Evolution of the revenue/
expenditure structure and
passenger cost coverage
ratio of regular passenger
transport between 2007
and 2022

Balazs Acs' - Istvan Kovesdi?

SUMMARY: This article presents a general methodology for aggregating the actual
costs and revenues of public transport in Hungary, which allows to calculate a
realistic passenger (user) cost coverage ratio for the main players in the domestic
market (MAV-Volan Group, GYSEV, BKK). After an international perspective and a
presentation of the specificities of the domestic market, it is concluded that the cost
coverage ratio for fixed rail transport is significantly lower than for public transport
services on road. The main reason for this is that rail infrastructure is expensive to
develop and operate and is mainly used by public passenger transport. The ridership
ratio is significantly reduced by significant investments, and this has been analysed
both on a time series and average basis. We present the timetable, tariff changes
and major investments that have had an impact on ridership rates, typically only
to a small extent. Our analysis is financially oriented and only touches on positive
externalities, social benefits and the general government balance.

KEYWORDS: bus; financing; user cost coverage ratio; scheduled transport; rail;
railways

JEL-CODES: R40, H23, G30, H41, G38

DOI: https://doi.org/10.35551/PFQ_2024_1_2

1 PhD candidate, University of Szeged, Doctoral School of Economics, corresponding
author: acsbalazs@yahoo.com

2 PhD candidate, Széchenyi Istvan University, Multidisciplinary Doctoral School of
Engineering

28  STUDIES PUBLIC FINANCE QUARTERLY, 2024/1



Introduction, objective

Every year, two billion journeys are made in public transport in Hungary, and all citizens
are involved as users (passengers) or just as taxpayers, benefiting from externalities. The
operation and development of the system, which covers 20 billion passenger-kilometres
a year, can be ensured with a significant annual public and municipal expenditure of
around HUF 800 billion. In comparison, there is very little publicly available data on the
operation and performance of market players, and in many cases the content of this data
is unclear and open to misinterpretation. There is little in-depth scientific analysis of
the financing of the system, not only at national level but also at international level, and
the relevant literature tends to be sub-sectoral, focusing on railways or urban transport
rather than on the public transport system as a whole.

This article aims to fill this gap. To do this, we have researched, interpreted and
organised the data available for the past 15 years, and we have also taken stock of and
analysed the internal and external processes and events that influence the data, and
examined the structure of the market, both in long-distance, regional and urban
transport. We present a methodology to calculate the cost recovery ratio of each
operator based on passenger-kilometre performance. In terms of revenue, the focus
is on user (passenger) payments, and the ratio of this to the cost of the service, the
financial passenger user cost coverage ratio, is examined, including the accounting
of investments over many years.

Our analysis is financial in nature, dealing with specific revenues and costs, we do
not calculate social returns, but in the first chapter we emphasise that the return on
public transport is mainly through externalities. In the second chapter, we provide
an international perspective on the practice in other countries, in the third chapter
we present the domestic market players, and in the fourth chapter we present the
structure of revenues and costs. In chapter five, we present the methodology, in
chapter six the results, in chapter seven the additional factors influencing them, and
in the conclusion we provide a summary and suggestions for the way forward.

The relevance of the research lies in today’s search for a new way forward, which
is also felt internationally. Public transport was one of the sectors most severely
affected by the coronavirus pandemic worldwide, and is still underperforming in
2024, at a time when the importance of public transport is growing considering the
climate crisis. Free or very low-priced tickets and season tickets, which are being
introduced in more and more cities and countries, are so new that their impact on
financing needs can hardly be estimated, but the trend is clear, with a corresponding
decrease in passenger coverage and an increase in customer intervention and value.

At the beginning of the 20th century, passenger transport services were mostly
profitable, but nowadays it is more typical that the payments made for tickets and passes
by users (passengers) no longer cover the operating costs, and the costs of building
and developing the infrastructure are not covered at all. This diminishing profitability
initially led to a worldwide reduction in the supply of passenger services with lower
traffic volumes and profitability, through timetable rationalisation and line closures on
the railways, and thus to a further reduction in demand, creating a vicious circle. This
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is a classic market failure, however, since it is a service of general economic interest,
a public service, its continuation is the public interest of society to some extent, state
intervention has become a feature of this market in order to break and reverse the
vicious circle. The use of state, regional or local government aid has thus become widely
accepted, its cornerstones are laid down in the EU in Regulation (EC) No 1370/2007.3

Subsidies are needed primarily because without them, based on market-based
passenger revenues, the minimum level of service provision would not be reached.
By subsidies competent authorities may provide the basic mobility (especially in rural
areas) or even a public service that is competitive with car use (in metropolitan areas).

