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Resume
This paper deals with the charging system and rail infrastructure fees use 
in V4 countries. The goal was to find out how the charges differ in terms of 
the train type, weight and distance traveled on different track categories. 
The charging principle for minimum access packages and for the access 
and services supplied in service facilities was investigated. Due to different 
technical, technological and other conditions for the rail infrastructure 
capacity utilization, the modeled situation was compared to the real one. 
This research shows differences between individual countries, both in 
the charging system and in the price for the rail infrastructure use (the 
prices were recalculated to € and in the PPP-purchasing power parity). It 
is interesting that the differences are not only significant with regard to 
the category of track used and the train's weight (especially in the freight 
transport), but with regard to other factors, as well, in particular the type of 
train and price for the use of railway stations.

Article info
Received 14 October 2020
Accepted 11 February 2021
Online 23 June 2021

Keywords: 
access, 
rail infrastructure, 
total and unit fees, 
passenger transport, 
freight transport, 
network statement

Available online: https://doi.org/10.26552/com.C.2021.4.A208-A222
ISSN 1335-4205 (print version)
ISSN 2585-7878 (online version)

remove barriers for interoperability. The development of 
the railway infrastructure and improvement of quality 
of the rail passenger services are the key priorities 
in promotion of a  sustainable transport and mobility 
system in Europe [3].

The rail infrastructure charges are one of the main 
conditions to achieving a  single European railway 
area. The principles of the rail infrastructure charges 
are defined by legislative framework of the European 
Parliament, Council and Commission mainly in 
Directive 2012/34/EU of the European Parliament and 
of the Council of 21 November 2012 establishing a single 
European railway area. Chapter IV of this Directive is 
focused on charges for the use of railway infrastructure 
and allocation of the railway infrastructure capacity. 
Infrastructure managers must publish the content of 
network statement free of charge in electronic format 
on their webs in at least two official European Union 
languages [4]. Directive 2012/34/EU has been amended 
by Directive (EU) 2016/2370 but this amendment did not 
affect the charging scheme neither the infrastructure 
capacity allocation model (except for the timing of the 
capacity allocation process). 

Although the Directive describes the general 
principles and sets-out the basic framework for the 
rail infrastructure charging, each EU country uses 
a  different rail infrastructure charging system. As 

1	 Introduction

The major aim of the European transport policy 
is to achieve sustainable transport. The European 
Green Deal described the aims in the same areas such 
as alternative fuels, multimodal transport, the Single 
European Sky etc. Transport accounts for a  quarter 
of the EUʹs GHG (greenhouse gasses) emission. To 
achieve a  climate-neutral EU by 2050 requires among 
other a shift to more sustainable transport such as rail 
and inland waterways [1]. The rail transport is still 
considered as one of the ecological modes of transport, 
especially the use of electric traction. “Rail is still 
the most efficient solution for carrying freight across 
medium-long distances and it should therefore become 
more competitive” [2]. However, carriers and passenger 
will use the rail transport services if they are good 
quality and at an affordable price, which means that the 
railway transport would be competitive and effective. 
The European Union adopted a  number of directives 
and regulations to achieve this goal, which described 
in the railway packages, the main goal of the Fourth 
Railway Package is a  single European railway area. 
This Package comprises two “pillars” which have been 
negotiated largely in parallel, “technical pillar” and 
“market pillar”. One of the goals of the Fourth Railway 
Package is to liberalize the rail passenger market and to 
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and Talebian researched a  proposed access charge 
regime aimed at motivating the operators to use longer 
train configurations [18].

In most articles, authors have examined the rail 
infrastructure charges or charging system in individual 
countries. Stendard et al. used an econometric approach 
to estimate the costs function and marginal costs 
in regional lines, which constitute the basis for the 
railway charges in Slovenia [19]. Trampish explained 
the financing system of the German railway sector, 
especially due to the control- and supervision duties 
of Bundesnetzagentur, which is under the new rail 
regulation law in charge of controlling the charging 
system of infrastructure managers [20]. Abramovic 
dealt with the calculating infrastructure charges and 
considered problems with the way in which this is dealt 
with in a case study in Croatia [21]. Alvarez-SanJaime 
et al. analyzed access charges for the use of the rail 
infrastructure and other factors to the introduction 
of on-track competition in High Speed Rail lines in 
Spain [22]. Talebian et al. studied a  rail track access 
charging policy proposed by the Australian Rail Track 
Corporation, in which a  discount on access charges 
is offered if above-rail operators employ the train 
with a particular length, which results in the efficient 
use of a  train path [23]. Bugarinovic et al. developed 
a  model for the access charges based on the analytic 
network process approach.  Their model presents the 
objectives of the identified stakeholders through the 
established criteria from three different perspectives: 
the government influence, railway market environment, 
network use efficiency and used it in the Serbian 
Railways case study [24]. Crozet and Chassagne explain 
why, in terms of welfare and subject to some conditions, 
high rail access charges are economically justified. They 
have been estimating the market entry conditions for the 
high speed rail in France for a competitor [25]. Nikolova 
evaluated the pricing principles and approaches to 
charging infrastructure costs in Bulgaria [26].

