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Resume
The paper presents possible models of electric buses purchase financing, 
taking into account purchase prices higher now than in the case of 
traditional buses. During the research, the solutions used on several 
continents and in many countries were analysed, including the USA, China 
and many European countries. The qualitative research methods were 
used, focusing less on the describing and dimensioning the current state 
and more on creating and presenting theories and the implementation 
proposals themselves. As a result, it also allowed to include issues related 
to applicability and implications of formulated solutions for managerial 
practice.
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to maintain the hitherto technical facilities for traditional 
buses and to provide additional equipment and also to 
employ people qualified to service and repair electric 
buses, which will also increase the costs [1].

Electric buses are more environment friendly at 
the place of service provision, hence significant external 
benefits are achieved. Apart from benefits, related to 
emissions cutting, reduction of dependence on liquid fuels 
is important, as well. Crude oil markets feature limited 
stability, there are numerous tensions and disturbances 
in some of extracting it countries [2], moreover there are 
numerous indications that the era of fossil fuels comes 
to an end due to their deposits depletion - at the current 
consumption rate the resources are estimated at approx. 
40 years. Obviously, the Earth has still significant oil 
resources in shale and bituminous sands, in the Arctic, 
Amazonia and under oceans bottom (at great depths), 
but the costs of their extraction will be much higher than 
the extraction of reservoirs today. Thus, one can say that 
the era of cheap oil comes to an end [3].

When introducing electric buses to operation it 
is difficult to assume that the necessary additional 
funds will be obtained from growing revenues on sales 
of services; quite opposite - the spatial development 
of cities, population concentration in big cities and 
processes proceeding there cause the urban public 
transport to be more and more capital intensive, which 
results in growing demand for public financing [4-6]. 

1	  Introduction
	
Introduction of the city servicing by electric buses, 

not only within the scope limited to a  few lines and 
as a pilot project, but to a significant extent of carried 
out transport, will require financing to be ensured 
- both for procurement of buses themselves, as well 
as of the necessary infrastructure. The financing of 
infrastructure and buses purchase are related projects, 
in terms of time and scope they must proceed in such 
a way that services provision would be possible; however, 
the financing methods and sources may differ. As a rule, 
the infrastructure is managed and financed by the 
public entities and from public funds - various level 
budgets, depending on its purpose and function carried 
out in a  given country system. The vehicles financing 
and purchase in most cities worldwide was and is the 
domain of operators themselves (these entities do  not 
need involvement of public capital), because as a rule it 
is them, who are obliged to ensure means of transport 
necessary to provide services. Electric buses are now 
significantly more expensive than traditional ones, 
i.e. driven by internal combustion engines. Anyway, 
the charging infrastructure and purchase of buses 
themselves do  not comprise all the expenditures. An 
assumption may be made that for many years operators 
will be using both traditional buses with combustion 
engines and electric buses. This will result in a necessity 
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emphasise the fact that an electric bus is now roughly 
twice more expensive than a  traditional bus with 
a combustion engine (Table 1) [7-8]. This is now the basic 
barrier to the order sizes growth [9], another barrier is 
the fact that external costs are not entirely or only to 
a small extent taken into account as evaluation criteria 
in the bidding procedures for vehicles purchase [1]. 

The zero-emission nature of electric buses affects 
expectations of their widespread use in cities, which in 
turn is related to the necessity of incurring high financial 
expenditures. Thus, a question arises to what extent it is 
possible to acquire additional funds, because of the better 
management of possessed resources and urban transport 
management, so that substantial purchases could be 
financed, at the same time additionally burdening the 
public budgets in a limited way. Each additional public 
expenditure means either funds originating from the 
better management of the existing resources or giving 
up other public tasks, or an increase in the tax burden 
now or in the future. Therefore, considerations should be 
broader, to what extent an increase in the public sector 
operation effectiveness is possible and how to finance 
vehicles purchases, so that the created solution would 
provide funds, but also would result in effective use of 
the purchased vehicles.

A  part of available analyses forecast and expect 
that - with increasing amounts of purchases and further 
technology development - purchase prices of ecologically 
clean vehicles will decline, including primarily electric 
buses. Attention is drawn to the fact that the batteries 
and solutions for electricity charging management and 
electricity consumption are new and innovative ones and 
with the increasing demand and thereby production size 
the unit manufacturing cost will be going down. Table 2 
presents the forecast of battery prices (EUR/kWh).

According to economic forecasts, assuming 
a  scenario of high demand, it is expected that the 
battery prices will decrease to about 1/3 of current prices 
over the next 10 years.  In addition, the lower operation 
and maintenance costs of electric buses are emphasised, 
which should result from a simpler structure of driving 
units and lower costs related to consumption of energy 

Their limited range and time necessary to recharge the 
battery add to that, reducing the time during which they 
can be used to serve lines.  

