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Introductory Remarks
This document is an appendix to “Overview of the Implementation of Direct Costs in Europe”. It presents case
studies from Austria, Belgium, Finland, France, Germany, Lithuania, Slovenia, Spain, Sweden, and the
Netherlands. These case studies present the country specific situation and implementation of the EU directive
2012/34 and Implementing Regulation 2015/909 in different countries.
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1. Austria
1.1.Introduction and Overview
Since the timetable period 2018 OEBB-Infrastruktur AG, the main IM in Austria, has calculated the direct costs
applying the implementing act 2015/909. Detailed information can be derived from the decision of the RB, which
can be downloaded here. The presented information in this document is referring to this decision and is therefore
simplified.
The IM uses mainly a deductive approach as described in Article 4 of the implementing act 2015/909. This
approach is complemented with engineering aspects for renewal cost. Afterwards the IM modulates according to
train services.
Before going into the discussion of cost blocks, general costs and costs for any other services are excluded. For
these, the IM has developed a cost model, in which the costs are allocated accordingly and transparent.

1.2.Cost blocks
Basically, the IM is using the following cost blocks:
 Operational cost (Betriebsführung): Staff for operation management that regulates the train movements.
This does not include the signalling or ETCS costs. The cost of the technical staff for operations (technische
Betriebsführung) is handled similarly and therefore not discussed any further.
 Maintenance is split into three categories:
o Acute maintenance: maintenance due to existing damage of the infrastructure.
o Pre-emptive maintenance: maintenance before the damages exist
o Inspection & light maintenance
 Train path management
 Renewal cost

1.2.1. Operational cost
For calculating the direct cost for operations, a deduction method is used. From the actual staff employed, the
amount, which is necessary for keeping the network operational, even when no train is running is deducted. The
IM uses the staff on a Sunday, when the minimum of trains is running as a proxy. The additional staff is considered
direct cost.

1.2.2. Maintenance
For the acute and pre-emptive maintenance the cost according to force majeure and caused by others is excluded.
Then the direct cost of maintenance is analysed allowing for differences in the various parts of infrastructure. The
part, which is not considered to be direct cost, is excluded.
When the railway infrastructure is inspected, the same staff provides light maintenance in needed during the
inspection. This light maintenance is partly considered direct cost according to expert estimates.
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1.2.3. Train path management
Higher traffic volume leads to higher costs in train path management, especially ad-hoc train paths cause higher
costs. In order to determine the direct costs, the different positions in train path management are analysed in
dependence to the traffic volume.

1.2.4. Renewal cost
Depreciation is generally not considered to be direct cost, except of wear and tear. In order to determine the
proportion of the direct cost in depreciation, expert knowledge is needed. The IM uses an engineering model to
determine which part of the depreciation is related to train runs. This model determines to proportion of
depreciation according to the different types of infrastructure.

1.3.Direct cost modulation
After the direct costs are calculated, the IM uses a cost modulation model to determine the cost of the different
train services.
The IM differentiates the costs according to following train services:
 Long distance trains > 200 km/h
 Long distance trains < 200 km/h
 Local trains (commuter trains)
 Freight trains
As these train services have different infrastructural requirements, they cause different cost. The cost model
reflects these differences and calculates network wide charges for the different train services. The IM is using an
engineering model for determining the different demands and allocating the costs accordingly.
The IM uses train-km and tonne-km as charges variables and calculates them for the different train services.
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2. Belgium
2.1.Overview
The Belgian Infrastructure manager (IM) used in a first phase “the modelling method” for the top down
approach. in a second phase the “engineering method “is used in the bottom-up approach.
For the use of electric installations, a separate direct costs calculation has been made.

2.1.1. Top down approach
Infrabel defines two steps in its top down approach:
- In a first step, all the costs of the IM are divided over 381 centers of organizational costs.
- In a second step, all the cost centers which haven’t an impact on the traffic are left out.
As a results only the center of production costs (72) remain. Only these costs can be incorporated in the direct
costs.
The following figure will show the approach to decide whether cost centers will be incorporated or not in the
direct cost.
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As shown in this figure, cost centers not related to the production as Finance, Sales and HR services are excluded
from the direct costs. Only the costs related to the production are taken into account: they are put together in
the centers of production costs. The centers of production costs are categorized into 6 areas of which 5 are
related to the maintenance costs and one is related to the operation costs:
Area 1: Maintenance of electric system, heater, thrust (ECFM);
Area 2: Maintenance of signaling;
Area 3: Maintenance of the tracks;
Area 4: Maintenance of fixed power installations (IFTE);
Area 5: Maintenance of “ouvrages d’art “ (Bridges,etc.);
Area 6: Cost for network operations.
Each area consists of a number of center of production costs. In the example below, an overview of area 4 (IFTE)
is given. This consists of three centers of production cost: “tasks focused on the power equipment (5.5.1.)”,”
maintenance of overhead line "support"(5.5.2.)”, “maintenance of overhead line "power wire"(5.5.3)”.
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1.1.

Bottom-Up approach

Each area exists out of different center of production costs. Infrabel identifies the different tasks per center of
production cost. For each task, the activities linked to it are identified and weighted according to their impact on
the total cost of that task. The degree of incorporation in the direct cost of each activity is then determined on
the basis of cost drivers.
- For maintenance activities, the degradation mechanism is taken into account.
- For operational activities: the causes of operational needs are taken into account.
Therefore, only activities for which the cost drivers can be directly linked to rail traffic are allowed to be
incorporated in the direct cost.
The following figures shows the cost drivers:
Types d’activité

Abréviation

Origine de besoin lié aux activités unitaires

Environ

Causes extérieures au système technique, telles
qu’actions environnementales et vandalisme.

Indépendant

Causes indépendantes du trafic.

Trafic, indirect

Sollicitations indirectement liées au trafic.

Trafic, direct

Sollicitations directement liées au trafic.

Transverse

Fonction transverse et/ou de soutien.

Circulation, indirecte

Fonction indirectement liée aux circulations.

Circulation, directe

Fonction directement liée aux circulations.

Maintenance

Exploitation

For each activity related to the maintenance, the cause of this one can be related to the environment external to
the technical system. This activity can also be independent from the traffic. Some activities can be indirectly or
directly related to the traffic. Only the activities directly related to the traffic are incorporated in the direct costs.
These cost drivers are uses for the areas 1-5
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For the operations, the same type of exercise is made. Some activities are support or transverse activities. Some
are indirectly related to the traffic, some are directly linked to the traffic. Only the ones directly linked are taken
into account. These cost drivers are used only for area 6.
The following figures gives an example of the implementation of this method to define direct costs for mobile
bridges:

5.1.2. Maintainance mobile bridges

incorp

weight

Degradation enviromental

0%

33%

0

enviromental

Dynamic stress/load rail

100%

33%

33%

direct rail

Dynamic stress/load river

0%

33%

0

enviromental

TOTAL

artikel 4: n

artikel 4: o

33%

In this example the production cost center “mobile bridges” in the area Maintenance of “ouvrages d’art” is
handled.
The activity ‘maintenance of mobile bridges” is caused by 3 cost drivers which are: the environmental
degradation, the dynamic stress/load-rail and the dynamic stress/load-river. Only the dynamic stress/load-rail is
a cost driver directly linked to the rail-traffic. It is a cost-driver which can be and is for 100% incorporated. For
every maintenance costs related to mobile bridges 33% is incorporated in the direct cost.

6

2.1.2. Direct costs level
The same exercise is done for the other 71 cost centres in all 6 areas.
The figures here below shows the amount of direct costs per area.
Directe kosten per domein

In €2016

Maintenance “Ouvrage d’art”

€ 0,1 million

Maintenance electricity, heating, thrust (ECFM)

€ 1,6 million

Maintenance signalling

€ 7,7 million

Maintenance of the track

€ 102,3 million

Maintenance of fixed power installation (IFTE)

€ 16,3 million

Cost of operation of the network

€ 41,3 million

TOTAL DIRECT COSTS

€ 169,3 million

From these 169,3 million, 152,9 million are related to the use of the tracks and 16,3 millions are related to the
electric installations.
The total direct cost is subsequently divided by train kilometre and so charged to the candidates.
(152,93 million € value 2016)/ (96,11 million effective trains kilometers)= 1,59 € (value 2016) /trkm
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The total direct cost related to the electric installations is divided per Gigawatt/hour and charged to the
candidates which have used them:
(16.276.018,92€ value 2016) / (1213,79 GWh)= 13.409,23/GWh
Segment diesel: Total direct cost for the candidate= (direct cost traject*trkm)
Segment electric: Total direct cost for a rail operator = (direct cost traject*trkm) + (direct cost electricity*GWh)

2.2.Process
The process to define the direct costs has been established in compliance with the European directive 2012/34
and the European regulation 2015/909. These European implementation have been implemented in the article
50 of the Belgian Railway act.
•

Infrabel was in charge to define its methodology for direct costs calculation. This methodology has been
approved by the Belgian Regulatory body 2018 after a deep investigation lasting more than one year.

