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1. Introduction

Regular public passenger transport cannot be provid-
ed on a commercial basis without the support from pub-
lic funds (Poliak, 2013). Therefore, there are mecha-
nisms through which public passenger transport can be
ensured. Service operators may provide transport ser-
vices either based on the award of exclusive rights to
operate regular passenger transport in a certain territory
or they have possibility to obtain the financial support for
transport service provision. Public funds are used
worldwide to finance the difference between revenue
from fares and operating costs (Tscharaktschiew and
Hirte, 2012). In the U.S., public funding contributes to
cover 57 — 89 % of operating costs of bus service. In area
of rail passenger transport, this proportion represents 29
— 89 % of operating costs (Parry and Small, 2009). With-
in the EU, operating costs are covered from public funds
in the range of 23 — 50 % depending on the funding sys-
tem in a particular EU Member State (Buehler and
Pucher, 2011a, b). A prerequisite for the support of pub-
lic passenger transport is provision of the sustainable
system of transport serviceability. By the support of
public transport, there is also an assumption that the
population will use passenger cars to a lesser extent. For
this reason, the following benefits can be achieved:

e Reduction of CO2 emissions because road
transport is considered to be a significant contributor to
greenhouse gas emissions (Figlus et al., 2014).
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e Road safety increase because the accident rate of
passenger cars is higher compared to the average acci-
dent rate of vehicles (Komackova and Poliak, 2015).

When considering that the number of passengers us-
ing public transport is increasing with the increasing
financial support for public transport, there is an assump-
tion that higher number of passengers carried will in-
crease revenue from fares. Therefore, it is possible to
expect the reducing need for funding transport servicea-
bility in future under the increase in revenue from fares
(Storchmann, 2001).

The aim of the paper is to verify the hypothesis that
financing public passenger transport from public funds is
a significant tool to influence the number of passengers
carried by individual automobile transport, and thus it
can be a tool for influencing road safety in a particular
territory. Verification of the hypothesis is even more
significant because the regions where public transport is
entirely financed from public funds exist within the EU
for the support of road safety, and thus the residents may
use public transport for free (e.g. some cities in Estonia,
Czech Republic, and a similar system is being prepared
also in Zilina in Slovakia). The first part of the paper
analyses the sources for financial support of public pas-
senger transport. The next part describes the assumptions
for improving road safety through increasing the support
of public passenger transport. The last part analyses
possible impacts of financing public passenger transport
on the road safety in relation to the specified hypothesis.
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2. Sources for Financial Support of
Public Passenger Transport from Pub-
lic Funds

In general, public passenger transport cannot be fi-
nanced only from revenue from fares and other revenue
generated while service provision such as advertisement.
This fact was already confirmed by the studies elaborated
before 1990; for instance Bly et al. (1980), Pucher and
Markstedt (1983) or Bly and Oldfield (1986). But, the con-
ditions have not changed even in the present as it is demon-
strated by Tscharaktschiew and Hirte (2012), Poliak (2013)
or Drevs et al. (2014). The mentioned studies also point to
the fact that the financial support from public funds tends to
decrease the level of fares and to increase the frequency of
public transport links. Lower fares make public transport
more accessible for low-income population groups (Tisat,
1998) as well as groups of people with specific needs such
as the disabled and elderly (Asensio et al., 2003). Higher
financial support from public funds also allows using vehi-
cles with a larger capacity in the provision of transport
serviceability (Proost and Dender, 2008).

The most common financial support from public funds
(state or local government budget) is in the form of com-
pensation (van de Velde, 2008) that is also referred to sub-
sidies in some literature (Black, 1995). A subsidy or com-
pensation represents a payment that does not require a direct
exchange of goods or services in the market economy. It is
used to achieve a specific social objective or a specific
intended effect (Black, 1995). It represents a payment trans-
fer, however, it is not a gift because there are certain rules
that must be kept in order to obtain subsidies for public
transport provision.

