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Abstract: Public transport has undergone major changes in recent years. In particular, they relate to
the issue of environmental impact. Due to the significant emission of pollutants from the economy, in
particular from the transport segment, member states of the European Union have taken measures to
limit its scope. Only low-emission and zero-emission vehicles are to be used in transport, and mainly
those that are powered by electricity in public transport. The development of battery technologies
has led to a revolution in the range and operational capabilities of electric buses in the last decade.
They have become a seemingly easy alternative to traditional electric vehicles in public transport—
trams and trolleybuses. This article presents the possibilities and limitations of the development of
public transport in Poland based on electric buses. An attempt was made to review the literature
and compare the possibility of the functioning of buses, trams and trolleybuses in the Polish socio-
economic, environmental and technological conditions. The article was based on a literature query,
an analysis of unpublished materials, and a qualitative analysis of national programs endorsing the
idea of electromobility as well as an online survey on the perception of electric public transport. The
main goal of the article was to identify and evaluate the possibilities of developing public transport in
Poland with the use of electric buses. The main results of the work include the demonstration that the
optics of the national and regional authorities in Poland are focused mainly on electric buses without
a thorough analysis of the legitimacy of their operation, especially in small towns. The incentive in
the form of subsidizing the purchase of an electric bus is sufficient for them, and the future effects of
using electric buses are not investigated.
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1. Introduction

Public transport remains a very important segment of the economy. It meets the
daily needs of mobility, and at the same time it can play an important role in reducing
environmental pollution. Climate changes influence international and national policies
to reduce CO2 emissions and pollution in densely populated areas. The functioning of
electricity-powered public transport in cities improves living conditions [1]. The contempo-
rary development of drive technologies, in particular alternative power sources (on-board
batteries), creates new possibilities for the use of electric buses and trolleybuses [2]. Many
countries support and even require the purchase of only electric vehicles. In addition,
Poland responds to these postulates [3–6]. It is still important to search for the most perfect
solutions and to obtain the best, lasting effect in public transport [7].

Scientific research on electromobility in the countries of Central and Eastern Europe is
limited in its scope. Currently, research on the validity of introducing electric buses into
operation is dominant [8–13]. However, there are no summary studies on transport policy
or comparative studies that would assess the legitimacy of the undertaken actions [14,15].
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In Poland, scientific publications on electric buses also dominate, in particular, publications
on restrictions and possibilities of putting them into operation [16–18]. Scientific studies
dealing with tramway and trolleybus transport appear less frequently, although the latter is
an especially good alternative to electric buses. Eastern European cities that have trolleybus
transport often underestimate it, although the available technological solutions often
allow for the transportation service of the entire city using trolleybuses with on-board
batteries [19–21]. The use of trolleybuses with on-board batteries reduces their weight,
does not reduce their capacity too much, and at the same time reduces operating costs
in the future, e.g., when there is a need to replace the batteries [22,23]. With the existing
traction infrastructure, it is much easier to develop an electric transport system than to
build it from scratch [24].

This study was prepared having in mind the need for a synthetic summary of the
Polish road to the development of electric public transport and responding to the postulates
of the European Union regarding the reduction of emissions of CO2 and other pollutants.
It has several goals: (i) to systematize information on legal actions, (ii) to present solutions
that respond to legal regulations, (iii) to obtain answers to several research questions
related to the quality of the implemented law and instruments supporting the development
of electric public transport, and (iv) to identify the social perception of electric public
transport. The article combines quantitative and qualitative analyzes of electromobility
development policies in public transport with a survey conducted among residents. This
attempt to combine two different issues, seemingly related to different issues, was aimed at
checking to what extent the transport development policy based mainly on electric buses
has consequences in building respondents’ awareness.

Several research questions have been formulated in the article:

1. Do legislative activities in Poland meet the needs of transforming public transport
postulated in the European Union legislation?

2. When designing urban electric transport development, do cities/transport operators
take into account future operating costs sufficiently?

3. Do the activities supporting the development of electric public transport treat electric
buses and trolleybuses equally?

4. What is the quality of government programs endorsing the purchase of rolling stock
for public transport?

5. Do electric buses play an important (key) role in the public transport system in the
public awareness?

6. Does the society perceive the development of electric public transport as a way to
improve the environment and the living conditions?

2. Scientific Background
2.1. Electric Public Transport in the Concept of Sustainable Development in the European Union

The idea of sustainable development is now implemented in all sectors of the economy.
The fact that transport-related targets are included in eight out of the seventeen proposed
Sustainable Development Goals (Goals 2, 3, 6, 7, 9, 11, 12, 13) illustrates the cross-cutting
role that this sector has in sustainable development [25–28]. The goals and measures to
ensure transport development are indicated in the most important strategic documents
concerning the transport and climate policy of the European Union. Taking environmental
protection into account, transport is, inter alia, one of the priority objectives of the Seventh
General EU Environment Action Program to 2020 [29] adopted by the European Parliament
and the Council of the European Union. Actions aimed at modernizing the transport sector
and reducing its share in CO2 emissions and increasing its competitiveness, including by
building the infrastructure for electric mobility networks, are in line with the objectives
and priorities of the Europe 2020 strategy for smart and sustainable development [30].
Key elements of EU initiatives and plans to decarbonize and improve energy efficiency
through the development of efficient and low-carbon transport systems also include:
Energy Roadmap 2050 [31], the roadmap for moving to a competitive low-carbon economy
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by 2050 [32] and the 2011 White Paper on Transport [33]. The Transport White Paper is
currently one of the most important documents on the EU transport policy, assuming the
development of a competitive and sustainable transport system by supporting mobility
and reducing emissions by 60%, creating an effective network of multimodal travel and
transport between cities, ensuring a global level playing field for travel in long-distance
and intercontinental transport of goods, and the provision of clean urban transport and
commuting. The specific objectives adopted in the White Paper assume, inter alia, the
elimination of conventionally powered cars from cities by 2050 as well as the development
of the electromobility concept, which is also referred to in the European Commission’s
2013 communication on joint efforts to achieve competitive and resource-efficient urban
mobility [34]. The development of low-emission mobility as an important element of
the modernization of the EU economy, contributing to the reduction of emissions in the
transport sector and the fulfillment of the EU’s commitments in the Paris Agreement, is
also a goal of the latest strategic document in the field of sustainable transport, adopted
by the European Commission—the European Strategy for Low-Emission Mobility [35].
It assumes optimization of the transport system and increasing its efficiency, increasing
the use of low-emission alternative energy sources for transport, and the development of
zero-emission vehicles. The strategy recommends the use of electric drive, first of all in
public transport in urban areas [26].