As an assumption, the service users pay for the 
service of moving and this service - understood as 
location change within a specific time - not necessarily 
depends on the fact whether a passenger moves by a bus 
with a combustion engine, or a bus with an electric motor. 
Obviously, in the case of electric buses it is emphasised 
that the motor operation is quieter and thereby the noise 
level lower, vibrations are smaller than those generated 
by combustion engines, there is no exhaust gas emission, 
especially when the bus approaches and waits on a stop, 
as well as the very feeling of moving by a zero-emission 
and modern vehicle [1]. However, these factors not 
necessarily cause a  significant increase in the number 
of passengers using the public transport. Individual 
methods of movement, primarily by cars, remain the 
competition all the time. In the case of increased prices 
of the public transport services it is necessary to take 
into account a decline of demand for those services and 
an increased number of movements by cars, which in 
practice may cancel the reduction of environmental 
impact, which is expected to be achieved as a  result 
of electric buses introduction to operation. Of course, 
one can refer to ecological awareness, however, it is not 
necessarily considered when making decisions about 
a  method to move. It is proved by a  significant share 
of journeys by private cars in cities and ineffectiveness 
of numerous tools, which for years were used trying to 
reduce the car traffic.

2	 Materials and methods

2.1	 Background of the research

The difference of prices between the electric and 
combustion buses depends on the world’s region, the 
size of single procurement order, equipment, battery size 
and hence range, applied design solutions, guarantee 
conditions and other factors. Numerous analyses 

Table 1 Purchase prices and estimated usage time of buses [8]

 technology capital expenditure (EUR) depreciation (years) 

diesel euro VI 230,000  10 

CNG euro VI 270,000 10 

PHEV euro VI 445,000 10 

electric (with battery) 502,500 10  

electric (with battery leased) 475,000 10 

Table 2 Forecast of battery prices (EUR/kWh) depending on demand for electric buses in Europe [1]

battery price for buses (EUR/kWh) 2016 2018 2020 2022 2024 2026 2028 2030

low demand in European e-bus 510 333 269 224 194 167 146 129

high demand in European e-bus 510 333 262 204 160 122 102 85

variation low vs. high demand -3% -9% -18% -27% -30% -34%
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administration entities; that depend on solutions 
adopted in a specific country. They operate as commercial 
companies, with entities from the public finance sector as 
shareholders or stockholders, or pursuant to regulations 
indented for public sector entities. Operators also 
include entities with private capital involvement [18]. 
It is necessary, as far as possible, to create equal access 
conditions to the capital for electric buses purchase, both 
for entities from the public and private sector.

2.2	 Methods

The paper focuses the consideration on the method 
of electric buses financing, so that the financing model 
would take into account peculiarities related to the new 
solution implementation. This issue is a challenge on all 
the continents or in all the countries introducing electric 
buses [9]. It is also necessary to examine, to what extent 
systemic solutions could cause that bigger amounts of 
funds, indispensable to engage by urban public transport 
operators, not necessarily burden budgets from which 
the urban public transport investments and services are 
financed - for example in the case of acquiring the non-
repayable external funds, which co-finance now and in 
the future projects of electric buses implementation. At 
the same time, it is necessary to consider that external 
funds, originating from the European Union budget, are 
obtained from various tax burdens and only their flow 
is diversified.

Basic information sources used during the research 
comprise comprehensive studies from the field of public 

to drive vehicles. All that should cause that the total 
costs of ownership (TCO), calculated as the cost of 
purchase and then operating costs of electric buses, in 
the future will be comparable to traditional buses [8, 
10]. The study conducted by Hooftman et al. [8] shows 
that the unit TCO for 10 years usage may be similar 
for different technologies (Table 3). When calculating 
financial flows the residual value of bus batteries may 
be taken into account, which could be used within the 
so-called second life, i.e. in energy storage facilities [11]. 
Apart from the higher expenditures for the purchase, 
the electric buses operation is related also to such risks 
as batteries durability and possible decline of their 
capacity, which over time can affect buses capability to 
carry out transport on a hitherto transport line.

Research carried out in various countries pursues 
development of a  new model - method for vehicles 
purchase financing, in particular electric buses [12-16]. 
Obviously, the well-known assets financing methods are 
used, but realities related to specific investments - which 
in this case are electric buses - are considered [17]. The 
basic problem when considering the investment issues 
consists in answering a question, how to invest, i.e. what 
should be the origin of funds and how they should be 
directed, since a good investing system should ensure:
•	 effective use of funds allocated for investments, 
•	 effective operation of fixed assets acquired as 

a result of investment activity,
•	 stimulation of reaching the structure of transport 

market assumed by the public authorities.
In most cases operators are publicly owned - by 

municipalities, intermunicipal unions, or other public 

Table 3 Overview of the TCO per technology [8]

diesel CNG PHEV
BEV (opportunity charging) BEV (depot charging)

with battery lease with battery lease

fuel cost (EUR/km) 0.43 0.29 0.33 0.10 0.10 0.10 0.10

maintenance cost 
(EUR/km) 0.42 0.53 0.28 0.23 0.23 0.23 0.23

battery lease  
(EUR/km) - - - - 0.14 - 0.14

battery replacement 
(EUR/km) - 0.002 0.013 - 0.025 -

insurance costs 
(EUR/km) 0.09 0.09 0.09 0.09 0.09 0.09 0.09

tax cost (EUR/km) - - - - - - -

Subsidies - - - - - - -

operational 
expenditures  
10 years (EUR/km)