•

The direct cost system came into force in 2021

•

An assessment of this regime is currently being performed.
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3. Finland
3.1.Overview
This case study is based on the Finland's main IM's Network Statement 2022, and especially its Appendix 5A
regarding the determining of the basic infrastructure charge. The main IM in Finland is called Finnish Transport
Infrastructure Agency (FTIA) and it levies only basic infrastructure charge for use of the rail network. There are
no mark-ups nor market segmentation.
The total annual basic infrastructure charge is around EUR 42-46 million and covers ca. 14-17 % of the MAP
costs. The unit of charge is cents/gross tonne-kilometre. The basic infrastructure charge is levied on the use of
the services included in the Minimum Access Package (MAP) using the costs directly incurred by the IM as a
basis. There are two charging elements:
1. Basic component of the basic infrastructure charge is set using a cost model that calculates, how much
one additional transport performance unit (one gross tonne-kilometre) increases the costs of railway
infrastructure management. Econometric cost modelling is used.
2. Additional charge levied on the use of electric supply equipment included in the basic infrastructure
charge is determined using a subtraction method. In this method, expert evaluation is used in order to
separate from the network-wide electrified rail network costs the infrastructure management costs that
are directly incurred from rail traffic operation. These separated costs are divided by the transport
performance units operated in rail traffic using electric supply equipment.

3.2.Cost base for direct costs
Below is the summary of the process of determining the basic infrastructure charge by the main Finnish IM.
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According to IM, the costs directly resulting from railway operations are determined on the basis of the costs
that are related to the provision of the MAP, as according to the table below:
MAP according to Annex II point 1

IM’s solution

(a) handling of requests for railway infrastructure capacity;

This concerns official administrative work that is relatively minor in
scope and has not been included in the basic infrastructure charge.

(b) the right to utilise capacity which is granted;

This has not been determined as an infrastructure management
measure.

(c) use of the railway infrastructure, including track points
and junctions;

This is examined when determining the basic infrastructure charge.

(d) train control including signalling, regulation, dispatching
and the communication and provision of information on
train movement;

These services are currently outside of the scope of the basic
infrastructure charge, but they are functions that could be priced as
MAP services.

(e) use of electrical supply equipment for traction current,
where available;

This is examined when determining the basic infrastructure charge.

(f) all other information required to implement or operate
the service, for which capacity has been granted.

This information is not an infrastructure management measure in the
Finnish railway network.

IM’s dataset for calculating the basic infrastructure charge comprises the following:
1. Features of the railway network by line section
10

• division of the railway network into 108 line sections,
• line length of the line section,
• track length of the line section,
• multi-rail line section,
• electrification.
2. Annual transport performance by line section, 2013-2019
• kilometres operated by line section in gross tonnes (total weight of rolling stock and cargo),
retrieved from the traffic information systems.
3. Cost information = Annual expenses of rail infrastructure management (maintenance and replacement
investments) allocated to line sections considering the legal framework related to the cost assessment.
The following datasets for the basic component of the basic infrastructure charge were used.
 Maintenance costs (allocated to line sections each year)
• superstructure maintenance,
• maintenance of turnouts and turnout heating,
• maintenance of trackside equipment and devices,
• bridge maintenance,
• maintenance of substructure, foundation structure and railway areas,
• maintenance of safety installations,
• maintenance material, such as rails, sleepers and ballast as well as materials related to equipment
and instruments.
 Replacement investment costs (allocated to line sections each year)
• renewal and cleaning of superstructure, such as the ballast bed,
• renewal of rails, sleepers, overhead wires and supporting lines,
• renewal and repair of turnouts,
• grinding of rails and switches,
• such material as rails, sleepers and ballast and other structural material.
The data on total infrastructure management costs as regards the basic component and the additional charge
for using electric supply equipment are from the IM’s cost calculation system and it covers the period 2013–
2019. The total infrastructure management costs have been grouped by cost category. The costs incurred from
the use of the minimum access package have been identified and the non-eligible costs listed in Article 4 have
been eliminated partly beforehand and partly during the econometric modelling. To determine the basic
component of the basic infrastructure charge, the following items have been identified from the remaining data:
cost of maintaining line sections and replacement investments, which serve as the source data for the
econometric modelling. The modelling produces the direct unit costs generated by train traffic.
To verify the costs eligible for the infrastructure charge calculations and directly incurred from traffic, a
compilation and breakdown of the total costs of infrastructure management has been produced by the IM. The
costs used in the MAP and further in the econometric cost modelling, have been calculated on the basis of the
total infrastructure management costs. The infrastructure management costs incurred by the IM have been
entered in IM’s cost management system, which is based on the ERP system of central government. The
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infrastructure management costs have been retrieved from the cost management system and entered on the
following on-budget accounts:
 3110202 Railway infrastructure management,
 3110772xxx Railway network development investments,
 3110774xxx Other major development investments (incl. for the railway network),
 3110775xxx Planning of development investments (incl. for the railway network),
 3110205 Traffic control service charge.
The total infrastructure management costs incurred by IM for each year (2013–2019) and by cost category (18
categories) were identified. The categorisation of costs was based on a review carried out on the most detailed
cost management system level (i.e. payment item level).
The infrastructure management costs and the MAP costs incurred by the IM have been itemised to calculate the
basic infrastructure charge. Only the costs incurred from the MAP have been considered in the calculation of the
basic infrastructure charge:
• Replacement investments (MAP) comprise the costs incurred from the renovation of line sections,
safety installations and platforms.
• Maintenance costs (MAP) comprise the costs incurred from the maintenance of line sections, safety
installations and platforms and from separately contracted line section work (YPI and RHET).
• Electric supply equipment costs (MAP) comprise the costs incurred from the replacement of electric
supply equipment, and the maintenance of the electric supply equipment, overhead wires and
supporting lines, and the maintenance of turnouts and control equipment on the line sections with
electric supply equipment.

Table: MAP costs in 2013–2019 (Mill. €). Source: Cost management system.
Train traffic control costs include also non-MAP costs and thus they are not included in the total amounts .

After the non-eligible costs have been partially subtracted from the MAP costs, the following costs were
considered in the calculation of the basic infrastructure charge for 2022:
• Replacement investments (MAP) that comprise the costs allocated to line sections and that have been
capitalised in the line section balance sheet of the on-budget account 3110202 (Railway infrastructure
management).
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•
•

The part of the maintenance costs (MAP) that can be allocated to line sections on the basis of a
questionnaire survey carried out among railway network maintenance managers.
Electric supply equipment costs (MAP) that can be allocated to the cost categories.

Replacement investments and maintenance costs were processed using econometric modelling and the costs for
the use of electric supply equipment were processed using the subtraction method (incl. expert evaluation).

3.3.Direct Cost Calculation
3.3.1. Econometric modelling
The econometric modelling is used for calculating the "Basic component of the basic infrastructure charge" (for
both diesel and electric traction.
Econometric modelling takes into account the dependence between the examined costs and traffic volumes so
that the non-traffic costs or fixed costs do not impact the level of basic infrastructure charges. Econometric
modelling results in marginal costs. Econometric modelling requires that replacement investments and
maintenance costs are allocated to specific line sections. The allocation is based on the payment item level
entries in the cost management system specifying a line section.
There is a challenge in current modelling: There are few differences between the division into line sections used
in infrastructure management cost data and in transport performance data. Some of the maintenance and
replacement investment cost data entered for longer line sections have been allocated to the line section
division in relation to line kilometres in an imputed manner.
In the modelling, a cost function has been determined on the basis of regression analysis, in which:
• explained variable = costs (maintenance and replacement investments by line section),
• independent variables = transport performance (gross tonnes by line section) and track kilometres (by
line section).
The following function was used as the cost function: ln𝐶𝑖=𝛼+𝛽𝑟𝑑_𝑘𝑚 ln𝑟𝑑_𝑘𝑚𝑖+𝛽𝑏𝑟𝑡ln𝑏𝑟𝑡𝑖+𝜖𝑖






𝐶𝑖 = infrastructure management costs on line section i
𝛼,𝛽𝑟𝑑_𝑘𝑚 ja 𝛽𝑏𝑟𝑡 = the estimated coefficients of the model
𝑟𝑑_𝑘𝑚𝑖 = total track length on line section i (length of the line section x number of tracks on the line section
𝑏𝑟𝑡𝑖 = transport performance on line section i in gross tonnes (train + cargo)
𝜖𝑖 = error term of the costs of line section i, which is the difference between econometric modelling and actual cost.

Model estimation was carried out on the basis of the “R“ computing software.
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Table. Coefficients and key figures of the estimated cost function
The marginal cost (the cost directly resulting from an individual train service performance) was calculated using
partial derivation of the cost function with respect to the service performance. The resulting marginal cost
function indicates how much the infrastructure management costs examined change as a result of one
additional train service performance (gross tonne-kilometre).
The marginal cost (MC) is presented as follows:

in which 𝜎2 is the estimate of the model error term variance.
The marginal cost has been estimated separately for each line section contained in the dataset. The marginal
cost (MC) determined for the pricing of the basic infrastructure charge has been calculated by weighting the
marginal costs for each line section by the volume of the service performance on the line sections as follows:

The marginal cost determined using econometric modelling (the basic component charged for all traffic
performance) is 0.1341 cents/gross tonne-kilometre, as adjusted on the basis of the 2019 cost index.