2.2. Idea of Electromobility in Public Transport in Poland

Poland’s response to the postulates of the European Union policies in terms of reducing
emissions of pollutants into the atmosphere in the main branches of the economy, and
therefore in the transport segment in particular, is to direct the development vector towards
electromobility understood as the development of zero-emission transport, both as regards
individual and collective vehicles.

As part of meeting the challenge of lower emissions to the environment, in particular
of CO2 to the atmosphere, the Polish government focused the development of the transport
sector on electromobility. The assumption is that this goal is to be linked to the development
of the domestic automotive industry, which is to provide carriers with electric vehicles. The
program of support for the development of electric bus technologies and their subsequent
deliveries to city carriers was named E-Bus in the Government’s Strategy for Responsible
Development, which sets the direction for Poland’s economic development for the coming
years. The assumptions of the program included financing the research and development
work (financed by the National Center for Research and Development), which should
result in the Polish electric bus. Perhaps this seems difficult to understand, since there are
already several manufacturers of electric buses and trolleybuses in Poland. In fact, it was
assumed that a completely new electric bus would be built. In free-market Poland, this is a
return to a centrally controlled economy.

The goal of the Polish policy is the widest possible use of electric buses in public trans-
port. However, the possibility of building other electrified transport systems (tramways
and trolleybuses) is ignored. In order to facilitate the purchase of electric buses for various
cities, programs financed from budgetary and external funds are implemented, but they
often prevent their use for the development of the existing electric public transport.

It should be mentioned that sustainable mobility plans, which are prepared by individ-
ual municipalities, play an important role in the development of a more environmentally
and friendly to inhabitants of public transport. The qualitative change in this respect took
place along with the period of preparation for accession to the European Union. Cities
then began to implement integrated plans for the development of urban transport. In the
following years, these documents were updated and contained ever more restrictive CO2
and pollution standards.

In December 2019, the European Commission has published its Communication
on the European Green Deal, which includes an action plan to make the EU’s economy
sustainable, boost the efficient use of resources by moving to a clean, circular economy,
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and restore biodiversity and cut pollution [36]. The European Green Deal seeks a 90%
reduction greenhouse gas emissions in transport by 2050. Automated mobility and smart
traffic management systems are expected to make transport more efficient and cleaner.
The Green Deal will address emissions, urban congestion, and improve public transport.
One year later, in December 2020, the European Commission presented its Sustainable and
Smart Mobility Strategy together with an Action Plan of 82 initiatives that will guide work
for the next four years [37]. The strategy stresses that the most serious challenge facing
the transport sector is to significantly reduce its emissions and become more sustainable.
Greening mobility must be the new license for the transport sector to grow. It is crucial
that mobility is available and affordable for all, that rural and remote regions are better
connected, accessible for persons with reduced mobility and persons with disabilities,
and that the sector offers good social conditions, reskilling opportunities, and provides
attractive jobs.

3. Methods and Data

The article presents a multi-level study that was divided into five stages, assigning
appropriate methods to each of them (Table 1). In particular, the analysis was based on
the collection and analysis of available literature sources, scientific studies, unpublished
documents and reports. Original figures showing the state of development of urban electric
transport in Poland were prepared. The work also uses an online survey, whose synthesis
is presented in the article.

Table 1. Research stages, relevant detailed aims, materials and methods.

Stage Research Goals Materials and Methods

1
Characteristics of the functioning of electrified
public transport (operational experience,
development of tramway and trolleybus transport)

Materials: data of transport operators (Public Transport
Authority) and the results of an expert opinion on the
functioning of public transport in Poland
Methods: query of materials and scientific sources,
quantitative temporal and spatial analysis

2
Identification of conditions for the development of
electric public transport (electric buses, tramways
and trolleybuses)

Materials: data of operators and carriers of public transport
Methods: qualitative analysis of strategic documents for the
development of the idea of electromobility in public
transport in Poland; evaluation of city policies in the field of
implementing the idea of electromobility on the basis of
undertaken investment activities

3 Identification of the social perception of electric
public transport

Materials: structured internet survey
Methods: quantitative and qualitative analysis of the results
of the internet survey

4
Synthesis the possibilities and limitations of the
development of public transport based on electric
buses

Materials: scientific publications, reports on the
implementation of the idea of electromobility and
sustainable development in public transport
Methods: quantitative analysis of the results of internet
surveys and qualitative analysis of the conditions for the
functioning of the law in the field of electromobility,
including government projects

4. Development of Electric Public Transport in Poland in 1990–2020

Electric public transport in communist Poland played a significant role until 1989. The
underdevelopment of individual motorization and problems with fuel supplies drew the
attention of central authorities to electric transport. The Polish power industry powered
by domestic lignite and hard coal mines gave a feeling of greater stability than transport
based on diesel buses. Worldwide fuel crises even further directed the development of
electricity-based transport in cities. After World War II, first the production of trams was
organized in Poland, and since the 1970s also of trolleybuses. The 1970s and 1980s was a
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period of great plans for the development of public transport and its electrification in many
cities in Poland. However, economic constraints affected these ventures.

The turn of the 1980s and 1990s brought Poland a socio-economic transformation,
whose consequence was the departure from centrally financed public transport in cities
in favor of transport organized and financed by local authorities. In 1990, five trolleybus
transport systems and 14 tramway networks operated in Poland (Figure 1) [38–40]. The
economic decline of the 1990s, the underinvestment in the infrastructure and the rolling
stock led to the closure of two trolleybus systems in Słupsk and the route connecting
Warsaw and Piaseczno. The tram transport systems survived the difficult period, but
the network coverage was systematically reduced. In particular, this process concerned
suburban tramways in Łódź and tramways in the Katowice Agglomeration. In 1995, the
first subway line in Warsaw, which had been under construction for several years, was
launched.

Figure 1. Number of electric public transport systems in Poland in 1990–2020.

The real breakthrough in public transport in Poland came with the appearance of
the European Union pre-accession funds, and then as a result of Poland’s accession to
the European Union and its inclusion in the cohesion fund. The electric public transport
systems in cities which were in a very poor technical condition gained a possibility to
finance the necessary infrastructure and rolling stock investments from external sources. In
2004–2020, all existing tramway and trolleybus transport systems in Poland underwent the
process of modernization, and often a significant expansion of connections [41,42]. In 2015,
a new tramway system was launched in Olsztyn (Figure 1).

