & Proll, T. (2022). Impact of an E-Highway on the
Required Battery Capacities and Charging Infrastructure for Cargo Transport with E-Trucks
on the Basis of a Real Use Case. Energies, 15, 7102.

Olejniczak, M., & Mendakiewicz, A. (2018). Analiza wykorzystania systemu car-sharing i jedno-
osobowych samochodéw elektrycznych w transporcie miejskim. In U. Motowidlak, D. Wronkowski,
A. Renda (Eds.). Rézne oblicza logistyki. Zbiér prac studentéw, p. 191-200. L.6dz: Wydawnictwo
Uniwersytetu Lédzkiego.



Analysis of Opportunities for the Development of Electromobility... 15

Pietrzak, K., & Pietrzak, O. (2019). Environmental Effects of Electromobility in a Sustainable
Urban Public Transport. Sustainability, 12, 1052. https://doi.org/10.3390/su12031052.

Potom, M., & Wisniewski, P. (2021), Implementing Electromobility in Public Transport in Poland
in 1990-2020. A Review of Experiences and Evaluation of the Current Development Directions.
Sustainability, 13, 4009. https://doi.org/10.3390/su13074009.

Rajé, F., Tight, M., & Pope, F.D. (2018). Traffic Pollution: A Search for Solutions for a City Like
Nairobi. Cities, 82, 100-107. https://doi.org/10.1016/j.cities.2018.05.008.

Strategia rozwoju elektromobilnosci. Elektromobilnosé w Pile. (2022). Miasto Pita. Retrieved from
https://www.pila.pl/strategia-rozwoju-elektromobilnosci.html (17.08.2022).

Wasik, E., Czech, P., Figlus, T., Turon, K., & Kaluza, R. (2018). Electric Bicycle as the Future
of Eco-transport. AUTOBUSY - Technika, Eksploatacja, Systemy Transportowe, 19(6), 771-779.
https://doi.org/10.24136/atest.2018.173.

Yigitcanlar, T. (2022), Towards Smart and Sustainable Urban Electromobility: An Editorial
Commentary. Sustainability, 14, 2264. https://doi.org/oi.org/10.3390/su14042264.