3.3.2. Subtraction method including expert evaluation
The subtraction method including expert evaluation for calculating the "Additional charge for the use of electric
supply equipment" is used only for the electric traction.
In order to determine the additional charge based on the use of electric supply equipment, the following costs
have been retrieved from the dataset (years 2014-2019):
• the cost of infrastructure management of the electrified railway network,
• the infrastructure costs directly incurred from traffic and identified by experts.
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The costs have been divided by the transport performance unit (one gross tonne-kilometre) that uses electric
supply equipment. This resulted in the additional charge for the train traffic that uses electric supply equipment.
The costs related to electric supply equipment have been grouped as presented:
• Electrotechnical bridge maintenance,
• Maintenance, renewal and inspections of electric railway systems and substations,
• Maintenance of high-tension track equipment, 110 kV systems, lighting, heating stations and
transformers,
• Maintenance of other special track systems,
• Separately contracted maintenance work for the electrified railway network; changes of overhead wires
and supporting lines, changes of hangers, changes of phase breaks, changes of section insulators,
changes of disconnectors and their anchor arms, changes of circuit breakers and disconnectors at
feeder stations, basic overhead line maintenance,
• Materials: overhead wires and supporting lines, hanger materials, phase breaks, section insulators,
circuit breakers, disconnectors and anchor arms.
To determine the costs of using electric supply equipment, experts have estimated the dependence between
costs and traffic for each of these categories. The estimates are given as dependence between 0 % and 100 %.
An independent report based on interviews with experts has been published on the matter.
Below, there is an example of an expert assessment regarding the traffic-related nature of separately contracted
electrical maintenance work:

When the sum of the electrified railway infrastructure management costs directly resulting from traffic (EUR
3.526 million/year) was divided by transport performance (27,279 million gross-tonne km), the additional charge
for the use of electric supply equipment was achieved - 0.0129 cents/gross tonne-kilometre (2019 price level).
This figure is the additional charge for the traffic using electric supply equipment.
15

3.4.Process of infrastructure charge review
Finnish Rail Regulatory Body monitors each year IM's Network Statement, including the charges set by the IM,
but these only at general level. No profound review of the entire concept or methodology is done yearly. If RB
notices a need for an ex-officio investigation, it can initiate such investigation. Also market parties (e.g. RUs) can
make complaints to RB regarding IM's infrastructure charges and related methodology (after these have been
published by the IM in the Network Statement).
During the last years, IM’s procedures and methodologies regarding infrastructure charges were largely affected
by the following two decisions made by the RB. It is worth noticing that during the both processes the parties
concerned were heard by the RB. The party concerned is a party, whose interest, right or obligation is affected
by the matter.
1. Year 2019, Decision TRAFICOM/5620/03.06.00/2019 ‒ regarding timetable periods 2019 and 2020:
 RB analysed methodologies behind the infrastructure charge, especially for electric traction.
 Findings: Charges did not fully meet the legislative requirements (national / EU), not all direct costs
could been justified by the IM (cost follow-up and reporting challenges).
 RB reduced the 2019 and 2020 infrastructure charges for electric traction by an average of 8 % and
referred the determination of the infrastructure charge for 2021 back to the IM.
2. Year 2021, Decision TRAFICOM/9866/03.06.00/2021 ‒ regarding timetable periods 2021 and 2022:
 RB took close look at the methodologies behind the infrastructure charge (diesel and electric).
 Findings: IM has in many respects developed the reporting practices it uses to determine the basic
infrastructure charge, the cost control and the methods. However, further development will still be
needed in the future. As a whole, the latest calculation of the infrastructure charge (2022) was made
on a stronger basis than before, and no grounds for revising the charges were found.
 RB did not investigate 2021 charges, as the complaint for that timetable period was not submitted in
time.

16

4. France
4.1.Overview
The table below presents a summary of the principles used to define the charges related to the direct cost of the
main French infrastructure manager, SNCF Réseau. The charges are as follows:
Type of charge
Running charge (RC)
Electric traction charge
(RCE)
Covering the losses in
electrical systems
(RCTE – component A)

Allocation of cost
Marginal cost of maintenance, operation
Unit price according to the transport
and renewal of the network (excluding
service and actual use of the network
electric facility costs)
Unit price according to the actual use of Marginal cost of maintenance and
the electric facilities
renewal of the electric facilities
Marginal cost of providing the electrical
Unit price according to the actual use of energy to compensate for losses in
the electric systems
electrical systems from substations up to
train detection points

For the first two charges (RC and RCE), the calculation is based on econometric analysis designed to explain the
costs observed (maintenance) or modelled (renewal) by the technical characteristics of the infrastructure and by
the wear and tear caused by the traffic. These analyses are used to estimate the cost function, from which the
marginal costs are derived. Depending on the cost item and asset analyses, direct costs are estimated both in
euros pertonne-kilometre1 and in euros per train-km2.
The infrastructure charge for covering losses in electricity systems (RCTE-A) is calculated on the basis of an overall
network loss rate of 8.5% (see below for more explanations).

4.2.Cost base for direct costs
The scope of costs used to estimate the direct costs is as follows:
-

Maintaining the track, switchgear, signalling and catenary system. This is cost data;
Operational traffic management;
Track, switches and crossings renewals. These costs are derived from simulated renewal schedules.
Indeed, an econometric analysis of the costs of renewal investments could not be carried out by taking
data from a single year since the renewal operations are by definition cyclical.

1

This concerns the marginal costs for maintaining and renewing the track and the track equipment

2

This concerns the marginal costs of operating and maintaining signaling devices.
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An assessment of the methodology implemented by SNCF Réseau was carried out by an external body under the
supervision of ART3 at the end of 2016. This assessment led to the choice by SNCF Réseau of a functional form
different from the one initially proposed. Ultimately, it is a cost function of the Translog form that is used to
estimate marginal maintenance and renewal costs. One of the main benefits of the Translog forms over the BoxCox forms, initially tested, lies in the easier interpretation of the coefficients.
In its decision 2020-016 published on February 6th, 2020, the French RB mentioned that SNCF Réseau had updated
the methodology for the estimation of the direct cost estimation by considering the previous suggestions of ART:
- implementing econometric estimations of maintenance costs with panel data collected over several years;
- collecting real data of renewal costs instead of simulated data;
- integrating further assets like crossing levels, engineering structures and earthworks in the estimation of
direct costs.

4.3.Direct Cost Calculation
The econometric analysis enables the cost functions to be estimated. These functions were then derived to
estimate the average marginal cost of each activity in order to transpose this into the direct cost charges. The
activities operating on the network have been regrouped into 3 main categories:
-

Passenger activities on conventional lines,
Passenger activities on high-speed lines,
And freight activities.

The estimations of SNCF Réseau have evaluated the share of the costs of the network which vary according to the
traffic. According to SNCF Réseau, for renewal, the marginal portion of the costs (the portion that varies according
to the traffic) is 22%. SNCF Réseau apply the same applies for the operating costs and the maintenance costs.
According to SNCF Réseau also, only 18% of maintenance costs and 10% of operating costs vary according to the
traffic.

Marginal portion of costs
(portion of costs that vary according to traffic)
Maintenance

18%

Operation

10%

3

The Authority has released two documents : “Estimation des coûts marginaux d’entretien du reseau ferré national”, 30 th
January 2017 (https://www.autorite-transports.fr/wp-content/uploads/2017/02/RAP-Frontier-Expertise-cout-marginaldentretien-stc-vf-pour-public....pdf) and “Estimation des coûts marginaux de renouvellement du réseau ferré national”, 30th
January 2017(https://www.autorite-transports.fr/wp-content/uploads/2017/02/RAP-Frontier-Expertise-cout-marginal-derenouvellement-vf-pour-pub....pdf)
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Renewal

22%

SOURCE: SNCF RÉSEEAU, NETWROK STATEMENT 2021-2023, Appendix 5.1.1, p. 11

4.3.1. Running charge (Redevance de Circulation)
The running charge for passenger trains is directly determined from the marginal costs presented above:
operating, maintenance and renewal marginal costs. Since the 2019 Network Statement, the running charge is
calculated from two cost drivers, the tonne-kilometre (85%) and the train-kilometre (15%). This charge is applied
differently for passenger services and for freight.
In the case of passenger activities, Charges includes:
- a price expressed in euros per train-kilometre to take into account the costs incurred by the passage of
trains without a link being established with their weight;
- a price expressed in euros per tonne-kilometre to take into account the impact of the weight of traffic on
the wear and tear of the infrastructure.
In the case of freight, since the 2019 Network Statement, SNCF Réseau has introduced the principle of a different
rate per tonnage class: the candidates pay according to the tonnage class. Beside this, the Government provides
a contribution that increases with the weight of the trains. In this context, the following two charges should be
distinguished for each of the 5 tonnage classes:
- Net traffic charge: it represents the share of the direct cost borne by the undertakings after deduction of
the State subsidy;
- Gross running charge: it represents the direct cost of the category; in the end, this is the amount of charges
which will be collected by SNCF Réseau. SNCF Réseau will receive the net freight companies’ charges, and
state compensation equal to the difference between this net charge and the gross charge.