Despite significant funds flowing to Poland from the European Union budget, no
city apart from Olsztyn decided to build a new electric transport system. Although there
were plans to build a trolleybus system in Zielona Góra and tramway transport, e.g.,
in Płock, none of the cities took such measures [43]. In practice, since 2015, such plans
have even ceased to be discussed, due to a new alternative in the form of electric buses,
which, according to local authorities and carriers, can be easily implemented into the city’s
transport system. Since the commissioning of the first electric buses in Poland in 2015
till the end of 2020, the process of implementing this type of vehicles was very dynamic.
In 2015, such buses ran in 5 cities, and in 2020 already in 33 (Figure 2). Numerous cities
also declared their willingness to implement electric buses in public transport. These were
both very small towns and very large cities that already had another electric transport
system [44].
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Figure 2. Electric public transport systems in Poland in December 2020.

In the case of large centers that had, for example, tramway systems, the combination
of their advantages with the possibility of replacing diesel buses powered by electricity
should be assessed positively, while in the case of cities with trolleybuses, such actions
are questionable and may threaten the functioning of trolleybus transport in the long run.
In the case of smaller towns, the purchase and operation of electric buses was primarily
dictated by the ease of obtaining funds without in-depth studies of the justification. The
policies of cities willing to introduce electric buses were more or less similar. With the
current scientific knowledge about battery life, it should be expected that they would need
to be replaced at least once in the vehicle’s life cycle of 12–15 years. While cities and carriers
obtain funding for the purchase of electric buses, in the event of a later need to replace the
batteries, the lack of allocated funds may prematurely preclude such vehicles from use.

The domestic production of vehicles was the main support for the development of
electrified transport in Poland. After the political changes, many foreign bus manufacturers
moved their production to Poland. An important place in this process was taken by a
domestic company derived from the German Neoplan—Solaris Bus and Coach, which
produced diesel buses, then trolleybuses and trams, as well as electric buses [45,46]. Other
manufacturing companies in Poland also started producing electric buses. Foreign manu-
facturers, e.g., the Czech SOR and the Chinese BYD, also made attempts to supply such
vehicles to Poland. Out of 33 Polish cities with electric buses, Solaris buses operate in 27,
another Polish brand Ursus in 4, in 2 the Czech brand SOR, as well as Automet and MMI
in individual cities.
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5. Experience in Implementing Electromobility in Public Transport in Poland in
Recent Years
5.1. National Legal Framework

In order to achieve the objectives related to reducing the emission of pollutants by the
transport sector, in particular by public transport, measures have been taken in Poland
to adjust the law to the EU law adopted in the Directive of the European Parliament [47].
In March 2017, the Council of Ministers adopted a strategic document entitled “National
Framework for the Policy of Development of Alternative Fuel Infrastructure” [48]. This
document specified that one million electric vehicles should be in service by 2025. How-
ever, no specific types of vehicles were identified. The most important provisions of the
document include (i) the need to use low-emission vehicles by enterprises providing public
services, (ii) supporting the development of public collective transport by implementing
low-emission public transport means and their power supply. A total 32 agglomerations
and densely populated areas are the main recipients of the new law, as those in which it is
compulsory to replace public transport with low-emission or zero-emission one. As part of
the document [48], it was indicated that tenders for the implementation of collective public
transport services must promote pro-ecological solutions, i.e., the use of low-emission
vehicles.

Endorsing the development of public transport based on low-emission solutions is to
be connected with:

1. support for the construction of fast chargers for electric buses,
2. financial support (including the construction of chargers),
3. legislative support (e.g., facilitating the investment process) [49].

The next step in the development of the law on the use of low-emission means of
transport, including those fully powered by electricity, in Poland is the Act of 11 January
2018 on Electromobility and Alternative Fuels [50]. It is the implementation of the EU
law expressed in Directive 2014/94/EU. Similarly to the previously mentioned “National
Framework . . . ”, the Act deals with the subject of low-emission transport, including the
development of the market of electric vehicles. The document specifies:

1. conditions for the development and rules for the deployment of alternative fuels
infrastructure in transport,

2. rules for the provision of services of charging electric vehicles,
3. obligation to use zero-emission (electric) vehicles by public sector companies.

Similarly to [48], also the Act on electromobility deals with both passenger cars and
collective urban transport (electric buses, trams, trolleybuses). The Act defines specific
requirements for communes and counties (all counties with over 50,000 inhabitants) re-
garding the use of zero-emission vehicles. Pursuant to the provisions of the Act, a specific
percentage of vehicles to be reached in each year was specified [50]. Work is currently
underway on the amendment [50]. The proposed changes are intended to endorse the
development of electromobility and alternative fuels infrastructure even better, and thus
encourage consumers to buy vehicles powered by these fuels.

5.2. National Programs Endorsing the Development of Electromobility in Public Transport
5.2.1. Gazela—Low-Emission Urban Transport

In addition to national and EU funds, which had thus far supported the reconstruction
and development of public transport in Poland, a decision was made to create a program
that would be specifically dedicated to reducing emissions in public transport by support-
ing the purchase of environmentally friendly vehicles. The first project of this type was
called Gazela—low-emission urban transport, which, with a budget of PLN 80 million,
expected a possibility to subsidize up to 100% of the eligible costs of the project. The
program was based on the sale of CO2 emission rights to Spain. The proceeds from this
transaction had to be allocated to the purchase of non-standard gas-electric buses, which
are practically exclusively produced by Spanish manufacturers. Two applications were



Sustainability 2021, 13, 4009 8 of 22

recommended for financing: the purchase of standard-length and articulated buses for
Częstochowa (40 vehicles in total) and standard buses for Gdynia (10 vehicles). Projects
from both cities exhausted the full pool of available funds. Both transport operators that
became beneficiaries faced problems in selecting vehicle manufacturers. As a result, the
production for Częstochowa was undertaken by the Polish manufacturer Solbus, whose
vehicles were faulty and were quickly withdrawn from use after a serious fault which
resulted in burning down of one of the vehicles. In Gdynia, despite several tenders, a
contractor could not be selected, and the carrier abandoned the project. In Częstochowa,
buses were stopped in 2017, and only in 2020, one of them was prototypically rebuilt by
Autosan. After supervised operation, a decision was made to rebuild further 24 vehicles to
achieve the environmental effect assumed in the project. In the event that the full range
of vehicles could not be put back into operation, Częstochowa decided to lease 15 electric
buses to complement gas-electric buses [51]. Difficulties in conducting the project and
obtaining the effect in the form of CO2 emissions to the atmosphere consisted mainly in the
requirement to purchase unusual vehicles, unavailable on the market. The risk of preparing
a prototype with relatively small purchases was significant. Producers did not take such
action, and the only one that took the risk does not exist anymore. In the following years,
attempts were made to announce the Gazela BIS program for loans for the purchase of
gas-powered buses, but also this program did not end positively.