In most EU Member States, public passenger transport
is financed traditionally from general taxes (Ubbles and
Nijkamp, 2002). State or local government generates reve-
nue from various taxes which include direct and indirect
taxes. Within the EU, indirect taxes represent in general the
highest proportion of incomes of state budgets. Under this
support, there is no direct link between the source of in-
comes and their allocation to financing transport servicea-
bility. The main problem of this form of financing is that
there is considerable competition between the requirements
for subsidies from public funds (van de Velde, 2008). Pub-
lic passenger transport is often financially supported from
one budget together with other public services such as edu-
cation, healthcare, and etc. (Storchmann, 2001). It is very
difficult to maintain the financial support for public passen-
ger transport because this support represents high financial
resources provided for a long time period. For this reason,
new forms of obtaining funds from public sources are being
sought in the area of public passenger transport in some
states. These are linked to specific incomes of public budg-
ets. The possibilities for direct connection of public
transport financing with the incomes are as follows:
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e Fees for using road infrastructure — a traditional
reason for introducing road fees is to obtain the incomes
for construction of new roads and maintenance of the
existing roads. The second and even more significant
reason is to cope with traffic congestion and air pollution
(Komackova and Poliak, 2015). Linking the incomes
from the fees for using road network with the support of
public passenger transport would be a good instrument
for financing public transport in case if passenger cars
are subjected to those fees. The use of such a method of
financing is common in Scandinavian countries (Farrell,
1999), (Storchmann, 2001) and the U.S. (Small and
Gomez-Ibanez, 1998).

e Excise duties — excise duties can be defined in
general as indirect taxes of the selective character. These
taxes apply only to selected goods. In the EU, Member
States must apply excise duties to alcoholic drinks, tobacco
products, mineral oils and energy (e.g. coal, electricity,
natural gas). Given that consumption of mineral oils (gaso-
line, diesel) is directly dependent on the extent of transport,
some of states (e.g. Germany, Switzerland) have introduced
a specific proportion of collected excise duties on mineral
oils as a source of the financial support of public passenger
transport (Farrell, 1999). Thus, the higher fuel price as-
sumes lower fares in public passenger transport and it also
assumes reductions of traffic congestion and greenhouse gas
emissions. Besides some EU Member States, this method of
financing public transport is also used in the U.S. (Ubbels
and Nijkamp, 2002).

e Motor vehicle tax — it is a tax which is compulsory
within EU Member States and it applies to all vehicles
that are used for business (Poliakova, 2010). In some EU
Member States, this tax applies to all vehicles regardless
they are used by entrepreneurs or private persons. Alt-
hough the tax is related to transport, its collection in the
EU is not directly linked to financing public transport.
Incomes from collecting taxes on motor vehicles are
directly used for the financial support of public transport
in some regions in the U.S. and Canada.

e Income tax for legal entities and natural persons —
incomes from these taxes represent the income of state or
local budgets according to a particular state. A direct link
between the revenue of income tax and financial support
of public transport is applied mainly in the U.S. (e.g.
Portland and Eugene) but also in some EU regions such
as France (Wallis et al., 2010) and Germany (Beck et al.,
2011).

e Property tax — as an instrument of creating sources
for financing public transport, it is a commonly applied
method in the world and it is used in several states in
Europe, Asia and North America (Ubbels and Nijkamp,
2002). The principle of linking property tax with the
support of public transport is that owners or users of
properties may benefit from the fact that the territory,
where their properties are located, is served by public
passenger transport. This benefit is reflected in the in-
creased value of the properties. Therefore, a higher prop-
erty tax is applied to those properties (the tax includes a
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fixed part which is determined for the financial support
of public passenger transport).

e Parking fees — these fees are only exceptionally

directly determined for the financial support of public
passenger transport. However, there are regions, espe-
cially city centres, where parking fees or their part are
directly determined for financing public transport in
order to reduce traffic congestion and to reduce occupa-
tion of space by passenger cars in cities. For example,
this method of the financial support of public transport
have been applied in France since 1973 (Predki and
Wilk, 1999).
It is impossible to clearly identify which method of the
financial support of public transport is most effective or
which combination of sources would bring the best results.
Efficient use of funding sources is addressed in detail by
Pawlak (1991), Slowinski (1995), and Beck (2011).

3. Possible Impacts of Financing Pub-
lic Passenger Transport on the Road
Safety

Based on previous analyses, it can be stated that
public authorities are able to find financial resources for
the support of public passenger transport. Thus, if pas-
sengers changed their way of transport (from passenger
cars to public transport), the road safety would be in-
creased. This part of the paper examines whether financ-
ing public transport from public funds motivates passen-
gers to change their way of transport. Molander et al.
(2012) pointed out that there is a relationship between
the financial support of public transport from public
funds and willingness of passengers to pay for using
public transport. The importance of this relationship
increases with the significance of the debate on transpar-
ency in public spending (Hilgers, 2012; Hilgers and Ihl,
2010). According to available sources, direct impact of
the increasing financial support from public funds on the
willingness of passengers to pay for transport has not
been examined yet. However, the results of research on
the impact of the financial support for cultural events
from public funds show that such financial support may
increase as well as reduce the willingness of the private
sector to finance cultural events (Bekkers and Wiepking,
2011; Borgonovi, 2006; Maddison, 2004). Considering
public transport, it is possible to increase the willingness
of passengers to pay fares if the passengers will under-
stand the financial support from public funds as suffi-
cient support alongside incomes from fares. Therefore,
public authorities must present the reasons for the finan-
cial support of public transport in an appropriate manner.
There are also cases when willingness of passengers to
pay fares decreased with the increased financial support
from public funds. Those passengers had an opinion that
they already paid for public transport in the form of taxes