4.3.2. Electric traction charge (Redevance de Circulation Electrique)
The electrical traction charge is equal to the cost of fixed electric traction installations directly attributable to
traffic. This cost corresponds to the sum of the following items:
(1) the marginal maintenance cost of catenaries;
(2) the marginal maintenance cost of power line supply equipment;
(3) the marginal renewal cost of catenaries;
(4) the marginal renewal cost of power line supply equipment.
The Network statement 2022 states that only the marginal maintenance cost of catenaries (1) is estimated using
econometric analyses. On the other hand, the items (2), (3) and (4) could not be treated in the same way, as the
data (observed or simulated) was not sufficiently specific to allow econometric analyses to be carried out.
Thus, for these items, a simplified approach was used by SNCF Réseau: it was assumed that the traffic marginality
of these three cost items was on average that of the maintenance cost of catenaries (20%). This charge is
expressed in euros per electric train.kilometre and the amount is identical for all types of traffic using electric
traction.
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In its decision 2020-016, the French RB mentioned that SNCF Reseau committed to update the methodology of
direct cost estimations for electrical installations by implementing specific econometric estimations for renewal
costs of both catenaries (3) and power line supply equipment (4). However, since data for maintenance cost of
power line supply equipment are still not unavailable, SNCF Réseau still uses an assumption of variable share of
total cost. But such a variable will be updated due to the new estimation of the maintenance direct cost of
catenaries from the Network statement 2024.

4.3.3. Charge for transmission and distribution of electric power (Redevance pour le transport
et la distribution de l’énergie de traction, RCTE-A)
The RCTE-component A rate that refers to losses in electrical systems from substations up to train detection points
is calculated by a marginalistic approach that consists of applying the loss factor to the price of the power
purchased by SNCF Réseau to cover the need linked to the electrical losses. Therefore, SNCF Réseau charge for
the losses caused by the consumption of their traffic, after applying the conversion rate between the unit
consumed in kWh and the unit specific to electric traffic in electric train-km.
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5. Germany
5.1.Overview
The main source for this case study are the public documents provided by DB Netz AG on their homepage, in
particular the Annex 5.2. or formerly 6.1. of their network statement4, from which content is partly extracted.
These documents reflect the current situation of the track pricing system (TPS) on the network of the main
infrastructure manager DB Netz AG as of 2022. The following illustration provides an overview of the current
market segments, direct cost of train operation (DCTO) clusters and the DCTO Charge.

FIGURE 1: OVERVIEW OF DCTO CLUSTERS AND MARKET SEGMENTS, SOURCE: DB NETZ AG TPS 2022
There are two clusters for long distance passenger service (Non-PSO) and local passenger rail service (PSO). For
freight, the clusters are more differentiated and there is also one cluster for locomotive and empty train runs.
DB Netz AG defines direct cost as follows:

4

https://fahrweg.dbnetze.com/resource/blob/3589412/c092f135a177d211b8545ca74f8df0b5/snb_2020_annex_6-1data.pdf
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Direct cost of train operation (DCTO) is the cost which arises as an additional cost in the existing rail network by
virtue of a tangible change in quantity.
The tangible change is understood to be a 10 % increase in quantity. DB Netz AG first defines the cost base for
direct cost by deducting non-eligible cost and allocates cost using both engineering and econometric methods
depending on the cost pools. As shown in Figure 1 direct cost charges are only calculated in € per train km for
the different DCTO cluster. The DCTO clusters are then mapped to the market segments.
Table 1 provides an overview of the TPS 2022 charges based on Annex 3 of decision BK10-20-0353_E. It is
obvious that the share of direct cost on total charges is much higher for freight than for passenger services.
Main Service

Trkm in
Average
Total
Direct Cost in
Total Charges
millions
DCTO /
Charge /
millions €
in millions €
(2018)
trkm
trkm
Freight
260
1,44
2,98
374
777
PSO
649
0,76
5,42
494
3.522
Non-PSO
142
1,13
7,67
161
1.093
Total
1.052
0,99
5,12
1.029
5.392
TABLE 1: OVERVIEW OF DCTO AND CHARGES FOR TPS 2022, SOURCE DECISION BK10-20-0353_E

Share Direct
Cost
48%
14%
15%
19%

5.2.Cost base for direct cost
The starting point of calculating the direct cost are the cost of the Minimum Access Package (MAP). The MAP is
also the starting point for the calculation of indirect cost shares that can be charged in the form of mark-ups.
But, this is not a subject to be considered in this paper, even though the cost categories need to be separated
into those directly attributable to a train run and those not directly attributable to a train run. Cost categories
that are not considered in the calculation of direct cost are:







Imputed interest
Imputed group charges
Other operating income5
Non-operating income factored in
Administrative and distribution cost
Cost not directly booked to track specific cost centre

The main IM (DB Netz AG) argues that this in line with IR 2015/909 in which Article 4 (1) m) states that
administrative and distribution cost cannot be included for the calculation of direct cost. DB Netz AG assumes
that this includes intercompany charges. Other operating income and non-operating income reduce cost and are

5

For instance: rent for buildings not used within the MAP or income from advertising
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therefore deducted. It is assumed that there is no direct causal association between train runs and direct cost if
cost are not directly booked to train path cost centres. Hence, they are excluded.
The following illustration provides a general overview of the cost pools that are included for the calculation of
direct cost.

FIGURE 2: OVERVIEW OF COST POOLS FOR DIRECT COST DB NETZ AG TPS 2022; SOURCE DB NETZ AG
Figure 2 illustrates that the following cost pools are expected to be relevant:






Timetable
Operations
Track maintenance
Line depreciation
Other6

The cost pool “timetable” is explicitly mentioned in Article 3 (4) d) of IR 2015/909. Line maintenance and
depreciation are not explicitly excluded in Article 4 and Article 3 (4) b) mentions cost for points infrastructure
exposed to wear and tear by train services. Hence, they are included as cost to calculate the direct cost.
Operations is not directly dealt with in the implementation regulation, but DB Netz AG assumes that increasing

6

The experts´ discussion and calculations concluded that the other cost pool was not relevant for DCTO as no dependence
on quantity could be identified.
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train path kilometres will lead to an increased level of movement inspection activity and thus to increased
expenses for the operation of the infrastructure.
The general argument for a relationship between an increase of train kilometres and the above discussed cost
pools is provided by the following figure:

FIGURE 3: OVERVIEW OF RELATIONSHIP QUANTITY AND DIRECT COST; SOURCE: DB NETZ AG TPS 2022

5.3.General methodology
5.3.1. Engineering & Econometric Approach
DB Netz AG uses both engineering and econometric approaches. For engineering, they rely mostly on expert
discussions that are used for the cost pools of “timetable”, “operations” and “maintenance”. For line
deprecation7 a regression model is used. DB Netz AG is convinced that econometric models provide replicable
results if based on quality data and predefined models, but that they require high quality data in order to
provide meaningful results. Expert discussion are an pragmatic and transparent approach in which experts
identify the drivers for the DCTO and how they influence DCTO based on their judgment.
DB Netz AG provides the following schematic illustration how experts´ discussion can derive DCTO.

7

This covers all track sections of the DB Netz AG network.
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FIGURE 4: ILLUSTRATION OF EXPERT DISCUSSION APPROACH FOR DCTO; SOURCE: DB NETZ AG TPS 2022
Basically, the experts have to define the cost elasticity of the respective cost pool. This indicates how much cost
will increase for one cost pool when the demanded quantity would increase by 10%. The additional cost are
assumed to matter 50% for the object of reference (the DCTO cluster) and hence 3 cost units are allocated to
this group.

5.3.2. Clustering and Impact Factors
By the German Rail Regulation law (ERegG), DB Netz AG has to differentiate between the three main services
(PSO, non PSO, and freight services). Since the introduction of the new TPS in 2018, a much more detailed
market segmentation has been introduced for which DCTO clusters have to be mapped to the market segments.
While the segmentation is demand driven, the clustering for direct cost is mainly based on weight and speed. As
the difference with regards to cost are small across market segments, several market segments are aggregated
into fewer DCTO clusters. (See Figure 1)
The clusters are mainly differentiated according to speed and weight as the main cost drivers for direct cost.
Weight is considered as the average train weight in load ton kilometres. To ensure that the impact of cluster
sizes is taken into account, the average train weight is multiplied by the number of train path kilometres.
Average Weight (ton)

Average Speed (km/h)

DCTO Cluster
SPFV Standard

491

128

SPNV Standard
SGV Standard

223
1112

80
73
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SGV Heavy Train
3000
SGV local freight
200
Locomotive empty run
85
TABLE 2: CLUSTER VALUES FOR DIFFERENT CLUSTERS, SOURCE DB NETZ AG TPS 2022

63
52
81

5.4.Direct Cost Calculation
5.4.1. Timetable
The approach used for the cost pool “timetable” is illustrated in Figure 4. The main difference is that demand is
defined to be the amount of requested train paths instead of train km. The following categories of actions in the
work process “timetable” were classified as quantity dependent (i.e. dependant from the volume of train paths):


Central timetable:









Regional timetable:







Framework agreements
Time interval planning
Coordination working timetable
Coordination ad-hoc services
Internal timetable documents
Coordination „Operating and Engineering“

Devising the working timetable
Devising framework agreements
Devising ad-hoc service
Internal timetable documents
Coordination worksite traffic timetable
Devising the worksite traffic timetable

As illustrated in Figure 2, additional train path applications lead to an increase of working time for devising time
tables (or planning/creation of train paths). This increases the number of staff and staff-related cost. The experts
assume a cost responsiveness of 100% for each of the categories, which means that an increase of applications
by 10% results in a cost increase of 10% as well.