0.93 0.91 0.70 0.42 0.55 0.44 0.55

capital expenditures 
bus 184,719 216,844 357,391 403,571 381,485 403,571 381,485

infrastructure + 
maintenance 2,509.37 5,120.48 8,618.18 83,773.96 83,773.96 24,435.24 24,435.24

TCO 10 years  
(EUR/km) 1.24 1.27 1.32 1.24 1.33 1.18 1.23
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The chosen methods were influenced by the subject 
of research and the purpose of the research. The 
purchase and implementation of electric buses for 
operation is a  relatively new issue, in many cities the 
implementation cases are pilot projects. The number 
or frequency of such or other solutions implemented 
is not crucial from the point of view of formulated 
proposals and theories created. It can be added that 
implementation projects take place simultaneously on 
several continents and in many countries, including the 
USA, China and many European countries. In terms of 
the public bus transport, these countries differ in the 
division of tasks between the public and private sectors 
and the adopted principles of urban transport financing. 
The lack of the well-established methods of financing 
and more pilot implementation projects result in the 
search for solutions that are not common but efficient 
ones, allowing to popularize the zero-emission means of 
transport and at the same time to spend public funds 
economically.  

3 	 Results

3.1	 The issue of thrift and effective funds 
spending in the public sector

The public sector is stronger and stronger present 
in the daily life, it manifests in multitude of public 
institutions, a  significant number of persons employed 
and increasingly broad scope of services provided by this 
sector. Hence there is an ever-stronger need to look for 
solutions under which the provision of public services 
of increasingly high standards will be ensured and at 
the same time this will not require engaging by the 
public sector of higher and higher funds. Actions aimed 
at improving efficiency and effectiveness of the public 
sector functioning should proceed at the same time in 
many areas. It is possible to mention improvement in 
the public entities and services management, innovation 
implementation, provision of services with use of modern 
technologies, management of public services prices and 
charges and increasingly better, competent staff [24].

In general, the public sector provides services, 
which would not be provided in the expected scope 
and at expected prices by private entities. The public 
services are frequently provided at prices that do  not 
cover the costs of their provision - lower prices are 
set on purpose, to increase the demand [25-26] and 
accessibility of such services, because this results - or 
according to the assumption should result - in benefits 
to the society as a whole. Table 4 presents the structure 
of the main funding sources for urban public transport 
operating costs in a selection of cities. 

Figure 1 presents the cost-coverage ratios for fare 
revenues and public subsidies in a  selection of cities 
in 2018. The size of each ball represents the relation 
between the volume of the annual costs of the public 

sector finance, analyses, communications, assessments 
and transport development scenarios, documents related 
to the transport development policy and strategy and the 
best practice examples, as well. Apart from published 
materials, websites of the European Union institutions, 
scientific and research centres, governments and local 
authorities of various states of the world, were used.

Taking into account the subject and the aim of 
the study, qualitative research methods were used. 
Recognizing the significant importance of quantitative 
methods and observing the far-reaching domination of 
quantitative research in economic sciences, it should be 
noted that the quantitative research primarily provides 
answers to basic questions related to the number and 
frequency of solutions or allows to draw conclusions 
about the entire population based on the studied sample. 
In the quantitative research, the aim is to determine the 
quantitative dependencies of the studied phenomena, 
paying particular attention to the correctness of the 
determined variables and the measurement logic [19]. 
This attitude allows for establishing facts, quantifying 
the existing state and checking statistical relationships, 
but it is limited in creating theories and formulating 
proposals [20]. It is the qualitative methods that focus 
less on the frequency of the solutions or phenomena 
studied and more on the description, presentation and 
development of theories and related good practices. 
Qualitative methods allow obtaining answers to basic 
questions - why and how a given phenomenon takes place, 
as these methods aim to understand and determine the 
motives of such actions and behaviour [21]. The created 
theory is general to a  certain degree and there are 
reservations in terms of its practical application. The 
main role of qualitative research is to create theories, 
using experience of the researchers involved in this 
process. At the same time, it is believed that qualitative 
methods have a  significant potential, since, by using 
data and examples of social processes, they can provide 
a lot of information and explanations for the formulated 
theories and also allow the theory to be generalized to 
those elements of phenomena that are not subject to 
quantification [22]. Thus, the theoretical testing using 
case studies can be assumed. It is also worth paying 
attention to the fact that the qualitative research is not 
easier to conduct than the quantitative research and in 
the past it fulfilled and continues to play an important 
role in cognitive processes.

Taking into account the above, this paper is 
dominated by methods characteristic of qualitative 
research, in particular: 
•	 method of critical literature review and document 

analysis, allowing e.g. to assess the condition of 
knowledge in the field of public sector functioning 
and assets financing, in particular fixed assets [23], 

•	 methods of analysis and synthesis allowing to 
look for and learn about the influence of various 
environmental factors and to assess the existing 
solutions and to generalise and draw conclusions.
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services, irrespective of the economic status. The 
criterion of exclusivity is another criterion deciding 
whether the public or private sector is to be responsible 
for ensuring of a given good provision. Attention should 
be drawn to the fact that in the case of the urban and 
regional transport, or transport services in general, the 
exclusivity is possible, hence if someone does not pay for 
the service, it is possible to limit the possibility of its use 
by assumption. So, it is difficult to refer to the necessity 
of public financing, like it is the case for goods/services, 

transport operations and the population of the Public 
Transport Authority (PTA) area (costs/total inhabitants). 
The share of the public funds in public transport 
financing is at a  significant level, the average level of 
public subsidies coverage ratio is 50% [28].

