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Introduction
Electronic toll collection represents a system of charging the users for using segments of
road infrastructure. This system will replace the current vignettes-based charging that does not
allow charging the users according to the distance travelled on the road they use. With the
electronic toll collection, the hauler bears cost of infrastructure according to the distance
actually travelled and thus one can consider this system to be more just compared to the

system based on vignette purchase.

Germany, Austria and Czech Republic have introduced electronics toll. Electronic toll
collection represents a system of charging the users for using segments of road infrastructure.
With the electronic toll collection, the hauler bears cost of infrastructure according to the
distance actually travelled and thus one can consider this system to be more just compared to
the system based on vignette purchase. Slovak republic predict introduction electronics toll
since 1. January 2010. Toll rates are ratified in Slovak republic on the present and our rates

are ones of the most highly in the European Union [1].

The aim of this paper is to describe to tolls change in Slovak republic and to state

impacts of toll collection introduction on haulers.

Current and prepare status of charges for use of roads
At present, the payment for use of selected segments of highways, high-speed roads and
Ist class roads is derived from the gross weight of a vehicle and validity period of a highway
vignette. Topical payment rates related to use of roads by heavy vehicles are presented in

Table 1 and are stated to the Act No. 428/2008 Col.
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The current vignettes-based charging does not allow charging the users according to the
distance travelled on the road they use thereat this system will replaced the electronics toll in

Slovak republic since 1. January 2010.

Total vehicle weight
Vignette type
35-12,0t more than 12 t
Nine month 495 € 810 €
One month 55€ 90 €
One week 24 € 40 €
One day 8,60 € 10 €

Tab. 1. Payment rates for use of selected segments of highways, high-speed roads and 1st
class roads.

The Act No. 25/2007 Col. on Electronic toll collection for use of selected road segments
sets a precondition that the toll rate for 1 km of a selected road segment is set separately for
the vehicle category from 3.5 t to 12 t (gross weight), 12 t and more (gross weight) and motor
vehicles designed for transport of more than nine persons, including a driver. Moreover, the
manner of toll rate calculation must also take into account alt least the EURO emission class

and the number of axles of the vehicle.

The toll rates are set to the Act No. 350/2007 Col. that appoints to toll rates for use of
selected road segments. The Act No. 350/2007 Col. sets special toll rates for highways and
high-speed roads (table 2) and special lower toll rates for 1st class roads (table 2).

L . . _ st
E Vehicle’s l]:;ghw;tys and high spe]eEd roz;c\lfs — 17 class road —
= e uro 0 - uro IV, uro 0 - uro IV,
S gory 1 Euro I1I. V, EEV 1 Euro III. V, EEV
3.5t - 12t 0,093 0,086 0,083 0,070 0,063 0,063
. |7 12t
= - 2 axles 0,193 0,183 0,179 0,146 0,136 0,136
E - 3 axles 0,202 0,193 0,189 0,153 0,146 0,143
- 4 axles 0,209 0,199 0,196 0,156 0,149 0,146
- 5 axles 0,206 0,193 0,189 0,153 0,146 0,143
??o 3.5t-12t 0,090 0,086 0,083 0,066 0,063 0,063
s £
¢ =
g S |more than 0,186 0,176 0,173 0,139 0,133 0,110
A 12t
Tab. 2. The valid toll rates for highways and high-speed roads and for 1st class roads.
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=== tolling of highways and high-speed roads
= tolling of 1st class roads

Fig. lj-CMurrent tolling scope (on the 1. January 2009).

Change of cost of haulers will induced to change volume tolling of roads in Slovak
republic too. On the present are tolling 715 km roads (figure 2), after implementation of
electronic toll will be tolling about 2 400 km roads (figure 3). It is increase to tolling about
336 per cent.
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Fig. 2. Tolling scope after implementation of electronic toll.

Ratio of bypassing vehicles
The actual share of vehicles bypassing the toll-liable roads after the electronic toll
collection system introduction can exactly be determined only once the tolling system is

launched. The share of bypassing vehicles will be dependent upon:

e Toll rates for the use of roads (toll amount),
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e Availability of an alternative route (how much the haul and transportation time is

increased),

e Hauler’s cost per 1 km travelled by the vehicle and per 1 hour of vehicle operation.
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Fig. 3. Ratio of bypassing vehicles with vehicle operating cost of 20 € per hour in relation to
individual toll rates.

The probability that a hauler will bypass the toll-liable road will go down with the
increasing distance of bypassing route and rising hauler’s cost per km travelled. The same
applies to transportation time. A hauler will use an alternative route if the time necessary for
transportation is longer only in the case that cost per hour of vehicle operation is reduced.
This means the longer the transportation time via the alternative route, the lower is the
probability of bypassing toll-liable roads. The assumed share of vehicles likely to bypass toll-
liable roads in relation to the toll rate amounts and hauler’s cost was estimated by a collective
of authors in the Project 1F51D/119/120 “Modelovani dopadu ceny a rozsahu zpoplatnéni

pozemnich komunikaci na silni¢ni sit’ s vyuzitim dopravniho modelu CR a navazné evropské

M99

sit€” (Modelling the price impact and toll-liability extent impact upon road network with the

use of traffic model of the Czech Republic and the follow-up European network). Analysis of
evasion is developed for the entire road network in the Czech Republic that is comparable
with the road network in the Slovak Republic and so its results can be applied to conditions in

Slovakia.
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The probability of toll-liable road evasion is produced based on the research results for a

vehicle with the cost per 1 hour of operation to be 20 € (see Fig. 3). The figure shows that if
the toll amount is 0,17 € per km, the evading vehicles represent 14.5 %. With the hourly cost

of 13 € per hour (smaller vehicles), however, the share of bypassing vehicles rises up to

almost 18 % (see Fig. 4).

45
0 y = 7,3674x°543%°
1 2 _
R? = 0,9973 *
35 -

30
25 //
20

10 ‘/

obchadzanie (%)

5
0 7"+ "*T——"T—7° 17111 1r T T 1T T
cn >~ O en - O N -~ O N - o n O O n o0 O on O O
S 9 2 -~ aaag a3 % T 0N 99 85
S © o oS o © o o o o o o oS o o S S S o
myto (€/km)

Fig. 4 Ratio of bypassing vehicles with vehicle operating cost of 13 €/h in relation to

individual toll rates

Conclusion

For the conditions of Slovakia, we can define the share of bypassing vehicles based on
the average toll amount for vehicles with the weight over 12 tonnes, using a graph (Fig. 3)
with the cost of operation of 20 € per hour and for vehicles of up to 12 tonnes in the case of
which the cost of operating hour is lower, i.e. using the graph on Fig. 4, which is produced for
operating cost of 13 € per hour. Stemming out from the above analysis, the share of vehicles
bypassing toll-liable roads can be stipulated for the conditions of the Slovak Republic as
outlined in Table 3.
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Category Average Evasion
rate ratio

Uptol2t 0,083 €/km 12,13 %

Over 12t 0,189 €/km 14,95 %

Tab. 3 Ratio of vehicles evading toll-liable roads in Slovakia

Highway

after the e-toll

) collection introduction
prior to e-toll

collection introduction 0,189 €¢/km

14,95 %

Roads without toll-liability

Fig. 5 Ratio of vehicles evading toll-liable roads in Slovakia under toll 4.73 SKK per

km for category vehicles over 12 t
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