5.2.2. Gepard—Emission-Free Public Transport

After the unsuccessful “Gazela” program, the National Fund for Environmental
Protection and Water Management prepared a new project to support the purchase of
electric buses, named “Gepard”. There were two editions of this program. For the first
one, the call for applications took place in September 2017. A total of PLN 200 million was
allocated to subsidize the purchase of electric buses (PLN 41 million as a non-returnable
subsidy and PLN 159 million as loans) [52]. In the first edition of the program, only six
applications for a subsidy and one application for a loan were submitted from Gdynia,
Inowrocław, Polkowice, Poznań, Szczecin and Świdnica. The sum of applications for
subsidies was less than PLN 28 million, and for loans less than PLN 5 million. These
amounts meant that only 68% and 3% of the budget was used up. The total cost of these
projects was approximately PLN 90 million. The lack of much competition among local
government units could indicate concerns related to the “Gazela” program, as well as the
still uncertain technology of electric buses. After evaluation, five applications for a total of
30 vehicles were submitted for funding. The application submitted by the city of Świdnica
was assessed negatively [53].

The way the tender was constructed favored only those cities that wanted to buy elec-
tric buses. The inability to co-finance trolleybuses, which are fully functional equivalents
of such vehicles, led to the situation that the city of Gdynia applied for the purchase of 6
vehicles, which are de facto trolleybuses, but in reality they were approved twice as electric
buses and as trolleybuses.

In the second edition of the “Gepard” program, the regulations were modified, which
provided for support only for cities with up to 100,000 inhabitants. It had a budget of
PLN 168 million and allowed submitting applications both by local government units
and carriers providing services in such cities. Over PLN 19 million was allocated to non-
returnable subsidies, and over PLN 149 million to low-interest loans. It was possible to
obtain a subsidy of up to 60% of eligible costs and of up to 100% of costs between the
amount of the subsidy and the eligible costs of the project. The call for applications took
place at the end of 2018. Just as in the first edition of the program, the value of submitted
applications did not exhaust the available funds. In total, seven applications for subsidies
and 1 for a loan for a total amount of over PLN 21 million were submitted, which is only
12.5% of the available budget. Out of five applications for subsidies and one for loan, three
projects were selected for financing in Kozienice, Łomianki and Świdnica, which expected
the purchase of only six buses [54].
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The lack of greater interest in applying for funds under the second call for the “Gepard”
program proves its poor preparation, in particular, a relatively small share of funds for non-
returnable subsidies in the budget. Due to the necessity to build infrastructure, charging stations
and adaptation of technical facilities, the program was not very attractive for small towns.

An additional element of the second call under the “Gepard II” program was a special
pool of funds allocated to cities of the Silesian Voivodeship. In October 2019, the authorities
of the Silesian Voivodeship and representatives of the National Fund for Environmental
Protection and Water Management signed an agreement on combining funds from the
“Gepard II” program with EU funds at the voivodeship’s disposal under the “Program for
Silesia”. There were two calls: one for the central sub-region and the other for the southern
sub-region. In total, six applications for a subsidy for the amount of PLN 57 million and
three applications for a loan for the amount of PLN 6.5 million were submitted. The budget
set aside in this part of the “Gepard II” project was PLN 70 million, so the applications
consumed it almost completely. Ultimately, three projects were selected for funding, for
the purchase of forty vehicles for the Górnośląsko-Zagłębiowska Metropolia (Metropolis
GZM), six buses (and de facto trolleybuses) for Tychy and four buses for Zawiercie [55].

5.2.3. Green Public Transport

“Green Public Transport” is a new project announced by the National Fund for
Environmental Protection and Water Management. Its purpose is to co-finance activities
in collective public transport that reduce the use of emission fuels. Within the framework
of the program, the purchase of new electric buses, hydrogen buses or trolleybuses may
be subsidized. In the case of trolleybuses, in the first phase of recruitment, they were
additionally required to be equipped with a drive system that would allow them to travel
through sections without a traction network. The second option was to subsidize the
modernization or construction of a new infrastructure allowing the use of the purchased
vehicles (charging stations for electric bus, hydrogen refueling stations and the traction
network) [56]. The “Green Public Transport” project provides for a possibility of subsidizing
up to 80% of the purchase costs of new electric buses and trolleybuses and up to 90% of the
costs of new hydrogen buses, and up to 50% of the costs of modernization or construction
of infrastructure.

The new program was structured in a simple manner. From the moment of announcing
the call for applications, they were accepted until the available financial resources were
exhausted. This solution was to facilitate the process and encourage cities and transport
companies to apply for subsidies. In fact, it violated sound competition rules, as smaller
companies applying for a moderate number of vehicles were privileged. It was easier for
them to prepare for the tender and submit their applications quickly. Large cities preparing
more extensive programs of renewing the vehicle fleet did not have a chance to make it by
the time the budget had run out. The tender was launched for the period from 04 January
2021 to 15 December 2021, but in fact the amount of available funds was exhausted on
18 January 2021 [57]. The project’s budget was PLN 1.1 billion. Initially, it was expected
that there would be three call for proposals. The second was to start on 3 January 2022,
and the third, on 2 January 2023. Due to the rapid depletion of the available funds, it was
announced immediately after the closure of the first call for proposals that the next phase
would be brought forward to the fall of 2021.

All applications submitted in just two weeks concerned the purchase of 431 vehicles.
Applications concerning the purchase of electric buses dominated with a total of 322.
Moreover, the purchase of 102 hydrogen buses and 7 trolleybuses was planned. The
applications came from various cities and entities, as presented in Figure 3. The largest
complex project came from Poznań and regarded the purchase of 84 hydrogen buses with
the accompanying infrastructure. A project from Krakow for 40 electric buses placed
second. Further applications were made for a smaller number of vehicles. Particularly
noteworthy is the small town of Chełm, which applied for subsidizing the purchase of
15 electric buses and 15 hydrogen buses with the additional infrastructure. Small towns
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dominated among the applicants. Three of them are very small towns (less than 20,000
inhabitants): Chodzież, Łomianki and Ząbkowice. Towns with up to 100,000 inhabitants
constituted the most numerous group—18 of them. Large cities (from 100,000 to 500,000
inhabitants) were represented by seven of them, and five applications were submitted by
very large cities (over 500,000 inhabitants), including one metropolitan union. In total, 33
applications were submitted in the first phase of the call for proposals.

