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Abstract: Very popular among the environment activists and public authorities, the rolling highways prove to have a poor commercial 

viability. Therefore, the paper tries to find the reasons for this fact. The analysis starts with the descriptions of the technical solutions, then 

the traffic volumes recorded on different transport relations / countries are presented, together with the main findings from the European 
experience. The trends are explained considering the operational issues, the transport costs, the factors influencing the demand, the state 

support and the railway regulations, as well as the requirements of the customers. Special comments are focused on the Romanian 
experience, indicating the operational issues specific to Romania, the necessity for state aids with intensities of 45 - 60% from the costs, as 

well as the savings in external costs. The main conclusions are that the rolling highways are environmentally friendly, but costly and that 

they could develop only if the public authorities implement appropriate support measures and aids. 
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1. Introduction 
The rolling highways or the Ro-La transport services represent 

the actual implementation in civil life of a solution used, for the first 
time, in the World War I for the quick supply of the road and 

armored vehicles in areas with complex military operations. The 
idea was to carry such vehicles on railway wagons. Later, in the 

fourth decade of the 20th century, French and German companies 
performed experiments with semitrailers loaded on flat wagons.  

The first trains carrying lorries were organized and ran [1]: 

 in 1954, on West German Railways, on the relations 

Mühlheim – Hamburg and Frankfurt am Main - Hamburg; 

 in 1960, on French Railways; 

 in 1964, on Swiss Railways, between Basel and Lugano. 

 

2. Technical solutions 
The first trains which ran in West Germany included in their 

composition two axle flat wagons in the series Rmmso 33, adapted 

for road vehicles and having the floor at 1250 mm above the rail. 
Loading and unloading needed a concrete platform built along the 

trains and located at the same level with the wagon floor. A wagon 

could carry a simple lorry, a tractor, a trailer or a semitrailer. 
Passenger cars were not being attached to these trains and the 

drivers were having to travel in the cabins of their vehicles [1].  
Then, in more than 50 years, companies in Germany, France, 

Switzerland, Ukraine, Russia, and India have developed solutions 
adapted to the railway infrastructures in these countries. Table no. 1 

depicts the characteristics of the actual Ro-La wagons. 

In Northern and Central European countries, small wheel and 
low floor wagons have spread. They were developed so that to be 

compliant with the loading gauges specific to the railway lines in 
Europe. Depending on the route characteristics, the trains include in 

their composition 19–24 wagons (carrying the same number of road 
vehicles) and passenger cars for drivers [2].  

Loading and unloading processes are performed horizontally, 
the lorries rolling on or off the wagons on their own wheels, in a 

sequential manner. The processes need mobile ramps at one of the 

edges of the train and usually last 30–45 minutes [2]. 
The specialised terminals have relatively simple layouts and 

could be built as sections in freight/container terminals, respectively 
as independent facilities connected to a railway station. Besides the 

railway tracks, their main components and equipment are the 
loading platforms located at the edge of the tracks or between the 

tracks, parking areas, truck circulation lanes, buildings for 
administrative procedures and loading profile gates. Costs for 

terminal development are estimated at 800000 - 1 million euro.  

The small wheel and low floor wagons are criticised for [3-5]: 
1.Wheel – rail contact characterised by a high pressure, that: 

a) Imposes the use of special steel having very high quality 
and costs for the construction of the wheel tyres and 

other wagon components. 
b) Generates high and quick wear of the wheels and other 

bogie components, due to more revolutions per 

kilometre. The consequence is a frequency of the repairs 

greater than in the case of the wagons with normal 
wheels, respectively the necessity to send the wagons to 

the specialised workshops after running 80000-100000 
km. The effect is seen in the maintenance costs, that are 

three times greater than in the case of the port-container 

wagons [6]. 
c) Generates wear of the rail greater than in the case of the 

normal wheels. 
2.Phenomena of wheel heating, generated by the number of the 

rotations which is greater than in the case of the normal wheels. 
This fact imposes to stop the train run from time to time, with the 

effect of an increase of the transport duration.  
3.Difficulties in the transmitting the braking power from vehicle 

mass to the rail surface, imposing sophisticated and expensive 

solutions for the braking systems; 
4.Difficulties when running in track sections with curves; 

5.Risk of derailment at the passage over the switches, generated 
by the small diameter of the wheels. 

In France, the Lohr company manufactured an articulated 
wagon having normal wheels and two low platforms (Modalohr 

wagon). A platform can carry two tractor heads or a semitrailer.  

  The main feature of the Modalohr wagons is the fact that they 
allow simultaneous, horizontal loading and unloading of the trucks. 

For this purpose, the two platforms of one wagon must rotate by 30° 
with the help of a sophisticated equipment mounted between the 

rails, along the tracks in terminals. The duration of the process 
including unloading of trucks followed by the loading of other road 

vehicles can be reduced to only 40 minutes [7-8]. 
The Modalohr concept also leads to special layouts for the 

terminals. The tracks and the special equipment rotating the wagon 

platforms are located in the middle. Platforms necessary for the 
trucks rolling on or off the wagon are built along the tracks, while 

lanes for truck access and exit are surrounding all these facilities. 
The Modalohr wagons in the first generation are used only on 

the Alpine Rolling Highway, connecting the terminals Aiton (near 
Chambery, France) and Orbassano (near Turin, Italy). The trains 

have in composition 2 end wagons, 12 intermediate wagons and one 

club car, being hauled by two interoperable BB 436 000 electrical 
locomotives. They are able to carry 28 semitrailers or 18 full lorries. 