Another rational reason why financial support for public transport is generally
accepted is the social benefit of the service. In today’s climate crisis, it is becoming
increasingly clear that it is acceptable to maintain, support and develop financially
unprofitable public transport services because of their significant positive externalities.

Taking all this into account, an internationally accepted methodology has been
developed and is gradually evolving in the EU, which takes into account the positive
external social impacts of public transport development, and considers social
(economic) benefits and returns in addition to the financial aspects (e.g. European
Commission, 2015). This makes development projects possible and financially
eligible, which would not be profitable only from the cash flows they generate (e.g.
from increased passenger revenue). In our article, however, we will only address
the financial coverage level, accepting that there is a substantial, even multiple,
difference between the social and the financial coverage level.

International outlook

Data on passenger fare recovery in public transport are scarce in international compari-
son and difficult to interpret, requiring a thorough knowledge of local conditions. Even
in Europe there is no uniform definition of local and interurban transport, and the con-
cepts of long-distance bus, rail and tram (LRT, tram-train) are not clearly defined.

Low levels of user cost recovery are typical for local (urban) public transport and,
on a sub-sectoral basis, for passenger rail services. There are exceptions where urban
rail services can be financially profitable, given sufficient volumes, and this is typical
in the densely populated Asian cities. In Europe, long-distance and international
passenger services, especially road and air passenger services are more likely to be
market-based, but there are also success stories in rail transport.

The European Commission (20106) regularly examines the impact of rail market
opening and analyses the related financing processes in its 2-3 yearly report. In the 2016

3 Regulation (EC) No 1370/2007 of the European Parliament and of the Council on public
passenger transport services by rail and by road and repealing Council Regulations (EEC)
No 1191/69 and (EEC) No 1107/70 https://eur-lex.europa.eu/legal-content/EN/TXT
/?uri=CELEX:02007R1370-20171224
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report, Hungary was named as the country with the lowest cost coverage ratio of rail
passenger services (below 20%* ). The same report states that in other countries this
level can be as high as around 90%, but for methodological reasons it should be added
that public services in those countries typically do not pay, or only symbolically pay for
access to the rail infrastructure network (track access charges, TAC), because they are
financed through other channels. Taking this into account, the situation of domestic
rail transport may be more favourable in international comparison, but since for the
main Hungarian Train operating company, MAV-START, TAC is only one third to one
quarter of the total costs. Even correcting for this, Hungary would still be among the
countries with a very low level of user cost coverage (below 30%).

Steer Davies Gleave (2016) assessed the impact of Regulation (EC) No 1370/2007
for the European Commission. Their research focused on the proportion of operating
cost covered by fares, which typically ranged from 33-39% in Central and Eastern
Europe (Czech Republic, Slovakia, Poland), Lithuania and Belgium, above 50% in
Sweden, Ireland and Spain, 71% in Italy and 77% in Germany, while the coverage of
local bus services of Hungarian cities (excl. Budapest) was found to be around 65%.
Referring to data from the 2018 statistical publication accompanying the 7th Report
(European Commission, 2021), the following graph on the fare recovery of European
railways (Figure 1) shows significant differences. Regulatory differences, such as the
significant differences in track access charges, contribute to this.

Figure 1. Fare recovery of operating costs of public rail passenger transport (2018)
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Source: European Commission (2021)

4 “The share of revenue from ticket sales in total revenue varies between more than 90% in
Lithuania, the Netherlands and the United Kingdom and less than 20% in Hungary”
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For urban and agglomeration transport, international comparative data from the
European Metropolitan Transport Authorities (EMTA, 2021) are available for each
metropolitan agglomeration, showing the following trends in 2019 for the operatio-
nal cost coverage and subsidies (Figure 2)

Figure 2. Coverage of operating costs by public subsidies vs coverage by fare
revenues of public transport services in metropolitan areas (%), 2019
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For the cities on the line subsequently drawn in the figure, the two factors combine
to give 100% cost coverage. Above the line, there is overcompensation or, in the year
in question, a profit for the service, and below the line, there is undercompensation
or there are other revenues in cost recovery.

In EMTA’s graphs of annual fare and subsidy cost coverage (Figure 3), Paris and
Stockholm are always shown below the line indicated. Since the 1970s, the Tle-de-
France Mobilités (IdFM, formerly STIF), which manages public transport in the Paris
agglomeration, has had a public transport contribution (versement mobilité) paid by
employers with more than 11 employees. The annual revenue of IdFM arising from
this contribution is around € 5 billion per year. EMTA counts the revenue from the
congestion charge in Stockholm as other revenue too. However, these are in fact
subsidies from earmarked taxes, which are paid even if the taxpayer is not a user of
public transport. However, these types of taxes — where the public purpose of the tax
is specified and the regular taxpayer stands a good chance of benefiting from it - are
more useful and beneficial in terms of social acceptance.