5.4.2. Operations
The approach used for the cost pool “operations” is illustrated in Figure 4. The following three functions were
found to be relevant for the DCTO.




Operating control of signal boxes
Operating control of level crossing safety
Operation management of control centres
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FIGURE 5: ILLUSTRATION OF OPERATIONS COST POOL CALCULATION; SOURCE: DB NETZ AG TPS 2022
For all these activities the number of staff is going to increase with increased quantity (i.e. increased number of
operations), but one should not include the fixed cost that are required to operate the network regardless of the
traffic. To calculate these fixed cost, a minimum number of staff needed is to be defined. All further staff is
deemed to be quantity dependent (and therefore to vary with the traffic volume).
𝑀𝑖𝑛𝑖𝑚𝑢𝑚 𝑆𝑡𝑎𝑓𝑓 = 𝑆𝑡𝑤 ∗

𝑆ö𝑧
∗ (1 + 𝑉𝑏)
𝑊𝑎𝑧

Stw : Number of signal boxes to be staffed
Söz : Average line operating hours (h/week)
Waz: weekly working time (39 h/week/full-time employee)
Wb : Need for substitutes for absences (%)
The variable share of staff is very high within the control centres and quite low for signal boxes and level cross
safety.

5.4.3. Maintenance
DB Netz AG maintains a database that is able to break down cost data for each cost pool and operating centre
by the nature and subject matter of the maintenance measures carried out. Furthermore, there are also
maintenance expenses for operations and operating nodes. For these cost pools the same allocation method is
used as for track maintenance; it does not materially differ.
27

For the cost pool “maintenance” the experts only identified four clusters that are DCTO sensitive:





Level-crossing systems
Tracks
Conductor rail systems
Point and crossings

For the four clusters the experts identified six different categories and three cost drivers and corresponding
weights. The DCTO are derived using the following equation:
𝐷𝐶𝑇𝑂𝑖𝑗 =

𝐶𝑜𝑠𝑡 𝐼𝑛𝑐𝑟𝑒𝑎𝑠𝑒𝑗
𝑇𝑟𝑘𝑚𝑖
𝐿𝑡𝑘𝑚𝑖
𝑣𝑖
∗ ( 𝑥𝑗 % ∗
+ 𝑦𝑗 % ∗
+ 𝑧𝑗 % ∗
)
∑ 𝑇𝑡𝑟𝑘𝑚
∑ 𝐿𝑡𝑘𝑚
∑𝑣
𝑄𝑢𝑎𝑛𝑡𝑖𝑡𝑦 𝐼𝑛𝑐𝑟𝑒𝑎𝑠𝑒𝑖

The subscript 𝑗 stands for the different tasks listed in the first column of Table 3. 𝑖 defines the different DCTO
clusters. The drivers are the following




𝑻𝒓𝒌𝒎𝒊 : Number of trains (train path km) for main service with weight 𝑥𝑗
𝑳𝒕𝒌𝒎𝒊 : Load ton kilometres (train path km * average weight) for main service 𝑖 with weight 𝑦𝑗
𝒗𝒊
: Speed ( train path km * average maximum speed) for main service 𝑖 with weight 𝑧𝑗
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The weights do not differ across main transport services (PSO, non-PSO and freight services). Table 3 lists the
specific tasks that are DCTO relevant and their weights used in the DCTO calculation:
Cost Category
Number of trains 𝑥𝑗 Load-ton km 𝑦𝑗
Speed 𝑧𝑗
Fault clearance
80
0
20
Other individual
33.3
33.3
33.3
measures
Track repair
0
50
50
Sleeper repair
0
100
0
Mudregion removal
20
80
0
Point repair
0
80
20
TABLE 3: WEIGHTS FOR MAINTENANCE DCTO COST; SOURCE: DB NETZ AG TPS 2022

Cost Elasticity
95%
80%
80%
50%
15%
80%

Chapter 2.8.3 of Annex 5.2 discusses the derivation of the weights in more detail.

5.4.4. Renewals / Line depreciation
For line depreciation a regression analysis was conducted that estimates the impact of rail traffic on the amount
of depreciation of line sections. The rail network of DB Netz AG is divided into more than 2,300 track sections for
the purpose of cost accounting. For this a simple linear regression model is used
𝐷𝑒𝑝𝑟𝑒𝑐𝑖𝑎𝑡𝑖𝑜𝑛𝑗 = 𝐹𝑖𝑥 𝐶𝑜𝑠𝑡𝑗 + 𝐷𝑖𝑟𝑒𝑐𝑡 𝐶𝑜𝑠𝑡 ∗ 𝑇𝑟𝑘𝑚𝑗
One could have used more sophisticated models, for instance a nonlinear transformation such as a Box-Cox
transformation. H owever, a linear model provides simplicity and transparency. To take account of the
different importance of lines the track km are used as weights. Furthermore, only observations are used that are
subject to wear and tear due to movement of trains. This means 𝑇𝑟𝑘𝑚𝑖𝑗 > 0 for at least one main service. Line
segments are also excluded if the assets on the line exceeds a reasonable observation period.
The above provided model is already the final results of a model selection based on adjusted 𝑅 2 and the Akaike
information criterion (AIC). A range of control variables was considered and eliminated step by step if not
significant or if reducing the adjusted 𝑅 2 .
To avoid strong variation from year to year, the final DCTO are calculated based on the average results of the
models of the previous three years with available data. Due to the special Corona situation, the DCTO for line
depreciation still depends on the years 2017-2019 even though more recent data would be available.

5.5.Process
The main IM usually hands in the application for the track pricing system early in October of the year before the
upcoming time table period starts. This date can be derived by backward induction. Paragraph 2 of Annex VIII of
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the German rail regulation law (ERegG) says that the time table changes on the second Saturday of December at
midnight. Paragraph 3 states that the second Monday of April is the deadline for application for this period.
Furthermore § 46 ERegG says that application has to be handed in 6 months before that. Hence, the second
Monday of October is the final date for the application.
Before handing in the application, the IM conducts a market consultation, usually in September, reports all the
received feedback by the market participants to the RB. On request, market participants have the right to
participate in the proceeding and to attend the public hearings of the RB. They also have to right to issue official
letters of inquiry that have to be reviewed by the RB. After careful deliberations, the RB publishes a decision
with possible changes to the network statement. Until now the calculation of direct cost has not been
challenged legally by any market participant.
The review of the charging system is supposed to last no longer than 2 months but the RB has the right to
extend this period if need be. For more detailed information can be found in the network statement of DB Netz
AG.8

8

https://fahrweg.dbnetze.com/fahrwegde/kunden/nutzungsbedingungen/nutzungsbedingungen/schienennetz_benutzungsbedingungen/snb_20214609716?contentId=1369106
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6. Lithuania
1.1 Overview
In Lithuania, the cost that is directly incurred as a result of operating the train services t shall be
calculated in accordance with the description of the Procedure for Allocating Costs Directly Incurred as a
Result of Operating Trains (hereinafter - Description), drawn up in accordance with the Regulation (EU)
2015/909 and approved of the CEO of AB LTG Infra (hereinafter - LTG Infra (Lithuanian IM)). The
Description of the procedure for allocating costs directly incurred as a result of operating trains is provided
in the Network Statement, in so far as it does not concern the protection of the commercial and professional
secrecy of the LTG Infra.
The objective of the Description is to identify and allocate costs directly related to the operation
of trains and used to calculate the rates of charges for the minimum access package (hereinafter - MAP)
for train traffic and the use of the overhead contact line in accordance with the MAP Rules 9 . The
Description applies to all LTG Infra’s employees whose functions are directly related to the calculation
of the rates for the payments for MAP to the train traffic and the use of the catenary network.
In 2020 the Lithuanian IM introduced its partially updated methodology for the charging system
using the approach described in Art. 3(1) of Regulation (ES) 2015/909.
The direct costs calculation method is the subtraction method. There are two groups of charges
based on direct costs: train traffic charge (Eur/tkm gross), paid by all RU, and charge for using the contact
grid (Eur/train km), paid by RU, that use electric trains.
1. Train traffic charge (Direct) (expressed as a fixed amount per gross tonne-kilometre)
The formula for calculating the train traffic charge (Direct) is as follows:
𝐼
𝑡= ,
𝐴
Where:
t – train traffic tariff (Eur/tkm gross)
I – the actual costs of IM for the last ended calendar year, directly incurred in providing the services
constituting the minimum access package (Eur);
A– the actual volume of work on all trains during the last ended calendar year (tkm gross)

2. Charge for the use of the contact grid (Direct)
The formula for calculating the charge for the using the contact grid is as follows:

9

Rules for Calculation and Payment of the Charges for the Minimum Access Package to Public Railway Infrastructure and the
Charge for Allocated but Unused Public Railway Infrastructure Capacity approved by the Resolution No. 610 of 19 May 2004
of the Government of the Republic of Lithuania.
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e

Te
Re

Where:
e - tariff for the use of the contact grid (Eur/train km);
Te - the actual costs of IM for the last ended calendar year, directly incurred in providing the service
of the contact grid (Eur);
Re - actual mileage (traction km) of trains using electric traction for the last ended calendar year
(train km);
The Description aim is to define the actual costs of IM to calculate the tariffs listed above. These
costs are identified in 6 steps:

Figure 6. Scheme for calculating the costs directly incurred as a result of operating trains

Step 1. Identification of all costs associated with the provision of the MAP. Two reports are
generated in the financial accounting and business management system used by LTG Infra: 1) one report
records all the PC (profit centre) costs for the reporting period without consumables and auxiliary repairs
costs; 2) another report covers repairs accounted for in production costs (consumables and auxiliary
repairs) according to the ended calendar year's data.
Step 2. Unrelated costs are deducted. Costs related to rail service facilities may be included in
the MAP, so it is important to identify and separate them from the costs related to the MAP at this step.
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Step 3. Non-eligible costs are deducted. The Description contains a list of cost centres where the
accumulated costs are attributed to the non-eligible costs listed in the Regulation (ES) 2015/909.
Step 4. Only those operating costs of the railway infrastructure that are partly variable based
on the train traffic are deducted. The costs allocated under steps 1 to 3 are the average annual operating
costs of the railway infrastructure, which vary with train traffic
4.1. According to the CATRIN study, the marginal operating costs of railway infrastructure
(hereinafter - Operating costs) are calculated by multiplying the average annual operating costs (calculated
in step 3) by the recommended elasticity coefficient:
Operating costs = average annual operating costs * elasticity factor,
Where:
Average annual operating costs are the costs obtained after step 3.
The elasticity coefficient is the value recommended by CATRIN depending on the current train
traffic intensity (low, medium, high) in the appropriate year, as given in Table 1.
Table 4. Elasticity coefficients at different train traffic intensities
Train traffic intensity
Low
Average
High
Train traffic intensity range (ton-km / 1 train < 3,000,000
3,000,000
– > 10,000,000
km)
10,000,000
Recommended elasticity coefficient of use
0.2
0.3
0.45
In recent years, Lithuania had a high traffic intensity, so an elasticity coefficient of 0.45 was used.
Step 5. Marginal renewal costs, which are partly variable depending on the train traffic, are
added. To the costs calculated under the procedure set out in Step 4 of the Description, the estimated
marginal costs of renewal of the railway infrastructure are added and are calculated as follows:
Marginal renewal costs = annual renewal costs * average renewal elasticity factor,
Where:
The annual renewal costs are determined based on the actual values of investments in railway
infrastructure renovation projects in the reporting year, excluding the projects co-financed by the EU’s
funds and other repairs identified in Step 3 of the Description, and deducting projects whose
investment/property costs are not directly allocated to the variable costs of train traffic.
The average renewal elasticity coefficient is a percentage value of 35 percent; CATRIN is
recommended.
Step 6. After all the steps specified in points 1–5 of the Description are made, the costs that are
directly incurred as a result of operating trains are calculated.
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For the purpose of allocating the costs directly attributable to the operation of the trains for the
charges for the payment of MAP to the train traffic and the use of the catenary network, the breakdown of
direct costs without depreciation into MAP (without the catenary network) and direct costs for the use of
the catenary network specified in the profitability report are followed by these Actions given in Table 2.
Table 5. Allocation of costs directly attributable to the operation of trains to train running and
catenary network use services
Action
Indicator
Result
No.
1
MAP direct costs of the previous financial year without A Eur
depreciation
2
Direct costs of using the catenary network for the previous B Eur
financial year without depreciation
IN TOTAL:
A+B Eur
3
Percentage of MAP direct costs for the previous financial year
A*100/(A+B) = C1
percent
4
Percentage of direct costs of using the catenary network for the B*100/(A+B)
=
C2
previous financial year
percent
IN TOTAL:
100 percent
5
Part of the costs directly suffered due to the operation of trains All costs directly suffered
attributable to the MAP (excluding the use of the catenary as a result of operating
network)
trains after all steps of the
Description * C1/100,
Eur
6
Part of the costs directly incurred as a result of operating trains All costs directly suffered
allocated to the use of the catenary network
as a result of operating
trains after all steps of the
Description * C2/100,
Eur

1.2 Direct Cost Calculation
In 2019 the total amount of direct cost was 37 million Eur. The rates of charges for the MAP
provided by the LTG Infra are illustrated in Table 3.
Table 6. The rates of charges for the minimum access package in 2019.
Train traffic charge rate (Eur/tkm gross)
Charge for the using the contact grid (Eur/train km)
The direct cost per train-km in 2019:
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Rates
0.0011
0.2734

37191716
= 2,19/𝑡𝑟𝑘𝑚
16985983

1.3 Reviewing process of Description
The Description shall be reviewed at least every 5 (five) years and updated if necessary. In 2020,
RRT (Lithuanian RB) initiated a review of the methodology. It was noted that the subtraction method
based on an expert view is not very accurate, so IM has to take action to implement the engineering
method. For this purpose, the IM has hired consultants, but the conclusion was as follows:
As high accuracy engineering methods require significant effort to implement (~2 years + time
needed to adjust enterprise resource planning system), and quasi-engineering methods do not materially
improve the current accuracy/transparency of direct cost allocation, it is not advisable to pursue the
implementation of the method at this stage.

35

7. Slovenia
Summary of Methodology for calculation of Track Access Charge and charges for service facilities for Slovenia
Tariffs for services on railway infrastructure in Slovenia are regulated by:
 Directive 2012/34/EU;
 EU Commission Implementing Regulation 2015/909;
 Railway Transport Act;
 Decree on the allocation of train paths, user charges and efficiency regime on public railway infrastructure.
The price for the Track Access Charge (TAC) for minimum access package is currently based on the outdated EU
CATRIN study for determining marginal costs from 2009 and amounts to 1,133 EUR excluding VAT. The share of
financing the maintenance and development of railway infrastructure in Slovenia represents approx. 10 % of total
costs of Infrastructure Manager (IM). No charges were levied in the 2021/2022 timetable period, with regard to
track access to service facilities. Aside from TACs, which are excluded from the calculation, the supply of services
and use of service facilities are charged according to separate access contracts, which the Railway Undertaker
(RU) shall enter into with the relevant service facility operator. Exemption is that the IM is charging the access to
the service facilities at the Koper freight station, for the use of Main Track 1 – 16 (part of TPK section) at Koper
tovorna station, according to following formula:
Uut = V • (Czu • Zu) • Kč
Uut = track access charge
V = number of trains
Czu= fee per started hour of track occupation (€2.00)
Kč= time coefficient
The proposal of the new model for separated accounting is made as a mathematical tool that includes all the
services of the IM. The calculated price items are based on the historical costs incurred by the IM. The result of
calculation is 2.01 EUR/tkm price for minimum package. That is approximately 77% higher in comparison to the
current price, which is 1,133 EUR/tkm.
At the level of each service or sub-service, the new model displays: annual costs of individual services; annual
revenues for individual services; a statement of the difference between total annual costs and revenue and a
statement of the level of cost recovery (profit/loss statement).
Once a year, the IM manager will have to submit, to the regulatory authority, a report, which includes: annual
costs of an individual service or sub-service; annual revenues for an individual service or sub-service; statement
of the difference between the total annual costs and revenues for each service or sub-service, and statement of
the level of coverage of costs.
IM manager, according to the new methodology, will have to prepare and submit to the regulatory body an annual
report on the charging of user fees for the previous year no later than end of March, each year, for the current
year. As part of the report, the IM shall also enclose a written report on the eventual changes in the charging
methodology carried out during the reporting period. Explanations on other major changes in methodology should
be introduction of new services; termination of services; introduction of new work technologies and
rationalization procedures.

36

8. Spain
8.1.Overview
Charges under the Spanish Law
The Spanish Railway Act defines charges as regulated taxes. This implies that tariffs are set on an annual basis by
the Spanish Budget Act, which is subject to a positive vote of the Parliament. This classification reduces IM’s
independence and management capacity and at the same time, it limits the rail regulatory body’s (CNMC) control
capacity.
The Spanish Railway Act establishes that the calculation of TAC shall take into account the costs that are directly
incurred as a result of operating the train service. Although the law does not provide further definition for direct
cost, it does define the different charges that comprise Track Access Charges (TAC) for the MAP10 and it fixes the
costs that can be recovered through them. Thus, the Spanish Railway Act sets TAC as the sum of charges A, B and
C, which are described as follows:
-

-

Charge A for capacity allocation. The law establishes that the costs that can be recovered through it are
costs for capacity allocation, traffic management, traffic safety and their replacement costs. The unit for
this charge is reserved train-km.
Charge B for the use of railway infrastructure. In this case, the costs included are costs for maintenance
and preservation of railway infrastructure. The unit is train-km ran.
Charge C for the use of electrification facilities that transform and distribute power. It includes the costs
related to maintenance and preservation of electrification facilities and their replacement costs. The unit
is train-km ran with electric traction on electrified railway lines.

As explained later more in-depth, charges are different for the high-speed network and for conventional lines.
Also, charges vary across the different types of services (or segments) identified by the law, according to the
different impact on the track produced by the trains running in each type of service.
The charging unit used by the charging system is Euros per train.km, although it is adjusted to each modality of
TAC. Therefore, the billing unit for Charge A is number of train.km reserved; for Charge B, number of train.km
produced; and for Charge C, number of train.km produced using electric traction.