Modalohr solution has lower maintenance and operation costs 
than in the case of the small wheel and low floor wagons. However, 

it comes with high costs of the initial investments for the terminal 
construction (12/18 million euro) and the wagon purchasing [7]. 

The third solution for normal gauge (1435 mm) is implemented 
in the case of the shuttles through the Channel Tunnel, between 

Coquelles (France) and Folkestone (UK). In this case, the wagons 

design take benefit from generous loading gauge specific to the 
tunnel, so that the result are special, semi-open wagons with normal 

wheels and floors located at normal height above the rails [9-10]. 
Loading and unloading of the road vehicles are performed in a 

serial manner, on one of the lateral sides, using three wagons 
without walls located at the edges and in the middle of the trains 

(loader). Consequently, the terminals must have, along the tracks, 
platforms made in concrete at the same level with the wagon floors.  
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Tabe1: Technical and operational characteristics of the Ro-La wagons [7, 10, 11, 12, 13, 15, 16, 17] 

Wagon series / type / model 
Saadkms 690 
Bombardier 

Saadkkms 

741 
Greenbrier 

Sdmmrs 
Modalohr AFA 
(1st generation) 

ARBEL WBN Model 

13-4095 
(Ukraine) 

Model 

13-9009 
(Russia) 

Model 

13-9961 
(Russia) 

Model 

13-5205 
(Russia 

BRN 

adapted 
(India) Loader Carrier 

Loader 

edge 

Loader 

centre 
Carrier 

Gauge [mm] 1435 1435 1435 1435 1435 1435 1435 1435 1520 1520 1520 1520 1676 

Number of axles 8 10 12 6 4 4 4 4 4 4 4 4 4 

Tare 

Wagon with end 
section 

[kg] 

19500 21300 

23600 40000 54000 34000 53000 52000 34000 28000 33500 30500 26500 24390 
Wagon with no end 
section 

18000 20000 

Length 

over 
buffers 

Wagon with end 

section 
[mm] 

19745 

 
20200 

19060 32480 : 25197 24848 20000 22520 25590 21440 19500 : 
Wagon with no end 

section 
19090 19390 

Loading 

length 

Wagon with end 

section 
[mm] 

18600 18400 

18800 2 x 14010 25200 20000 

: : : 

17800 24300 20000 18280 : 
Wagon with no end 
section 

19000 18750 : : : 

Width [mm] 2990 3000 2600 3095 4380 4120  : : : 3060 3200 3226 : 

Width between guides for 

wheels of lorries 
[mm] - 2520 / 2560 : : 2700 : : : : : 3000 : : 

Maximal 
payload 

Wagon with end 

section 
[t] 

Standard 42 53.7 

48.5 2 x 38 44 : : : : 60 55,5 67.5 56.88 
Wagon with no end 
section 

44 55 

Maximal axle load [t/axle] 8,25 7.5 6 18.5–22.5–18.5 22.5 22.5 22.5 22.5 : 23.38 21.5 23.5 : 

Distance between running gears [mm] 13700 12730 15900 2 x 14400 : 17800 17800 14000 17800 18500 15500 15230 : 

Wheelbase [mm] 750-700-750 4 x 700 2200 2000-1800-2000 : : : : : : : : : 

Height of floor above top of the 

rail, empty 
[mm] 

Standard 410/450 
High tare 430/470 

Ultralow 310/450 

480 : 200 : 820 820 820 968 1200 1100 1133 : 

Height of floor above top of 

rail, with 13 t payload (empty 
lorry) 

[mm] 475 465 410 : : : : : : : : : : 

Wheel 
diameter 

New wheel 
[mm] 

360 / 380 380 360 840-920-840 
: 

920 920 920 
: 

 : : : 

Worn wheel 355 335 325 : : : :  : : : 

Minimal negotiable radius as 
individual wagon 

[m] 80 120 : 150 : : : : :  : : : 

Minimal negotiable curve radius 
in a train 

[m] 150 150 150 150 : : : : :  : : : 

Maximal speed [Km/h] 120 120 120 120 140 140 140  120 120 120 120 
Loaded: 65  

Empty: 75 

Vehicle gauge UIC IRS 505-1 
UIC IRS 

505-1 

 UIC IRS 

505–1 

UIC GB1 and 

GI3 
UIC GC UIC GC UIC GC UIC GC 0–V-M 0–V-M 1 – T 1 – T 

Konkan 

Railways 

Maintenance cost [€/km] 0.08 – 0.15 0.08 – 0.15 : 0.062 : : :  :  :  : 