Frequently, such goods are also made available 
free of charge, the education or health care services 
could be used as examples, because an assumption 
is made that the current civilisation and economic 
development should guarantee accessibility to such 

Table 4 Main funding sources for urban public transport operating costs in a selection of cities in 2012 [27]

city and metropolitan area
coverage by fare revenues

(%)
coverage by public subsidies 

(%)
coverage by other revenues

(%)

Amsterdam 38.4 61.6 -

Barcelona 48.9 51.1 -

Berlin 55.6 44.4

Brussels 44.9 29.5 25.6

Budapest 33.2 50.0 16.8

Cadiz 72.4 26.4 1.2

Copenhagen 54.6 45.4 -

Helsinki 51.3 48.7 -

London 67.6 32.4 -

Lyon 28.1 24.4 47.5

Madrid 40.1 59.9 -

Montreal 44.8 55.2 -

Paris 38.5 20.6 40.9

Prague 30.8 69.2 -

Stockholm 38.8 44.3 16.9

Stuttgart 57.3 42.7 -

Turin 30.7 69.3 -

Vilnius 48.9 35.7 15.4

Warsaw 38.6 61.4 -

Figure 1 Coverage by public subsidies vs coverage by fare revenues per PTA area inhabitants in 2018 [28]
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decisions are not always consistent with current 
preferences and expectations, but, in the situation 
of the high tax burdens, possibilities of individual 
choices diminish. The expectations and preferences 
differ depending among other things on the age, e.g. 
during the studies or after graduation it is necessary to 
concentrate funds to purchase or rent an apartment and 
its indispensable equipment.

Various attitudes to economy of funds spending, 
depending on whose funds are spent and whose needs 
satisfied, are noticed in the literature [31]. In a situation 
when people pay from their own funds for their needs, 
rational funds spending is then visible. However, if 
a  specific good is financed from other people’s funds 
- other entities or public funds, then, in general, less 
weight is given to the amount of expenditure. The worst 
is the situation, when from other people’s funds we 
finance other people’s needs and this frequently occurs 
in the public sector, then the expenditure rationality and 
effectiveness may be objectively lower [31].

Public funds, hence in general originating from tax 
burdens, in many cases can be considered nobody’s funds; 
the relationship between the expenditure rationality 
and later on - in longer - or shorter-time horizon - is not 
necessarily seen between the amount or even increase 
in the tax burden. Obviously, all the time via legal 
regulations, inter alia the obligation of management 
openness and spending public funds in a purposeful and 
thrifty way, stipulated in the Act of 27 August 2009 on 
Public Funds [32], the duty to carry out open competitive 
tender procedures prior to contract awarding, stipulated 
in the Act of 29 January 2004 on the Public Procurement 
Law [33], or even responsibility for the thriftlessness 
resulting from provisions of the Act of 06 June 1997 on 
Penal Code [34], rational and effective spending of public 
funds is sought for. However, via legal regulations, 
guidelines, or other standards, the effectiveness will not 
be obtained like in the situation when the direct user 
pays and expects then a good in accordance with his/her 
preferences and the entity providing a  specific good is 
subject to market verification.  

3.2	 Public sector as the entity financing  
and providing goods and services

The public sector provides goods or carries out tasks 
considered basic, having special importance for the 
community functioning or conditioning the fulfilment 
of its basic needs. The scope of such tasks is related 
to a  level of the social and economic development and 
conditioned by financial capabilities of public budgets. 
The existence of state, society and its elements’ needs 
(e.g. local population) is an objective phenomenon 
and their non-fulfilment threatens the existence of 
society (e.g. national defence, natural environment 
protection) and of state (e.g. inefficient administration). 
So, an objective fact of the existence of society and of 

in which the exclusivity cannot be ensured (e.g. national 
defence, local roads).

The setting of prices below the cost of selected 
services rendering, or ensuring the free access to a part 
of services, causes that it becomes necessary to ensure 
such solutions during their provision, which will feature 
hallmarks of effective. The services, to which access is 
free, can be rendered by the service provider on a lower 
level of quality - because the user receives them for 
free, so (s)he should not make complaints in the field of 
quality, on the other hand the users can notify demand 
on the level much higher than their needs and the 
motive can originate only from the fact that anyhow they 
are free [5, 29].

At services financing from public funds the issue 
of justice is raised - a situation occurs, in which funds 
are redistributed. As a  result of tax burdens and later 
on financing services by funds originating from taxes, 
people who do not use a specific good, are paying for it, 
as well. The public financing of urban transport may 
be an example - public funds originate because of tax 
burdens also from those, who do not use the urban public 
transport. Obviously, it is possible to state that due to 
the public financing of the urban public transport the 
urban environment is improved and that means benefits 
to everybody, but this is also relative, to what extent the 
public financing of the urban public transport increases 
the demand and to what extent it is only social support 
for selected social groups, which should obtain such 
support directly and not by means of prices of urban 
public transport services. In addition, the effectiveness 
of support, provided via prices of the public transport 
services, is debatable - for example not all the elderly 
persons are poor people, requiring additional financial 
support.