As can be seen in this literature review, authors 
mainly investigated the rail infrastructure charges from 
two points of view: comparison of the principles and 
methods of rail infrastructure charges and description 
of the rail infrastructure charges in individual countries. 
Authors did not find scientific papers comparing the 
rail infrastructure charges in V4 countries (expect 
[27]). This issue is mentioned marginally in scientific 
papers dealing with the rail competition, for example 
in [28-30]. There are very few articles that compare the 
rail infrastructure charges for certain transportation in 
several countries.

3	 Methodology

The rail infrastructure charging system is described 
in Network Statement (NS) in each of the EU countries. 
The NS have a uniform structure, most often with the 

a result, any carrier wishing to use the infrastructure of 
one or more countries must become very familiar with 
the specific charging systems of each country. From the 
viewpoint of railway undertakings, this is a very lengthy 
process. 

This study compares the rail infrastructure 
charges for the specific freight and passenger trains 
in the different track categories in V4 countries. The 
V4 countries were chosen because the V4 regional 
cooperation is also successfully developing in the current 
period, mainly in the sectoral policies, such as economy, 
digitalization, infrastructure and innovation. In addition, 
authors have dealt with several projects funded by the 
International Visegrad Fund. For the relevance of the 
comparison, authors have recalculated the prices in 
the individual countries according to purchasing power 
parities. The presented case studies were modeled since 
it is not possible to achieve exactly the same conditions 
in all the countries in practice.

2	 Literature review

A  number of papers that dealt with rail 
infrastructure costs from a different point of view were 
studied. The marginal maintenance costs of the rail 
infrastructure have been researched very often. Some 
authors researched this issue from the traffic point of 
view [5-8]. Calvo et al. researched the impact of the 
train type (short-distance trains, long-distance trains 
and freight trains) to maintenance and renewal costs 
[9]. Odolinski estimate the impact of axle loads on rail 
infrastructure maintenance costs [10]. Smith et al. 
estimated the relative marginal cost of different vehicles 
types running on the rail infrastructure [11]. 

Appropriate access charges are one of the conditions 
for guaranteeing fair competition in the rail sector [12]. 
Infrastructure managers in European Countries use 
different railway infrastructure tariff system principles 
to set the price for using a rail network such as marginal 
cost of a  train running in the network, recovering the 
marginal costs plus a mark-up, recovering the full costs 
or recovering the full costs minus a State subsidy [13]. 
Nash researched the rail infrastructure charges in 23 
European countries. He stated that a  wide variety of 
both structure and level of charges existed [14]. 

Some authors researched the different factors or 
processes which influence rail infrastructure costs or 
charges. Some of these factors can be influenced by the 
rail infrastructure managers, some by the rail freight 
or passenger operators. The rail network capacity 
utilization can influence those infrastructure charges 
and simultaneous optimal rail infrastructure capacity 
utilization is necessary for terms of a liberalized access 
to the infrastructure [15]. The lower rail infrastructure 
charges can be achieved by using modern wagon types 
[16]. Ober et al. investigated rail infrastructure charges 
with respect to vehicles’ characteristics [17]. Savelsberg 
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where:
Cs	 costs of using the railway by one sub-train,
L	 length of the sub-train movement,
Z	 basic price per 1 train km,
K	 track category coefficient,
Px	 product factor P1 to P5,
S1, S2	 specific factors.
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pk znn 11

15
) )=

=
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where:
CPK	 the costs of using the access roads for passengers on 

a passenger train,
zn

pk	 basic price for one scheduled stop of a passenger train 
for boarding and/or disembarking of passengers at 
railway stations and stops of category “n”,

mpk	 train weight for calculating the cost of using 
passenger access services on a passenger train,

Nzn	 the planned number of stops of a passenger train for 
boarding and / or disembarking passengers at “n” 
category railway stations and stops.
The minimum access package described in Equation 

(2) and (3) includes the costs of the allocation of rail 
capacity and the price of the infrastructure manager 
for the use of track by running the train. The price of 
using access roads for passengers on a passenger train 
(Equation (4)) is the price for services provided within 
the minimum scope and content of services and forms 
a separate component of the regulated price for the use 
of track by train [32].