Price [€/pcs] 150000 150000 : 350000-457000 : 400000 45000 - 55000 : 
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The Eurotunnel company operates 18 trainsets, having in their 
composition 2 locomotives, one passenger car, 3 special loader 

wagons and 30 or 32 wagons which could carry the same number of 
lorries. From the 18 trainsets, 6 use BREDA FIAT wagons (1st 

generation), 9 are composed by ARBEL wagons (2nd generation) 
and 3 employ WBW wagons (3rd generation). The last ones were 

purchased in 2017 for 40 million euro, meaning that the price for a 

such wagon is approximatively 400000 euro [9]. 
Several models of wagons are designed for the area with track 

gauge of 1520 mm [11-13]: 
1.Model 13-4095, produced by Ukrainian company 

Dneprovagonmash, which adapted a type of flat port-container 
wagon for the truck carriage. This wagon is designed with normal 

wheels, a platform located at normal height above the rails, 
platforms allowing the passage of the road vehicles to other wagons 

and devices for secure the lorries during the transport. Loading and 

unloading is performed in a serial manner, at one of the edges, using 
a mobile ramp made in metal. At the same time, such wagons could 

be attached in trains together with port-container wagons. They 
have been used in the following services: 

a) Yaroslav trains, which ran between Lugansk / Kiev 
(Ukraine) to Slawkow (Poland) or vice versa. These trains 

included in their composition 30 wagons of model 13-

4095 and 2 sleeping cars for the drivers. 
b) Viking trains, still running from Draugyste / Klaipeda 

(Lithuania) to Chornomorsk (Ukraine) and vice versa. 
These trains include in their composition both port-

container wagons and wagons of model 13-4095. A report 
indicates a train was made up of 24 Ro-La wagons, 12 

port-container wagons and 2 sleeping cars. 
2.Model 13-9009, produced by the Abakanvagonmash 

Company (Russia) and able to carry both containers and road trains; 

3.Model 13-9961, developed by the Uralvagonzavod Company 
(Russia) and homologated in 2017. This wagon could carry all kind 

of heavy road vehicles (lorries, tractor trucks, articulated vehicles, 
trailers and semitrailers. Their loading and unloading are possible 

both at one of the edges and on a lateral side of the wagon.  Passage 
from one wagon to another one is possible, too. 

4.Model 13-5205, also produced by the Uralvagonzavod 

Company (Russia) and used in an experimental transport of an 
articulated vehicle, between Moscow and Novosibirsk, in 2019. 

In India, where the track gauge is 1676 mm, a flat wagon that 
was initially used for the carriage of rails and steel products has 

been modified so that it could carry lorries. Trains includes up from 
29/30 wagons, each one being able to carry two trucks of 2 axles or 

one truck of 4 axles. There are restrictions regarding the truck 
height (maximum 3.4 m) and gross tonnage (25 tonnes for 2-axle 

trucks and 40 tonnes for 4-axle trucks). Loading and unloading of a 

truck are performed in 10 – 15 minutes, in a sequential manner, at 
one edge of the train, with the help of a platform and a fixed ramp. 

Portable ramps are usually used for unloading, respectively and for 
loading and unloading of the tankers [3, 14]. 

 

3. Trends, issues, learnings 
In Europe, since 1960‟, Ro-La trains have run on 53 relations, 

of which 13 were being domestic and 40 internationals [1]. Table 

no. 2 depicts the evolutions in the last decade. 
 
Table 2: Ro-La routes in Europe [6, 18, 19, 20, 21, 22] 

Year Total number of 
routes 

Number of 
domestic routes 

Number of 
international routes 

2010 14 4 10 

2018 9 2 7 

2021 7 1 6 

 
During the last decade, Austria has been the country operating 

the greatest number of rolling highways. Here, train composition 
includes 8 axle wagons in the series Saadkms. As shown in the 

figure no. 1, the traffic volume has recorded a descending trend. 
In 2010, the Ro-La trains were serving 7 relations, of which 

only 3 are operational today [19, 21]. 

 

 
Figure 1: Traffic volumes on rolling highways in Europe [3, 14, 18, 

19, 20, 21, 23] 

 
The trains were cancelled on 4 relations, due to: 

 Cease of subsidization by the Hungarian Government on the 

relation Wels–Szeged (Hungary) and the by the authorities in the 
region Fiuli-Venezia Giulia, on the relation Trieste– Salzburg; 

 Traffic restructuring made by the national rail operator in 

Austria, Rail Cargo Austria.  
However, the demand is kept because the Austrian Government 

has implemented a policy of environment protection, supposing 
support measures such as state aids, traffic bans during the night or 

in specific periods, high tolls, fiscal facilities for the vehicles using 
the Ro-La services, strict limitation of the transit permits for trucks 

registered in countries which are not members of the European 

Union and free travel on 70 km around the terminals for the users of 
the Ro-La services [23-25]. 

The need for subsidies and other support measures derives from 
the high difference of the costs recorded in the case of the Ro-La 

transport and the cost of the road transport. The respective costs and 
the subsidies are presented in the tables no. 3 and 4. 

 
Tabele 3: Road and Ro-la costs in Austria [24] 

Traffic type 

Road 

[euro / 
1000 tkm] 

Ro-La 

[euro / 
1000 tkm] 

Ratio of Road cost in 

Ro-La cost 
 [%] 

Domestic 56 119.8 46.74% 

Import - export 56 81.8 68.46% 

Transit 56 103.5 54.11% 

average 56 102.5 54.63% 

 

Measurements and calculations performed by the Austrian 
Railways (OBB Holding) and the Austrian Federal Environmental 

Agency (UBA) confirmed the positive effects the traffic shift from 
road to the Ro-La trains. As examples, the specific CO2 savings for 

every relation are depicted in figure no. 2. 
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Table 4: Subsidies granted to the Ro-La trains [20, 25, 26, 27] 