8.2.Cost identification for the MAP
The IM’s cost model

10

The modalities of TAC account for the different services or activities that comprise the MAP and recover costs associated
to their provision.

37

The IM’s cost model can be described in three steps as it is shown in the graph below. Firstly, the model identifies
the costs associated to the MAP, which provides the “initial costs” required to compute direct costs. The second
part of the model refers to the direct cost calculation, which relies on the subtraction method, and it includes the
use of technical studies and ad-hoc calculations to determine the amount of the different non-eligible costs (as
described by the Implementing Regulation 2015/909). Finally, the third step is the direct cost allocation to services
by using proportional allocation as well as engineering methods to modulate unitary charges according to the
different wear and tear produced by the trains running in each service or segment.
FIGURE 7. MAIN STEPS OF THE IM’S COST MODEL

With regard to the first step “cost identification of the MAP”, it’s important to note that the IM’s cost model it’s a
purely accounting model, where total costs are grouped into different segments of activities (internal structure of
the IM). Each segment consists of a set of divisions grouped into activity blocks that comprise several cost pools.
For the costs associated to the provision of the MAP, the IM allocates them to the segment “Network
Administration”, which contains several divisions covering cost related to maintenance, traffic control and safety,
among others.
Furthermore, it is worth mentioning that all costs for the provision of the MAP are separated by the two types of
lines existing in the Spanish network: “lines A”, which refer to high-speed lines and “lines no A” that stand for the
conventional network. This distinction is based on article 5.1 of the Implementing Regulation 2015/909, which
states that “[T]the infrastructure manager shall calculate average direct unit costs for the entire network (…)” or
“[A]lternatively, if the infrastructure manager demonstrates to the regulatory body (…) that the values or
parameters mentioned in paragraph 2 are significantly different for different parts of its network (…), the
infrastructure manager shall calculate average direct unit costs for the parts of its network (…)”. Indeed, direct
cost related to the high-speed network account for 34% of total direct cost, while, in terms of network length, the
high-speed network only represents the 17% of total length in 2019.
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8.3.Direct cost calculation
The second step of the model refers to “direct cost calculation”. According to the IM’s Network Statement for
202211, their cost model is based on the following considerations:
1. “Historical costs, using the data corresponding to the last closed year.
2. Identification of the costs incurred by the railway infrastructure manager to provide the services of
minimum access package and access to infrastructures that connect with service facilities.
3. Identification, amongst afore, of non-eligible costs under the provisions of article 4 under RE 2015/909.
4. Cost identification that article 97 of Law 38/2015 considers recoverable by means of the addition
contemplated for mode B) (art.97.5.2.b).
5. Setting costs directly attributable to the rail service based on the costs referred to in previous points.”
The “initial costs” to compute the MAP direct costs involve costs associated to charge A (capacity allocation, traffic
management and traffic safety including their replacement costs), those related to the use of the infrastructure
(charge B) and those for the use of traction power transformation and distribution facilities (charge C). These
initial costs include all operating costs (OPEX such as personnel, supplies, services, etc.), amortization and
depreciation (net of subsidies) and general costs allocated to the relevant services comprised in each category of
TAC. Financial cost (interest on debt) is not initially included in the identification of costs, although it is later
classified as a cost recovered through mark-ups.
Depreciation costs of tracks elements (net of subsidies) are excluded from charge B by law, so they are directly
deducted from total cost of MAP. It should be noticed that the exclusion of these costs is a special feature of the
Spanish law. Then, costs associated to other services different than the MAP are excluded as well (e.g. tariffs for
using railway stations, gauge changers…). This outcome results in the costs for providing the services of the MAP.
Once the IMs have obtained the costs of providing the services of the MAP, they use the subtraction method to
calculate direct cost (detracting non-eligible cost from total costs). For the calculation of non-eligible costs of
article 4(1) of Implementing Regulation 2015/909 the IM relies on several technical studies and ad-hoc calculations
that quantify non-eligible costs by identifying activities “not related” to the operation of the train service. These
studies are based on experts’ opinions as well as on internal calculations that determine the cost of activities that
would not be "directly" incurred as a result of operating the train service.
The following figure illustrates the process followed by the cost model of the IM.

11

ADIF NS for 2022: https://www.adif.es/documents/20124/6511586/20220223_01_NS_Adif_book_2022.pdf/6e2fc33d3d8d-d1cf-56ab-5fa0a5a85d96?t=1647601968879
ADIF AV NS for 2022: https://www.adifaltavelocidad.es/en/declaracion-sobre-la-red
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FIGURE 8. DIRECT COST CALCULATION

The RB has analysed this methodology in different occasions and concluded that, even though the accounting
approach allows for identifying all the cost related to the MAP and the subtraction methodology is suitable to
calculate direct cost, the model does not properly identify all non-eligible cost, given that technical studies and
internal calculations do not isolate the non-variable component of the different cost pools.
Figures for 2019
The IM proposed a modification of TAC for 2019 which was analysed by the RB. The estimation of direct costs was
the following:





Total level of direct cost (in millions €) = 857.8 million €. This amount was finally set by the RB after the review
process, which led to the subtraction of an amount of non-eligible costs higher than the initial calculation of
the IM.
Ratio total level of direct costs/total costs of the Infrastructure manager = 64.7% (net of subsidies). If subsidies
are not accounted for, the ratio would equal 61.2%.
Direct cost per train-km = The average unit direct cost for the whole network (including both high-speed and
conventional lines) was 4.34 €.

8.4.Direct cost allocation to services
Once the IM identifies the total cost “directly” incurred as a result of operating the train service, the final step of
the cost model consists of allocating these costs to the different segments. The Spanish IM does not directly define
market segments since the Spanish Railway Act already lists a set of services with homogeneous characteristics:
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VL1, VL2, VL3, VCM, M and VOT12. It is worth mentioning that different types of trains run on these services and
on different geographical areas.
FIGURE 9. LINES AND SERVICES

Modulation of unit cost per line and service
The unit cost is established on a train.km basis for each pair of services and lines. In the case of Charges A and C,
they are obtained by dividing the direct costs per line by the forecasted train.km according to a proportional
method. However, in the case of Charge B, apart from using the forecasted train.km, the IMs weight them by the
infrastructure wear and tear based on an engineering method.
This engineering method allow the IMs to modulate the costs related to the track elements according to the
technical differences of the trains running in the different services, which renders different direct costs for the
train services and therefore different charges. The IM uses the method described by UIC 714 R document, which
converts traffic to a theoretical traffic load accounting for the impact of every type of train on the tracks according
to its weight, speed, axis number and distribution. Depending on which train is taken as a reference, there is a
different impact on wear and tear and therefore on the charges paid by RUs.

8.5.Process
The process of reviewing direct costs calculation is an ex-ante and ex-officio process carried out annually by the
CNMC. Each year, the IMs prepare a tariff proposal that it is submitted for consultation to RUs and CNMC. The
CNMC supervises the tariff proposal. Finally, the IM forwards the final tariffs to the Ministry of Transport, which
includes them in the Spanish Budget Act. Once the Spanish Budget Act is enacted by the Congress of Deputies, the
IM updates the tariffs in the NS accordingly.

12

Definition of the services: i) VL1.- Long-distance services and tourist trains, except for those designated as VL2, VL3 VOT;
ii)VL2.- Long-distance services in variable gauge lines, provided that at least 10% their total route runs on Iberian-gauge
lines, excluding those designated as VL3; iii)VL3.- Long distance services in long transversal lines: routes over 700 km that
have no origin, destination or intermediate stop in Madrid or its branch lines.); iv)VCM.- Urban, suburban and interurban
passenger services, with routes of less than 300 km; v)M.- Freight services and vi)VOT.-Empty run services.
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FIGURE 10. REVIEW PROCESS

There is an ongoing project to amend the Spanish Railway Act which contemplates major changes with regard to
the legal nature of TAC (proposal for removing the classification as taxes) and to the tariffs review process. If the
Parliament finally votes in favor, the amendment will allow for a more independent modification of the tariffs by
the IM, which would be able to use TAC as a management tool. It would also favor a more effective control by the
RB, given that tariffs would not be approved by the Annual National Budget Act, and therefore, could be modified
(if necessary) without involving the Parliament.
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9. Sweden
9.1.Overview
Track access charges are regulated in the Railway Market Act, which came into force on 1 June 2022. The
wording concerning charges for direct costs in the Railway Market Act is similar to that in Directive 2012/34/EU.
The act does not stipulate the use of a specific methodology.