Domestic market players, their shares and performance

In this article, we are mainly concerned with public passenger transport services in
Budapest organised by BKK, and non-urban (long distance, regional and suburban)
services supervised by the Ministry of Transport, where the dominant operator is
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the MAV-Volan Group, including two train operators (MAV-START, MAV-HEV), and
also a bus and coach operator (Voldnbusz). In addition, GYSEV and 4 smaller private
bus companies provide interurban public passenger transport services under PSO
(contrancts for public service obligations). Our analysis does not cover local (urban)
transport services in smaller towns, contracted and chartered passenger transport,
special services, nostalgia trains and narrow-gauge forest railways.

The BKK (Budapest Transport Centre) is the transport organizor commissioned
by the Budapest Municipality, responsible for a wide range of local transport issues
in Budapest, the most important of which for the purposes of this article are the
planning of timetables, the development of the fare system and the collection of
revenues. BKK’s two main service providers are BKV Zrt., which is owned by the
capital and operates all modes of transport in Budapest, and ArrivaBus Ltd, which is
privately owned bus operator.

MAV-START is a subsidiary of MAV Co Ltd, which is mainly engaged in domestic
and to a lesser extent international passenger rail transport, mainly with its own
rolling stock (locomotives, wagons, EMUs, DMUs) and personnel (drivers, wagon
and train inspectors, vehicle maintenance staff, etc.), but also provides traction
services for partner railways and is also capable of manufacturing railway vehicles
(IC+ wagons). It keeps its costs and revenues separately in its general legder for
public service obligations and, to a much lesser extent, non-public service, this latter
is out of the focus of this article.

Volanbusz, tha main bus and coach operator reached its current size in 2019
by merging the formerly county-based Voldan companies and the regional transport
centres that were formed from them, and since 2020 it has been part of the MAV-
Volan Group. In addition to its core business of providing scheduled public passenger
transport services, it also operates contracted and chartered special services.
Volanbusz also operates local (urban) passenger transport in around 50 cities, but this
is not covered in this article, the focus is on the state-funded scheduled interurban
(lomng-distance, suburban and regional) public service obligations.

Other important operators are MAV-HEV and GYSEV, the former providing
suburban rail services in the Budapest area, the latter does regional and suburban
rail services in Western Hungary and Austria. The size and operational nature of
each public service operator varies considerably, as shown in Figure 3.

Table 1. Main natural variables of domestic public services, averaged over
2007-2022 (based on public service reports, own collection)

MAV-START | GYSEV | Voldnbusz |BKK _[MAV-HEV

passenger-km performance

(billion passenger-km) 70 02 74 51 o4
number of passengers

carried (million) 1335 47 386.8 13795 63.3
average travel distance (km) 52.8 41.7 191 3.7 6.5
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In this article, we consider passenger kilometres, not number of passengers
carried, as the main indicator of public passenger transport services. Both passenger
kilometres and numbers of passengers are typically derived from sales data,
multiplied by a number around 1 for tickets and around 50 for monthly tickets,
occasionally corrected by data from physical (even mechanical) passenger counts.
Passenger kilometre is the more complex indicator, which is the product of the
number of passengers carried and the average distance travelled, and can therefore
be interpreted as a true product, blurring the sharp distinction between the different
functions of local and interurban operators and also between road and rail operators,
thus making them comparable.

Figure 3. Distribution of rail, bus and car passenger-kilometres in Europe in 2019.
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5 Modal split of inland passenger transport https://ec.europa.eu/eurostat/datab-
rowser/view/TRAN_HV_PSMOD/default/line?lang=en
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Based on the passenger-kilometre values calculated using the above method, the
market shares of road and rail operators are shown in Figure 4, which shows that
Hungary has the highest share of public transport in the EU, the share of bus trans-
port is about twice the EU-27 average, and the share of rail transport is also above
the EU average. Hungary is also among the best in the EU in terms of rail and bus
network density.

Quarterly data on the performance of domestic intercity passenger transport can
be found on the KSH (Hungarian Central Statistical Office) website (Figure 5). The
content of these data - mainly for road transport - is significantly more than the
data set for scheduled public services, which is the main subject of this article, and
includes non-public buses (Kovesdi — Oszter, 2023).

Figure 4. Nationalinterurban passenger transport performance (million passenger
km per quarter)
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Components of revenues and costs

In this article, we look at how much of the total cost of public transport can be cove-
red by passengers, called the passenger contribution rate.

In the transport system, passenger revenue is any (net) payment that is collected
directly from users (passengers) by transport operators or transport organizors
through any sales channel, regardless of whether the passenger is reimbursed in full
or in part by a third party (e.g. his/her employer) before or after the purchase.