Relation 

Km in 

Austria 
Subsidies 2010 

Subsidies 

2018 

Subsidies 

2020 

Km 

Total  
[€/vehicle] [€/vehicle] [€/vehicle] 

Brenner-
Worgl 

94 Day 90 Day 77 Day 76 

94 Night 45 Night 33 Night 33 

Wörgl – 

Rocanfort 

(Trento) 

96 

90 

Day 77 Day 76 

233 
Night 33 Night 33 

Italy 33 Italy 33 

Rocanfort 
(Trento) - 

Regensburg 

73 

90 

Day 94 Day 94 

463 
Night 47 Night 47 

Cancelled Cancelled 

Wels - 
Maribor 

325 
75 77 77 

341 

Salzburg – 
Fernetti 

(Trieste) 

212 80 81 
Cancelled 

382 Italy 33 Italy 33 

Salzburg - 
Villach 

180 
70 Cancelled 

180 

Wels - 
Szeged 

293 70 
Cancelled 

 
 

648 
Hungary 

6 € / train-km, 

Max. 2500 €/train 

Basel - 
Lugano 

312 

3200 CHF/train + 
170 CHF/truck 

313 
CHF/truck 

Cancelled 

Novara - 
Freiburg 

482 
314 

CHF/truck 

227 
CHF/truck 

(2019) 

Aiton - 
Orbassano 

175 415.51 237 n/a 

 

 
Figure 2: CO2 savings due to the Ro-La trains in Austria [21] 

 

Calculations based on information on a report published Swiss 

transport authorities indicates that, in 2016, the average cost of the 
Ro-La services was 836 CHF/truck. This means that the intensity of 

the state aid has been higher than 40% from the service cost [28]. 
According to the certificates issued by the intermodal transport 

operator Ralpin AG (organiser the Ro-La transports in Switzerland), 
to the interested customers, „every trip on the rolling highway on 

the Freiburg – Novara relation results in the following savings: 299 
kg of CO2, 0.8 kg of nitrogen oxide and 0.01 kg of fine dust‟. As a 

consequence, every year, 30000 tonnes of CO2 are saved [20]. 

On the Alpine Rolling Highway (Aiton–Orbassano), 
inaugurated in 2003, the traffic figures depict positive evolutions, as 

in the figure no. 1, but far from the expectations. The best clients for 
these services are the heavy lorries carrying dangerous goods for 

which the French Authorities forbid the passage through the Mont 
Blanc and Frejus Tunnel and have as alternatives longer road 

routes, on more than 700 km, via Vintimille. 

Information in reports published by the General Inspectorate of 
Finances in 2005 and by the French Court of Accounts in 2018 

allowed to calculate the service costs indicated below [3, 26, 27]: 

 1003,50 euro/truck, in 2005; 

 585,90 euro/truck, in 2015. 

As these costs are related to only 175 km, the demand has been 
kept only through important subsidies (table no. 4), granted in equal 

parts by the French and Italian governments. At the start of the 
operations, the state aid intensities reached 85% from the total cost, 

then they decreased to 50 - 55% [3, 24, 26, 27]. 
On the other hand. estimations from 2015 and 2018 indicate that 

the traffic shift from road to rail would reduce the emissions of CO2 

with 5000 tonnes/year, respectively with 6400 tonnes/year [24]  
The truck shuttle services through the Channel seem to be most 

successful example of rolling highway. In this case, the 
geographical conditions constitute a real driving force. Their 

competitors are the ferry lines that and slow and offer longer 
Channel crossing times and are influenced by the weather 

conditions. In September 2008, a fire seriously jeopardized the trust 
of the clients in truck shuttle services, fact reflected by the 

important traffic losses in the period 2008–2009, that were 

accentuated by the economic and financial crisis. However, in 2010, 
a remarkable recovery occurred. At the same time, the traffic seems 

to be not affected by the Brexit. In this case, neither French 
authorities nor British Government grant subsidies [9]. 

In the „1520 mm area‟, the performances are rather poor: 

 „Yaroslav‟ trains running from Lugansk / Kiev (Ukraine) to 

Slawkow (Poland) or vice versa carried, between 2003 and 2005, 

carried only 3200 trucks [22,29]. The service stopped in 2005, then 
it was restarted, in 2009, with 2 trains / week, for a short period.  

 „Viking‟ trains connecting Klapeida/Draugyste (Lithuania) 

and Illycevsk/Odessa (Ukraine) seem to be more oriented to the 
containers than to the trucks. In the period 2003 – 2008, they carried 

only 535 road vehicles. 

In Russia, experiments were performed on several relations, but 
they were unsuccessful [30]. For the relation Moscow – Helsinki, 

estimations in 2013 indicate the following service costs [15]: 

 For the accompanied combined transport (including the road 

legs, the terminal operations and the rail leg): 1340-1560 euro/truck; 

 For road transport with Finnish driver: 1200–1400 euro/truck; 

 For road transport with Russian driver: 800–1150 Euro/truck. 

In India, the alternative name of Ro-Ro service is used. The first 
trains started to run over Konkan Railways in January 1999. 

Services are currently operated on the relations Kolad – Verna (415 
km, covered in 12 hours), Kolad - Surathkal (712 km, covered in 20 

hours), Verna -Surathkal (305 km, covered in 5 hours) and Ankola- 
Surathkal [14]. 

