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METHOD OF PRICE ADJUSTMENT
IN CONTRACTS FOR THE PROVISION
OF TRANSPORT SERVICES
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Abstract

Public passenger transport represents a fundamental element of regional maobility,
ensuring accessibility and social inclusion across all areas. Its effective and transparent
financing is a key condition for maintaining the long-term stability and sustainability
of the transport system. Long-term public service obligation contracts are, however,
significantly influenced by fluctuations in fuel prices and labour costs, which creates
uncertainty for both transport operators and public authorities. Therefore, it is necessary
to establish an objective and predictable mechanism for price adjustment. The aim of
this study was to design and verify a methodology for adjusting prices in PSO contracts
using reliable statistical indicators published by national statistical offices. The research
process consisted of five stages: analysis of existing contracts, identification of key cost
components, development of an adjustment model, testing on historical data from 2016 to
2024, and evaluation of the model's accuracy. The results confirmed that the differences
between calculated and actual unit costs were within £0.01 to +0.02 € per km, representing
a deviation below 5%. Consequently, the proposed model can be considered a reliable and
transparent tool for price adjustment in long-term public transport contracts.
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1. Introduction

According to the authors of the article “A review of public transport economics” public trans-
port is defined as high-capacity vehicle sharing with fixed routes and schedules — from the
backbone of urban mobility in densely populated cities. The core challenge of efficiently
coordinating large number of travellers sharing high-capacity vehicles remains. Public trans-
port economics therefore aims to improve this coordination by ensuring optimal resource
allocation and maximising the societal benefits of mass mobility [8]. Based on Brizdikova [4],
the most important task of public passenger transport is to satisfy the transport require-
ments of passengers. Transport represents a secondary demand, which serves to satisfy
the primary demand of customers. The demand for public transport is influenced by various
factors, such as the income of the population, geographical location, car ownership, and the
like. The importance of public transport in less densely populated areas was investigated by
Berg and Ihlistrom [3], who focused on the everyday mobility of rural residents. Their findings
confirm that public transport plays a crucial role in ensuring basic needs, such as commuting
to work, school, or the doctor. The authors also point out that passengers often have a low
degree of choice and are therefore significantly reliant on public transport. This aspect needs
to be considered when securing transport services via public mass transport; it is important to
ensure stable funding for transport services that also reflects changing economic conditions
during the contract's duration. It is necessary to conclude a public service contract because
not all services are economically profitable for the carrier, and therefore, the ordering party
undertakes to pay for the demonstrable loss through the net financial effect, which is deter-
mined based on Regulation (EC) No1370/2007 of the European Parliament and of the Council.
The regulation entered into force on 03 December 2009 and sets out rules for public funding
so that it does not exceed the amount of the net financial effect [7]. According to the authars
of the article ,Short-term forecasting of passenger demand using the theory of one-dimen-
sional time series”, the new regulation determines a commercial principle, meaning that the
remuneration for services should not be calculated as a percentage of costs, but must incor-
porate risk. The risk arising from the operation of transport services may be borne by the
operator (ordering party) or also by the carrier, according to the requirements of the public
service contract [5]. To correctly determine the price, it is necessary to identify the costs that
account for the largest share of the total costs, which are generally fuel costs and direct wage
costs. In the case of purchasing new vehicles, depreciation costs of transport means also
account for a large share of the costs [9].

A similarissue is addressed by Dydkowsky et al. [6], according to whom some factors affecting
the mentioned costs cannot be influenced from the carrier's position. Such factors include,
for example, taxes paid by carriers (taxes on electricity or fuel). Similarly, the amount of costs
associated with fuel consumption is independent of the carrier, and therefore, it would be
appropriate to burden the service ordering party with these costs. Changes in fuel prices
should be compensated by the transport ordering party. Within the system of remuneration
for provided services, it is necessary to introduce provisions for remuneration to increase with
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rising prices and, in justified cases, with rising costs. It is also necessary to consider the situ-
ation where vehicles with additional equipment are put into operation, e.g., air conditioning
or various safety systems, which often lead to an increase in fuel or energy costs. Methods
for price adjustment, especially for costs such as fuel or electricity, should be implemented
in contracts due to their frequent unpredictable change. Changes in the tax burden are not
such a major risk, as they usually change once a year and are known in advance. Based on the
study, an increase in prices should cause an increase in the contribution to the carrier, and
conversely, a decrease in costs should be accompanied by a reduction in the contribution.
Furthermore, the carrier should not bear the total risk for the increase in wages and related
levies, as it cannot directly influence the level of the minimum wage (this is determined by
the government]); an increase in the minimum wage often leads to overall wage growth in the
sector, and maintaining the wage hierarchy leads to salary increases even for experienced
employees. This cost item is extremely important and should therefore be included in the
price adjustment formulas.

The following section contains several important definitions related to the price adjustment.

Unit transport costs denote the average cost of providing transport services per unit of
output, commonly expressed as cost per passenger-kilometre in passenger transport.
This metric aggregates all relevant cost components, including direct wages, fuel, main-
tenance, and capital costs. Calculating unit transportation costs for buses is essential for
passenger transport operators, as it supports efficient operational management, prof-
itability, and competitive pricing. By analysing costs per passenger-kilometre, operataors
can evaluate key cost components such as fuel, maintenance, and direct wages. These
calculations allow the total cost of a trip to be determined accurately, enabling effective
budget control and optimal resource allocation [1].

Direct wage costs refer to the labour expenses directly associated with service provision,
primarily including wages and salaries paid to operational staff such as drivers, excluding
indirect labour costs, administrative staff, and overhead-related expenses.

Fuel costs represent the expenditures incurred for the energy required to operate trans-
port vehicles, typically measured as the cost of diesel, petrol, electricity, or alternative
fuels consumed during vehicle operation.

Statistical indicator is a quantitative measure used to describe, evaluate, and compare
the performance, structure, or efficiency of a system or process based on collected data.

The goal of this article is to propose and verify a generally applicable method for adjusting
unit costs that change during the validity of the contract, based on an analysis of the existing
situation and the requirements of legal regulations.
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2. Materials and Methods

The article deals with the analysis of the current state of the solved problem in Slovakia
and selected foreign countries, with particular emphasis on price adjustment mechanisms
in public passenger transport contracts. The analysis aims to identify existing legislative
and contractual approaches and to assess their ability to respond to unexpected changes
in carrier costs.

