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Abstract The road toll is a significant tool of transport politics due to its economic and social characteristics. Both of
those fields search for integrity in activities for a balanced transport. While the road toll is an attempt of the country for
internalisation of external transportation costs, the method of collecting the toll is a factor of improvement of public roads.
The electronic road toll system (EETS) fulfils those purposes, under the condition of interoperability. The article describes
the functionality of the road toll, its meaning for the internalisation of external costs, the interoperability of systems which
collect road tolls in EU, and the results of incorporation of the electronic road toll systems in Poland. Subject literature, EU
law regulations and institutional data were used in the elaboration.
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1. Introduction

The road toll system is nowadays considered as an effec-
tive tool for limiting negative effects of industrial and social
acceptance for car transportation. Road tolls originated as a
tool for securing the means for construction and mainte-
nance of the transport infrastructure. As K. Button observes
[13], among the three economical functions — allocative,
informative, and profitable —road tolls serve mostly as a tool
for the last of the mentioned functions. However, the dy-
namic development of car transportation forces changes in
the attitudes towards road tolls. Nobel-prize winner R.
Coase stated that [13], policies such as road pricing are not
market solutions, but the most effective way of achieving an
externally determined target traffic flow. In result, the road
tolls are currently used for achieving wider goals of trans-
portation politics such as change of behaviour on transport
users, optimisation of infrastructure usage, limitation of
natural resources usage, reduction of external costs, and
prevention of congestion. The need for internalisation of the
external costs generated by the car transport is a great justi-
fication for expansion of the road toll systems across EU
and for improvement of means of tax collection.

The internalisation of external costs is a tool used to in-
duce transformation on the market branches connected with
transport services, to change the level of demand, and to set
up the profiles of mobility [8]. As a political goal, it is in-
cluded in the so called transport pricing, being a part of the
entirety of subjects concerning the establishment of prices
in transportation. While the rates of transport services are
dictated by free market rules (with exclusion of public

transport), the external effects of transport distort those
rules. Therefore, the issue of transport pricing is considered
as a need to equalise the competitiveness outside and inside
of the branch and the influence of the external effects of
transport. The tolls for exploitation of transport infrastruc-
ture are the essence of the transport pricing.

Considering internalisation as a tool of transport politics
it is possible to indicate many favourable results for roads
users and for society. Beside the general aim to lower the
environmental inconvenience of transport, it is believed that
the empowerment of external costs will bring the following
results [8]:

e reduction of traffic in most congested roads,
mostly in city centres,
increase of movement speed,
lowering of accident rates,
branch displacements in transport,
rise of attractiveness (mainly in prices) of public
transportation in view of the need to commute.

When it comes to the selection of internalisation tools,
the clear vision was presented by J.E. Stiglitz [12], who
stated that economists endorse solutions connected with the
market mechanisms, while governments support direct reg-
ulations since they provide higher certainty of results.

The sustainable development strategy of transport utilises
three rules of charging transport users: polluter pays, user
pays and full costs recovery. Those rules allow conducting
the right postulates, among others, providing a direct con-
nection between the access to common resources and pay-
ment for them, to ensure better usage of the available re-
sources, to eliminate the distortions in competitiveness, to
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reduce external costs and to acquire means for modernisa-
tion of the sector [1].

The aim of this article is to emphasise the meaning of in-
teroperability of the toll collection systems in EU for reali-
sation of the goals of the EU transportation politics. The
theoretical layer of the article is based on Polish and foreign
literature on the subject. In the pragmatic part the diversity
of the electronic road toll systems in EU and the law regula-
tions for interoperability of those systems have been de-
scribed. The empirical data concerns the effects of introduc-
tion of the electronic road toll system in Poland.

2. Interoperability of road toll systems

Lack of interoperability of road toll systems in the Euro-
pean Union is a significant problem for the users of roads,
and for those who manage them. Interoperability is defined
as ‘a characteristic of a product or system, responsible for
ability of different systems to cooperate’. This term can be
understood as interoperability in the context of technical
systems, or more broadly, as a cooperation of systems with
social, political and organisational significance. The Polish
regulation of 2012 concerning the National Interoperability
Framework [13] determines the methods of achieving in-
teroperability in frames of three activities: unification (by
utilisation of compatible standards and procedures), inter-
changeability (by ability to replace the product, process or
service), and conformity (suitability of products or services,
fulfilling determined conditions).

Interoperability in reference to the electronic road toll
systems is an act happening on two levels: national and
international. The first one concerns the integration of na-
tional road toll systems with systems of concession sections
of the roads. The second, international, is connected with
higher level of complexity in view of many factors. Never-
theless, interoperability is possible by incorporation of ex-
ternal on-board units, which will provide the ability to ex-
change information between different systems.