The Indian Ro-Ro services seem to be popular, because they 
really bring benefits to the truckers. Rail prices are lower than the 

road costs and transport times are much reduced in comparison with 

those specific to the pure road transport, allowing quicker delivery 
and better turnround cycles for the road vehicles. 

The main findings and the learnings from the experience gained 
in more than 50 years by the companies involved in the rolling 

highways transport are [1, 5, 23, 31]: 
1.Attractiveness could be increased only if the services provide 

real benefits to the potential customers. From this perspective: 

a) Price is the most important criterion for choosing or 
rejecting the Ro-La service and must be lower than the 

cost of the road transport; 
b) Transit time must be as lower as possible and cannot 

overcame the transit time specific to the road transport; 
c) Quality (especially the punctuality) and the flexibility 

(especially regarding the check-in procedures) are also 
appreciated. 

2.Without the support of the public authorities and 

implementation of appropriate policies and measures, the rolling 
highways cannot exist. Cease of the public subsidies and aids led to 

the cancellation of the services. Best examples are the trains 
running in domestic traffic in Germany, the trains between Lovosice 

(Czech Republic) and Dresden (Germany) and the trains Wels 
(Austria) – Szeged (Hungary). 

3.Subsidies are not a warranty for the success and 

implementation of the rolling highways. A good example is the 
RoMoNet aiming to organize Ro-La trains between Regensburg 

(Germany) and Bucharest (Romania), which got financing of 
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2326132 euro for three years, through the European Marco Polo 
Programme, but no train ran. 

4.In Western and Central Europe, as well as in India, the Ro-La 
services are organized according to the principles specific to the 

“shuttle” production system [18, 19, 20, 21]. On the other hand, the 
„liner train‟ production system could be observed in the cases of the 

„Yaroslav‟ and „Viking‟ trains [22, 32].  

5.Natural and geographical factors could influence in a positive 
way the traffic development. 

6.Political factors always have important influences. Thus, in 
the case of the international services, services were cancelled in the 

years when new members joined the European Union This 
happened because the truck companies in these countries take 

benefits from the removal of the custom procedures at the borders 
with old members and from the liberalization of the road transport 

in the union, the transit permits becoming not necessary. Examples 

are the trains Lovosice–Dresden, Glogovăţ (Romania)–Wels 
(Austria) or Szeged (Hungary)– Ljubljana (Slovenia). 

7.In the period of the economic and financial crisis started in 
2008, many services were cancelled, or the train frequencies were 

reduced, due to the decrease of the trade volume. As example, we 
could mention the trains Szeged (Hungary)-Ljubljana (Slovenia). 

8.Optimal distance for Ro-la trains seems to be 300-400 km. 

Distances longer than 1000 km corroborated with travel times of 
18-20 hours are not attractive for the truck drivers. 

9. Rolling highway could develop when the loading profile of 
the railway lines allows trucks with the height of 4 m.  

10. On the successful routes in Austria and Switzerland, the 
average train capacity use has been 85 - 90%. 

11. The road transport companies have to cope with the risk to 
see experimented drivers migrating to their competitors, if they 

impose the use of the Ro-la services. This happens when drivers‟ 

revenues are based on performances measured in kilometres 
recorded in driving processes. 

12. Statistics reveals that the truckers from the new EU member 
countries are no more interested in accompanied combined 

transport, the actual users being from Western countries, 
respectively from Turkey and other non-EU states. 

An important issue is that, in the countries members of the 

European Union, the subsidization programmes need, previously, 
the approval of the European Commission [24]. This one checks 

and analyses the compliance with the provisions in the European 
treaties, in the competition regulations and in the „Community 

guidelines on State aid for railway undertakings‟, a communication 
imposing the maximal values for the aid intensities, as below [24]: 

 „for aid for rail infrastructure use, 30 % of the total cost of rail 

transport, up to 100 % of the eligible costs‟. The notion of „aid for 
rail infrastructure use‟ has an ambiguous definition and the 

Commission practice is to take into consideration the rail 
infrastructure use charges and the terminal fees. 

 „for aid for reducing external costs, 30 % of the total cost of 

rail transport, up to 50 % of the eligible costs‟; 

 Higher intensities than those above, if the interested national 

or local authorities come with further justifications and after longer 

procedures. 

The Austrian Government and Italian authorities in the regions 
Trento and Friuli-Venezia Giulia have kept the aid intensities at 

levels compliant with the standard intensities, even though the 
differences between the cost of the Ro-La services and the cost of 

the road transports are higher. On the other hand, the French and 
Italian Governments got approvals for intensities overcoming 30% 

from the total cost for the Alpine Rolling Highway [24]. 
Austria also provides an example for the fact that it is not 

possible to adopt any measure for the protection of the environment 

and supporting the rolling highways. A decision of the European 
Court of Justice that followed an infringement procedure initiated 

by the European Commission forced the authorities in this state to 
remove the bans imposed on the A12 motorway, in the Inn Valley 

(Tirol) for heavy vehicles carrying waste, stones, earth, logs, cork, 
ores, steel, marble, and ceramics. 

All these facts indicate that the European competition rules 

could delay, break or jeopardise the programmes having the aim to 
shift the traffic from roads to other less polluting transport modes, 

including the Ro-La transport. 
 