The first part is focused on familiarizing oneself with Regulation (EC] No 1370/2007 of the
European Parliament and of the Council of 23 October 2007 on public passenger transport
services by rail and by road (hereinafter referred to as the ,Regulation”] [7]. The Regula-
tion deals with ensuring the provision of services of general interest and defines the condi-
tions for concluding the Contract. Special attention is paid to the principles of transparency,
proportionality, and compensation, which directly influence the economic balance of public
service contracts and the rules for adjusting prices. The Regulation can be applied to national
and international provision of public service in rail and road passenger transport, excluding
services provided for their histaorical significance or tourist value.

The second part of the analysis is focused on existing public service contracts (hereinafter
referred to as the ,Contract”]) at the level of self-governing regions and cities in Slovakia
and abroad. The purpose of the analysis is to determine existing solutions for price adjust-
ment due to changes in carrier costs that cannot be foreseen (e.g. fuel costs and driver
wages). The purpose of the analysis is to determine existing solutions for price adjustment
due to changes in carrier costs that cannot be foreseen (e.g. fuel costs and driver wages).
The analysis also aims to identify differences in contractual approaches and to reveal poten-
tial shortcomings, such as unclear adjustment rules or the absence of objective indexation
mechanisms. The analysis includes 4 self-governing regions in Slovakia (Banska Bystrica
Self-Governing Region, Kosice Self-Governing Region, Nitra Self-Governing Region, and
Trnava Self-Governing Region) and the Karlovy Vary Region in the Czech Republic. Within the
research, cities in Slovakia are analyzed, specifically Galanta, Martin, Poprad, Spisska Nova
Ves, Topoltany, and Zvolen, and cities from Hungary, specifically Budapest and Miskolc. The
analyzed contracts are publicly available documents published by regional and local author-
ities. The comparison of contracts from different regions and countries allows for the iden-
tification of common practices, as well as significant discrepancies in the methods used for
price adjustment.

Based on the findings of the contractual analysis, a structured research procedure was
designed to verify the suitability of a unified price adjustment approach. The research
consisted of five main stages that were sequential and collectively allowed for the verifica-
tion of the proposed method of price adjustment in case of cost changes in contracts for the
provision of transport services.
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In the first stage, the selection and analysis of contracts from Slovakia and abroad were
carried out. The second stage involved determining the main factors that have the greatest
impact on the carrier's total costs. Based on the structure of operating costs, two items were
identified as decisive: fuel costs and direct driver wage costs. The third stage focused on
proposing a unit cost adjustment through a computational model that allows for reacting
to year-on-year changes in variable costs. In the fourth stage, the model was tested on real
data from the period 2016 to 2024. The last stage included comparing the calculated results
with real data and evaluating the accuracy of the proposed model. Within the research, the
hypothesis was verified that the proposed price adjustment model can reproduce the real
values of unit costs with a maximum deviation of up to 5% of the total value. The verification
of this hypothesis is essential for assessing whether the proposed model can be applied
in practice as a transparent and predictable tool for long-term public service contracts.

3. Research

3.1. Regulation (EC) No 1370/2007 of the European Parliament and of the
Council on public passenger transport services by rail and by road

According to Andrei [2], from the European Commission's perspective, the Regulation is of
paramount importance for the organisation and financing of public bus, tram, and rail trans-
port in the Member States. The European Commission believes that the uniform and correct
application of its provisions is important from both economic and political standpoints.

The objective of the service contract is to ensure safe, efficient, and high-quality transport
services for the public at a set basic fare. The Contract also takes into account the transport
service needs of the territory, as well as social, environmental, and regional development
factors. The ordering party concludes a contract with a regular transport carrier if these
services would not be provided at all, to a sufficient extent, quality, or for a determined
fare without a subsidy, while being essential for the transport service provision of the area.
In the Slovak Republic, it is not possible to conclude a Contract for long-distance trans-
port or for commercial recreational and tourist transport. The Contract must be in written
form [7]. Within the Contract, the following must be clearly defined: the obligations arising
from public service that the provider must meet, and the geographical areas concerned;
the parameters on the basis of which any compensation payments are to be calculated
must be set out in advance in an objective and transparent manner, as well as the nature
and extent of any exclusive rights granted, in a way that prevents overcompensation; the
method for determining the costs associated with the provision of services must also be
determined. In the case of bus transport, the Contract is concluded for a maximum dura-
tion of ten years [8].
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The awarding of Contracts under the Regulation can be secured by the following methaods:
providing the public service itself,
awarding the Contract directly without a tender to a legally distinct entity (in-house
operator),
awarding the Contract to a party other than the in-house operator.

The Contract can be awarded to a party other than the in-house operator in two ways:
direct award to a specific service provider,
public tender that allows the participation of all service providers [8].

According to van de Velde [13] and Rosell [11], a direct award of the Contract is only possible
if the estimated average annual value of the services provided is less than €1 million, or
the performance is less than 300,000 km per year. The limiting conditions can be adjusted
to double, i.e., the average annual value of the services provided to €2 million and annual
performance to 600,000 km per year, if the Contract is awarded to a small or medium-sized
enterprise that operates no more than 23 vehicles. The shifting of the limits is due to the
support of small and medium-sized regional firms.

Based on the Regulation, the compensation for public service obligations must not exceed
the net financial effect, which is the sum of all positive and negative impacts resulting
from fulfilling these obligations on the service provider's costs and revenues. This impact is
assessed by comparing the real situation in which the public service obligations are observed
with a scenario in which these obligations would not be fulfilled. The determination of the net
financial effect is carried out based on the following procedure:

calculation of costs incurred in connection with the public service obligation imposed by

the competent authority and specified in the Contract or a general rule,

deduction of any paositive financial results generated by the network within the relevant

public service obligation,

addition of a reasonable profit [7].

3.2. Public Service Contracts within the Slovak Republic

Within the Slovak Republic, the respective self-governing region is responsible for suburban
bus transport, and the respective city is responsible for urban transport (i.e., the self-gov-
erning region and the city are referred to as the relevant local authority). The Contract may
be concluded between self-governing regions and carriers or between cities and carriers.

