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Abstract: Formally, the history of the reform of the railway sector in the EU began in 1991. Year after year,
the process has developed and improved. The idea of introducing access prices for the use of infrastructure
officially appeared in documents after Decision 82/529/EEC of the Council of the European Economic
Community of 1982, which determined the costs of international rail freight transport. However, the conditions
for market-oriented railway operations and the introduction of competition in the railway market were not
created. The railway sector took its first steps towards liberalization in 1991, when the European Commission
adopted Directive 91/440. As already mentioned, the principle of infrastructure access pricing was first provided
for in Directives 91/440/EEC and 95/19/EEC and was developed in more detail in Directive 2001/14/EC.
However, the level of implementation of the package of directives was insufficient to establish a single open
market. For this reason, two years after the adoption of the First Railway Package, the European Commission
proposed the Second Railway Package in 2002. Within this package, several main guidelines can be identified,
namely: opening the international freight market, implementing the safety and interoperability directives of the
Trans-European Rail Network and the high-speed rail network.

Of particular importance is Directive 2012/34/EU , the so-called "recast" directive (Directive 2012/34/EU
recasting the First Railway Package contains the main provisions for market opening in the railway sector).
Directive 2012/34/EU establishing a Single European Railway Area is of essential importance for the railway
sector, given that its content includes 12 key directives from previous railway packages. The latest developments
regarding the revision of Directive 2012/34/EU concern financial unbundling in the railway sector. Regarding
this directive, there was much controversy regarding the amendments concerning the differentiation of access
charges for the use of infrastructure.

Railway infrastructure charges have the functions of covering the marginal direct costs of infrastructure and
thus contributing to the stable financial basis of the infrastructure manager, achieving higher efficiency in
infrastructure management, sending clear and consistent economic signals to railway undertakings, leading
them to make rational decisions. These functions are the basis of the proposed report.
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INTRODUCTION

The principles of charging for access to and use of railway infrastructure have been a major
challenge for European transport policy for years. In order for railway companies to be competitive in
the transport market, they must charge an adequate price for their services. The price of access to the
use of railway infrastructure has a major impact on the price of railway services. The rules that apply
in all countries and that concern access prices are the following: prices must be non-discriminatory,
fair , simple and transparent in order to achieve the ultimate goal of a lower-cost system. This
essentially means that access prices must be based on costs, in line with the wear and tear of the
infrastructure and according to market requirements. Countries in FEurope apply different
methodologies for calculating access prices, but the costs taken into account must be direct costs, i.e.
costs arising from train traffic (Regulation 2015/909). In order for Bulgaria to have an adequate,
efficient and sustainable methodology, it must be adapted to the method for calculating access prices
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applied in European countries and in accordance with the national characteristics of the railway
network.

The results of the analysis show that a significant increase in the volume of work in freight
transport can be expected, but also stagnation in passenger transport, primarily due to large-scale
activities for the modernization of the railway infrastructure. After the completion of these activities,
an increase in the physical volume of work in passenger transport can also be expected. We write this
with the caveat that the current stage of development is too complex for strategic forecasts. At the
same time, railway transport is one of the most conservative systems at this technological level,
although significant technological changes are on the horizon. Visible results can realistically be
expected in the second half of the next 20-year period.

The establishment of access charges for railway infrastructure in Bulgaria involves three main
actors: the Infrastructure Manager, the Railway Transport Executive Agency (ERA) and the Ministry
of Transport and Communications (MTC). The Infrastructure Manager determines the level of access
charges and access prices to the service facilities it manages and, where possible, the level of prices
for the services provided in these service facilities. The Manager submits its proposals to the ERTA, as
the national regulatory authority. After a positive response from the Directorate, the Ministry of
Transport and Communications gives its consent to the “Decision on the level of access charges and
access prices to the part of the public railway infrastructure connecting to service facilities”.