The rail infrastructure charges (minimal access 
packages) in Hungary are based on charges for ensuring 
the train path, running of trains, use of catenary, use 
of station for the passenger and freight trains. Those 
charges are described using the following formulas 
by Network Statement MAV (Magyar Allamvasutak - 
Hungarian State Railways), 2020 [33]:

E P Svt trkm tkm)= ,	 (5)

where:
Evt	 ensuring the train path,
Ptrkm	performances in train km,
Re	 rate of insurance per train km.

R P R P R P Ritkm rtkm grtkm grtkm tkm ei

n

1
) ) )= + +

=
| ,	 (6)

where:
R	 running of trains,
Ptrkm	 performances in train km in the i-line section 

category,
Rr	 running rate per train km,
Pgrtkm	performances in gross ton km in the i-line section 

category,
Rgrtkm	running rate per gross ton km,
Re	 catenary use rate.

following chapters:
•	 general information
•	 access conditions
•	 infrastructure
•	 infrastructure capacity allocation
•	 services
•	 charges. 

In this study, a  basic formula for calculating the 
charges for minimum access packages was used. In the 
Slovak Republic the formula is [31]:

,
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where:
Ump	charges for the minimum access packages,
U1i	 maximum charges for ordering and allocating 

infrastructure capacity,
U2i	 maximum charges for the traffic management and 

organization,
U3i	 maximum charges for ensuring railway 

infrastructure serviceability,
U4i	 maximum charge for use of the electrical supply 

equipment to supply traction current,
V1i	 train km performances in the i-tracks category,
V2i	 gross ton km performances in the i-tracks category,
ke	 coefficient that takes into account the diesel trains 

running on electrified tracks.
Besides the minimum access charges described 

in Equation (1), the carriers must pay charges for the 
access and the services supplied in service facilities [31]:
•	 charges for access to passenger stations, its premises 

and facilities, including the facilities for travel 
related information

•	 charges for access to a location for ticketing services 
at passenger stations

•	 charges for access to train formation stations and 
train formation equipment, including the shunting 
facilities and to freight terminals solely operated by 
the Railways of the Slovak Republic - ZSR (Zeleznice 
Slovenskej Republiky / Railways of the Slovak 
Republic)

•	 charge for the access to storage tracks. 
The Czech Republic use different rail infrastructure 

charging systems, which is focused in the three following 
formulas [32]:

C K K D K Pt dj1 2 3) )= + + ,	 (2)

where:
C	 railway capacity allocation price,
K1	 rate for processing and planning of the timetable 

and allocating railway capacity,
K2	 rate for designing a train route,
K3	 daily rate for a train route allocation,
Dt	 distance of the allocated route between the departure 

and final points of the route on railway network,
Pdj	 number of days for which the route is allocated.
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the assumption that the transport process is carried 
out under the same conditions in all the countries (the 
same trainset, the same gross weight of locomotive and 
wagons, the use of railway stations and railway lines 
of the same category, etc.). This is the basic condition 
for a  relevant comparison of the level of the rail 
infrastructure charges in each country.

As the rail infrastructure charges for the minimum 
access packages and railway access to services facilities 
fall into the category of regulated prices, infrastructure 
managers must publish them on their websites. Given 
that this is a  number of prices depending on various 
factors, Table 1 provides an overview of prices for 
passenger trains for the 1st or the highest railway 
line category and also for the highest railway station 
category.

All the fees were recalculated to euros according 
to the official exchange rates and then those fees were 
recalculated according to the purchasing power parity 
(PPP) for individual countries. Table 2 shows the data 
used.