In general, it should be stated that the term of 
justness is very relative and vague, more philosophical 
than economic [30]. However, justice is being sought 
in many decisions of the public sector, including in the 
urban public transport, especially in decisions related 
to entitlements to concessionary and free travelling. 
However, for practical applications it seems logical to 
adopt the following rules: 
1.	 The user pays, it is possible to add costs or prices 

verified by a competitive market. So the costs should 
be incurred by the users of a specific solution.

2.	 Benefits can be direct or indirect, e.g. the use of 
services or only benefiting from the fact that the 
increase in the demand for such services results, 
say, in the environmental values improvement.

3.	 The aid or improvement to the situation of people 
worst-off, unless it leads to a  significant fall in 
effectiveness or big wastefulness. 
Public financing means financing from taxes and 

high taxes mean, among other things, limitation of 
the freedom of choice. Decisions on funds spending are 
made by local, regional, national, or EU level authorities 
and not independently by specific service users. Such 
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regional public transport. Moreover, redistribution of 
funds occurs in the urban or regional public transport 
during the provision of transport services to areas of 
small passenger flows (e.g. city outskirts) and thereby 
generating a substantial deficit of funds and this service 
is financed by the revenue from more loaded lines/
areas (city centres), where selected lines could be even 
profitable. This fact is not considered at the prices 
setting, especially criteria of their diversification. Hence, 
a part of regulatory activities may be explained also as 
an indirect form of taxation.

4	 Sources and financing models of electric 
buses purchase - discussion of study results

4.1	 Investment financing from operators 
depreciation and profits and directly  
by municipalities/organisers

Depreciation charges and accumulated profits 
should be included among basic financing sources of 
entities fixed assets. By their nature, depreciation 
charges should constitute the basic source of replacement 
investments financing. The investing of entities profits 
should be a  supplementary financing source of simple 
reproduction and as a  rule - the source of expanded 
reconstruction. However, in the case of the public 
services provision, which are usually provided below 
costs, i.e. the obtained revenues are lower than own costs 
of entities, the financial result and hence profits, if any, 
depend on the amount of public financing. Hence, one 
can talk here primarily about depreciation as a source 
of assets reconstruction. In this solution:
•	 the size of investments is adjusted to the size of 

service sales,  
•	 the decision about investing is made by an 

operator, but also by organisers, who decide about 
requirements set to operators, which is reflected in 
provisions comprised by the contracts,

•	 the operator is the owner of assets acquired as 
a  result of investing based on depreciation and 
possibly profit, so the issues of improper care of the 
acquired assets are limited,

•	 operators obtain higher accumulation more 
effectively and are in a  position to allocate more 
funds to development.
In the case of the public sector operators, it is 

necessary to apply solutions of funds management 
control, e.g. via the ownership supervision, since one 
can encounter unused investment possibilities and/
or consumption of achieved profit, in a  direct form or 
through costs inflation. A  possible solution consists of 
privatisation of the urban public transport operators. 
Another issue, limiting investment possibilities, is 
a situation of inappropriate cost structure and too small 
depreciation, amount of which does not allow even  
for a  simple reproduction. This can result from the 

institutions, which are its products (e.g. state, local 
government authorities), decides about the existence 
of collective needs [35]. It is possible to mention among 
tasks, or collective needs considered basic, the health 
care, social welfare, or education. However, it is difficult 
to classify the public transport services as such.

Existence of the public interest, which could be 
accomplished due to such an intervention, is primarily 
mentioned among premises for regulatory activities 
undertaken by the public sector. In particular the point 
is to allocate in a  more democratic and efficient way 
the resources, to ensure accessibility of selected goods 
- public goods and to increase the market effectiveness 
[36]. The pursuit of increasingly more democratic and 
effective allocation of resources means, first of all, the 
limitation of non-renewable resources use and, what is 
important in the case of transport activities, reduction 
of the negative external effects of transport (exhaust gas 
emission, noise, accidents). It also includes supporting 
the public transport, because the negative external 
effects, calculated per transported person, differ in the 
case of movements carried out by personal cars and 
means of public transport [37-40]. To reduce the social 
costs of transport and to trigger the behaviour, in which 
rare resources are used thriftily, it is proper to apply 
the ‘“user pays” principle. This means charging the 
users, at least partly, with external costs originated 
due to the movements and generation of adverse effects 
in the environment. Identification of the external costs 
level remains the issue, which - depending on the 
place of activity, surroundings and other factors - are 
different and also ensuring of the fees collection in such 
a  way as to connect the amount of fee with amount 
of the generated external costs. It is natural that the 
goods users are not willing to pay voluntarily for the 
negative effects of their activity, transferred onto third 
persons or goods consumed collectively. Therefore, only 
regulatory actions, through burdening with external 
costs, can contribute to reduction of undesirable external 
effects of the carried out transport activity. Another 
issue, related to an economical use of rare resources, 
is the fact that processes occurring on the markets 
would not always ensure proper supply, situations 
of selected goods overproduction are possible, e.g. 
oversupply of public transport services, hence services 
utilising rare resources (liquid fuels, environmental 
pollution) during their provision. The limitation of such 
situations is expected through the public administration  
intervention [37]. 