3.2.1. Banska Bystrica Self-Governing Region (BBSK)

In the Banska Bystrica Self-Governing Region, public passenger transport is provided by
SAD Zvolen, a joint-stock company, in the period from 01/01/2024 to 31/12/2033, based on
the contract dated 28/06/2022. The price of transport performance per 1 km (hereinafter
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referred to as the ,Price”] in the calendar year 2021 is set as the initial price for the Fulfilment
of the Contract at the level of €1.37 without VAT [10]. The Price of transport performance
consists of several unit cost items. Within the scope of the research, unit costs for fuel and
unit costs for direct wages were examined in more detail. An initial indexation is carried out
at the start of operation, and subsequently, a regular indexation of the Price is performed,
which means a decrease or increase based on the year-on-year change in the inflation rate,
fuel costs, and the average gross wage of drivers.

Indicator of Fuel Price Change

The change in fuel costs is determined by the year-on-year change in the consumer price
of diesel fuel from the data of the Statistical Office of the Slovak Republic and is calculated
based on the following formula:

Cra = Crep * Icr (1)

Cr, -—theadjusted fuel costs per1km of transport performance for the respective calendar
year ,n", €/km,

Cp,p —the fuel costs per 1 km of transport performance €/km,

Icp  —the year-on-year change coefficient [10].

Indicator of Driver Wage Change
The indicator of driver wage change, based on the Contract in BBSK, is calculated as the
weighted average of the year-on-year change in wages based on data from the Statistical
Office of the Slovak Republic, as follows:

50% weight of the index is the average gross wage in the Slovak Republic,

25% weight of the index is the average gross wage in the Banska Bystrica Self-Governing

Region,

25% weight of the index is the average gross wage in the Transport and Storage sector [11].
The formula for adjusting direct costs, including levies, is as follows:

PCo=PCpp * Ipc )

Pc, —the adjusted personal costs of drivers, including levies, per 1 km of transport perfor-
mance for the respective calendar year ,n", €/km,

PC,p —the personal costs of drivers, including levies, per 1 km of transport performance, €/km,

Ipc —represents the year-on-year change coefficient [10].

3.2.2. Kosice Self-Governing Region (KSK)

The Kosice Self-Governing Region (,KSK") has concluded a Contract with the carrier eurobus,
a. s, dated 25/02/2022, for the ,KSK West" area. The public services under the Contract
are provided in the period from 01/04/2022 to 31/03/2029. The average unit price per 1 km
represents a Price of €1.5523 without VAT [10].



The Archives of Automotive Engineering — Archiwum Motoryzacji Vol. 111, No. 1, 2026 33
https://doi.org/10.14669/AM/218340

Adjustment of the Price Component for Fuel Consumption

Based on the Contract, the unit fuel costs stated in the carrier's offer are valorised weekly,
depending on the change in average fuel prices in the Slovak Republic for the indicator
.Motor Diesel" published by the Statistical Office of the Slovak Republic. The following
formula is used to calculate the valorised value:

P
Fyy = Foi % == 3)

Pro

F;;  —the valorised relevant part of the price per 1 km for the i-th vehicle category for the
respective week in which the service was provided,

Fp; —the relevant part of the price per 1 km for the i-th vehicle category stated in the
carrier's offer,

Pr —the average price of diesel fuel in the SR for the week for which F; is calculated,

Prg —the reference average price of diesel fuel in the SR stated in the carrier's offer.

Based on the agreement of the contracting parties, the data on the average fuel price for the

indicator ,Motor Diesel" is used regardless of the types of vehicles and propulsion (fuels or

propulsion sources) used by the carrier [10].

Valorisation of the Price Component for Direct Wages
The unit costs for direct wages (i.e., driver wages) stated in the carrier's offer (Annex No. 7] are
valorised for each respective year in which the service was provided. Within the carrier's offer,
direct wage costs are divided into three components, namely:

driver wages excluding surcharges and wage compensation (performance wage),

wage advantages and wage compensation,

social and health insurance of drivers (levies).
The unit costs for driver wages excluding surcharges and wage compensation are calculated
based on formula (4] as follows:

T — )

Vii - the valorised relevant part of the price per1km for the i-th vehicle category for the
respective calendar year in which the service was provided,

Voi —the relevant part of the price per 1 km for the i-th vehicle category stated in the

carrier's offer,

anyw - the average nominal monthly wage in the economy of the SR published by the
Statistical Office of the SR for the calendar year preceding the respective calendar
year in which the service was provided,

anypwo — the reference average nominal monthly wage in the economy of the SR stated
in the carrier's offer [10].
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3.2.3. Nitra Self-Governing region (NSK)

The Nitra Self-Governing Region (,NSK") has concluded a Contract with a group of suppliers:
ARRIVA Nové Zamky, joint-stock company, and ARRIVA NITRA, a. s, for the period from
01/01/2016 to 31/12/2025. The cost price per 1 tariff kilometre, determined as the average
price for all types of buses, is at the level of €1.35 without VAT [10].

Adjustment of Fuel Costs

The continuous and rapid evolution of fuel prices requires the updating of carrier costs
during the contract duration. The contracting parties have agreed that this adjustment will
take place once a year, always after the end of the calendar year, for the mutual settlement
of this item. The unit cost for the fuel indicator shall be adjusted for subsequent years for
each vehicle type based on the following formula:

Upy = Upp * Pigp %)

Uy, - the unit cost for the fuelindicator, €/km (adjusted),
Uy, - the unit cost for the fuelindicator, €/km (original),
Pjr —the fuel price index, % [10].

Adjustment of Driver Wage Costs

The Contract does not define a specific procedure for adjusting driver wage costs. Annex
No. 3 states that the direct driver wage costs are adjusted using a price index—the consumer
price index [10].

3.2.4 Trnava Self-Governing Region [TTSK])

A Contract has been concluded between the Trnava Self-Governing Region (,TTSK") and the
carrier ARRIVA Trnava, a. s., for the provision of public suburban transport services in the
Trnava transport region, starting from 01/01/2024 [10].