The European Electronic Toll Service (EETS) is a re-
sponse to the need for interoperability of the electronic road
toll system. This system allows for use of electronic road
toll on the areas of EETS, by using one on-board unit
(OBU), one user account in the system and one contract
with the provider of the service [6]. The service involves: a)
providing the users with OBU device, adjusted to their
needs and its maintenance; b) guaranteeing that the subject
collecting the toll will receive the tolls charged from the
users; ¢) sharing the methods of payment with the users, or
accepting the existing method; d) collecting fees from the
users; €) managing consumer relations with the users; and f)
implementing and complying with strategies of data securi-
ty and protection in systems of electronic road tolls [6].

The issue of the interoperability of road toll systems is
an important area of many scientists’ research. This subject
has been studied (among others) by Mertner and Skov [11]
in the context of harmonisation and standardisation of the

road toll systems in three fields: technical-procedural, oper-
ational and institutional. The interoperability of the road toll
systems was also studied by Hamilton and Eliasson [3],
who indicated harmonisation or adaptation as a method of
achieving interoperability. The subject of implementation of
the European electronic road toll was described in elabora-
tion of Van Haaften, Van Engers [21] and Maes [22].
Analyses of road tolls were included in Polish literature in
works of Siergiejczyk, Rosinski [15], Muslewski, Lewalski,
Skibicki, Bojar [14] and Lewandowski [18]. The economic
and technical aspects of interoperability in accordance to
the implemented EETS were described in the elaborations
of Nowacki, Mitraszewska, Kaminski, Potapczuk, Kallweit
[10].

3. Regulations for interoperability of
electronic road toll systems

Since the 90s, electronic systems of road tolls have been
implemented on local and national levels. Lack of coopera-
tion on international level caused them to be not interopera-
ble. It leads to the generation of additional costs, and crea-
tion of obstacles for the users of roads, which are obliged to
buy and assemble different OBU devices in their vehicles,
in order to make collection of the road toll in different Eu-
ropean systems possible.

Directive 2004/52/WE of 29 April 2004 [7], concerning
the interoperability of the electronic road toll systems in the
European Union, was the first attempt to harmonise the
systems. The directive established conditions for ensuring
the interoperability of electronic road toll systems, nar-
rowed the range of utilised technologies to DSRC (dedicat-
ed short range communications), mobile network (GSM)
and satellite localisation (GPS). It also established the con-
ditions for implementation of the European electronic road
toll.

The Decision of the European Committee 2009/750/WE
of 6 November 2009 [5] defined the European service of
road toll (EETS). It was incorporated into the national legal
order [3] as a service, that allows the users of roads in the
European Union to fulfil the duty of payment for using the
roads on which the tolls are being collected (with use of
electronic road toll system), on the bases of the contract
with the EETS provider.

The most recent regulation of the European Union in the
elaborated subject is a Directive of the European Parliament
and of the Council (2019/520) of 19 March 2019 [6] on
interoperability of electronic road toll systems and facilitat-
ing the cross-border exchange of information on the failure
to pay road fees in the Union. It is applicable only to the
road toll systems based on travelled distance, charged after
passing the particular point. It does not concern fees con-
nected with time of use (vignettes) and parking fees. The
important goal of this regulation is to simplify recovery of
failed payments, by introduction of a new system of data
exchange.
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4. European road toll systems

The road toll as defined by the EU regulation [5] refers to
a fee that should be paid by the road user for use of the
given road, road network, object (such as a bridge or a tun-
nel) or a ferry. In fact, the charge is based on the distance
(distance-based charges), time (time based charges) or on
the particular point (cordon fee). In example, truck users in
EU meet the following forms of road tolls:
e curo vignettes, vignettes (time-based fees),
e passing fees (depends on the distance and the type
of vehicle),
e fees for crossing bridges and tunnels,
fees for entering cities,
fees for entering low emission zones.

In existing road toll systems utilised in the EU member
states, the most common is the electric road toll system with
a high level of diversification (Table 1).

Table 1. Road toll systems in EU member states, for trucks

Road toll sys- Utilised technol- Country
tem ogy
Free-flow GNSS with ARTR Hungary, Slovakia, Belgium
or DSRC
Free-flow GNSS with infrared Germany
mode or DSRC
Free-flow DSRC Austria, Czech Republic,
Poland, Portugal, Great Brit-
ain (Dartford Crossing)
Free-flow ARTR Great Britain (Dartford
Crossing)
Free-flow ARTR and DSRC Portugal (A22, ..., A25)
with use of on board
devices
Network of fee DSRC Croatia, France, Greece,
collection points Ireland, Italy, Poland, Portu-
gal, Spain, Great Britain
Vignette Electronic euro Denmark, Luxembourg,
vignette Holland, Sweden
Vignette Electronic euro Great Britain, Latvia
vignette
Vignette sticker Bulgaria, Lithuania, Romania

The most common technology is that of dedicated short
range communication, based on two directional communi-
cation between the fixed devices on the side of the road and
the on-board devices. Devices on the side of the road have
to identify the user of the road (and his vehicle) in order to
charge the fee. In Bulgaria, Lithuania and in Romania tradi-
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tional vignettes in the form of a window sticker are used
[15]. This technology is also used in the Polish system of
electronic road toll. The new Polish system should be based
on the satellite communication, but currently it is allowed to
use the mobile connection system, based on the
GSM-GPRS standard and on radio waves [2].