9.2.Econometric marginal cost estimates
The main infrastructure manager (IM) Trafikverket relies on results from econometric studies of the relationship
between costs for maintenance13 and renewals14.
The marginal cost estimates from these studies are recommended in the ASEK Guidelines for use in social costbenefit analysis. ASEK is a working group headed by the IM with collaboration from other government agencies.
The group publishes a recurring report containing principles and values that are recommended to be used in
social cost-benefit analysis (CBA) in the Swedish transport sector. The recommendations are mainly applied in
CBA of publicly provided infrastructure investments. The ASEK recommendations are based on scientific results
or well-known and commonly accepted procedures and facts. Suggested ASEK recommendations are usually
subjected to second opinions from scientific experts before they are passed (or rejected).15
TABLE 7 AVERAGE MARGINAL COSTS FOR MAINTENANCE AND RENEWALS, 2017 PRICES
SEK16/gross tonne km
SEK/train km
Maintenance
0.005
Renewals
0.011
Total
0.016

2.496
0.996
3.492

The studies provide estimates of the marginal costs both in terms of gross tonne km and train km. ASEK makes
recommendations on which of these charging units are most relevant for specific parts of the infrastructure. In
general, marginal costs that correlates with the weight of train should be expressed in terms of the gross tonne
kilometres-component. Marginal costs that do not correlate with the weight of train should be expressed in
terms of train kilometres. Marginal costs associated with the track and track bed are recommended to be
expressed in terms of gross-tonne kilometres, while all other marginal costs are to be expressed in terms of train
kilometres.

13

https://www.cts.kth.se/polopoly_fs/1.865215.1600688365!/CTS2018-24.pdf
https://www.cts.kth.se/polopoly_fs/1.865215.1600688365!/CTS2018-24.pdf
15
https://bransch.trafikverket.se/contentassets/4b1c1005597d47bda386d81dd3444b24/asek-2021/asek-7_0-helarapporten-210601.pdf
16
1 SEK is roughly equal to 0.09 EUR.
14
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9.3.Trafikverket’s direct cost charges
The IM levies direct costs charges through two components:
 Track charge (SEK per gross tonne kilometre), differentiated by mean axle load
 Train path charge (SEK per train kilometre)
The track charge is differentiated by the mean axle load of the train. Trains with higher mean axle loads are
charged a higher unit rate. Freight and service trains are charged a lower unit rate than passenger trains. This
discrepancy will be adjusted to the 2025 Network Statement following a decisions by the regulatory body.
The mean axle load is calculated as the gross weight of the entire train divided by the train’s total number of
axles. The gross weight and number of axles are specified by the applicant before the departure of the train.
In the 2022 network statement, the level of the track charge lies in the range 0.0105–0.0189 SEK/gross tonne
km.

The train path charge is divided into several parts. The base charge component of 3.78 SEK per train km is a
direct cost charge and is the same for all train types. The other components are mark-ups.17

17

The high level charges are levied on parts of the infrastructure with high capacity utilisation. A passenger train travelling
on a line of this type would pay SEK 9 per train km, of which SEK 3.78 covers direct costs. The remaning SEK 5.22 is a markup.
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10. The Netherlands
The rules around the process and the contents of the direct cost methodology are described in the Decree
Implementation directive 2012/34/EU establishing a single European railway area (hereinafter: Implementation
Decree). In the Netherlands, the direct cost allocation methodology of the IM has to be approved ex ante by the
RB. The approval procedure includes a consultation procedure, in which stakeholders can express their views on
the draft decision of the RB.18 The RB has six months to adopt a decision after a request for approval of the
methodology by the IM.19 The infrastructure manager must request a decision at the RB before the charges are
published in the network statement. Given this procedure, the infrastructure manger must request this decision
far before the charges are actually applied. The network statement is published one year before the working
timetable20 and the draft network statement, for the consultation procedure with the stakeholders, four months
before that. Even though it is not explicitly stated in the Dutch law, the lawmaker intended that the decision of
the RB is taken before the draft network statement. This means, given the six-month decision time of the RB,
that the infrastructure manager would need to request approval of the direct cost methodology from the RB 20
months before the charges are applied.
The RB approved the latest methodology of the IM on April 8th, 2021.21 This concerned the methodology for
2023 until 2025. Because this is the latest and most advanced methodology of the IM, we will present this
methodology in this case study.

Figure PM

18

Article 11g of the Implementation Decree and see section 3:4 of the General Administrative Law Act
Although the RB can extend this term when dealing with a complex matter.
20
Which is four months in advance of the deadline for request for infrastructure capacity, in accordance with article 27(4)
of the Directive. In the Netherlands this deadline is in April, so the definitive network statement is published in December.
21
See: https://www.acm.nl/nl/publicaties/de-acm-keurt-prorails-methode-voor-toerekening-van-de-kostenminimumtoegangspakket-goed
19

46

Figure PM shows the cost allocation model of the IM. The IM chose for an integral cost allocation system. This
means that the integral cost allocation system is not only applied for calculating the charges for the minimum
access package (MAP), but also for the point 2, 3 and 4 services that the IM offers. In the last approval
procedure, the RB only approved the part of the cost allocation model that concerned the MAP.
The IM uses five steps to allocate costs and calculate the charges for MAP services:
1. identification of all cost categories that are (wholly or partly) related to providing MAP services;
2. the cost identified in step 1 are allocated to either “infrasystems” or “business units”;
3. the costs of the infrasystems and business units are allocated to the individual MAP services;22
4. the direct costs (variable costs) of each individual MAP service is determined;
5. the charge (price) of each MAP service is calculated by dividing the direct costs through the estimated
volume of the charging unit.
Step 1
Starting point of cost allocation is the IMs ‘budget’ for the four year period23 (year X to X+3) for which the costs
and prices of the MAP services are determined. This budget contains the estimated expenditures for
maintenance, renewals and investment in new infrastructure, which is the basis for the IMs request for subsidy
to the ministry. These expenditures are split up in many cost categories, which are much more detailed
categories then operations, maintenance, renewals and investments. The IMs budget cycle and the period for
which prices are determined, is the same four year period. Note that the budget is in expenditures, so yearly
cash flows with no depreciation of investments done yet.
Expenditures for renewals and investment in new infrastructure are completely split off from the allocation. The
costs of renewals and investment in new infrastructure are determined by activating these expenditures into
assets on the balance sheet and then depreciating these assets to get the (yearly) costs. The (yearly) costs of
these renewals and investment in new infrastructure are then also allocated in the same way as the yearly
expenditures that are not made for renewals and investment in new infrastructure (like maintenance and
management of the infrastructure).
Costs are always average yearly costs in the four year budget cycle (which is the same as the price control
period) at the price level of the year before the budget is made (so in the price level of year X-3). So when the
estimated costs decrease of increase over years, the cost allocation method works with the average costs over
these years. Therefore the cost allocation ultimately calculates a single cost per unit (charge, price) for the four
year price control period for every MAP service. This single cost per unit is later adapted for the year-on-year
inflation.
In step 1 for each cost category in the IMs budget it is identified whether the cost category is wholly or partly
related to providing MAP services (and which categories are - completely - not related to this).

22

Not only MAP services, but as indicated before, also the point 2, 3 and 4 services. For this case study, only the MAP
services are discussed.
23
For transitory reasons this first price control period is 3 years, thereafter it will be 4 years.
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Step 2
In step 2 the cost identified in step 1 are allocated to either “infrasystems” or “business units”, using allocation
keys when cost categories are divided over multiple infrasystems of business units.
The following 18 infrasystems are used: main rail, side rail, switches in main rail, switches in side rail, noise
barriers, rail crossing safety, rail crossing flooring, civil engineering structures, rail connected buildings, safety
systems, paths / vegetation / installations (everything on which the rail itself is laid), overhead wire / power
supply, switching stations, telecom, ICT, fuel stations, hump shunting yard systems, and transfer (stations).
Business units used are for example: asset management, ICT, traffic control, capacity management.
Step 3
In step 3 the costs of the infrasystems and business units are allocated to the individual MAP services, using
allocation keys when cost are divided over multiple services.
The IM distinguishes three MAP services:
1. trainpath: everything that is needed to ride a train from A to B (charging unit: train kilometer);
2. traction current: everything that is needed to use traction current, except the energy (electricity) itself
(charging unit: kWh);
3. passenger platforms (in train stations) (charging unit: train stop at station).
Step 4
The direct costs as a percentage of the total (integral) costs is called the ‘variability’. In step 4 the direct costs
(variable costs) are determined for individual cost categories that where allocated to business units. For example
several cost categories in the business unit ICT all have a variability of 0%, since these costs are not driven by
track usage, i.e. do not increase with higher usage. The variability is determined per infrasystem (i.e. every
infrasystem has its own variability). The variabilities are determined in the methodology either by regression
analyses or categorization. Applying step 4 of the methodology, means multiplying the individual variabilities of
infrasystems with the total costs of these infrasystems.
Regression analysis basically means total costs is plotted as a function of a usage parameter (see figure below).
For example the maintenance costs (“kosten”) for a certain (geographic) segment rail track is plotted against the
usage (“gebruik”) of this segment.24 The direct costs are the total costs for a segment at average usage
subtracted by the fixed costs (“vaste kosten”), being the costs at zero usage.

24

This is controlled for the length of the different segments.
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Categorization means the variability is determined by deciding for each cost category in a infrasystem or
business unit whether it is 0% or 100% depending on usage.
The outcome of step 4 (applicable to the years 2023-2025) is that the weighted average variability of all MAP
services is 14%, i.e. the direct costs are 14% of the total costs (direct costs + fixed costs) at average usage.
Step 5
In step 5 the charge (price) of each MAP service is calculated by dividing the direct costs through the estimated
volume of the charging unit. For example the direct costs allocated to the service trainpath is divided by the
estimated amount of train kilometers. For trainpath this charge is differentiated for train weight, i.e. higher
weight trains get a higher charge.
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