Adjustment of Fuel Costs
The update of the baseline price component for fuel costs from the carrier's offer is
performed once a year. The recalculation of the baseline value is carried out based on the
following relationship:
P,
Cry = Cpo *—— 6)

Cry - the updated fuel price component for the respective calendar year, €,

Crp -the baseline price component stated in the carrier's offer, €,

Pry —the average price of diesel or CNG in the SR for the calendar year for which the
updated price component Cgyis calculated, €,

Pryp —the average price of diesel or CNG in the SR for the calendar year preceding the
calendar year in which the deadline for submitting tenders in the public procurement
process expired, € [10].
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Adjustment of the Price Component For Wage Costs
The baseline wage costs from the carrier's offer are updated once a year based on the
following formula:

Ceru = Cepo * (0,4 x INMWU 4 (6« aMHWU) o
anmwo amMaWo
Ccry - the updated price component ,Cost of Labour”, €,
Ccro - represents the relevant price component ,Cost of Labour” stated in the carrier's
offer, €,
anywy  — theaverage nominal monthly wage of an employee in the SR economy published

by the Statistical Office of the SR for the calendar year for which the updated
price component C¢yyis calculated,

aNmMwo —the average of the values of the average maonthly nominal wage of an employee
in the SR economy published by the Statistical Office of the SR for the four
quarters immediately preceding the quarter in which the deadline for submit-
ting tenders in the public procurement process expired,

aMHWU -the minimum hourly wage, stipulated by the Government Regulation of the SR
based on Section 2, paragraph 1 of Act No. 663/2007 Coll. on the Minimum Wage
as amended, valid for the respective calendar year for which CCLU is calculated,

aMHW(0  -the minimum hourly wage, stipulated by the Government Regulation of the
SR based on Section 1, paragraph 2 of Act No. 663/2007 Coll. on the Minimum
Wage as amended, valid in the calendar year preceding the calendar year in
which the deadline for submitting tenders in the public procurement process
expired [10].

3.2.5. City of Galanta

The Contract between the City of Galanta and the carrier SAD Dunajska Streda, a. s. is
concluded for the period from 01/06/2021 to 31/05/2031. The cost price per 1 kilometre for
the base year is set at €2.15 without VAT, which may be adjusted due to changes in certain
costs [10].

Adjustment of Fuel Costs
In the case of this Contract, the adjustment of fuel costs is handled in a similar way as in the
Contract of the Nitra Self-Governing Region. The recalculation of fuel costs is carried out
based on formula (5) [10].

Adjustment of Wage Costs
Wage costs are negotiated annually by the contracting parties according to the development
of the situation on the labour market [10].
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3.2.6. City of Martin

The Contract between the City of Martin and the carrier Dopravny podnik mesta Martin,
s. r. 0. is concluded for the performance of urban public transport for the period from
01/01/2022 to 31/12/2031. Based on the agreement of the contracting parties, the total costs
incurred in connection with the obligation arising from public services represent €2.21 per
1 driven kilometre. The costs are broken down into four items, namely: the price component
for fuel, the price component for labour (wages), the price component for repairs, overhead,
and other costs, and the price component for depreciation [10].

Cost Adjustment During the Contract Duration

If, during the contract duration, there is an increase or decrease in costs independent of the
ordering party and the carrier (e.g. fuel prices, average wages in the transport and storage
sector, or overall inflation), the contracting parties shall adjust the cost per 1driven kilometre
based on the aforementioned items [10].

3.2.7. City of Poprad

A Contract has been concluded between the contracting parties, the City of Poprad and the
carrier SAD Poprad, joint-stock company, for a ten-year period, starting from 01/01/2025.
The unit price per 1actually realised kilometre is €4.20 without VAT [10].

Based on the agreement between the contracting parties, the unit costs will be adjusted
during the Contract duration through regular valorisation of individual unit cost items once
a year (price component for fuel consumption, for direct wages, etc.) [10].

Valorisation of the Price Component for Fuel Consumption

The valorisation of unit costs for the fuel price component is calculated depending on the
type of propulsion according to the carrier's offer. The formula for motor diesel is provided in
the article. The unit costs are valorised based on the following relationship:

P
Cr1i = Croi * i ®)

Cry; —the valorised relevant part of the price per 1 km for the i-th vehicle category for the
respective week in which the service was provided,

Crp; —the relevant part of the price per 1 km for the i-th vehicle category stated in the
carrier's offer,

Pr  -the average price of diesel fuel in the SR for the week for which Cry; is calculated,

Pry -thereference average price of diesel fuel in the SR stated in the carrier's offer [10].

Valorisation of the Price Component for Direct Wages

Similarities with the Kosice Self-Governing Region Contract were found within this part of
the Contract. The unit costs for direct wages, which are stated in the carrier's offer (Annex
No. 7), are valorised for each respective calendar year, based on individual components,
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which are: driver wages excluding surcharges and wage compensation (performance wage),
wage advantages and wage compensation, social and health insurance of drivers (levies). The
adjusted value is determined based on the following formula:

_ ) anmMw CcpPr
Cii = Coi* (05 + MY 10,5 8 CPIO) ©)
Cyi - the valorised relevant part of the price per 1km for the i-th vehicle category for the

respective calendar year in which the service was provided,

Coi —the relevant part of the price per 1 km for the i-th vehicle category stated in the
carrier's offer,

anyw — the average nominal monthly wage in the SR economy published by the Statistical
Office of the SR for the calendar year preceding the respective calendar year in
which the service was provided,

anyvo — the reference average nominal monthly wage in the SR economy stated in the
carrier's offer,

CPI —the consumer price index compared to the base period for the indicator consumer
prices total for the calendar year preceding the respective calendar year in which
the service was provided,

CPIy - the consumer price index stated in the carrier's offer [10].

3.2.8. City of Spisska Nova Ves

Urban public transport in the City of Spisska Nova Ves is secured based on the Contract
between the city and the carrier eurobus, a. s. for the period from 01/10/2024 to 30/09/2034.
The unit price per 1 driven kilometre is at the level of €3.7628 without VAT. The Contract
includes the calculation of changes in fuel and direct wage costs [10].

Valorisation of the Price Component for Fuel Consumption

The valorisation of unit costs for fuel from the carrier's offer is performed in a similar manner
as in the case of the City of Poprad Contract. For diesel propulsion, the unit costs are recal-
culated based on formula (8).