Attention should be also drawn to the fact that, 
deliberately or not, the market role limitation and 
thereby limitation of decisions on provided services, made 
by direct users, results in funds transfers/redistribution 
between various social groups. As a  result, persons 
not using a  specific service are also burdened (via tax 
burdens or other obligatory charges [41]) with the costs 
[37], which takes place, e.g. in the situation of subsidising 
from public funds the passenger transport by urban and 
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costs reductions and thereby benefits obtained from such 
a  solution will differ. In addition, one more benefit is 
obtained - risks related to potential reduction of battery 
durability or its parameters, below figures specified in 
the contract, are on the lessor’s side.

Solutions consisting in a direct purchase of vehicles 
from budgetary funds by a  municipality or another 
public unit and handing them over to the operator for 
use are also possible. An advantage of such a  solution 
consists of using for investments all the funds allocated 
to this purpose, without limitations related to income 
tax burdens. Moreover, on this level vehicles may be 
purchased altogether for a  few operators, because of 
which - due to economies of scale - unit prices may be 
lower. This solution may be preferred also in the case 
of acquiring the external co-financing. It is necessary 
to emphasise that in such a  solution the link between 
the actual economic efficiency of the operator and 
its development possibilities is broken. Moreover, in 
a  situation where transport in a  given area is carried 
out by a few or a dozen or so bus operators, a problem 
originates of equal, as a  rule, operators access to 
purchased vehicles. No privileged access, e.g. for publicly 
owned operators, shall be applied here, because the 
market costs verification would be lost. Another issue 
is the fact that operators are released this way (those 
acquiring vehicles in such a  way) from the obligation 
to achieve appropriate accumulation Since the non-
repayable handing over of fixed assets creates a problem 
of their efficient operation. As a  result, an unjustified 
increase in the investments demand can occur. It will 
result from reduction of expenditures on the current 
maintenance of the received asset, leading thereby to 
its premature wear, resulting from the fact that the 
received asset did not cost the operator anything.

Another method of investment projects financing 
in commercial law companies consists in increasing 
the equity through shares issuing or additional equity 
contributions of hitherto and new shareholders. The 
increased amount of equity, available to the company, 
increases its investment possibilities, which in turn 
enables introducing the zero-emission vehicles and 
expansion of the scope of services provided, in accordance 
with the demand. The basic advantage of the solution 
consists of a possibility to introduce significant amounts 
of equity to operators, without inconveniences related 
to passing funds through the P&L account. The issue of 
capital availability is the main disadvantage.

Assuming the public ownership of operators carrying 
out the transport it is possible - apart from electric buses 
purchase - to indicate other situations, as well, in which 
the public entities will be interested in injecting capital 
to operators, i.e.:
•	 expansion of provided services scope due to land 

development and origination of the new traffic 
origins and destinations served by the public 
transport,  

•	 change of the ownership structure and owners 

following reasons:
•	 operators use depreciated assets and overestimation 

of the fixed assets value deviates from the price 
increase on the market,

•	 technical progress, market and environmental 
protection requirements cause (electric buses case) 
that means of production available on the market 
have better design solutions and thereby a  higher 
price.
Because of the aforementioned reasons a  part of 

investments must be based on retained earnings, or on 
repayable or non-repayable financing sources. However, 
it is worth drawing attention to the fact that the profit 
is burdened with an income tax. Hence the profit 
generation by operators implies the necessity to pay out 
a part of funds in the form of corporate income tax (in 
Poland to the state budget, from which only a small part 
feeds municipality budgets). An urban public transport 
is financed from public funds and just the amount of this 
financing decides about operators profitability. So, the 
investing from profits does not guarantee an effective 
use of funds assigned to investments. That means 
that depreciation and obtained profits, if any, have 
limited usefulness in the case of the capital-intensive 
development investments, e.g. electric buses purchase 
and must be supported by other solutions. The financing 
of investments from depreciation and achieved profits 
requires that the entity financing urban public transport 
approves an increased amount of the co-financing for 
the transport services provision and hence in its nature 
it boils down to financing purchases from the public 
budgets funds, however, in a  system of funds flow 
through the operator carrying out the transport.

For the purchase needs of electric buses - more 
expensive that traditional buses - a system was created 
in which operators finance purchases in a  mixed 
solution. They buy an electric bus, but without a battery 
- the cost of which is a  significant part of the bus 
price - at a  price similar to a  price of a  traditional 
bus purchase, but they use batteries on a  principle of 
leasing [1, 9, 18]. This solution may be favourable for 
a  number of reasons. First - the purchase order price 
of an electric bus does not differ significantly from the 
purchase price of a  traditional bus, which means that 
the purchase may be financed from the depreciation 
fund and at the moment of purchase it does not disturb 
the entity’s financial management. Another premise is 
the fact that battery financing is distributed over time 
and the leasing instalment paid may be included in 
costs, moreover, funds for its financing at least a  part 
can originate from a decrease of electric bus operating 
costs as compared with a traditional bus. One can refer 
here to the lower electricity costs against fuel costs and 
also lower costs of maintenance and repairs - because of 
a simpler design of many components of the electric bus 
drive. Obviously, depending on the country and level 
of liquid fuels and electricity prices and also of those 
energy carriers purchase system, existing there, the 
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The use of credit each time requires an analysis 
taking into account:
•	 the amount of capital expenditure,
•	 the inflation rate and credit interest rate,
•	 possibility to achieve, as a  result of investment, 

operating costs cutting, 
•	 increased services supply and their improved 

quality. 
The credit may be taken by operators or owners - 

e.g. public sector entities. If credit is taken by owners, 
it is possible to release the non-repayable financing by 
these entities.