This is a key issue in Hungary, where legislation requires employers to reimburse
86% of the cost of commuter travel passes for employees, and to reimburse the cost

6 National interurban passenger transport by mode of transport quarterly, Hungarian
Central Statistical Office https://www.ksh.hu/stadat_files/sza/en/szac063.html
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of the typical weekend ‘home-journey’ under certain conditions. In addition, the cost
of tickets and season tickets for which passengers request an invoice is passed on to
third parties. Nevertheless, in our methodology, all these receipts are considered as
passenger receipts.

A special case is the issue of the social policy fare subsidy (SFS). For certain social
groups (students, pensioners, handicapped people, etc.) the Hungarian state offers
a discount on tickets and/or season tickets, typically at a rate of 50%, 90% or 100%.
The “revenue loss” related to these discounts thus redeemed, compared to full
price tickets or season tickets, is compensated by the state (through the Ministry
of Finance) in the form of a “SFS” (until 2012, a ‘consumer price supplement’)’.
According to our methodology, we do not consider the SFS as passenger revenue, but
as a form of state aid, although the passenger may be considered as a beneficiary. In
fact, the SFS is a price subsidy, a method of keeping fares low to increase the demand
for services (Szeri - Dancz, 2023). In recent decades, it has often been suggested to
reduce the number and range of social policy discounts for reasons of austerity, but
this would also reduce the expected revenue from passengers (who would see it as a
fare increase or price rise).

Figure 5. Cost and revenue structure of MAV-START between 2014-2017
(HUF billion)
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Source: Acs (2018) based on MAV-START annual public service reports

7 Between 2005 and 2021, the Ministry of Transport reimbursed only part of the cost, the
remainder being paid by the Ministry of Transport under the heading of justified costs not
covered by revenue.
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The main cash flows of MAV-START are schematically shown in Figure 6, which
shows that the state finances the railway track operator both directly and through
the public passenger transport operator. In some countries, where the track manager
is financed directly by the state, the public operator’s passenger cover is higher.

It is important to distinguish between social policy discounts and business policy
discounts. The former are linked to SFS, but the latter are not. The loss of revenue
from business policy discounts is not (or not directly) compensated by the state, it is
supposed to be covered by the additional sales (or some other source) generated by
the discounted price.

The aggregates presented in the international outlook are mainly based on data
published by operators and transport managers and only include actual costs at the
operational level, while the improvements, capital replacements and debt consolidations
needed to maintain public services are also financed by public or EU subsidies. These
factors should also be taken into account when aggregating the actual costs.

The analysis of operating costs alone distorts the actual passenger coverage
of public services, since, like all activities, public transport has maintenance and
investment needs, a significant part of which is also subsidised and not included in
the reimbursement. For example, in the case of Budapest, the renovation of metro
line 2, the construction of metro line 4, the extension and modernisation of tram
line 1 and the renovation of tram line 3 were implemented through the Municipality
of Budapest (with EU, state and municipal support). The renovation of metro 3 was
financed through BKV, and the tram and trolleybus purchases through BKK, also
with EU, state and municipal funds, none of which came from passenger fares,
which were not even enough to run the tram.

Methodology

The following methodology was used to calculate the real user cost coverage ratio
(RUCCR).
Ry

RUCCRPT - Co+ Sor+S1+Sc+Sy (1)

where

R user revenue (fare revenue)

operating costs (part not covered by other market revenues)
operational subsidy for the maintenance of the tracks of public service
investment subsidy of public service

capital subsidy of public service

., other subsidy of public service (e.g. wage increases)

As passenger transport services are subject to VAT, both revenues and costs are
calculated on a net basis; revenues do not include VAT payable and costs do not
include deductible VAT.

It is important to clarify that the methodology deducts other revenues from the
operating costs. The term ‘other revenue’ is not used as in accounting, but represents

U
(¢]
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S
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other market revenues of the public service (e.g. advertising). Neither subsidies nor
revenue from taxes collected for public transport purposes (which are in fact also
subsidies, Figure 3) counted as other revenue.

If the public service operator’s reasonable costs (and profit) not covered by revenue
are reimbursed in accordance with TFEU and Regulation (EC) No 1370/2007, i.e.
they are always fully reimbursed but not overcompensated, the operating costs (C,)
can be calculated in a simplified way as follows.

Co = Ru + Sr + So (2)
where
S, the fare subsidy
S,  the (operating) subsidy
i.e.in this case, the total of the costs in denominator (1) can ultimately be written
off by the sum of user revenues and the various forms of operating, investment and
other subsidies.