5. Ro-La services in Romania 
In 1993, Romanian Railways organised in cooperation with the 

Bulgarian Railways the first rolling highway services, between the 
Romanian terminal Bucureşti Progresu and the Bulgarian one in 

Kapichan, using Bulgarian flat wagons in the series Rgs, modified 
in order to accommodate trucks. The respective Ro-La trains took 

benefit from the problems encountered at that time by the trucks at 

the passage of the Romanian – Bulgarian border. When these ones 
were solved, the interest for such services disappeared and the 

services were abandoned. Later, the two railways had a new attempt 
to organise Ro-la trains from Bradu de Sus to Kaspichan and vice 

versa, but the services were also cancelled after a short period [23]. 
Traffic volumes recorded in the relation Bucuresti Progresu-

Kaspichan are presented in table no. 5. 

 
Table 5: Bucureşti Progresu – Kaspichan traffic volumes [23] 

Parameter 1993 1994 

Number of trucks 1945 4515 

Tonnes carried 73910 171000 

 

In 1998, trains were put in circulation from Sopron (Hungary) 

to Glogovăţ. The project was unsuccessful, only 87 trucks being 
carried on this route. 

Despite the wrong experience, but having as arguments the 
growth registered by the Ro-La services in Central European 

countries in the period 1995–2000, the limited number of transit 
permits given by the old members of the European Union to the 

Romanian road companies and the custom procedures at the 

Romanian-Hungarian border, the national freight railway operator 
purchased 160 Saadkkms wagons, representing an investment of 

USD 31.2 million, of which USD 12 million came from a loan 
given by European Bank for Reconstruction and Development. 

Services were organised as in the table no. 6 below. 
 
Table 6: Ro-La trains in Romania, in the period 2002–2006 [23] 

Relation 
Distance 

[km] 
Composition 

Frequency 
[trains / week 

and direction] 

Transit 
times 

 

Glogovăţ - 

Wels 
732 

21/22 Saadkkms  

1 cuchette car 

initially 3  

Maximum 12 

18 h 41 min. 

–20 h 2 min. 

Episcopia 

Bihor - 

Wels 

713 
21/22 Saadkkms  

1 cuchette car 
6 20 h 

 

In time, the services recorded the performances in figure 3 [5, 23]. 

 
Figure 3: Ro-La traffic volumes, in Romania 

 
Trains running from Glogovăţ to Wels had serious competitors 

in the services from Szeged to Wels, because the Szeged terminal is 

located at only 70 km from Romanian - Hungarian border and both 
services served the same market formed from Romanian, Bulgarian 

and Turkish trucks This fact lead, for a period, to the cancelation of 
the Szeged–Wels trains and to the provision by the Hungarian 

railway operator of traction services having poor quality for the 
trains from / to Romanian terminals. 
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Unfortunately, in 2007, after the accession of Romania and 
Bulgaria to the European Union, the phenomenon observed in the 

case of the Lovosice – Dresden trains also occurred in the case of 
the Ro–La trains from and to Glogovăţ or Episcopia Bihor. 

Movement liberalisation for Romanian and Bulgarian trucks within 
the European Union, as well as the disappearance of the custom 

procedures at the Romanian – Hungarian border made the Ro-la 

services totally unattractive.  
In fact, according to the statements in different publications, the 

Romanian road companies did not appreciate the Ro-la services. 
Romanian users of the services organised both in Romania and 

Hungary claimed that: 

 Services were being inflexible, because the organisers had 

imposed the presence of the truck with 2 – 5 hours before the train 

departure and an eventual delay on the route or at loading was 
leading to the loss of the place in train and penalties; 

 Transport duration were being very high in comparison with 

those recorded on roads and highways; 

 Ro-La trains have registered important delays in comparison 

with the official timetable, producing losses to the road carriers; 

 The restrictions imposed to the trucks have not brought 

benefits for the road companies, this fact also characterising the 
drivers‟ programme; 

 On the Szeged – Wels route, taking into account the Diesel 

fuel consumption, the road transport was being even cheaper that 
the rolling road system by 50 – 75 euro /truck; 

 Drivers have not appreciating the Ro-La system, because their 

revenues were depending on the distance covered on roads 
(minimal salary plus a supplement depending on their 

performances). This aspect generated, especially before the 

economic and financial crisis, the risk of migration of the 
experienced workforce to the competitors, having negative effects 

in services and performances of the road transport firms. 
The national railway operator in Romania made efforts to revive 

the Ro-la traffic in Romania and performed experiments on 2 
relations: București Progresu – Glogovăț, in 2008, respectively 

Dornești – Episcopia Bihor, in 2018. 
Taking into account the legal limit of 150 km imposed to the 

initial and final road legs, the Ro-la trains running between 

Bucureşti Progresu and Glogovăţ could traffic from the relations: 

 Bucharest to Arad region or vice versa ; 

 Bucharest to Timişoara region or vice versa; 

 Bucharest to Oradea region or vice versa; 

 Giurgiu to Nădlac or vice versa, representing transit traffic. 

For these trains, the figure no. 4 presents the comparison 
between the total costs specific to the accompanied combined 

transport and those related to the road transport. This costs have the 
status of “business secret”, so that they could not be revealed.  

In both cases, the analysis reveals the following aspects: 

 There is a real demand that could be attracted by the Ro-La 
services if they come with real benefits for the truck companies. 