Figure 3. Projects aggregated to cities, submitted under the Green Public Transport Program in Phase I in 2021 (GZM—
Górnośląsko-Zagłębiowska Metropolis).

The idea of the project refers to the policy of developing public transport that uses
alternative fuels and low- or zero-emission vehicles. However, the way of preparing and
conducting the tender is debatable. Due to the adopted rules, the beneficiaries applying
for minor tasks were in a privileged position. In the event of a need to plan infrastructure,
the situation was significantly more difficult. Local governments and carriers that applied
for subsidies probably prepared their ideas spontaneously. This is exemplified by Chełm,
which wants to introduce two more types of vehicles to transport services, in addition to
diesel buses already in operation. Even without in-depth studies, one can easily conclude
that three types of vehicles in a small town may impede their daily operation and worsen
the balance of public transport functioning. In the next editions of the project, a reduced
percentage of subsidies has been planned.

6. Models of Implementing Electromobility in Public Transport in Poland in the
Second Decade of the 21st Century

Certain regularities, repeated in most cities in recent years, can be noticed in analysis
of the decisions on the development of urban electric transport in Poland. The construction
or expansion of the classic urban electric transport system (tramway, trolleybus) requires
significant financial outlays, which discourages local authorities from such activities. How-
ever, high construction costs are often compensated in the long run by lower operating
costs. However, to confirm this, independent multi-criteria analyses are necessary. Due to
the formal requirements, in particular of the European Union funds, such documents are
drawn up, but most of them are not prepared reliably. The suggestiveness of the contracting
entities of such studies affects the actual way of their preparation. City authorities expect
the cheapest way to achieve goals that sometimes become political goals. The construction
of a tramway or trolleybus system, in addition to economic requirements, e.g., in terms
of passenger flows, is also associated with a long period of coming into existence. It is
impossible to introduce such vehicles to the city’s service “overnight”. The process of de-
signing and implementing infrastructure requires several years of preparation. One of the
potential advantages of introducing electric buses to urban transport is the relatively short
period of implementation, actually related to the time of manufacturing and delivering
the vehicles. This potentially positive aspect is often the main argument for the authorities
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of large urban centers. The remaining arguments are not very relevant then. However,
addressing the issue of public transport development in this way leads to fundamental
distortions and may limit or even lead to a decline in zero-emission public transport in the
city in the long run. Tramway or trolleybus investments, although initially much more
expensive, have an advantage that electric buses do not have—they are much more durable
and to a greater extent guarantee the maintenance of environmentally-friendly transport in
the city. The ease and short period of introducing electric buses into service are associated
with the same features in the event of decommissioning from the city service.

6.1. Patterns of Actions Taken by Local Authorities Regarding the Development of Electric Public
Transport in Poland after Poland’s Accession to the European Union

Summing up the experience of Polish cities in the implementation of electromobility
in public transport so far, two generalized patterns can be distinguished—a positive and a
negative one:

I. The model of positive action (good road map):

(a) a preliminary decision on the construction or expansion of urban electric
transport,

(b) preliminary activities (multi-criteria analysis of the justification of the invest-
ment; a stage taking into account the costs of operating the system for at least
20 years),

(c) the final decision to build, expand or not to take action as regards urban electric
transport,

(d) effects in the form of an optimal means of public transport in the city with the
highest economic efficiency and the lowest environmental impact which can
be maintained and developed in a sustainable manner;

II. The model of negative actions (bad road map):

(a) an initial decision to build or expand urban electric transport, with the initial
assumption expecting it to be the electric bus,

(b) no preliminary actions or pretend actions (no sufficiently in-depth studies on
traffic conditions, economic effects, investment sustainability, etc.),

(c) the final decision to build an electric bus system,
(d) effects in the form of a means of transport mismatched to the functioning of

the city, difficulties in maintaining electric buses in the long run, etc.

The above models reflect the two most common approaches in programming the
development of electromobility in public transport in Poland. The ease of obtaining funds
for the purchase of new electric buses puts pressure on the beneficiaries to quickly prepare
a plan/project for their implementation. In fact, electric buses appear in localities and
operate on lines that are not predisposed to operate electric buses. Due to the reactivity
of local government authorities’ actions, in particular in small urban centers, the most
commonly the negative model of action appears.

6.2. Characteristics of City Policies That Fit into Development Models
6.2.1. Olsztyn (Construction of a New Tramway System)

Olsztyn is one of the voivodship capitals in Poland, with over 170,000 residents. Sig-
nificant passenger flows allowed the city authorities to consider launching electric public
transport. The mayor of Olsztyn has repeatedly emphasized that electric transport enhances
the importance of the city. He has made it clear many times that he would only consider
building a network of tram connections. The activities of the municipal authorities have been
conducted since 2006. In 2009, a feasibility study was presented for the project of public
transport development in Olsztyn, in which building a tramway network was considered
the most appropriate [40,58]. It is worth noting that both trams (until 1965) and trolleybuses
(until 1971) had already operated in Olsztyn. However, they were liquidated as a result of
the decline in urban electric transport. The initial feasibility studies for the construction of
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a new ecological transport system in Olsztyn assumed the possibility of using trams, trol-
leybuses and gas buses. Incorrectly assumed costs of building the infrastructure (similar
values for tramway and trolleybus transport) favored tramways. Such assumptions should be
considered as politically driven, because the then mayor of Olsztyn repeatedly presented his
point of view in the local media even before the results of the expert opinion were disclosed.
As a result, a tramway system was created in Olsztyn to serve only a part of the city. In
view of the data from the other three trolleybus systems existing in Poland, for a comparable
amount, practically whole Olsztyn could be served; therefore, the availability of zero-emission
transport would be much better, and the inhabitants would gain even coverage of the city
area with a network of ecological connections.

The decision to build a tramway system also has consequences for its subsequent
operation. Tramway transport in Olsztyn was affected by two key issues. Firstly, there is a
need for further expansion of the network to make electric public transport available to
other city residents. This is associated with high construction and operating costs, and as a
result may contribute to the collapse of public transport in a medium-sized city. This would
be an example of a mismatch between the scale of the transport system and passenger flows,
as well as the ability to finance it. Secondly, the introduction of a tramway system without
separation of the tracks on part of the route resulted in road difficulties which provoked
public criticism [59,60]. However, in the opinion of the Olsztyn municipal authorities,
trams have become its brand, and they prioritize the further expansion of the only route,
which is served by three alternative lines [61].