and the fares were understood as an additional payment
for the same services. The similar problem is also ad-
dressed by Souche et al. (2012) and Tscharaktschiew and
Hirte (2012).

In terms of verifying the hypothesis, it is necessary to
address the issue whether the increased number of pas-
sengers and increased road safety can be achieved
through increasing the financial support of public pas-
senger transport. The increased financial support from
public funds increases also the willingness of passengers
to pay fares (Chang, 2010). The willingness to pay fares
in public transport is defined by Homburg et al. (2005) as
an amount of money that customers are willing to spend
for provided services in case of knowledge about further
support of the service provision from public funds. Phan-
ikumar and Maitra (2006) point out that the willingness
to pay for public services includes not only the user’s
values but also non-user’s values. This means that the
willingness to pay for public transport services includes
the amount of fares and public financial resources which
are being spent to ensure transport serviceability. The
similar definition can be found in studies elaborated by
Kotchen and Reiling (2000), Cooper et al. (2004), Geurs
et al. (2006), Humphreys and Fowkes (2006), and Liebe
et al. (2011). Horne et al. (2005) emphasized that
knowledge of the financial support from public funds
influences the opinion on the level of fares which pas-
sengers are willing to pay for provided services.

Based on Lai and Chen (2001), it can be stated that pas-
sengers are willing to bear with an increase in fares in case
that they have sufficient knowledge of the financial support
of public transport from public funds. Passengers are more
willing to accept a price increase in case they are satisfied
with provided services (Kim and Crompton, 2002).

On the other hand, the payment of fares and public
funding can be understood as double financing by per-
sons who pay taxes to public budgets (Buckley, 2003). In
this context, Andreoni and Payne (2003) pointed out that
the financial support of public transport may cause un-
willingness to pay fares. The unwillingness is mainly
manifested in case of increasing fares. Nyborg and Rege
(2003), and Liebe et al. (2011) pointed to the fact that
knowledge of financing transport services from public
funds elicits the requirement for public transport provi-
sion for free.

Taxpayers who do not use public transport may also
accept financing public transport from public funds
(Chang et al., 2012). In this case, the financial support
from public funds is understood as the support of main-
taining the availability of services for a taxpayer in case
he/she needs the services.

The question is whether the financial support of pub-
lic passenger transport increases the road safety in that a
part of travellers start to use public transport instead of
individual automobile transport. A change in the number
of passengers under the support of public transport must
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be examined through the elasticity of demand for public
transport (Gnap et al. 2006). In general, the elasticity of
demand refers to the relationship between the percentage
change of the selected factor and the percentage change
of demand (e.g. performance in public transport ex-
pressed in passenger-kilometres). If fares in public pas-
senger transport decreased due to the financial support
from public funds obtained from using passenger cars
(e.g. an increase in excise duties on mineral oils), it
would be possible to anticipate behaviour of the popula-
tion based on the elasticity of demand for fuels.

Table 1. Price elasticity of demand for automobile transport and public
passenger transport in relation to fuel prices

The purpose of Automobile Public passenger
journey transport transport
Commuting to work -0.092 +0.202
Commuting to schools -0.136 +0.121
Business trip —-0.009 +0.047
Shopping —-0.020 +0.031
Leisure time -0.120 +0.045
Holiday -0.240 +0.016
Average —0.102 +0.070