Ry

RUCCRpr = 25w 5,

G)
In this case, as a further simplification, the sum of the user payment and the
subsidy automatically gives 100%, i.e. the real subsidy cost coverage ratio (RSCCR)

An important condition for the simplified calculation is that

» it is an unprofitable public service (local transport, rail transport is almost
always like this)

» the loss should always be compensated in some way (preferably when it occurs),
but not overcompensated

» the subsidies cover only the reasonable costs of the public service

» the total of the other revenues of the public service (e.g. advertising) should not
be significant and should not in themselves cover the total cost.

Although public passenger transport services by rail and road are subject to
specific regulation in the EU, compensation for loss-making public services is
similarly applied in other sectors. Thus, the above method can be applied to all loss-
making public services (e.g. the operation of theatres, supply of energy to the public)
where the justified operating costs not covered by revenue do not include certain
major investments (e.g. theatre renovation, power plant construction) because they
are linked to the financial facilities of public service contractor.

Returning to public passenger transport services, in our methodology any
subsidy for railway track maintenance should also be accounted for as a proportion
of the use of the public service, since railway track maintenance is also typically a
loss-making service, serving only rail passenger and freight transport, and public
passenger transport as part of rail passenger transport. The share of rail passenger

38 STUDIES PUBLIC FINANCE QUARTERLY, 2024/1



transport and, within this, of public service should be fixed on the basis of a long-
term average over time. In the case of Hungary, a rail passenger transport rate of
75%, and typically a public service rate of 9o%, has been taken into account for the
whole time series, although the share of public passenger transport in rail usage
has increased over the years. For railway infrastructure used exclusively for public
services (tram, metro, HEV), track maintenance is typically also a directly eligible and
eligible part of the public service.

On the other hand, subsidies for road infrastructure should only be counted if
it is unprofitable. In the case of Hungary, it has been justified that the maintenance
of the road network is not unprofitable due to the significant excise tax, toll and
vehicle tax revenues (Kovesdi — Horvéth, 2023). Moreover, some of the concession
motorway sections with the highest unit costs are not used by the public bus service.

Among the subsidies for investment (S)), it is useful to distinguish subsidies made
directly to the public service operator or transport manager, which are shown in the
annual accounts, from subsidies made outside the company or transport manager.

The real user (passenger) cost recovery ratio (RUCCR) should typically be
examined at the level where the fare revenue is recognised in the profit and loss
account: at the transport manager or at the operator.

For the Hungarian public operators (MAV-START, MAV-HEV, GYSEV’s
Hungarian operation, Voldnbusz interurban), the passenger cost coverage ratio is
examined at the level where fare revenue is reflected and where operating costs can
be aggregated. This is the level of the public service operator in the case of interurban
transport and, as of May 2012, the level of the transport manager (BKK) in the case of
local transport in Budapest.

The revenues, costs and subsidies examined are accrual-based, as the data are
taken from the company accounts.

Direct (passenger) revenues include fare, ticket and surcharge revenues. Surcharge
revenues are direct revenues if only because the cost of control is part of the operating
cost and some level of control is necessary even without the phenomenon of fare
evasion.

Direct revenue also includes revenue transferred and reimbursements received
as other revenue from fare revenue.

The fare revenues of MAV-HEV and Voldnbusz have been corrected for this reason,
as the fare revenues transferred by BKK only include local fares, not local fares, which
account for a more significant amount. The local revenue and SFS are estimated
based on the 2016 annual report of BKK (2017), when the total agglomeration fare
revenue was still reported directly to BKK and separated by segment. These amounts
were subsequently estimated and deducted from the HUF 4,220 million (MAV-HEV)
and HUF 2,160 million (Voldnbusz) per year since 2017, which BKK pays as a cost
contribution for local transport performance. Consequently, the revenue data for
MAV-HEV and Volanbusz (and also for MAV-START due to the HUF 200-400 million
per year share of season tickets transferred) include revenue from local transport
in Budapest, as does the passenger performance data for interurban transport in
Budapest and other local passenger performance.
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Among the subsidies received by public service operators, operating subsidies
include the social policy fare subsidy (SFS; until 2012, the consumer price supplement)
and the (operating) cost reimbursement. As the operating loss is systematically
accounted for, it is simplified as revenue (R,), the sum of fare subsidy (S,) and the
operating subsidy (S,), and is defined as operating costs (C,) (not covered by other
market revenue).

Investment and other subsidies are accounted for as follows for the national
railways. 75% of the annual operating cost compensation for railways is attributed to
passenger transport, of which 90% (95% for GYSEV) is attributed to public service (in
the case of HEV and urban rail services, since there are no other services on the line,
the public service for passenger transport includes the operation of the line, while
for national rail only the network access charge paid for this is included).

In the case of investment subsidy, 100% of the subsidy received by the passenger
transport operator is counted to the public service, in the same way as track access
charges in the case of railway infrastructure investment, and according to the
purpose of the subsidy in the case of other subsidies.