In addition, bonds may be used, apart from the 
credit. Bonds can be issued both by the public sector 
entities, e.g. municipal bonds [43] and by operators. The 
bond issuer may commit to provide specified services to 
the bonds holder. Basic advantages of bonds use may 
include:
•	 substantial expansion of the scope of potential 

lenders; bonds may be purchased both by financial 
institutions and banks and by other enterprises and 
private individuals, as well, 

•	 bonds give an opportunity to acquire substantial 
capital, frequently impossible to obtain under 
a bank loan, 

•	 it is possible to force the bond issuer to provide the 
bond holder with specific benefits, 

•	 the payment for services may be partially made 
using bonds. 
It is necessary to emphasise that in the case of 

bonds purchase, e.g. by a  public transport organiser, 
a  mutual dependence between the organiser and bond 
issuer, i.e. operator, occurs. On the other hand, however, 
the organiser buying bonds can secure itself against an 
excessive rise in provided services price, by the use of 
indexed bonds. 

The next source of acquiring new vehicles from 
outside consists in operation of vehicles owned by 
others, e.g. according to the leasing rules. The carrier 
(lessee) then uses vehicles for the payment of the 
leasing rate. Financial efficiency of this project depends 
on the contract signed by and between the carrier and 
the lessor, since the object of leasing can be shown in 
lessor’s or lessee’s assets. Attention is also drawn to the 
fact that a lessor may be a transport organiser, as well 
as entities operating in accordance with commercial 
rules. An electric bus, but also - what was emphasised 
before - electric bus batteries, may be the object of 
leasing. Leasing is considered an attractive financing 
tool, allowing to reduce the funds spent at the beginning 
of a purchase project and to distribute costs over time. 

4.3	 Applicability of research results and 
implications for managerial practice

There are different organizational and ownership 
solutions in the urban public transport in cities 

influence on a given entity management,
•	 improvement in the entity competitiveness, its 

financial standing and in the future selling shares 
or stocks to non-municipal entities. 
Attention is drawn to the fact that in the case 

of many owners, existence of various opinions can 
appear related to the capital injection need. This will 
result from a  diversified financial situation of public 
entities, various needs and preferences in the field of 
allocation and thereby spending the funds available, 
as well as adopted standards of population needs 
satisfying in the field of the urban public transport. In 
addition, limitations related to public aid issues should 
be considered. 

4.2	 External financing sources

External financing sources may be divided into 
repayable and non-repayable. Obviously, the non-
repayable ones are the most attractive, they allow to 
co-finance purchases - most often a  significant part 
of the total funds spent on the investment, without 
the obligation to return them. A  possibility to obtain 
the non-repayable co-financing occurs most frequently 
during the implementation of projects, which are not 
profitable and, at the same time, as a  result of which 
substantial external benefits may be achieved, e.g. 
related to the environmental protection, as in the case 
of zero-emission public transport [42]. Special-purpose 
funds are created, or programmes under which such 
funds are acquired. Funds and programmes may be 
national or created within larger integration groups, e.g. 
the European Union.

In the situation, in which it is not possible to 
use the non-repayable financing, the financing from 
repayable sources remains. Credit is one of repayable 
investment financing sources. The use of credit for 
investment financing enables obtaining the effect of 
financial leverage. Operators, increasing their capital, 
increase assets and as a result can increase their profits. 
Other advantages of credit use include:
•	 possibility to incur substantial capital expenditures 

in a relatively short time, 
•	 investments are implemented directly by the 

operator, who is most interested in rationality and 
rightness of purchases made, 

•	 purchased goods are owned by the operator, which 
provides premises for due care of them and does not 
violate the balance between expenditures on goods 
purchase and their maintenance. 
Credit is now pretty seldom used by operators to 

finance investments. It results, among other things, 
from concerns related to a  high credit costs and, as 
a  result, to financial costs growth. Another reason, in 
the case of projects resulting in benefits in the field of 
environmental protection, is the fact of non-repayable 
funds availability. 
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5 	 Conclusions

Introduction of the city servicing by electric buses 
means not only challenges related to the manufacturing 
technology of buses, batteries used by them and their 
range, creation of battery charging infrastructure and 
appropriate technical facilities in entities operating such 
vehicles, but ensuring the appropriate funds, as well, 
since all those require involvement of substantial funds, 
including the purchase of electric buses themselves. 
Services of the urban public transport are public services 
and the revenue obtained on their sales does not cover 
the incurred costs - co-financing from public funds is 
used here, most frequently originating from municipality 
budgets. Electric buses, as the zero-emission vehicles, 
allow to obtain the significant external benefits, hence 
involvement of public funds is advisable and because 
of buses high costs of purchase - indispensable. Use 
of the public funds in a  special way should obligate to 
spend funds purposefully and thriftily. It is necessary 
to show here the search for solutions allowing for 
effective management of transport and tariffs, ticket 
inspections and effective recovery of additional charges, 
as well as implementation of innovations improving the 
other areas of organisers and operators activity, so that 
the obtained savings and free funds could be used for 
emission reduction.