Adjustments to the financial statements in the part related to costs will affect the changes in the
amount of direct costs and adjustments to the average unit direct costs when adjusting the financial
statements for the previous reporting period. Therefore, it is necessary to take this aspect into account
and prescribe in the procedures all the important elements and criteria for precise and accurate cost
reporting in order to minimize the impact on the change in the amount of costs, especially direct costs,
relevant to the new methodology, when adjusting the financial statements.

COST MODELING

The methodology for modelling the costs of the minimum access package is based primarily on
direct costs. Commission Implementing Regulation (EU) 2015/909 and the Regulation on the method
and conditions for calculating costs define the concept of "direct costs" as costs that are a direct result
of train traffic. If the infrastructure manager can measure and demonstrate in a transparent, consistent
and objective manner that the costs are incurred as a direct result of the operation of the train, the
infrastructure manager may include in its calculation of direct costs at network level, in particular the
following costs:

o the costs of personnel necessary to keep a certain section of railway transport open if the applicant
for the allocation of railway infrastructure capacity requests the movement of trains outside the hours
when that section of railway transport is open;

e infrastructure costs, including switches and level crossings, which are subject to wear and tear
during train operations;

e the costs of renovation and maintenance of the overhead contact line or the electrified third rail or
both, as well as the costs of supporting equipment for the overhead contact line, incurred as a direct
result of the movement of trains;

e the costs of personnel necessary for the preparation of train path allocation and timetables, insofar
as these costs are incurred as a direct result of train operations.

Using the direct cost structure thus defined, the total direct costs will be determined according to
the proposed segmentation of the network into three groups of lines. Based on the above, the direct
costs will be calculated by segmenting: direct costs based on construction maintenance; direct costs
based on electrical installation maintenance; direct costs based on traffic management and direct costs
based on communications and telecommunications. In parallel with the segmentation of direct costs,
the distribution of direct costs by segments of the railway network was also carried out:

e Electrified railway lines — Group I;
e Main and regional non-electrified railway lines — Group II;
e Local non-electrified railway lines — Group III.

After determining the direct costs by market segment and using traffic volume data by railway

group, the unit direct costs by market segment are determined, with the unit direct costs being
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calculated exclusively for railway lines that are in operation and on which regular traffic is carried out,
while those on which regular traffic is not carried out are not included in the calculation of the unit
direct costs. All calculations will be carried out for a period of at least two years, depending on the
availability of data.
The process of determining direct costs per unit of production can be considered in several stages:
1. Identifying operational accounting accounts related to direct costs associated with construction,
electrical, and transportation activities;
2. Identification of costs by the management of the construction, electrical and transportation sectors,
according to the previously submitted list of accounting level codes;
3. Exporting cost data from the database (HOST, SAP) for identified operating accounts and

activities;
4. Determination and allocation of direct costs for each activity (construction, electricity and traffic)
to:
0 Direct costs based on building maintenance
0 Direct costs based on maintenance of electrical equipment
0 Direct costs based on traffic management and

0 Direct costs based on communications, telecommunications and electricity

Distribution of direct costs by rail network segments

6. Allocation of direct costs into direct costs arising from passenger traffic and direct costs arising
from freight traffic;

7. Calculation of unit direct costs by network segments and in particular for passenger and freight
traffic, taking into account that the calculations are made exclusively for railway lines that are in
operation and on which regular traffic is carried out;

8. Calculation of average unit costs by network segments.

9]

CALCULATION OF DIRECT COSTS

The methodology for the overall target amount of infrastructure charges is based on the direct costs
incurred resulting from train traffic over the previous period of at least two years. We will present the
methodology in several steps.

Step 1. Data collection

The methodology for collecting and processing accounting data on direct costs is based on
enterprise accounting - enterprise accounts and enterprise sub-accounts at the most detailed level of
aggregation by industry and network segmentation.