Within the investment subsidies, a distinction is made between subsidies received
directly (from the owner, the budget and the EU) and subsidies received through
investment by an external organisation (in the case of MAV-START, subsidies from
MAV Co Ltd are also included proportionally).

In the case of the public service of MAV-START, investment by an external entity
is the investment made by state organizations like NIF in the railway network, which
over time has been transferred to the assets of MAV Co Ltd on the balance sheet,
but typically much later. In the case of BKK, such ‘external investments” include
major investments (construction of metro line 4, renovation of metro line 2, ‘vehicle
renovation’ of metro line 3) carried out by the owner, the Municipality of Budapest
with (EU and state) subsidies, without BKK, and investments by BKYV, also with EU
subsidies (in particular the renovation of metro line 3).

Capital subsidies (S, typically capital increases and debt assumption) and other
subsidies (S,, e.g. for wage increases) are aggregated as other subsidies.

Within the passenger performance of the service provider, the passenger
performance of the public service under investigation was taken into account in the
calculation of the specific indicators.
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Results: Determining the real user (passenger) cost coverage
ratio for the main Hungarian public service operators

The calculations have resulted in the following real user cost coverage ratios
(RUCCR) for the total cost (Figure 7).

Figure 6. Real user cost coverage ratios (of the total cost) of each public transport
service (%)
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As the tariffs of none of the operators increased between 2010 and 2022, the clear
downward trend in the level of coverage can be seen, which raises the possibility of
even cheaper public service pricing (Acs - Kévesdi, 2022). The fluctuations are partly
caused by investments, with metro 4 and trams 1-3 together accounting for above
average investments in Budapest local transport in 2014-2015, which also visibly
changes the aggregate data. In 2020-2021, the coronavirus pandemic led to a signifi-
cant drop in passenger numbers and hence passenger revenues, while vehicle kilo-
metre performance and costs did not decrease significantly and actually increased on
rail. The epidemic has had a more negative impact on bus passenger traffic than on
rail, mainly due to a decrease in the commuter flow traffic that is the backbone of the
Volanbusz traffic (mainly due to the expansion of the home office). Long-distance
traffic, which is more typical of rail, has become highly competitive due to attractive
tariff products, a significant increase in the frequency of routes and high fuel prices.
The closing of the gap between rail and bus transport has been facilitated by the
timetable and tariff measures introduced in recent years in favour of rail, and by
some changes in the accounting within the MAV-Volan Group.
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Figure 7. Total cost of each public transport service in real terms in 2022
(HUF per km)
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EU-supported investments and wage growth have contributed to the long-term
increase in costs in real terms (Figure 8). Another important factor is that the
adjustment for harmonised index of consumer prices (HICP, inflation) is not complete
(it does not include the increase in assets such as housing prices above inflation, or
partly the increase in wages), and therefore previous years are underestimated.

It can be seen how the fluctuation of investments changes the annual cost of
the service, in the case of GYSEV the modernisation of the Sopron - Szombathely -
Szentgotthdrd railway line (2009-2011) and the purchase of the EMUs in 2015-2016
are the main reasons for the significant increase. For this reason, it is worth looking
at the average over a longer period, which gives a more realistic picture (Figure 9).
Even in this case, we see some distortion, as even over 15 years, GYSEV has recorded
investments around or above the long-term average, while MAV-START has recorded
investments below the long-term average. For MAV-HEV, the average only covers six
years (2017-2022), but in the absence of track renewal and rolling stock replacement,
it is also below the long-term average. The unit cost of GYSEV is therefore extremely
high, but the quality of service is also higher due to the significant investments and
the specific operating environment (integrated, border railway company without
suburban transport in Hungary).
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Figure 8. Average of total costs and subsidies for each public transport operator
from 2007 to 2022 at 2022 real prices (HUF per passenger kilometre)
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The unit cost (per passenger kilometre) of rail transport is much higher (at least
double) than that of bus and coach services, so the 10-15 Ft per km paid by passen-
gers is a much smaller proportion of the total cost. However, rail has an additional
value added and a significant positive external effect in suburban and long-distance
transport. In particular, its high capacity significantly reduces road congestion and
investment needs and, at current technology levels, it is more environmentally
friendly than road transport in this segment thanks to electrified rail lines. By the
electrification of road transport underway, this disadvantage is expected to diminish
in the future.

Within BKK, the higher cost of fixed rail can also be stated if we consider that
the total bus passenger performance is close to the joint performance of metro and
tram, while the majority of investments have been made on fixed rail. In the case of
the bus, the operating costs include the cost of replacing almost all the vehicles and
the cost of the bus operating model, but all these have a positive impact on revenues.

MAV-HEV has low unit costs, mainly due to its suburban operating environment
and underinvestment.