Calculation of the rail infrastructure charges was 
realized for the five alternatives:
•	 	rail passenger transport:
o	 express train (Ex) in the first or comparable railway 

line category - electrified
o	 regional train in the second or comparable line 

category - non electrified
o	 regional train in the third or comparable line 

category - non electrified
•	 rail freight transport:
o	 through freight train in the first or comparable 

railway line category - electrified
o	 container train in the first or comparable railway 

line category - electrified. 
The calculation of the rail infrastructure charges 

was realized in the spreadsheet program MS Excel 
based on Equations (1) – (9) by use of prices from the 
Network statements of the V4 countries.  More detailed 
information about the trains parameters and other 
factors are described in the next section. The total fees 
of the rail infrastructure charges were modelled due to 
distance to better present the differences.

4	 Results - case studies in the V4 countries

The change in the rail infrastructure access fees 
was investigated with respect to various distances in 
different situations in the rail passenger and freight 
transport. The calculation is based on the NS and 
individual Annexes of NS, regarding relating to price or 
specific charging conditions for timetable 2020/2021. The 
rail infrastructure charges for minimum access packages 
and railway access to services facilities, were compared. 
Charges of additional and ancillary services were not 
taken into account because those charges are very 
different and depend on a number of different factors. In 
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where:
PSt-PT	 station use charges for passenger trains,
Ni

PT	 number of factual passenger train stopping at 
stations in the i-station category,

Ri
St	 fee for use of stations for stopping the passenger 

trains,
Ni

PT-o/d	number of origin/destination stations by the 
passenger trains,

Ri
PT-o/d	 fee for use of origin/destination stations by the 

passenger trains.
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where:
PSt-FT	 charges for station use for freight trains,
Ni

FT	 number of factual freight train stoppings at 
stations in i-station category,

Ri
St-FT	 fee for station use for stopping the freight trains.

Hungary has two infrastructure managers - MAV 
Zrt and GYSEV Zrt (Gyor-Sopron-Ebenfurth Railway). 
Both have the same charging principle described in 
Equations (5) - (8), only fees for individual charging are 
different. 

The rail infrastructure charges in Poland are based 
on train and gross train km; unlike the Czech Republic 
and Hungary Poland does not take into account type 
of passenger and freight trains similar to Slovakia. 
The basic principle of charges by Annex 12 of Network 
Statement is described by the following Formula [34]:

Ch R W P S W P

R P .

SF MK TC trkm MPB w trkm

E trkm

) ) ) )

)

= + +

+

^ h
	 (9)

where:
ChSF	charges for using the railway infrastructure - 

standard fees,
RMK	 average rate according to the train weight and 

railway line category,
WTC	 rate factors according to the railway line category,
Ww	 rate factors according to total planned train gross 

weight,
RE	 sub rate varying according to traction for trains 

and shunting operations based on electric traction,
Ptrkm	performances in train km.

Besides the charges described in Equation (9), the 
rail freight and passenger carriers must pay a handling 
fee for capacity allocation applications. 

The fundamental principle of the rail infrastructure 
charges, under the minimal access packages, are 
described in the previous formulas. More detailed 
information, as well as fees are given in the individual 
NS on the website of each rail infrastructure manager. 

The methodology for calculating the rail 
infrastructure charges in the V4 countries is based on 
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Table 1 Selected prices of the rail infrastructure charges for passenger trains 

country
capacity allocation running of train use of electrical supply 

equipment station use charges

factor price factor price/
coefficient factor price factor price

Slovakia train km 0.0691/train 
km

train km 0.997/train 
km

gross ton km 0.000228/
gross ton km

number 
of stops 

-regional 
trains

0.510/1stop

gross ton km 0.001102/
gross ton km

number of 
stops - long-

distance 
trains 

(express 
train, 

intercity 
train …)

5.100/1 stop

Czech 
Republic

fixed rate 
(for time 

table)
64.947 train km (Z) 0.8214/train 

km

- -

multiply 
number of 
stops and 

gross ton of 
train

0.0031

distance 0.3056/km

product 
factor 

coefficient  
(P)

1

number of 
days 0.3820/day

gross ton km 
(S1) -interval

0.94
(for interval 
300 - 399)

using ETCS 
level 2 

coefficient  
(S2) - yes/no

1.0/0.95

Hungary train km 0.0232/train 
km

train km 1.1306/train 
km

train km 0.1768/train 
km

number of 
stops (origin/
destination 

station)