Valorisation of the Price Component far Direct Wages

The unit costs for driver wages are divided into three components, similar to the Contracts of
KSK and the City of Poprad, which are: driver wages excluding surcharges and wage compen-
sation (performance wage), wage advantages and wage compensation, and social and health
insurance of drivers. The adjustment of the component ,driver wages excluding surcharges
and wage compensation” consists of the recalculation of the performance wage, which is
carried out based on formula (9).



38 The Archives of Automotive Engineering — Archiwum Motoryzacji Vol. 111, No. 1, 2026
https://doi.org/10.14669/AM/218340

3.2.9. City of Topolcany

The City of Topol¢any has concluded a concession contract with the carrier Freibus SLOVAKIA,
s.r. 0. for the provision of urban bus transport for the period from 01/01/2021 to 31/12/2030.
The unit price per 1driven kilometre is agreed upon at €1.6857 without VAT [10].

Cost Adjustment During the Contract Duration

In the event that, during the contract duration, there is a change compared to 01/01/2021:
in fuel prices by more than 25%,
ininflation, average wage, or the average wage growth index by more than 33%, the carrier
shall initiate negotiations on adjusting the remuneration for fulfilling the subject of the
Contract [10].

3.2.10. City of Zvolen
Urban bus transport in the City of Zvolen is provided by the carrier SAD Zvolen, a. s., based on
the Contract. The carrier is obliged to fulfil public service obligations for a period of ten years,
starting from 01/07/2023. The price per 1 kilometre by the carrier's vehicle without VAT is:
for a standard bus with diesel propulsion: €1.65914,
for a standard bus with CNG propulsion: €0.77748 [10].

Fuel Price Adjustment

When adjusting the fuel price, it is necessary to take into account the different types of fuel
used in the carrier's offer. The calculation shall be carried out separately for each fuel type
based on formula (10), and the result must be rounded to four decimal places.

PFU=PF*aﬂ (10)

ar

Pry; - the updated fuel price (diesel or CNG),

Pr - the fuel price according to point 8.3" of the Contract,

apy - the average price (diesel/CNG) in the SR for the maonth for which the updated price
component PFU is calculated, published by the Statistical Office of the SR,

arp —theaverage price (diesel/CNG)inthe SR for the quarter preceding the quarter in which
the deadline for submitting tenders in the public procurement process expired, €.

U Point 8.3 of the Contract contains a table showing the structure of the baseline prices of transport services based

on the carrier's offer (Annex No. 2) [10].

Adjustment of Driver Labour Costs
The adjusted price for driver labour costs is calculated based on the following formula, and
the result is rounded to four decimal places:

aAMNW

Py = P
LCU LC0 X e (11)

Prcy —the updated price for driver labour costs,
Prco - the price for driver labour costs according to point 8.3 of the Contract,
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aynw - the average of the values of the average monthly nominal wage of an employee in
the SR economy published by the Statistical Office of the SR for the four quarters
immediately preceding the quarter for which PLCU is calculated,

aynwo — the average of the values of the average monthly nominal wage of an employee in
the SR economy published by the Statistical Office of the SR for the four quarters
immediately preceding the quarter in which the deadline for submitting tenders
in the public procurement process expired [10].

3.3. Public Service Contracts Abroad

3.3.1. Czech Republik — Karlovy Vary Region

The Karlovy Vary Region has concluded a Contract with the carrier Cvinger bus, s. r. 0., via
a direct award to a small/medium-sized enterprise based on Article 5, paragraph 4 of Regu-
lation (EC) No 1370/2007 of the European Parliament and of the Council, for the period
from 01/01/2024 to 31/12/2033. The contracting parties have agreed on the adjustment
(indexation) of the compensation for the given calendar year in relation to the public service
obligation [10].

Indicator of Year-on-Year Change in Diesel Price
The index CD is used as the indicator of the year-on-year change in the price of diesel fuel,
which is calculated based on the following formula:

(= apn—1
. ap2023 (12)
n —represents the calendar year of the Contract duration for which indexation
is performed,
ap,.; —represents the average annual consumer price of diesel fuel in the calendar

year ,n-1," i.e., in the calendar year immediately preceding the calendar year ,n,"
published by the Czech Statistical Office,

apyo23 - represents the average annual consumer price of diesel fuel in the calendar year
2023, i.e., in the calendar year immediately preceding the first calendar year of the
Contract duration (2024), published by the Czech Statistical Office [10].

Indicator of Year-on-Year Change in Average Gross Monthly Wage
The coefficient for the change in driver wages is calculated based on the formula:

CLC - aANMWn—1 (13)

ANMW2023

n - represents the calendar year of the Contract duration for which indexation is
performed,
anmwn-1  — represents the average gross manthly wage of the sub-group/category of the
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CZ ISCO 83311 Bus drivers in urban public transport classification of occupa-
tions, based on the survey of the Ministry of Labour and Social Affairs of the
Czech Republic for the calendar year ,n-1," i.e, for the calendar year immedi-
ately preceding the calendar year ,n",

anpmw2023 — represents the average gross monthly wage of the sub-group/category of the
CZ ISCO 83311 Bus drivers in urban public transport classification of occupa-
tions, based on the survey of the Ministry of Labour and Social Affairs of the
Czech Republic for the entire calendar year 2023, i.e., for the entire calendar
year immediately preceding the first calendar year of the Contract duration [10].

3.3.2. Hungary - City of Budapest

Transport services in the city of Budapest are secured by a Contract between BKK and BKV
for fifteen years, from 01/01/2021 to 31/12/2036. Based on the Contract, an annual agree-
ment is concluded for the following calendar year no later than December 15 of the respec-
tive calendar year. The annual agreement includes the framework schedule of public service,
the monthly and summary plan of eligible costs, and the amount of the public service fee.
In case the contracting parties do not agree on the conclusion of the annual agreement,
a preliminary financing agreement is drawn up. The method of price adjustment due to
changes in carrier costs is not included in the Contract; it is performed based on the mutual
agreement of the contracting parties each year [10].

3.3.3. Hungary - City of Miskolc
The City of Miskolc has concluded a Contract with the carrier MKV (Miskolc Varosi Kézlekedési
Zartkorden mUikodd Részvénytarsasag) for the period from 01/06/2011 to 31/05/2026. The
Contract from 2011 has been amended several times; the information is drawn from the latest
version (32nd amendment] effective from 14/03/2024. The carrier provides public services
in the defined geographical area based on the Contract and in accordance with the provi-
sions of the annual agreement. The annual agreement sets out the performance schedule,
performance quality, and financing conditions for the following year. The annual agreement
summarizes the conditions for the provision of services, such as:

monthly and annual plan of revenues and eligible costs, as well as a profit and loss plan

for the calendar year,

investment plan for the calendar year (specified quarterly and by sector),

the amount of public service compensation payable for the current year, broken down by

month,

monthly and annual liquidity plan of the service provider related to its public interest

activities, and others.