 The infrastructure status in Romania generates transit times 

much greater than those on roads. For this reason, the possible 

customers claimed that the services did not bring them real benefits. 

 Romanian authorities have developed un unfair policy 

materialised in a huge discrepancy between the rail infrastructure 

use charges and the tolls (price of the vignettes of 1200 euro/year, 
kept unchanged). For comparison, in Austria, the tolls related for 

the normal roads (not for Brenner motorway) are 41 times greater 
than the tolls in Romania (0.01 euro/km in Romania versus 0.41818 

euro/km in 2021), while the Romanian rail infrastructure charge is 
higher than on Austrian railways (3.16 euro/train-km in Romania 

versus 2.44 euro/train-km, in Austria [33], in 2018, for trains with 
gross tonnage of 1000 tonnes). 

 The operation of the Ro-La trains needs subsidies with 

intensities much higher than those in the European regulations. 

 A hilarious fact is that the price of the Diesel Fuel paid by the 

rail carriers includes an excise that is partially used to finance the 

road maintenance. 

 
Fig. 4: Comparison between the total costs in accompanied combined 

transport and road transport 
 

 The total deadweight generated by the tares of the road 

vehicles increase the operating cost of the Ro-La services. 

 There is no exception or reduction from the full payment of 

the vignette price for the use of the rolling highway.  

 There is no tax payment exception or reduction for road 

vehicles used in combined transport; 

 There were limited ways to decrease the different railway cost 

articles. Thus: 

– Rail Infrastructure charges need political will for a 

structural change. According to the legislation into force, 
they must cover the maintenance and periodical repairs, as 

well as the cost for train planning and monitoring. A 
favourable approach could be the taxation at the level of the 

social marginal costs. 
– Fuel and power cost could be decreased if the locomotives 

in the fleet would be replaced with new ones, characterized 

by lower consumptions. Unfortunately, the market price of a 
modern locomotive is about 2.5 – 4 million euro, generating 

higher depreciations costs. 
– Wagon depreciation cost could be reduced to the half of the 

value included into the total cost only if their turnround 
cycle would be significantly improved through go and back 

trips in the same day. Taking into consideration the times 

spent in departure and arrival terminals (at least 3 hours), 
the goal will be achieved if the trains will be able to cover 

both distances in less than 9 hours. This also means that the 
commercial speed should increase from the actual value of 

35 km/h to 70 km/h. Unfortunately, this cannot happen in 
the next years, because modernisation works are planned 

and performed only on the itinerary of the Bucuresti 
Progresu – Glogovaț trains, between Simeria and Arad. 

– Human resources are characterised by a high and costly 

specialisation, by different formation requirements for the 
different positions and by different salaries. At the same 

time, as proved in other countries and in the private sector, 
the same person could perform more tasks than in the actual 

job description specific for his / her position. Therefore, it is 
necessary to review the railway specialisations and the 

requirements for them, respectively to develop formation 

programmes according to the actual requirements on the 
transport market, so that the railway staff could be used in a 

more efficient manner. 

 The development of the rolling highways is not sustained 

through traffic bans, as in Austria. Restrictions are imposed only on 

a limited number of road segments and for limited periods of time. 
While the first experiment tested merely the technical and 

operational issues, the second one was also focused on the effects of 
different regulations on the market demand. Thus, the Ro-La train 

from Dornesti to Russe was organised in a context in which the 
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Environment Fund Administration initiated and launched, in 2017, a 
programme granting subsidies with the intensity of 60% from the 

total costs for rolling highways [34]. The respective programme 
came with a requirement imposing to the rail carriers to calculate, 

invoice and perceive from the road transport companies the value-
added tax (VAT) at the level corresponding to the unsubsidised 

price. Obviously, the potential customers had negative reactions. 

Therefore, the Dornesti–Russe relation was seen as having potential 
to attract demand excepted from the payment of the VAT (VAT rate 

of 0%), respectively trucks running between countries that are not 
member of the European Union, in transit through Romania.  

Initially, the intention was to load and unload the lorries on the 
wagons in the area of the Ukrainian border station Vadu Siret, but 

this idea was abandoned due to the legal framework for the 
performance of custom procedures at a EU border.  

Consequently, in the final solution, the trucks entered in 

Romania through the road border point in Siret, ran on a distance of 
16 km and rolled on the wagons in Dornești station. The trip 

between the border point and the loading station was not excepted 
from the payment of the toll, because the Romanian legislation does 

not allow this. In Bulgaria, the lorries rolled off in a terminal in the 
Port of Russe, then they had to go to the Road Border Point for 

checks, weighting and recording in the computer system of the 

Bulgarian Road administration.  
The main finding from the experiment is that the 

implementation of support measures must always come with a 
strong coordination with all entities that could have influences in 

the customers‟ behaviour and with amendments favourable to the 
rolling highways in the regulations related to the fiscality, road use 

charging and custom procedures. 
On the other hand, Ro-La trains generate savings of the 

emissions of air pollutants, reductions of the external costs and 

decrease of the road congestion. The savings of the emissions of 
greenhouse gases are results of the analyses done on a Tank-to-

Wheels (TTW) and Well-to-Wheels (WTW) basis, with the 
EcoTransIT software tool (compliant with the European Standard 

EN 16258:2012). On the other hand, the reductions of the external 
costs were calculated using the methodology developed for the EU 

Marco Polo Programme. 