During the period under review, Volanbusz’s passenger cost coverage of coach
services also decreased significantly but is still the highest in relative terms.

Factors affecting the results

The time frame of the study covers the period from 2007 to 2022. The two extre-
mes of the interval are marked by a major global political event, the global financial
and economic crisis beginning in 2008, and a new crisis linked to the coronavirus
pandemic beginning in 2020, but in between there was a relatively stable period of
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economic activity, which in Hungary also meant political stability. Looking back
over this period, it is worth noting the events that, in addition to the above, may
have influenced the level of passenger cover.

2007 was a significant year for domestic interurban transport, as a number
of important changes took place. From December 2006, a paradigm shift in rail
timetable planning took place, with the start of a continuous expansion of services
based on the principles of integrated periodic timetables, the Taktfahrplan concept
(Kormdnyos - Tanczos, 2007), which was expected to lead to a significant increase
in passenger traffic, which also affected the level of coverage. However, this effect
was modified by the significant fare increase (34% in total) introduced in two phases
in 2007, the reduction of social policy discounts and the closure (partial or total
substitution of service by bus) on 40 rail branch lines in 2007 and 2009.

During 2010, rail services were restored on 11 lines, followed by a significant
timetable correction in 2012 and a minor one in 2015. Apart from these and the
period 2015-2017, MAV-START’s timetable offer has been continuously expanding,
with basically stagnating passenger numbers and decreasing passenger-kilometres.
From 2019 onwards, the growth in supply of train services became even more
dynamic, not even reversed by the coronavirus crisis, and by 2023 it reached a record-
breaking 9o million train-kilometres (16% more than in 2017). 1t meant that in 2023
the expanded train offer was able to absorb and satisfy the surge in demand, largely
due to the very low-priced county- and country-passes leases, without significant
congestion problems.

In the meantime, Voldnbusz’s (non-urban) bus and coach performance, both
in terms of passenger numbers, passenger-kilometres and timetable offer (useful
kilometres), has stagnated at first, then rather declined. Passenger numbers and the
revenue on which they are calculated started to decline from 2015 (after the regional
merger of the county’s Volan companies). From 2019 onwards, with the creation of
the ‘big’ Volanbusz and its merger into the MAV Group from 2020, the timetable and
tariff integration processes accelerated, and the processes of rationalisation of the
bus timetable and expansion of the railways’ offer gained new momentum, with a
slight shift of passengers from buses to trains.

In Budapest, a major timetable reform took place in 2008, followed by the
creation of BKK in 2010, which set a new direction, and from May 2012 BKK took
over the role of transport organizor. The timetable and network started to expand,
vehicle demand increased, congestion decreased, and the image of public transport
in Budapest improved significantly, and it was reflected in passenger numbers.

From November 2016, the HEV was transferred from Budapest to the state
ownership and at the same time to the state’s order, similar to the suburban ‘blue
bus’ services with 160 buses and a capacity of 12 million kilometres per year, which
Volanbusz had already been operating since April 2014 as the service provider of
BKK, replacing BKV.

A significant impact on the level of coverage was that, although a tariff
adjustment (a small price increase) was still made in Budapest in 2013, the basic long
distance and regional tariffs remained practically unchanged from the beginning of
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2010 until mid-2023. opposing to (Previously there were annual inflationary tariff
increases.)). Thus, over the period under review, public transport became cheaper
and more attractive on the one hand, and revenues decreased in real terms on the
other. This has been influenced in a barely detectable way by the introduction of
bus supplementary tickets in 2012 and then fast train supplementary tickets in 2013
(and their complete phasing out by 2022), the phasing out of ‘virtual discounted rail
mileage’ scheme on routes competing with coaches in 2013, and then reintroduction
in 2020, the introduction of the ‘discounted regional fare’ in two phases in 2013-2014,
and the continuous refinement of the pricing of seat reservation.

Hecticity was observed in the movement of fuel prices, which are considered to
be the ‘competitor’ of public transport. The coronavirus pandemic initially caused
a significant drop in fuel prices - and a collapse in public transport passenger traffic
and revenues (Kovesdi - Oszter, 2023) - and in 2022 the Russian-Ukrainian war caused
record energy prices. Price controls were introduced for fuel prices (Kovesdi, 2023),
even though the price without the price cap did not reach its previous maximum
in real terms in 2012. On rail, the surge in electricity prices added tens of billions of
forints in 2022, but even this did not offset the expansion in train supply. (Meanwhile,
for example, the rise in gas prices has led to the closure of a significant proportion of
compressed natural gas (CNG) buses in some cities.)

All these exceptional events have fundamentally changed the coverage ratios
after 2020, so the data for the last three years should be interpreted in this light. The
period under review also saw a significant increase in the number of cars put into
circulation, as well as in the use of cars.