6.2.2. Gdynia, Lublin and Tychy (Introduction of Electric Buses to Operation in Cities with
Extensive Trolleybus Infrastructure)

Trolleybus transport is not a common means of urban transport in Poland. There
are three systems in operation today: in Gdynia, which also serves the city of Sopot, and
also in Lublin and in Tychy [39]. As a result of systematic acquisition of funds from
the European Union, all of these systems have undergone enormous organizational and
functional changes. In 1999, the trolleybus transport in Tychy was in danger of liquidation,
and a social defense committee was organized to maintain it. At the beginning of the 21st
century, the legitimacy of maintaining trolleybuses in Gdynia was discussed. Nowadays,
trolleybus transport in Poland is indicated as an example of model transformation using
the latest available technologies in the field of power supply, modernization of traction
infrastructure and rolling stock.

As in other countries, the main disadvantage of trolleybuses in Poland was their
dependence on the traction network and the associated limitations in the development of
connections, as well as the need to maintain spare rolling stock in the form of diesel buses.
Along with the development of alternative power sources, initially diesel generators, and
then traction batteries, trolleybus carriers in Poland began to equip their rolling stock with
such vehicles. Thanks to the new solution, each of the trolleybus networks in Poland is
more extensive than it would appear from the traction infrastructure. Battery-powered
trolleybuses run outside the network on out-run sections or with those with less frequent
connections with little legitimacy of building the network infrastructure.

The implementation of electric buses poses a potential threat to the functioning of
trolleybus transport in these cities. From the social point of view, an electric bus has the
same advantages as a trolleybus and does not require additional infrastructure, which in
itself, is often negatively perceived. Electric buses are currently being introduced in all three
cities that have trolleybus transport. In the case of Gdynia, this is particularly unfavorable
because deregulation of urban transport and splitting the municipal carrier into separate
companies (two trolleybus and a bus ones) leads to intra-city competition [62]. Electric buses
are introduced by a bus operator. With very extensive traction infrastructure, it would be
possible to successfully service almost the entire city area using trolleybuses with on-board
batteries of different capacities [20,21]. Due to the ease of obtaining external funds for electric
buses and due to political difficulties (e.g., the activity of trade unions), it is impossible
to delegate transport tasks to the company responsible for trolleybus transport without
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limitations. The transportation structure in Lublin and Tychy is slightly different. There is
one municipal operator in Lublin, so it can easily change bus lines into trolleybus lines or
retrofit the rolling stock with electric buses using common power infrastructure. However,
the process of putting electric buses into operation in Lublin has been unsuccessful, because
in 2008–2020 the length of the traction network doubled, which means that with a star-shaped
city layout, practically all connections could be served by trolleybuses [19,62]. In Tychy, the
principle was adopted that the trolleybus operator is responsible for all electric vehicles, so
the new electric buses were also purchased by the trolleybus company [38].

6.2.3. Warsaw (Introduction of Electric Buses to Operation in a Large City with an
Extensive Tramway Infrastructure)

Warsaw is the largest Polish city with an extensive public transport system. On a
Polish scale, it is the city that spends the highest percentage of the annual budget on public
transport, thanks to which the transport system of Warsaw is perceived as well-functioning
and friendly to both residents and tourists [63]. Within the public transport system, there
are two subway lines, an extensive tramway network, bus transport and integrated rail
connections (fast city rail and Warsaw commuter railway). Until 1995, trolleybus transport
(one line) operated between Warsaw and Piaseczno. In view of the necessity of its financing
by two local government units and of decapitalization of the rolling stock, this system was
abandoned and replaced by diesel buses [39]. Currently, Warsaw has the largest fleet of
electric buses. After the delivery of 130 articulated Solaris buses, as well as earlier deliveries
of standard Solaris and Ursus buses, many connections are served exclusively by this type
of vehicle. In Warsaw, as in Gdynia, there are separate companies responsible for bus and
tramway transport. Electric buses are operated by a bus operator. In the case of such a
large scale and such a large urban center with an appropriate technical base, in particular
the engineering one, there are not many limitations. The most important problem concerns
the lack of in-depth studies on the legitimacy of introducing a large fleet of electric buses at
one time. With equally regular use, the problem of replacing traction batteries may arise in
the future. Due to its flat surface area, Warsaw has very good conditions for the functioning
of trolleybus and tramway transport. The implementation of electric buses may jeopardize
the further expansion of systems with greater durability and reliability.

6.2.4. Zielona Góra (Introduction of Electric Buses to Operation in a Large City which did
Not Have Other Means of Electric Public Transport)

In Zielona Góra, the problem of the lack of pro-ecological public transport was identi-
fied. In the first decade of the 21st century, steps were taken to launch trolleybus transport.
The high financial outlays related to the construction of the traction infrastructure pre-
vented the authorities of Zielona Góra from taking a decision to make such an investment.
Currently, it is a city with one of the largest fleets of electric buses. The Polish manufacturer
Ursus won the tender for the supply of 47 standard buses. Due to this manufacturer’s
financial problems, 43 buses were delivered instead of 47. Thus Zielona Góra is a city with
the largest number of buses of this brand. Due to the production shutdown in 2019 and the
specter of bankruptcy, the carrier operating electric buses was left without support in terms
of spare parts or even warranty service work. Therefore, it is an example showing that the
process of purchasing electric buses should be extended in time, and the criteria related to
quality and technology, as well as experience, should dominate in evaluating offers.

6.2.5. Szczecinek (Introduction of Electric Buses into Operation in a Small Town which did
Not Have Other Means of Electric Public Transport)

As in the case of Zielona Góra, Ursus electric buses are also operated in Szczecinek.
However, unlike Zielona Góra, which is a voivodeship city with a large municipal carrier,
Szczecinek is a small city (40,000 inhabitants) without any significant scientific and technical
facilities. In the case of operating buses whose manufacturer has actually ceased to exist,
the life of the vehicles and the ability to maintain them in a good technical condition are the
key issues. Small urban centers should seek cooperation with larger carriers or integrate
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orders together. With a larger pool of ordered vehicles, it is more likely to have greater
competition among suppliers, and there is a possibility of obtaining a better offer or a more
predictable one.

7. Results of the Survey on the Perception of Electric Public Transport

As part of the study, an attempt was made to identify the social perception of electric
urban transport using an online questionnaire distributed among internet groups on
Facebook-like portals of inhabitants of small, medium and large cities. The study consisted
of six extensive questions on everyday mobility, preferences in choosing the type of public
transport vehicle, opinions on the impact of the use of electric vehicles in public transport
on various aspects of functioning in the city, and preferences regarding the policy of urban
transport development.