The basis for calculating the planned annual public service compensation is the business
plan according to the Contract. Cost changes are reviewed quarterly based on quarterly
reports. The ordering party is obliged to compensate only eligible costs that are not covered
by revenues. The compensation may also include a reasonable profit for the carrier [10].
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3.4. Research on Cost Adjustment Based on Existing Methods

This section provides the calculation of unit costs for fuel and direct wages based on the
formulas specified in the selected Contracts and real statistical data. The results are subse-
quently compared with the actual values negotiated between the contracting parties.

3.4.1. Nitra Self-Governing Region (NSK] - Evaluation

The Nitra Self-Governing Region has the oldest contract (from 2016] of all selected regions.
It agreed with a group of suppliers (ARRIVA Nové Zamky and ARRIVA Nitra) on the baseline
unit costs for 2016, broken down by vehicle size, as follows — Table 1.

Tab. 1. Baseline Unit Costs For Fuel and Direct Wages for 2016 — NSK

Item / Low-Capacity Bus Mid-Capacity Bus High-Capacity Bus Total
Vehicle Category LCB [€/km] MCB [€/km] HCB [€/km] [€/km]

Fuel 0.23 0.25 0.28 026

Direct Wages 027 0.27

Source: Author based on [10]

Unit Costs for Fuel
The recalculation of unit costs for fuel is carried out for the years 2017 to 2024 based on
formula (5). Price indices (P;z]) and adjusted unit costs for fuel are shown in Table 2, divided
by vehicle category.

Tab. 2. Adjusted Unit Costs for Fuel For 2016 to 2024 - NSK

Year Pip Low-Capacity Bus Mid-Capacity Bus High-Capacity Bus Total
[-1 LCB [€/km[ MCB [€/km] HCB [€/km] [€/km]

2017 1.0912 0.25 0.27 0.31 0.28
2018 1.0975 0.25 0.27 0.31 0.29
2019 0.9892 0.23 0.25 0.28 0.26
2020 0.8653 0.20 0.22 0.24 0.22
2021 11648 0.27 0.29 0.33 0.30
2022 1.32867 0.32 0.35 038 0.36
2023 0.9024 0.21 0.23 0.25 0.23
2024 0.89673 0.22 0.24 0.27 0.25

Source: Author based on [10]

The actual adjusted unit costs were found in the Contract amendments. Data is available for
the years 2022, 2023, and 2024; previous data are not publicly accessible. Table 3 shows the
actual unit costs for the years 2022-2024.
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Tab. 3. Actual Adjusted Unit Costs for Fuel for 2022-2024 - NSK

Low-Capacity Bus Mid-Capacity Bus High-Capacity Bus

Year LCB[E/km] MCB [€/km] HCB [€/km] WEED /5l
2022 023 027 029 028
2023 032 037 040 038
2024 029 033 036 034

Source: Author based on [10]

The comparison of calculated and actual values is performed using the graph in Figure 1. The
bar chart shows the comparison of values for the Low-Capacity Bus (LCB), Mid-Capacity Bus
(MCB), High-Capacity Bus (HCB), and the total for all categories for the years 2022 to 2024.

® Calculated value = Actual value

MCB

HCB  Total MCB HCB Total LCB MCB HCB Total

2022 2023 2024
Year and bus capacity

e
W

I
s

Unit fuel costs, €/km
e o
~ w

=]
=

Fig. 1. Comparison of calculated and actual unit Fuel costs For the years 2022-2024 in NSK

In 2022, the calculated values are higher, while for 2023 and 2024, the actual values
are higher.

Unit Costs For Direct Wages

The Contract does not define an exact formula for adjusting driver wage costs. Therefaore, the
recalculation was carried out based on available information, namely using the consumer
price index (Annex No. 3). Statistical data were used for the recalculation, based on which
the year-on-year change coefficients of the consumer price index (Ccpy) were determined.
Subsequently, the coefficient was multiplied by the original value of the unit costs for direct
wages (Table 1), and the results shown in Table 4 were obtained.
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Tab. 4. Adjusted Unit Costs for Direct Wages for 2017 to 2024 - NSK

Year-on-Year Change Coefficient of

Adjusted unit costs for direct wages —

Vear Consumer Price Index — Ccpy [-] acpw [E/km]
2017 1.0135 0.27
2018 1.0249 0.28
2019 1.0266 0.28
2020 1.0180 0.28
2021 1.0317 0.28
2022 11278 0.30
2023 11051 030
2024 1.0277 0.28

Source: Author based on [10]

The actual values of unit costs for direct wages were available for the years 2022 to 2024.
The following graph in Figure 2 illustrates the confrontation of calculated and actual values
of unit costs for direct wages for the years 2022-2024 [10].

Unit costs for direct wages, €/km

0.50
0.40
0.30
0.20
0.10
0.00

2022

® Calculated value

0.30

= Actual value

0.39
0.35
I ) I
2023 2024

Year

Fig. 2. Comparison of calculated and actual unit costs for direct wages for the years 2022-2024
in NSK

The smallest difference (actual unit costs higher by €0.01) was observed in 2022, and the
largest difference was found for 2024, where the actual unit costs were higher by €0.11.

3.4.2. City of Zvolen - evaluation

The baseline unit costs were determined from the Contract, where the costs were broken
down by item. For the purposes of the calculations, the unit costs for fuel (motor diesel and
CNG) and direct wages, which are presented in Table 5 for the year 2023, were used.
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Tab. 5. Baseline Unit Costs for Fuel and Direct Wages for 2023 - Zvolen

Fuel Direct Wages
Year Motor Diesel CNG Motor Diesel CNG
[€/km] [€/km] [€/km] [€/km]
2023 0.33743 0.29514 0.53255 0.11478

Source: Author based on [10]

Adjustment of Fuel Costs

The unit costs for fuel were recalculated based on relationship (10). Fuel costs were calcu-
lated for each month of 2024, and subsequently, the annual average was calculated from the
values. The results of the calculations are shown in Table B.