In recent years, the member companies of the MAV-Voldn Group have made
significant wage increases - in several cases double-digit percentage increases -
which have significantly increased costs and further reduced the passenger coverage
level, while still failing to solve the shortage of travelling staff.

In terms of investment, there has been a significant upgrade of rolling stock
between 2007 and 2022, with 183 modern commuter train sets and nearly 100 1C+
coaches. GYSEV has almost completely replaced its rolling stock fleet, including the
purchase of second-hand 1C wagons. Voldnbusz had a small volume of rolling stock
upgrades until 2012, after which the process was frozen for several years, but from
2018 onwards the procurement of new rolling stock has been proceeding at a very
good pace. In the case of the HEV, there have been no vehicle upgrades in the last
40 years, apart from 1 experimental refurbishment. The fleet managed by BKK has
evolved significantly and has become 100% low-floor in terms of buses. The launch
of the bus operation model in 2012 has contributed to this, raising costs as well as
quality.

There have also been major rail investments, mainly on main lines and
suburban lines. The suburban developments on the Székesfehérvar, Esztergom and
Pusztaszabolcs lines have significantly increased the role of the railways and reduced
journey times, while on the Budapest - Debrecen line, despite the reconstruction,
no significant reduction in journey times or structural changes in timetables can be
observed. Only minor improvements have been made on the HEV lines.
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In Budapest, major investments have been made in urban rail (tram) lines and
rolling stock, the ‘Buda overlapping network’ and tram line 1. The most significant,
however, is the construction of metro line 4 and the impact of the complete
renovation of metro line 3. Also worth mentioning is the development of the sales
and passenger information system of BKK, which will be followed by MAV, but not
Volanbusz, which will be connected to MAV’s system.

Conclusion

An analysis of the real user (passenger) cost coverage rates (RUCCRs) of the main
domestic public transport operators over a longer period (2007-2022) shows that
RUCCR of the major rail operators are 10.1% (MAV-START) and 8.6% (GYSEV),
while RUCCR of MAV-HEYV is about twice as high at 19.6%. BKK, which organises
several sub-sectors, has a RUCCR of 26.4%, with the highest rate being achieved by
the bus and coach service of Voldnbusz, at 35.5%. To summarise, the costs of public
rail transport services (MAV-START, GYSEV) are covered by passenger revenues to a
significantly lesser extent than those of public transport services that are partly rail-
based (BKK) or road-based (Voldnbusz).

One of the reasons for this is that the construction, development and operation
of fixed rail infrastructure is so resource-intensive that it requires financial support
in itself, while the public finance balance of maintaining the road network is typically
not even negative (Kévesdi - Horvath, 2023). The second reason is that buses only
have a very low share in the use of public roads, so the costs are covered jointly by
many more operators and users, on the other hand rail infrastructure is largely (or
in the case of MAV-HEV entirely) occupied by public rail operators, so they bear a
significant share of the infrastructure costs.

The decreasing or persistently low financial contribution of the passengers
raises the possibility of a further shift towards social, economic and environmental
efficiency in line with national and EU transport policy objectives (Acs - Kovesdi,
2022). The role, ideal size and sustainable financing of public transport is being
redefined worldwide in the light of the climate crisis and urban transport problems.
Over the past decades, it has become accepted that passenger transport services,
except for a few specific submarkets, cannot operate at a financial profit. The levels
of cost coverage (RUCCR) in our paper are not extremely low and this situation is
now accepted by financiers.

In economic terms, the two main questions may arise. The first is the quality
(and hence the cost) of the transport system, including the modal mix. The second
is the extent to which the costs of developing and operating the system should be
covered not only by taxpayers but also by those, who actually use the public service,
i.e. passengers.

By making passenger-friendly, passenger-attractive changes to fare systems and
by reducing ticket and pass prices, passenger numbers and passenger kilometres can
be increased, and the environmental burden of private transport reduced. This is
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the basic aim of flat-rate, area-based tickets and season tickets, such as the German
Deutschland Ticket, the Austrian Klimaticket, or the Hungary pass or County pass
(monthly tickets), or the Hungary24 and County24 day tickets. Data are not yet
available to analyse the impact of these on passenger cost coverage ratio, and further
research is needed to filter out the recovery trend after the coronavirus pandemic.
Another further line of research is the question of the utilisation and ideal size of
rail and road infrastructure. The level of construction and maintenance of road and
rail infrastructure, and the passenger and freight transport on it, are dynamic factors
that influence each other, and the optimal ratio between them is also the subject
of further research in technical areas. In addition, it is appropriate to put public
transport in a broader context and to look beyond the financial perspective to its
level of social coverage, considering externalities, especially environmental impacts. l
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