EETS should work in three technologies mentioned
above. The service is offered by the provider, who is a legal
entity providing the EETS user with access to the service.
The user can choose services of any provider, regardless of
his nationality, place of registration and place of vehicle
registration. In the European Union the following providers
of EETS service have already been registered:

e  Czech Republic: Eurowag

e France: Axess SAAS, Eurotoll, Total Marketing
Services S.A.;

e Germany: AGES EETS GmbH;
Italy: Telepass S.A.;
Poland: Telepass S.A.

In Poland, the section of the motorway A4 from Katowi-
ce to Balice (around 60km) is covered with EETS, which is
a little percentage of roads on which the toll is charged. The
payment is charged by the General Inspectorate of Road
Transport, who has been managing the electronic road toll
system since November 3, 2018. The electronic toll consti-
tutes income for the National Road Fund.

5. Electronic road toll system in Poland

The Polish electronic road toll system — ViaTOLL - was
introduced in Poland on July 2011. It was created by Aus-
trian group Kapch Telematic Services Ltd. In the first phase,
there were 1565 km of national roads, expressways and
motorways which the General Director for National Roads
and Motorways covered with the toll obligation. Currently
(April 2019), the length of paid roads equals around 3660
km, of which 1080 km are motorways, 1275 are express-
ways and 1155 km are highways (Figure 1).
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Figure. 1. Map of the toll road network in Poland.
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One of the functions of road tolls, which is dependable
on the level of interoperability of electronic road toll sys-
tems, is to provide financial income to the country budget
and internalise external transport costs.

Income from road toll goes to the National Road Fund
(KFD — Krajowy Fundusz Drogowy), which supports road
investments in Poland. The National Road Fund was estab-
lished on the grounds of the Act of 27 October 1994, on
Toll Motorways and the National Road Fund [3]. The main
goal of the Fund is to bring together the asset which can be
used for construction and reconstruction of the road infra-
structure, and to cover expenses connected with payments
for the operators of toll motorways as well as for the crea-
tion and exploitation of road in toll systems. Management
of the Fund means is presented Figure 2.

inPLN million
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Figure. 2. Amount of receipts and expenses to KFD during
2009-2018 for the maintenance of road toll systems in Po-
land

In 2009, income to the Fund for the maintenance of the
concession system amounted to PLN 922 million and that
amount doubled in 2016 (PLN 2047.6 million). The biggest
increase in revenue can be seen between 2011 and 2012.
During this period, exactly on July 1, 2011, the electronic
road toll system was introduced. At the same time the ex-
penses on the road toll system had been increasing up to
2012, because the electronic road toll system was being
constructed at that time. Since 2014, income from the road
toll system in Poland has been bigger than the expenses on
the system’s maintenance.

The responsibility for the electronic road toll system lies
on the General Inspectorate of Road Transport. It is planned
to create the National Electronic Toll System, with priori-
ties on the public side such as:

e the system should be based on the latest global so-
lutions, with utilisation of GNSS technology, data
transmission in mobile systems (LTE/5G) and Big
Data,

e the system should be open for new functionalities,
by expansion with use of new modules,

e the system should contain sensitive data within the
area of Poland, and should grant supervisory ser-
vices with access to that data without mediation of
private companies,

e the system will use the existing road toll infra-
structure,

o the system will cooperate with other road toll sys-
tems in the European Union.

The new system ought to cooperate with other toll sys-
tems utilised in the European Union.

Currently in Poland there is one section on the A4 mo-
torway, with a length of 61 km, on which the EETS service
is available. The concessionaire has made an agreement
with the Italian provider Telepass, resulting in the possibil-
ity to use the toll section with the use of devices provided
by the EETS provider.

6. Conclusions

The effectiveness and usefulness of road toll systems is a
complex issue due to the profitable and allocative function
of those fees. The discussion on road pricing has a long
story. Despite the common attitude to the issue expressed
by EU transport politics, according to studies in UE, road
pricing still has national characteristics. Creation of a
framework for the interoperability of electronic road toll
systems is an appropriate step towards making easier use of
toll roads and countering the rising congestion. It also
serves for the fiscal goals of the member states. However, it
does not solve the general problem of internalisation of ex-
ternal expenses on car transport. A valuable indication for
further work on the issue is to adopt the dynamic pricing
rule, which allows to maximise the attractiveness of the
road network to users.
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