Tab. 6. Adjusted Unit Costs For Fuel for 2024 - Zvolen

Month Motor Diesel (MD) [€/km] CNG [€/km]
January 0.4037 0.4006
February 0.4282 0.3974
March 0.4218 0.3977
April 0.4168 0.3974
May 0.4037 0.3974
June 0.4010 0.3974
July 0.4055 0.3974
August 0.3914 0.3977
September 0.3759 0.3915
October 0.3781 0.3855
November 0.3869 0.3852
December 03914 0.3852
Average 0.4004 0.3942

Source: Author based on [10]

The actual adjusted values were determined from Amendment No. 1to the Contract [10]. The
results of the calculations were compared with the actual values of adjusted fuel costs using
the following graph in Figure 3.
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Fig. 3. Comparison of calculated and actual unit Fuel costs For Zvolen in 2024

It can be inferred from the graph that the actual values are lower than the calculated values
for both motor diesel and CNG. This fact may be due to the demonstrable costs proven by the
carrier being lower than the calculated ones.

Adjustment of Direct Wage Costs
The unit costs for direct wages were calculated based on relationship (11). The unit costs for

direct wages were calculated together for the year 2024, and the results shown in Table 7
were gbtained.

Tab. 7. Adjusted Unit Costs For Direct Wages for 2024 - Zvolen

Direct Wages
Motor Diesel [€/km] CNG [€/km]
2024 0.64027 013800

Year

Source: Author based on [10]

The actual values of adjusted unit costs for direct wages were determined from Amendment
No. 1 to the Contract [10]. The comparison of calculated and actual adjusted unit costs was
performed using the following graph in Figure 4.

5 ® Calculated value  ® Actual value

@

: 0.75

& 0.6403 0.5858

= 0.60

g

< 045

&

£ 0.30

= 0.1380 0.1263
g 0.00 [
= Diesel fuel 2024 CNG

S

Year and type of fuel

Fig. 4. Comparison of calculated and actual unit costs For direct wages for Zvolen in 2024
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Based on the graph, it is possible to identify that the actual values of unit costs, even in the
case of direct wages, are lower than the calculated values for both motor diesel and CNG.

3.5. Proposal for a Uniform Method of Unit Cost Adjustment

3.5.1. Unit Costs for Fuel
Unit costs for fuel in road transport are influenced by multiple factors. The direct factors
influencing

the unit costs for fuel are as follows: fuel price, vehicle fuel consumption, and vehicle
performance. Other factors influencing unit fuel costs are operational and human factors,
organisational and external factors, and administrative influences. Based on the mentioned
factors, the formula for adjusting unit fuel costs includes the fuel price and the Consumer
Price Index (CPI). In the proposal, the change in fuel price is given a greater weight (0.7)
(values are entered based on the type of propulsion used, e.g., motor diesel, CNG, etc.), and
the change in the Consumer Price Index relative to the base period (December 2000 =100)
is given a weight of 0.3, but this can be adjusted as needed.

oy = oy (07 % 22051 4 03+ 2Plact) (14)

Fo

icPIn_,

Cr, -—theadjusted unit cost for fuel, €/km,

Crp  —the baseline unit cost for fuel from the carrier's offer, €/km,

Pr,.; —theaverage fuel price in the preceding year for which the unit cost for fuelis calcu-
lated, €/,

Pry  —the average fuel price at the time of contract conclusion (average annual value),
€/l

icprn-1 —the Consumer Price Index in the preceding year for which the unit cost for fuel is
calculated,

icprn-2 — the Consumer Price Index two years before the year for which the unit cost for fuel
is calculated.

The resulting value is obtained by substituting the data from the carrier's offer and statistical
data into the proposed formula (14). The carrier's offer must include the baseline fuel costs
(average value of monthly values for the preceding year), which should be derived from the
average consumption of the carrier's vehicles. The following statistical data from the Statis-
tical Office of the Slovak Republic are used to calculate the adjusted unit fuel costs:

the annual average of the Average Price of Fuel in the SR — monthly [12],

the annual average of the Consumer Price Index (December 2000 =100] — monthly [12].
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3.5.2. Unit Costs for Direct Wages
Unit costs for direct wages are influenced by various factors that can be divided into several
groups. The most important factors include:
Level of wages and wage entitlements: minimum wage, collective agreements, average
wage in the region, shortage of drivers,
Scope of hours worked and structure of working time: effectiveness of driver working
time planning, overtime, night shifts, public holidays and weekends, driver remuneration
outside of the actual driving,
Legislative changes: changes in the Labour Code.

The proposed formula for adjusting unit direct wage costs takes into account the devel-
opment of the wage level in the SR economy and the Consumer Price Index (CPI). Weights
are assigned to individual items based on their directness of impact on unit costs. Both the
change in the average nominal monthly wage of an employee in the SR economy and the
change in the Consumer Price Index are given a weight of 0.5. The following relationship is
proposed for calculating the adjusted unit costs for direct wages:

Crcy = Mgy * (0,5 x MMWny 4 05 % lc”—"“l) (15)
aNMw LCPIn_»
Crcu - the adjusted unit cost for direct wages, €/km,
nrco - the baseline unit cost for direct wages from the carrier's offer, €/km,

anywn-1  — the average nominal monthly wage of an employee in the SR economy in the
preceding year for which the unit cost for direct wages is calculated, €,

anywo — — the average nominal monthly wage of an employee in the SR economy at the
time of contract conclusion (average annual value), €,
ICPI n-1 - the Consumer Price Index in the preceding year for which the unit cost for direct

wages is calculated,
icprn-2  —the Consumer Price Index two years before the year for which the unit cost for
direct wages is calculated.

Costs should be adjusted based on formula (15) by substituting the data from the carrier's
offer and statistical data (in Slovakia, data from the Statistical Office of the SR). The carrier's
offer should include the average nominal monthly wage of an employee in the SR economy
at the time of contract conclusion (e.g., for the preceding year]) and the baseline unit costs
for direct wages. Drivers in road transport should be remunerated based on working hours
according to valid social regulations. The following statistical data from the Statistical Office
of the SR are used to calculate the adjusted unit costs for direct wages:

the annual average of the average monthly wage in the SR economy [12],

the annual average of the Consumer Price Index (December 2000 =100] — monthly.
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4. Discussion

The following section contains the application of the proposed method of price adjust-
ment on a specific example, which is the recalculation of the baseline unit costs of the Nitra
Self-Governing Region, due to the availability of the most data.