The values of the different parameters specific the the 
experimental trains are presented in the Table no. 7. 

 
Table 7: Parameters specifics to the experimental trains [23, 34] 

Parameter 
București 
Progresu - 

Glogovăț 

Dornești - 
Giurgiu Nord fr. 

(Russse) 

Experiment Date 28/07/2008 27/07/2018 

Route 

București 
Progresu - 

Chiajna-Craiova- 
Filiași -Livezeni-

Simeria Triaj-
Glogovăț 

Dornești-Suceava-
Adjud-Buzău-

Ploiești Est- 
Chitila-Chiajna- 

Videle-Giurgiu 
Nord Fr. 

Alternative road route 
București-Pitești-
Ramnicu Vâlcea-

Sibiu-Deva-Arad 

Siret-Suceava-

Adjud-Bacau-
Buzău-Urziceni-

București-Jilava-
Giurgiu 

Distance on Diesel 
traction 

23 km 103 km 

Distance on electrical 

traction 
588 km 482 km 

Total Distance 611 km 
585 km (RO) + 

12 km (BG) 

Distance on alternative 

road route 
545 km 565 km (RO) 

Train composition 
21 Saadkkms +  

1 couchette car 

20 Saadkkms + 

1 couchette car 

No. of trucks 19 19 

Transit time on rail 
16 hours and  
40 minutes 

16 hours 

Transit time on alternative 
road route 

10-12 hours 10-11 hours 

Rail infrastructure use 

charge 
113 €/truck 97 €/truck 

Road toll 
6.05 euro/km 

11 euro/day 

11 euro/day 

 

Deadweight 247 tonnes 247 tonnes 

Increase of the 

infrastructure use charge 

due to the deadweight 

+2.5% +1.9% 

Increase of the Diesel fuel 

consumption due to the 
deadweght 

+18,5% +12.63% 

Increase of the power 
consumption due to the 

deadweght 

+11.2% +12.76% 

Neccesary State aid 
intensity 

50-55% 60% 

Reduction of CO2 
WTW 6570 t/year 7734.3 t/year 

TTW 8395 t/year 7373.00 t/year 

Reduction of 
emissions of NOx 

 

WTW 20440 kg/year 18490.90 kg/year 

TTW 19710 kg/year 15914.00 kg/year 

Reduction of 

emissions of SO2 

WTW -9490 kg/year -3759.50 kg/year 

TTW 55,48 kg/year 54.02 kg/year 

Reduction of 

emissions of Non-
methane hydro 

carbons 

WTW 2920 kg/year 2365.20 kg/year 

TTW 0 kg/year -175.20 kg/year 

Reduction of 

emissions of 
particulate matters  

WTW -803 kg/year -206.59 kg/year 

TTW 219 kg/year 109.50 kg/year 

Reduction of the external 

cost, of which 
4007575.90 €/year 3812965.20 €/year 

 Air pollution 2322662.90 €/year 2145470.00 €/year 

 Climate changes 1147268.00 €/year 1260038.40 €/year 

 Noise 208619.40 €/year 123282.40 €/year 

 Accidents -65189.00 €/year -228724.60 €/year 

 Traffic congestion 394214.60 €/year 512898.00 €/year 

6. Conclusions 
The best characterisation of the rolling highway system is given 

in the prestigious Encyclopaedia Britannica, respectively a “costly 

intermodal technology”. If the trends and evolutions in Central and 
Eastern Europe or on the Alpine Rolling Highway are taken into 

account, the Ro-La services prove to be controversial solutions, 
being simultaneous: 

a) Very attractive for the environmental activists and for the 
large public not involved in transport; 

b) Popular for many public authorities;  

c) Costly and inefficient for the traditional railway operators; 
d) Not interesting for the new entrants on the rail freight 

transport market; 
e) At least indifferent for the road transport firms; 

f) Unpopular for the truck drivers. 
Despite that the rolling highways come with interesting 

technical solutions that could contribute to the sustainable 

development of the society, their commercialization and progress 
are possible only if the road transport companies would really 

benefit from their implementation. Otherwise, it is utopic to think 
that the road carriers would prove civic attitude, taking into 

consideration the scarf competition on the transport market.  
Attractiveness of the Ro-la services could be increase through: 

 Financial support (direct grants) for operations; 

 Financial support for construction for construction or / and 
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development of terminals and for purchasing of equipment 
(specialised wagons, trucks, computer systems, etc.); 

 Fiscal measures (excepting from the payment or reducing the 

different taxes and charges); 

 Policy regarding the charging for the use of the rail 

infrastructure, respectively for the use of roads; 

 Introduction of circulation bans for heavy road vehicles; 

 Severe limiting the number of the transit permits for heavy 

road vehicles registered in countries that are not members of the 
European Union; 

 Bonuses for the use of the Ro-la services; 

 Recognition of the time spent in Ro-la trains as rest time for 
the drivers; 

 Internalization of the external costs. 

Consequently, actions for amending and updating the provision 
of the European regulations (especially those in „Community 

guidelines on State aid for railway undertakings‟) and national 

legislation in many countries become a necessity. 
Moreover, a „must‟ seem to be a debate in connection with the 

competition principles and rules, so that these one would not 
embarrass or delay the implementation of different policies and 

programmes of sustainable development, for which the rolling 
highway represent a real solution. 
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