9.5637/1 stop

gross ton km 0.0008/gross 
ton km

number of 
stops (other 

station)
6.6386/1 stop

Poland fixed 22.7051

train km 
- average 

rates

1.7486/train 
km

train km 0.05/train 
km - -

rate factors 
coefficient - 
gross weight

0.96
(for interval 
300 - 360)

rate factors 
coefficient - 
gross weight 

- average 
line category

1.2191

Note: All the prices are listed in € without VAT
Based on Network Statements of each country [31-34]

Table 2 Data of exchange rates and PPP

country PPP exchange rate as of 01.08.2020

European Union 100 -

Czech Republic 73.4 26.175 CZK per 1€

Hungary 64.5 344.95 HUF per 1€

Poland 59.5 4.4034 PLN per 1€

Slovakia 79.7 -
Source: [35-36]
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train in the first track category are shown in Figure 1 
and Figure 2.

As can be seen in Figure 1, Slovakia has the highest 
fees for use of the railway infrastructure capacity. In 
Poland, compared to other V4 countries, the base rate, 
which depends on the train km, is almost twice as large 
(e.g. in the Czech Republic it is 21.50 CZK - € 0.8214 
per train km, in Poland is 7.7 PLN - € 1.7486 per train 
km), but there is no charge for use of the electrical 
supply equipment to supply traction current of Poland 
Unit fees are the same for any train km in Poland. It is 
caused by the system of the rail infrastructure charges, 
which has no special price for access to services facilities 
in Poland. Differences between Slovakia and Hungary 
are not great, for example total fees for 200 train km 
in Slovakia is € 264 and in Hungary € 234. The Czech 
Republic has the lower fees (in the modeled conditions), 
approximately 30 % compared to Slovakia and Hungary.

The system of the rail infrastructure charges is the 
same for Regional trains and Express trains in all the 
V4 countries. The differences are only in prices, no V4 
countries take into account market segmentation in the 
rail passenger transport. Figures 3 and 4 show results of 
the rail infrastructure charges, calculated for a regional 

addition, the rates for these services are commercial and 
the resulting prices depend on the contract between the 
manager and the carrier.

4.1 	The passenger transport

With regard to passenger transport the express 
train in the first or higher track category (by NS of 
individual countries) and regional trains (Re) on second 
and third or comparable track categories were taken 
into account. Table 3 shows train switching and other 
parameters needed for calculation of fees.

Calculation is based on these premises:
•	 	type of train is the same in all the V4 countries 

although this is sometimes not realistically possible 
(e.g. due to the technical parameters of wagons, 
locomotives and trains)

•	 	an express train stops every 50 km on average in 
the A or the first station category, a passenger train 
stops on average every 5 km in the second and third 
or comparable station category

•	 	trains do not use the track for storage. 
The results of the total and unit fees for an Express 

Table 3 The passenger train parameters

type of 
locomotive

weight of 
locomotive 

HKV (t)

type of 
wagon

number of 
wagons weight (t) capacity 

(passengers)
total weight 

of trainset (t)

express train 193 (Siemens 
Vectron) 89

WRmz817 1 54 -

347.84Ampz143 1 49 58

Bdmpee233 3 44 80

regional train
Diesel 

Multiple Unit 
643

- - - 57 137 67.96

regional train 
Diesel 

Multiple Unit 
861

- - - 120 291 143.28

Figure 1 Total fees of the rail infrastructure access for an express train in the first track category
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Figure 2 Unit fees of the rail infrastructure access for an express train  
in the first track category

Figure 3 Total fees for the rail infrastructure access for a regional train (DMU 643)  
in the second track category
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Figure 4 Unit fees for the rail infrastructure access for a regional train (DMU 643)  
in the second track category
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In Poland, the fee for access to services’ facilities is 
paid only for services, which are supplied (for example 
shunting) mainly for freight trains. Therefore, this fee is 
not listed in the Table 4 and 5 to make it comparable to 
other countries.

As can be seen in Tables 4 and 5, in the Czech 
Republic the price level for the minimum access packages 
is approximately the same for the second and third track 
categories, the price level for the third track category 
is approximately 58% lower compared to the second 
category in Hungary. Access to services facilities fees is 
also lower in the third track category. 

Here is also investigated how the fees would change 
if the train shifting changed. Figures 7 and 8 show the 
results for Regional train (train switching - DMU 861) in 
the second track category.