The survey was designed to investigate to what extent the current activities of the
Government in the field of electromobility development, mainly based on electric buses,
are reflected in the preferences of the inhabitants. When analyzing transport development
plans or studies on the validity of introducing electric buses, one can find expressions that
indicate a negative perception of infrastructure (traction, tracks). In the daily press there
were also articles (e.g., in Gdynia) concerning the opinion of the inhabitants on the negative
impact of the existence of trolleybus traction infrastructure on the prices of apartments. In
fact, the situation should be the opposite, and for this purpose, it was decided to prepare
a survey to verify these hypotheses. Although at a first glance, the survey is to a small
extent, related to the rest of the article, and in fact, it is of great importance for identifying
the actual preferences of residents and formulating recommendations.

A total of 453 responses were obtained from adults in the period from 8 January to
7 February, 2021. Table 2 presents the respondents’ characteristics with a breakdown by
gender, age, education level and place of residence. The preface to the survey emphasized
that the responses should include persistent preferences that would not consider the impact
of the SARS-CoV-2 pandemic.

Table 2. Characteristics of the survey respondents (n = 453).

Feature Answers Share

Gender
Female 190 (42%)

Male 263 (58%)

Age

18–29 150 (33%)

30–39 145 (32%)

40–49 92 (20%)

50–64 40 (9%)

65 or above 26 (6%)

Level of education

Primary 15 (3%

Vocational 7 (2%)

Secondary 79 (17%)

Higher 352 (78%)

Place of residence

A city with its own public transport system 367 (81%)

A town served by the public transport of a nearby city 28 (6%)

A village served by the public transport of a nearby city 29 (7%)

A town without a public transport system 6 (1%)

A village without access to public transport 23 (5%)

The first question concerned the respondents’ transportation behaviors. It was com-
prised of multiple sub-questions. The division into walking, cycling, the use of public
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transport, private or company car and other forms of shared transport, e.g., cars per minute,
was applied. Walking, including reaching other means of transport, was the dominant
form of everyday travel. Slightly over 24% of the respondents replied that they use public
transport every day, and this value was clearly lower than using a private or company car
(less than 31%) (Figure 4). Over 24% of the respondents gave an answer “once a month” to
the question about using public transport. A total of 17% of the respondents do not use
cars, and just over 12% do not use public transport. Shared vehicles were the least popular.
In total, only over 19% of the respondents use this form of travel more than once a month.
Over 43% of the surveyed persons never use such means of transport.

Figure 4. Characteristics of the respondents’ transportation behaviors.

In the next question, an attempt was made to identify the respondents’ preferences
with regard to the choice of the means of public transport (Figure 5). The question was
related to the hypothesis that the society considers its behavior to be pro-ecological, and the
tramway has the highest rating in this regard. Due to the low level of their use, trolleybuses
are not popular in Poland, which should be reflected in the answers. However, electric
buses are gaining in importance and have become a popular political topic in recent years.
The question was structured as follows: “let’s assume that any vehicle (including trams
and trolleybuses) can drive to the stop from which you are planning to leave. If you had a
choice which vehicle would show up, what would you like to travel by the most? Let us
add that the travel time and its cost would be the same for all vehicles.” Over 42% of the
respondents indicated the tram, just over 7% the trolleybus, and as many as over 28% the
electric bus. Only 4.64% of the respondents indicated a diesel bus. For just under 18% of
the respondents, the type of vehicle did not matter. The study indicated that nearly 80% of
the respondents declared a pro-ecological choice.

Figure 5. Preferences in the choice of means of public transport.
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The third question depended on the previous one. Respondents were asked to provide
an answer regarding the factors of selecting the vehicle from the second question (Figure 6).
A maximum of two features could be checked. A lower impact on the environment, lower
noise emissions, adaptation for people with reduced mobility, as well as a clean interior,
modernity and comfort of the vehicle were included in the list. Two options yielded the
greatest number of responses. A total 191 respondents indicated the lower environmental
impact and the same number the vehicle comfort. An important conclusion from the
answers is that the people taking part in the survey do not treat lower noise emissions on
the same level as the lower environmental impact. Electric vehicles are characterized by
lower noise emissions, which is one of their main advantages.

Figure 6. Factors of selecting means of public transport.

Answers to the next question allow us to deepen the knowledge about the respondents’
preferences in regards to electric vehicles in public transport. The issue concerned the
impact of the use of such means of transport on various organizational and functional
aspects, both related to travel, vehicles and life in the city. For each aspect, one had to
choose one of the options “increase”, “has no effect” or “reduce”. The obtained responses
proved considerable public awareness of the positive impact of electric transport on the
place of its operation. In two categories: noise and pollution, approx. 85% of the responses
proved knowledge about the reduction of emissions thanks to the use of electric vehicles.
Simultaneously, 74% of the respondents believed that this type of vehicle affects improve-
ments in climate protection. Among the responses regarding the travel cost and time,
responses indicating “no effect” dominated, although in fact there is a priority for trams in
Polish cities, thanks to separate tracks. Information that for the majority of respondents
(over 52%), the existence of collective electric transport infrastructure did not affect the
city’s aesthetics is also vital. Almost 58% of the respondents indicated that the use of
electric vehicles in public transport increases the comfort of travel (Figure 7).

Figure 7. Assessment of the impact of the use of electric vehicles in public transport on various
aspects of functioning.
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The next question was also extensive. It was used to identify public opinion on the
impact of the existence of electric transport infrastructure (tramway tracks, trolleybus
traction) on living conditions (Figure 8). Road safety, ease of socializing, aesthetics of public
spaces, prestige of the place of residence, value of the property and certainty/durability of
the existence of public transport were indicated as the features that might be affected by
the functioning of public transport. The last four seem to be particularly important. Re-
spondents could mark one out of the six available options (“definitely has a positive effect,”
“rather has a positive effect,” “has no effect,” “rather has a negative effect,” “definitely has
a negative effect” and “don’t know/hard to say”). Over 50% of the responses indicating
the positive impact were recorded for ease of socializing, prestige of the place of residence,
value of the property and the certainty/durability of public transport. Particularly valuable
data concern answers about the prestige of the place of residence and the value of the
property. Over 67% and 72% of the respondents, respectively, answered that the existence
of public transport infrastructure might increase the value of real estate and the prestige of
the place of residence. In the media discourse in Poland, there are reports that contradict
this image. The conducted research has shown that society’s opinion, in this case, is the
same as that expressed in developed countries. The feature related to the impact on the
aesthetics of public spaces received the least positive responses. Less than 28% of the
respondents indicated a positive effect, and approx. 33% of the responses concerned a
negative effect and no effect. Therefore, the division of public opinion in this respect is
even.