The operational accounts that are relevant to the direct costs arising from the movement of trains on
the rails have been identified from the operational chart of accounts for the following activities:
construction, electrical engineering and transport activities. At the same time, each of the identified
operational accounts belongs to one of the following four direct cost groups:

- Construction works for the maintenance of the railway infrastructure

- Transport work on the management, organization and operation of railway transport

- Costs for maintenance and management of electric traction installations and devices

- Costs for maintenance and management of signaling, safety, telecommunications and other
devices for the smooth flow of traffic

Step 2. Allocation of direct costs by segments of the railway network

Using the direct cost structure thus defined, the total direct costs for each segment of the railway
network will be determined as follows:

- Electrified railway lines — Group I;
- Main and regional non-electrified railway lines — Group II;
- Local non-electrified railway lines — Group III.

Step 3. Traffic volume by rail network segment and type of traffic

Data on the volume of passenger and freight traffic (lorry-km and gross ton-km) by network
segments (I, I and III groups) on an annual basis

Step 4. Determining direct costs per unit of production by market segment

After determining the direct costs by rail group and using traffic volume data by rail group, the
average unit direct costs for passenger and freight traffic will be determined. All calculations will be
carried out for a minimum of two years, and preferably for three years. The average unit direct costs
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will be calculated separately for: building maintenance, electricity maintenance, traffic management
and communications, telecommunications and “weak electricity”, as explained in the previous text.

The costs caused by the wear and tear of the infrastructure elements (and therefore their ongoing
maintenance) are due to the number and mass of trains. Since it is impossible to track these costs
precisely separately for passenger and freight traffic, the total annual costs for these two types of
traffic will be divided according to the gross tonne-kilometres performed in the total annual gross
tonne-kilometres. Of course, this is done separately for each of the three segments of the railway
network.

The unit direct costs, reduced to one brtkm, will be obtained by dividing the total direct costs for
passenger or freight traffic by the brtkm realized, also for each of the three segments of the railway
network.

The costs of maintaining the power supply of electric traction devices can be relatively accurately
divided into passenger and freight traffic. Namely, these costs exist only for group 1 of railway lines —
electrified railways. The total costs based on electrical maintenance are divided into costs of
maintaining passenger and freight transport, using the ratio of high-voltage electricity consumption of
passenger and freight transport, for which accurate data by year are available.

The unit costs for this activity are determined in a different way. Namely, the consumption of
electrical power elements depends largely on the train traffic, i.e. on the realized train kilometers. This
means that the unit costs will be obtained by dividing the calculated costs by the train kilometers for
passenger or freight traffic, i.e. per train kilometer.

Both the total annual costs (Fig. 1) and the unit costs for a transport service for passenger and
freight transport are determined based on the realized train kilometers of these two modes of transport.
In other words, based on the share of train kilometers of passenger and freight transport in the total for
each of the 3 groups of lines, the direct costs for each of the groups and each of these two modes of
transport are determined.

The unit costs for each group of lines and type of traffic are obtained by dividing the resulting costs
by the realized train kilometers by group of lines and type of traffic.

As for the transport service, the total direct costs for passenger and freight traffic are calculated
using the same method as for the electrical service - maintenance of signalling and safety,
telecommunications and other "low voltage" devices. The unit costs for this service are also calculated
in the same way as for the transport service, i.e. by dividing the resulting costs by the train kilometres
operated by railway groups and types of traffic.

| group Il group Il group
Passenger tr.xm. Passenger tr.km. Passenger tr.xm.
Passenger gross t.km. Passenger gross t.km. Passenger gross t.kM.
Freight tr.xm. Freight tr.xm. Freight tr.xm.
Freight gross t.km. Freight gross t.km. Freight gross t.xm.