Due to the fact that the change of train switching 
affects only the part of the fees that are dependent on 
the gross ton km, there is no significant differences 

train (train switching - DMU 643) in the second track 
category and Figures 5 and 6 show the results in the 
third track category.

When comparing Figures 3 and 5 one can see 
differences in the price level of the second and third track 
categories. While in the Czech Republic and Poland the 
total fees are approximately the same in the second track 
category (differences is only 4.425 € for 60 km distance), 
in the third track category difference is 7.735 € for 60 km 
distance. The total fees are very different in the second 
and third track categories in Hungary. If one compares 
Hungary (the highest total fees) to Poland (the lowest total 
fees), in the second category the difference is 70.958 €, but 
in the third it is only 32.586 €. In the case of passenger 
trains, which run over short distances, station charges 
were much more pronounced in the rail infrastructure 
charges. In Tables 4 and 5 the fees in the 2. and 3. track 
category are compared, divided into the minimum access 
packages (MAP) and access to services facilities (ASF). 

Figure 5 Total fees of the rail infrastructure access for regional trains (DMU 643)  
in the third track category
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Figure 6 Unit fees of the rail infrastructure access for regional trains (DMU 643)  
in the third track category
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line categories or route ordering regime (up to annual 
timetable, ad-hoc). In addition, not all the infrastructure 
managers use the same freight transport distribution 
factors to calculate fees. Therefore, only 2 types of 
a freight train - through freight train (Figure 9 and 10) 
and container train (Figure 11 and 12) in the first track 
category, were compared. 

Calculation is based on these premises:
•	 	gross ton weight of a through freight train is 1,700 

tons and container train 1,000 tons,
•	 	both trains stop only in the originating and 

destination stations of a train,
•	 	both originating and destination stations are the 

highest category,
•	 	trains do not use track for storage,
•	 	trains are planned in the annual timetable no 

ad-hoc (Hungary and Poland do not have a special 
price level for ordering and allocating infrastructure 
capacity for ad-hoc train).

between countries. For example, if we take into account 
the distance of 60 km, the difference in the fee between 
the Slovak Republic and Czech Republic is 16.69 € for 
DMU 861 and 16.97 for DMU 643. Comparing Figures 
3 and 7, it can be seen that the differences between 
countries are minimal.

4.2	 The freight transport

The comparison of the rail infrastructure charges 
for the freight transport is more complicated than 
for the passenger transport. This is because the final 
price can be affected by several different factors, such 
as the division of the freight transport into several 
different categories that have their own rates or 
coefficients affecting the final price (standard freight 
trains, combined transport trains, individual wagon 
consignments), different prices for different railway 

Table 4 Total fees of the minimum access packages and access to services facilities in the 2. track category

Czech Republic Slovakia Hungary Poland

train km MAP ASF MAP ASF MAP ASF MAP

5 3.187 0.726 4.203 0.765 3.434 6.829 2.235

10 5.963 1.089 8.407 1.148 6.869 12.004 5.669

15 8.739 1.452 12.610 1.530 10.303 17.180 8.504

20 11.515 1.815 16.814 1.913 13.738 22.356 11.339

25 14.291 2.178 21.017 2.295 17.172 27.531 14.173

30 17.067 2.540 25.221 2.678 20.606 32.707 17.008

35 19.843 2.903 29.424 3.060 24.041 37883 19.843

40 22.619 3.266 33.628 3.443 27.475 43.059 22.677

45 25.395 3.629 37.831 3.826 30.910 48.234 25.512

50 28.172 3.992 42.035 4.208 34.344 53.410 28.347

55 30.948 4.355 46.238 4.591 37.779 58.586 31.181

60 33.724 4.718 50.442 4.973 41.213 63.761 34.016

Table 5 Total fees of the minimum access packages and access to services facilities in the 3. track category