When performing the financial analyses and 
assessments of electric buses implementation it is 
suggested to consider the costs incurred during the 
whole period of vehicles operation and not only those 
related to their purchase. This criterion should be taken 
into account and not only at the stage of the feasibility 
studies preparation, but, if possible, during the bids 
evaluation in tenders for the new buses procurement, 
as well. However, the purchase price was taken so far as 
a significant criterion of entity’s choice at procurement 
of vehicles. 

The depreciation write-offs should be the basic 
source of financing the replacement investments by 
the bus operators. Adhering to this principle has 
many advantages, the volume of purchases results 
from the actual needs related to transport services, 
more efficient operators have greater accumulation 
and therefore more funds can be spent on investment 
purchases and development and the operator is the 
owner of the property, which eliminates problems of the 
proper care for the acquired property. However, there is 
a  problem with undertaking development investments 
and those in which the market and environmental 
protection requirements force the purchase of vehicles at 
a significantly higher price - and this is today the case 
of electric buses. The operators should then assign their 
profit and when it is not generated, it becomes necessary 
to use external sources - returnable or non-returnable. 
In the case of returnable sources, it will be necessary to 
obtain the higher subsidizing of services provision from 
public funds. 

worldwide. Involvement of the public administration 
varies, from the direct provision of services by public 
entities to being a  regulator and commissioning 
the provision of services and, in some cases, also 
the management of urban transport. There are also 
different financing systems of investments and ongoing 
operations of municipal public transport services. 
However, irrespective of this, the formulated rules for 
implementation and financing of electric buses can be 
applied in various organizational systems of public 
transport. The key criteria used in their formulation 
included significant environmental benefits in cities 
resulting from the zero-emission of electric vehicles 
and the search for effective solutions to spend the 
funds, applicable to private entities. The same is 
valid especially for the public entities, as they spend 
public funds and at the same time there is no market 
verification of the services provision costs. Thus, the 
proposed solutions, as based on the principles of 
economic and effective spending of funds, are not 
limited to specific organizational solutions and are not 
limited to selected countries or cities. For example, 
they are used both in deregulated and privatized 
public transport in some cities - for example in the 
United Kingdom, or in publicly owned and privatized 
management - like in France, as well as in public 
entities of urban transport, e.g. in Germany, Poland or 
Slovakia.

Intensification of purchases and implementation 
of electric buses, as currently more expensive vehicles 
than traditional buses, require actions at the levels of 
transport policy, urban public transport management 
and the provision of transport services. At the level of 
the transport policy and the management of public urban 
transport systems, those require creating programmes 
and funds that can be used for non-returnable financing 
of purchases of the zero-emission vehicles. Moreover, 
when entrusting the provision of services (whether 
by way of an open competitive procedure or by direct 
entrustment), the assessment criteria should take into 
account minimization of the environmental impact and 
CO2 emissions in addition to the rate or subsidy to the 
operating work unit. This will allow the environmental 
benefits to be balanced against increased public funding. 
Operators’ activities should focus on several directions. 
The first one is associated with the maximum use of 
purchased electric buses, despite the increased downtime 
related to battery recharging. This means directing these 
vehicles to lines with significant maintenance times, 
moreover, lines running mainly in the city centres, where 
environmental aspects are of the greatest importance. 
The second direction is related to use at purchasing of 
such financial solutions, which costs will be as low as 
possible. This means, as far as possible, use of external, 
non-returnable sources of financing, or, if such are 
not available, interest-free (no-costs) credits related to 
environmental protection, irrespective of the previous 
battery lease solutions with which buses are equipped.
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at the moment of procurement, as well as the risk of 
improper quality and durability of the battery itself.

Irrespective of funding sources themselves, it 
is necessary to implement solutions, in which the 
purchased vehicles will be effectively used so that the 
very fact of acquiring means of transport at prices lower 
than the market ones would not result in deterioration 
of their care, e.g. pursuing the service costs cutting. It is 
also necessary to ensure financing of provided services 
and carrying out an appropriate financial-accounting 
policy, so that after those means wear, the depreciation 
charges in the next cycle would allow to buy the next 
batteries and buses themselves.

Prices of electric buses are much higher than of 
traditional ones, hence the depreciation funds, established 
by operators, is not sufficient. It is advisable - to a possible 
extent - to use the non-repayable funds during the 
procurement, which are aimed at supporting the low-
emission transport and modernisation of the transport 
potential of the urban public transport. Bus purchases 
may originate also from repayable funds, e.g. a  loan or 
bond issue, where a part of the credit costs may be also 
refinanced from funds related to the environmental 
protection and transport modernisation. In addition, 
the leasing solutions for batteries used by buses are 
attractive; in this way the demand for funds is reduced 
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