Source: Storchmann (2001)
According to the measurements of Storchmannom
(2001) the results of which were also confirmed by Gnap
et al. (2006) for Slovak conditions, it can be stated that
the demand for driving by passenger cars during holiday
(-0.240) and leisure time (-0.120) significantly decreases
due to fuel price increases. However, those travellers do
not change to public transport because price elasticity of
demand equals to only +0.016 in case of holiday and
+0.045 for leisure time. Price elasticity of demand for the
use of passenger cars for the business and shopping pur-
poses is very low (-0.009 and -0.020). This means that
number of journeys of those groups of traveller does not
change. Comparable elasticity can be seen only in case
of commuting to schools where travellers change their
type of transport from automobile transport (-0.136) to
public passenger transport (+0.121). Development of
commuting to work is also interesting. Elasticity of de-
mand for driving to work by passenger cars is signifi-
cantly inelastic in relation to fuel price increases. Very
few of travellers are willing to switch to public transport.
However, those, who have already started to use public
transport, carry out more than double journeys compared
to individual automobile transport. In relation to
transport, it is necessary to point out that a price of
transport does not represent the most important factor
(Gnap et al., 2006). The most important factor is the
travel time (Table 2).
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Table 2. Factors affecting the volume of public passenger transport

Factors Elasticity
Regional employment 0.25
Occupancy of city centres 0.61
Offer of transport (volume of vehicle-kilometres) 0.71
Waiting time -0.30
Travel time -0.60
Fare level —0.32

Source: Gnap et al (2006)
Demand for transport services is characterized by in-
equality during a day. Figure 1 depicts the changes in
demand for public transport services. The graph in this
figure is processed based on the measurements carried
out by the authors in particular regions of the Slovak
Republic. The demand is characterized by two periods of
peak hours in the morning and afternoon. During peak
hours, offer of transport can be lower than demand for
transport. Morning peak hours are in the interval from
6:00 till 8:00 when the proportion of nearly 15 % of the
total daily number of passengers is transported. The
number of vehicles which are need in public transport is
determined based on morning peak hours. Maximum
utilization of their capacity is taken into account during
this period. During off-peak hours, offer of transport
exceeds demand and therefore vehicles are not sufficient-
ly utilized in terms of their capacity.
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Figure 1. Offer of transport capacity and demand for public passenger
transport depending on the daily time; Source: authors

If the financial support of public transport increased
with the aim to decrease number of travellers in passen-
ger cars, the desired effect would not be achieved be-
cause there are other important factors influencing
transport mode choice. In the process of decreasing the
fares, it is necessary to consider the fact that the increase
in the number of passengers will not be uniform
throughout a day. A higher increase of passengers can be
expected during peak hours. A new passenger during off-
peak hours causes below-average marginal costs (there is
no need for investment into new vehicles because the
existing vehicles are not sufficiently utilized). On the
other hand, a new passenger during peak hours causes
above-average marginal costs because the existing vehi-
cles are fully utilized under actual conditions. Within a
significant decline in fares, the increase in numbers of
passengers is related to the fact that the passengers prefer



14 Poliak (et al.): The Effectivness of Suporting Public Passenger Transport from Public Funds

public transport to walking or cycling. Decreasing fares
or public transport provision for free has a greatly limited
impact on the road safety. To decrease number of pas-
senger cars, it is necessary to take other measures that
make travellers to use public transport. The example can
be restrictions on parking vehicles at the traveller’s des-
tination or limitations for the ride of passenger cars what
results in significantly longer travel time compared to the
use of public transport.

4. Conclusion

The road safety is currently a topical issue given the
fact that an increase of transport performance still per-
sists and infrastructure capacity is limited mainly in
cities. The probability of accidents increases with in-
creasing performance of road transport. This results in
decreasing road safety. This paper verifies the hypothesis
that road safety improvement can be achieved through
the support of public passenger transport from public
funds.

The paper analysed the possibilities for financing
public passenger transport from public funds. It was
concluded that public transport is operated by service
operators with the support from public resources. To
handle demanding financial requirements for public
transport support, several countries have established a
financing system which is directly linked to specific
taxes and fees. Financial sources are often generated
from incomes of public budgets related to transport.

This paper confirmed that if travellers started to use
public transport instead of passenger cars, the number of
vehicle on roads and the probability of accidents would
decrease. It is also possible to state that professional
drivers have better prerequisites to handle risk situations
on roads with respect to their practise and checks.

However, financing public transport from public
funds itself do not directly mean increasing road safety.
It is also necessary to address the elasticity of demand of
individual groups of the population. Based on the elastic-
ity, it can be concluded that a significant change in the
road safety cannot be achieved unless other measures are
taken alongside the financial support of public transport
(e.g. reserved bus lines, parking bans for vehicles). De-
creasing fares or public transport provision for free
would attract only walkers and cyclists. Furthermore, it
can be expected that the increased demand of those users
could occur mainly in morning peak hours, and this
could result in the need for investment and further re-
quirements for financial support from public funds.
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