Czech Republic Slovakia Hungary Poland

train km MAP ASF MAP ASF MAP ASF MAP

5 3.010 0.581 3.973 0.733 1.443 3.414 2.303

10 5.609 0.871 7.945 1.100 2.886 7.004 4.606

15 8.207 1.161 11.918 1.466 4.329 10.594 6.909

20 10.806 1.452 15.891 1.833 5.772 14.185 9.212

25 13.405 1.742 19.864 2.200 7.215 17.775 11.515

30 16.004 2.032 23.836 2.566 8.658 21.365 13.818

35 18.603 2.323 27.809 2.933 10.101 24.955 16.121

40 21.201 2.613 31.782 3.300 11.544 28.545 18.424

45 23.800 2.903 35.755 3.666 12.987 32.135 20.727

50 26.399 3.194 39.727 4.033 14.430 35.725 23.030

55 28.98 3.484 43.700 4.399 15.873 39.315 25.333

60 31.97 3.774 47.673 4.766 17.316 42.905 27.586
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Figure 7 Total fees for the rail infrastructure access for a Regional train (DMU 861)  
in the second track category
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Figure 8 Total fees for the rail infrastructure access for a regional train (DMU 861)  
in the second track category

Figure 9 Total fees for the rail infrastructure access for a through freight train  
in the first track category
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Fees for a  container train are the lowest in the 
Czech Republic because this country provide a  direct 
discount on freight trains, which are operated as 
combined transport trains. This discount serves to 
support the development of this market segment and 
should therefore motivate carriers to use both the 
railway itself and use of various types of transport 
equipment, such as conventional containers, Innofreight 
container system etc. The infrastructure manager uses 
a  product factor - P4 (formula (3)) for this discount, 
which has a  rank of 0.65. However, this discount does 
not apply to the total fee for the Z  rail infrastructure, 
but to a  fee for the running trains’ track use. The rail 
infrastructure manager in Slovakia does not take any 
freight train segmentation, rail infrastructure manager 
in Hungary uses different rates dependent on gross tons 
for standard freight train and other trains. In Slovakia, 

As can be seen in Figure 9 and 10, the highest rail 
infrastructure access fees are in the Czech Republic 
(from 220 km distance). But if one takes into account the 
through freight train with lower fees for the gross tons 
(e. g. 300 gross tons) fees in the Czech Republic would 
be the cheapest as can be seen in Table 6. That is caused 
by the rapid increase in specific factor S1 (formula (3)), 
which takes the train weight category into account. For 
the train’s gross tons, 500 tons, S1 factor is 1.34, for 
2,000 tons is 5.37. The Slovak Republic has the highest 
charges for access to a train formation station which can 
be seen in the unit costs.

The total fees for the container train were compared, 
because some infrastructure managers (in the Czech 
Republic and Poland) use a specific factor for this train 
and the total fees are lower compared to the through 
freight train.

0
0.5

1
1.5

2
2.5

3
3.5

4
4.5

50 100 150 200 250 300 350 400 450 500 550 600

€/
tr

ai
n 

km

train km

Unit fees - through freight train 

Czech republic Slovakia Hungary Poland

Figure 10 Unit fees the for rail infrastructure access for a through  
freight train in the first track category

Table 6 Total fees of the minimum access packages and access to services facilities in the 1. track category for a through 
freight train

gross 
ton
of 

train

distance

200 km 500 km
Czech 

Republic Slovakia Hungary Poland Czech 
Republic Slovakia Hungary Poland

300 169.109 312.649 236.762 194.928 422.16 662.95 565.48 590.84

600 242.880 376.249 267.054 215.506 606.58 821.96 641.21 653.55

900 349.585 439.850 297.345 286.173 873.36 980.96 716.94 849.98

1200 487.906 503.451 327.636 329.093 1 219.15 1 139.96 792.67 980.79

1500 556.408 567.051 357.928 374.701 1 390.40 1 298.96 868.39 1119.79

1800 689.460 630.652 388.219 422.681 1 723.03 1 457.96 944.12 1266.02

2100 752.692 694.252 418.510 468.793 1 881.11 1 616.96 1 019.85 1406.56

2400 887.061 757.853 448.802 329.093 2 217.04 1 775.97 1 095.58 1544.54

2700 951.611 821.454 479.093 557.804 2 378.41 1 934.97 1 171.31 1677.84

3000 1 145.261 885.054 509.385 597.406 2 862.54 2 093.97 1 247.04 1798.54
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infrastructure, for different passenger and freight trains 
in different track categories, in the V4 countries, showed 
many interesting differences like:
•	 	the cheapest fees for passenger train on the first 

track category are in the Czech Republic, the most 
expensive are in Slovakia;

•	 	the results on the second and third track category 
are different, for example the fees for Passenger 
train in Slovakia is the cheaper than in Hungary;

•	 	in the case of a  freight train, there is a  different 
situation in the Czech Republic compared to the 
other countries; the fees for the through train are 
the highest (approximately the same as in Poland), 
but for the container train are the cheapest.
This study and its results are limited by the 

premises of passenger and freight train introduced in 
sections 4.1 and 4.2, as well as by the current Network 
Statement of the rail infrastructure managers in the 
V4 countries. In practice, there may be a change in the 

the most expensive is access to train formation stations 
(more than three times that of Hungary) for that the 
unit fees are higher for 50 km distance and then fall 
rapidly.