4.1. Unit Costs for Fuel — Application of the Proposal

The unit costs for fuel in the case of the Nitra Self-Governing Region are specified in the
Contract based on vehicle capacity for three categories and a total for all vehicle types.
Formula (14) was used for cost adjustment. Since the required value, such as the average
fuel price at the time of Contract conclusion, is not stated in the Contract, the average value
from 2015 was used for the purpose of the calculation. The average price of motor diesel
for 2015: €1.135/1 including VAT [12]. Average fuel prices in the calculations are used without
value-added tax. Table 8 contains a comparison of the adjusted unit fuel costs based on
the proposed adjustment method for the Nitra Self-Governing Region for the years 2022 to
2024 with the actually adjusted values.

Tab. 8. Comparison of Adjusted Unit Costs for Fuel Based on the Proposed Adjustment Method for
2022 to 2024 - NSK

Calculated Value  Actual Value [€/

Year Vehicle Category [€/km] km] Difference [€/km]
Low-Capacity 0.25 0.23 0.02
Mid-Capacity 0.27 0.27 0.00
2022
High-Capacity 0.30 0.29 0.01
Total 0.28 0.28 0.00
Low-Capacity 0.32 0.32 0.00
Mid-Capacity 0.35 0.37 -0.02
2023
High-Capacity 0.39 0.40 -0.01
Total 0.36 0.38 -0.02
Low-Capacity 0.30 0.29 0.01
Mid-Capacity 0.32 0.33 -0.01
2024
High-Capacity 0.36 0.36 0.00
Total 0.33 034 -0.01

Source: Author based on [10], [12]

Table 8 includes the quantified differences between the calculated and actual values of unit
fuel costs. A graphical representation of the comparison is shown in Figure 5.
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Fig. 5. Comparison of calculated and actual unit Fuel costs for the years 2022-2024 according to the
proposed adjustment method — NSK

Based on the comparison, differences of +£0.01 to +0.02 per km were found. In some cases,
the calculated values are the same as the actually adjusted unit costs based on the Contract
amendments. In the case of recalculation based on formula (5) from the Contract, differ-
ences were found in the range of +€0.08 to +£0.15 per km. In contrast, the results are more
accurate based on the calculation using the proposed method.

4.2. Unit Costs for Direct Wages — Application of the Proposal

The unit costs for direct wages in the case of the Nitra Self-Governing Region are the same
for all vehicle categories; for this reason, a single value for all vehicle categories is consid-
ered in the calculations. To recalculate the baseline costs based on the proposed adjustment
method, it is necessary to know the average nominal monthly wage of an employee in the
SR economy, but this data is not stated in the Contract; therefore, the average value for 2015
was considered in the calculations. The average monthly nominal wage of an employee in the
SR economy for 2015 is €883/month [12].

Table 9 contains a comparison of the adjusted unit costs for direct wages calculated according
to the proposed method with the actual values based on the Contract amendments for the
Nitra Self-Governing Region for the years 2022 to 2024.
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Tab. 9. Comparison of Adjusted Unit Costs For Direct Wages Based on the Proposed Adjustment
Method for 2022 to 2024 - NSK

Vear Calculated Value [E€/ Actual Value Difference
km] [€/km] [€/km]
2022 032 0.31 0.01
2023 0.35 035 0.00
2024 0.37 0.39 -0.02

Source: Author based on [10]

Table 9 includes the quantified differences between the calculated and actual values of unit
costs for direct wages. Figure 6 illustrates the graphical comparison of the calculated and
actual values of unit costs for direct wages.
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Fig. 6. Comparison of calculated and actual unit costs For direct wages for the years 2022-2024
according to the proposed adjustment method — NSK

Based on the comparison, differences of +£0.01 to +£0.02 per km were found, similar to the
case of unit fuel costs. In 2022, the calculated costs were higher by €0.01 per km, and in 2024,
the calculated values were lower by €0.02 per km. For 2023, the calculated and actual costs
were identical. In the case of recalculation based on the Contract, the calculated values were
lower by €0.01 to €0.11 per km than the actual ones. Using the proposed solution, the differ-
ences were minimized or completely disappeared.

The comparison of the calculated and actual values of unit costs confirmed that the proposed
model is able to estimate the real development of costs. The detected deviations ranged
from +£0.01 to +£0.02 per km, which represents a difference of less than 5% compared to the
real values. Based on these results, it can be concluded that the hypothesis of a maximum
deviation of up to 5% has been confirmed, and the model can be considered a reliable tool
for price adjustment in public transport service contracts.
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5. Conclusions

The article focused on the issue of price adjustment when costs change in public service
contractsinthe field of regular bus transport. The main objective of the article was to propose
a uniform and transparent method for including the adjustment of costs, which change over
time due to external factors (fuel prices, average wages), in a public service contract. Based
on the analysis of existing public service contracts in the Slovak Republic and abroad, proce-
dures applied to adjust unit costs for fuel and direct wages were identified. The article also
included the recalculation of unit costs according to existing adjustment procedures.

Based on these calculations, @ method for adjusting unit costs for fuel and direct wages was
proposed. The proposed procedure was verified by application to historical data of the Nitra
Self-Governing Region, which were available. The results showed that the unit costs adjusted
in this way were close to the actual adjusted values in most cases. The differences were
minimal (in the range of +£0.01 to +£0.02 per km) in the case of unit costs for fuel and direct
wages. This result suggests that the proposed method of price adjustment in contracts is
also suitable for practical use, providing a fair basis for price adjustment in long-term public
transport service contracts. From a practical point of view, the recommendation is that
a clear, universally valid method for adjusting unit costs affected by changes in input values
should be included in public service contracts. When adjusting costs, it is important that the
formulas support transparency and verifiability of changes; thus, official, publicly available
statistical data should be used.

The proposed method of price adjustment in public transport service contracts can be
extended, if necessary, to include other items that change during the contract duration, e.g.,
costs for repairs and maintenance, and toll costs.
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