Figure 8. Assessment of the impact of the existence of electric public transport infrastructure (tracks, electric traction) on
various aspects of inhabitants’ lives.

The last discussed question concerned the development policy for public transport.
The respondents were asked the following question: “Electric buses are almost twice as
expensive as diesel buses. If your city authorities had a choice to buy five electric buses with
the necessary infrastructure or to buy ten diesel buses (both investments would cost the
same), which should be chosen in your opinion?” The answers were supposed to confirm
the hypothesis that pro-ecological awareness prevails in the society, and media reports
on the development of electric buses as well as their dynamic diffusion in Polish cities
contribute to an increase in popularity of this means of transport. Analysis of the obtained
responses allows us to conclude that the hypothesis has been confirmed (Figure 9). Most of
the respondents chose the purchase of electric buses, despite their smaller number, and
lower availability. Slightly less than 60% of the responses concerned this type of vehicle.
Slightly over 20% of the respondents indicated diesel buses. For 3% of the respondents, the
type of bus did not matter. Over 16.5% of the surveyed participants were unable to provide
a specific answer.
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Figure 9. Respondents’ opinions on the development policy of public transport.

Despite some limitations related to representativeness, the survey was an important
source of information about the society’s preferences and behavior as regards electric public
transport. It enabled verifying several issues that appear in scientific studies but have
not been verified in Poland so far, in particular, with regard to the relationship between
electric transport infrastructure in cities and living conditions. The dynamic development
of electric bus technology as well as government programs in Poland have contributed to
the positive perception of electric buses. This is favorable in terms of holistic environmental
protection and reducing emissions of pollutants, but at the same time it is a threat to
traditional means of public transport (tramway, trolleybus). In-depth studies and analyses
would allow us to avoid operational problems in the future. Society’s positive opinion on
investments in electric buses may make it difficult to undertake such activities by owners
of transport companies, and in particular, by local authorities.

8. Discussion and Conclusions

Climate changes determine taking rapid measures to reduce emission of pollutants.
The policy of the European Union, in this respect, has clearly defined the horizon of
activities, indicating that the transport sector, including public transport, is one of the
main spheres of the economy that must undergo transformation. By supporting initiatives
related to electromobility in individual and collective transport, a significant part of the
European Union budget is redirected to the modernization of fleets of vehicles and the
construction of new systems, including infrastructure.

Polish adaptation activities in terms of the EU law at the level of government docu-
ments correspond to the assumptions of reducing emissions and sometimes even go further.
Unfortunately, a poorly planned electromobility revolution in public transport leads to
many distortions and loss of potential profits. The transformation of public transport in
Poland is mainly related to subsidizing the purchase of electric buses and the infrastruc-
ture for charging them. Disregarding the energy balance of Poland, where fossil fuels, in
particular—lignite and hard coal, are the main source of electricity production, the devel-
opment of electric public transport and renewable energy sources should be combined to a
greater extent [64,65].

The ease of obtaining external funds for the purchase of electric buses encourages
even the smallest towns to use this solution. The lack of a sufficiently long preparation
process, in particular the assessment of the legitimacy of such actions, leads to a potential
loss of the ability to maintain electric buses in the future. Failure to provide funds for their
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maintenance and for the replacement of exhausted batteries may lead to a decline in public
transport.

The development of electric public transport in Poland is supported by programs (e.g.,
Gazela, Gepard) which are prepared with faults and do not enjoy the beneficiaries’ trust or
prevent equal competition [51–57]. In addition, the possibility of financing the development
of trolleybus transport is disturbed in these programs, although for operational reasons the
trolleybus is an equivalent means of transport in comparison to the electric bus [54].

Figure 10 presents a histogram of the development of electromobility in Poland in
relation to public transport. Legislative changes also support the development of electric
buses and trolleybuses manufactured in Poland. Both domestic producers and foreign
brands with production plants in Poland have introduced this type of vehicles for sale.

Figure 10. Histogram of the development of electromobility in public transport in Poland.

The most important threats to the development of electric public transport in Poland
include the lack of an appropriate process of designing, implementing and gaining experi-
ence. Acquisition of vehicles in the technology with which there has not been experience
so far, especially in the case of very small, provincial urban centers, may increase the
costs of functioning of public transport [56]. The operation of electric buses in large cities,
especially those with a different electric transport system, is much simpler, but also in
this case there are controversial actions. The introduction of electric buses in cities with
extensive trolleybus traction infrastructure constitutes unnecessary internal competition.
The emphasis on the promotion of electric buses in Poland results in raising social aware-
ness of environmental protection and in high evaluation of electric buses. The conducted
survey proved that the purchase of five electric buses is more valuable to society than the
purchase of ten diesel buses. At the same time, however, the existence of electric transport
infrastructure affects the system’s durability of operation, which should be particularly
important for authorities of city with trolleybus transport which introduce electric buses
into operation.

Lower emissions of CO2 and other pollutants to the environment are among the most
important advantages of the development of electric public transport in Poland. Despite
the negative energy balance, the operation of zero-emission vehicles in cities and densely
populated areas will definitely affect the quality of life. Supporting the development of
buses manufactured in Poland additionally strengthens the country’s strong position in the
European Union on the market of manufacturers of rolling stock for public transport [45,46].
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Polish efforts to increase electromobility in public transport compared to other coun-
tries in the Central and Eastern Europe region should be appreciated. The intensity and
scope of activities is very large despite the critical analysis presented in this article. Poland,
as the main beneficiary of funds from the EU cohesion fund, had a chance to transform
public transport on a large scale. With regard to other countries, some differences are
noticeable. In particular, it should be emphasized that trolleybus systems in the Czech
Republic, Slovakia, Romania and Bulgaria are dynamically developed. The most spectac-
ular issue is currently raised in Prague, where a decision was made to build a very large
trolleybus system from scratch. These types of actions can signal smaller cities to take
similar steps. A similar phenomenon occurs in Iasi, Romania, where trolleybuses have
not been operating since 2006. The local authorities have prepared a plan to purchase 50
trolleybuses and build the trolleybus traction infrastructure from scratch, motivating these
activities with greater legitimacy in relation to electric buses.
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61. Grzymowicz: Tramwaje Stały się Marką Olsztyna. Available online: https://www.transport-publiczny.pl/wiadomosci/

grzymowicz-tramwaje-staly-sie-marka-olsztyna-59955.html (accessed on 10 February 2021).
62. Połom, M. Trends in the development of trolleybus transport in Poland at the end of the second decade of the 21st century. Pr.

Kom. Geogr. Komun. PTG 2018, 21, 44–59. [CrossRef]
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