5	 Discussion 

Charges for the railway infrastructure use are the 
important costs item of the rail passenger and freight 
carriers. Carriers must be able to calculate this fee in 
advance for a  correct calculation of these costs to the 
product. In the case of international railway transport, 
the prices of the rail infrastructure services and mainly 
the system of rail infrastructure charges are different. 
Despite the fact that the train km and gross ton km 
are the main parameters which the fees depend on, the 
systems are very different.

Comparison of charges for use of the railway 

Figure 11 Total fees for the rail infrastructure access for a container train  
in the first track category
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of only a small amount of euros per train stop (in the 
case of regional train for distance 60 km, difference is 
58.788 €). In this case, Hungary has the most expensive 
charge for use of the railway stations, which is, on 
average, € 7.03 per stop. 

There are many factors that affect the fees of the 
rail infrastructure use regarding the freight transport. 
Among the V4 countries, the Czech Republic uses the 
most possible factors that may affect the final price for 
infrastructure in its charging system. Their system is 
based on product and specific factors, which allows the 
segmentation of the fees by type of train, using level of 
ETCS (European Train Control System) and other factors 
comparable to other countries. The development of fees 
with regard to distance, is also significantly affected by 
the train’s weight. While charges for the through freight 
trains with a  lower weight are the lowest in the Czech 
Republic, for trains with a  higher weight (more than 
1,700 gross tons) they are the lowest in Hungary and 
in the Czech Republic are the highest (as can be seen 
in table 6). The situation is completely different when 
comparing international transport trains. Due to the 
fact that the Czech Republic uses a product factor that 
favors these trains, the fees are significantly lower than 
in Slovakia. When those charges on other categories 
of tracks, under approximately comparable conditions, 
were analyzed, it turned out that the differences in the 
level of charges among these countries were the same. 

The current different charging systems increase 
the requirements on the distribution processes of 
carriers, especially when planning the new transports or 
comparing the costs of alternative routes, for example, in 
the case of insufficient railway infrastructure capacity. 
However, the unification of charging systems (not rates) 
is not a  technical or economic problem, but rather 
a political problem.
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train set (for example, in the border’s exchange station 
a locomotive can be changed), the number of train stops 
at the same distance is different, etc. Some countries 
change prices of individual rail infrastructure services 
every year (for the period of validity of the timetable) 
or change the system of rail infrastructure charges. 
However, for the purposes of the relevant comparison, 
not all the real factors (especially as far as the train 
parameters are concerned) can be taken into account, as 
the results would be distorted.

6	 Conclusions

Achieving a  single European railway area is 
a demanding and lengthy process.  Besides the technical 
differences, there are many other differences, which 
complicate rendition of the rail passenger and freight 
services especially in international transport. One of 
these differences is the rail infrastructure charging 
system. Despite the fact that there is a  common EU 
legal framework in the field of charges for the use 
of railway infrastructure, individual countries use 
different systems. The presented study shows that 
larger differences are for passenger trains. 

In the case of passenger trains, it can be stated 
that in all the analyzed countries there is no difference 
in terms of rail infrastructure charges, whether it 
is an express train or a  lower category train, such 
as a  regional train. If the train category affects the 
price, then only assuming the use of different types 
of locomotive that have different weights, or whether 
the set uses dependent or independent traction, since 
in some countries (Slovakia, Hungary, Poland) the 
resulting price is less affected by charging the overhead 
contact line. However, it is necessary to mention that 
Slovakia adds the factor of train running independent 
traction on the line to the price, where an electric 
traction line is available at the same height, as 
a separate fee for locomotive dependent traction using 
this device. The final price in Slovakia, Czech Republic 
and Hungary is also affected by charging for use of 
the railway stations for passenger transport, which 
is a mandatory part of the rail infrastructure fees (as 
can be seen in tables 4 and 5). However, in the case of 
Slovakia, this part of the charge is a negligible amount 
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