Fig. 1. Volume of transportation

Step 5. Determination of correction factors

Correction coefficients are used as a corrective measure for the quality of services provided, with
the idea of emphasizing the need and importance of maintaining the railway infrastructure. They are
used to (de)stimulate certain behavior of railway carriers, but in accordance with the state transport
policy. Based on an analysis of the strategic guidelines for the development of the Bulgarian Railways,
we can propose four coefficients.
- Coefficient for stimulating traffic on certain regional and local lines
- Demotivation factor for diesel traction on electrified railway lines
- Intermodal transport incentive factor
- Coefficient for stimulating better use of railway infrastructure

I11-10



XXVII International Scientific Conference Transport 2025
25-27 September 2025, Borovets, Bulgaria

PRINCIPLES FOR SETTING ACCESS FEES (INSTEAD OF A CONCLUSION)

The focus is on: the safety, health, mobility and quality of life of the population; environmental
protection; and the balanced development of all regions in the country.

Principle 1: Better use of railway infrastructure through discounts on infrastructure access charges
on certain regional and local lines

As a rule, regional and local railways have a low level of utilization of transport and throughput
capacity. The reasons for this situation can be explained primarily by the negative demographic
changes in rural areas and the increase in the level of motorization of the population. Since there was
no coordinated policy for the management of public transport (rail and bus), the share of trips by
passenger cars has increased. Over time, it has been noticed that the population should also remain in
rural areas and therefore a number of positive measures are recommended to ensure better living
conditions in rural areas.

Principle 2: Environmental benefits of using rail transport

Today, environmental issues are one of the leading topics in the world. Although rail transport is
one of the most environmentally friendly modes of transport, much attention is paid to the emissions
of harmful gases. The main problems with using diesel traction on electrified railways are: for the
same train weight, a larger number of locomotives (as a rule, diesel locomotives have a lower installed
power); diesel locomotives have lower acceleration; increased noise in operation and higher energy
consumption during operation.

Principle 3: Stimulating intermodal transport through discounts on infrastructure access prices

The promotion of intermodal transport has been the focus of transport policies around the world for
the past 10 years. As intensive work is being done on the transition to another mode of transport In
terms of access, i.e. the transfer of goods from road to rail and river transport, one of the most suitable
forms of transport is intermodal transport. By its nature, intermodal transport is a natural extension of
the maritime transport chain and rail transport certainly plays a leading role here.

Principle 4: Promoting better use of infrastructure capacities

In order to make better use of the railway infrastructure, reduced train speeds are not
recommended. In practice, it happens that railway undertakings submit path applications in which they
indicate a maximum train speed that is lower than the maximum permitted speed on the railway track.
Such a train, with a reduced speed, stays on the railway infrastructure for a longer time depending on
the performance of the railway track. It is necessary to introduce a coefficient that increases the access
price by the relative ratio of the maximum permitted speed on the route and the maximum train speed
indicated by the undertaking in the submitted Train Path Application.

The change in the infrastructure access charge, while respecting the above principles, will
encourage the optimal use of existing infrastructure, as well as investments in new infrastructure. The
optimal use of railway infrastructure requires the inclusion of certain additions/reductions in the new
methodology for calculating infrastructure access prices. The use of railway infrastructure is managed
on the basis of an appropriate segmentation of the railway market, in accordance with which the cost
database is structured.

The infrastructure access pricing system will stimulate the optimization and reduction of transport
costs. In order to optimize the costs associated with traffic on all lines, the methodology for calculating
infrastructure access prices is also based on accounting data and traffic data for all railway lines by
groups proposed by the methodology. Thanks to this, it is possible to conduct an active business policy
for the development of individual lines and groups of lines according to the proposed network
segmentation.

The infrastructure access pricing system will allow for the monitoring of costs and the
determination of direct costs related to rail transport through a defined cost management system for
the purposes of infrastructure access pricing.

The strategic documents in Bulgaria for the management and use of rail transport represent a
source of strategic principles for the new methodology for calculating the amount of rail infrastructure
access prices. Given that it is based only on direct costs, the rail infrastructure access price should
improve the competitiveness of railways in Bulgaria.
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