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Abstract: This article compares the costs of public road and railway regional passenger transport in the district of Pardubice. The article focuses on the differences in unit costs between two means of transport, the objective point of view of the road and railway transport costs in the Pardubice region. The topic of the solution is the classification of the differences in costs for road and railway passenger transport because road transport does not include costs for road infrastructure.
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1. Introduction 

In terms of costs, we can observe significant financial differences and completely unlike approach to cost issues between road and railway transport. In railway transport, we have to distinguish whether the commissioner acts in the interest of the state transport services (i.e. the state through the Ministry of Transport of the Czech Republic) or to secure regional transport service.
Road bus transport in the Czech Republic is commissioned solely for the needs of regional transport services; so-called long distance (or other) lines operate accepting the business risks and their costs are hence covered by the transport carrier. In terms of actual costs processing, we have to differentiate several calculations, which are described later in the article. In another part we investigate and calculate actual costs for a chosen example, especially with respect to fees paid for use of railway infrastructure; the calculation, procedure, and fees are more or less different in every European country.

2. Defining the costs of the Pardubice Region

Defining the costs of the Pardubice Region (PR) is based on the fact, that PR grants subsidies from the Regional Office´s budget for both bus and railway public regional transport. This cost defining is based on actual costs paid by PR to individual transport companies under contracts concluded according to the Act No. 194/2010 Coll., On Public Services in Passenger Transport and amending other acts; between PR and individual transport carriers.
It must be pointed out that these actual costs are not those that are borne by the transport company itself, but those borne by the Pardubice Region. This study investigates these costs of the transport company because the amount of compensation and hence costs of PR depends on these costs as a part of income, revenues and subsidies determined on the basis of transport carrier´s "financial model".

The range of planned services in road transport was set as high as 16,110,377 bus-km for the year 2015 with overall compensation for all transport companies at CZK 299,542,449 and an average subsidy of CZK 18.60 per bus-km.
On the other hand, the range of planned serviced in regional rail transport was set to 4,776,692 train-km for the same year with overall subsidy valuing CZK 478,264,460 and hence an average compensation of CZK 100,12 per train-km.
The subsidy is paid from the PR’s budget in costs of transport services. On the basis of the Czech Government Resolution No. 1132 of August 31, 2009, and the Czech Government Resolution No. 1350 dated October 28, 2009, the State participation in funding railway transport for long-distance transport was approved by a concluded Memorandum about the commitment by the State to finance regional rail transport.

Five variants were selected for the processing procedure and as well as the basis for alternative calculations and comparison of the cost of a public road and railway regional transport.
The actual processing of costs of securing the transport services was carried out in four variants and its results are shown in a table following the description.
Variant No. 0 (Current state) is a current state variant that is used to determine the cost of both types of public regional transport. This alternative does not represent the result to this study but it is shown for the complexity of the solution.
Variant No. 1 (Direct costs calculation) is based on actual cost of the transport carrier (total financial cost) processed on every route (on every line) and therefore also on collated data from individual routes or lines for the full range of provided transport services in train- and bus-km. On the basis of thus identified transport company cost it is possible to compare the cost of public road and railway transport by cleansing the cost of railway carrier (variant No. 2) or by increasing the cost of road carrier (variant No. 3) and by this to achieve comparable base for both public transport types.
Variant No. 2 (Comparable cost – railway transport adjusted) is based on cleansing the costs of both transport modules so that are comparable. The costs are stated in three categories: comparable, incomparable and adjusted. For the purposes of cost comparison, the adjusted costs of the railway carrier are used (without infrastructure cost, without the cost of levy for renewable electricity sources and the costs of building fund).
Variant No. 3 (Comparable cost – road transport increased) focuses on problem of different range of costs by increasing the cost of the road carrier by infrastructure cost and cost of other services that need to be covered by railway carrier on its own account but not by the road carrier (such as maintenance, repair and investments into the road system, IRS, the Regional Office staff, etc.).
[bookmark: _GoBack]Variant No. 4 – this alternative, according to the methodology set up by Transport Bulletin 11/2013, issued by the Ministry of Transport of the Czech Republic quantifies external costs.                                                                          (The ministry od Transport, 2016)
Table 1 
Comparison of variants 
	Variant
	Transport type
	Per 1 km
	Per 1 seat-km
	Per 1 customer
	Per 1 passenger-km

	
	
	[CZK]
	[CZK]
	[CZK]
	[CZK]

	0
	Train
	100,12
	0,67
	44,49
	2,80

	
	Bus
	18,60
	0,41
	26,16
	2,63

	1
	Train
	111,68
	15,52
	x
	x

	
	Bus
	120,84
	31,33
	x
	x

	2
	Train
	88,26
	0,59
	39,22
	2,47

	
	Bus
	18,60
	0,41
	26,16
	2,63

	3
	Train
	100,12
	0,67
	44,49
	2,80

	
	Bus
	25,14
	0,56
	35,28
	3,54

	4
	Train
	125,42
	0,84
	55,73
	3,51

	
	Bus
	36,12
	0,80
	50,73
	5,09




However, the other European countries should be also checked, how they process their transport costs. The calculation of fees for use of railway infrastructure, when compared to other countries, takes into the account similar conditions of railway categories in Pardubice Region, which are set up as following:
· category of nationwide (corridor) electrified lines, for example, Česká Třebová – Pardubice;
· category of regional lines, for example, Pardubice – Hradec Králové or Pardubice – Havlíčkův Brod;
· category of secondary lines, such as f. e. Choceň – Litomyšl or Přelouč – Prachovice.

Fees for use of railway infrastructure in some EU countries
It was decided for a model calculation because the actual comparable data from individual countries cannot be obtained due to their confidentiality.

For a model calculation of fee for use of railway infrastructure, a trainset consisting of a motor unit of 844 series (RegioShark) was chosen, which also consists of two connected carriages with the capacity of 120 seats and weights 84.4 tons (and has 6 axles). The train journey is 50 km in one direction. The prices do not include any other costs like depreciation, wages, energy, etc., are in CZK without VAT and are displayed in Table 2 below.

Table 2
Comparison of individual countries 
	Country / Line category:
	Czech Republic
	Slovakia
	Poland
	Austria
	Germany

	European line (corridor), electrified:
	579.00
	1 669.00
	2 479.00
	2 879.00
	6 141.00

	Nationwide line, electrified:
	475.00
	1 557.00
	1 813.00
	2 139.00
	4 358.00

	Regional line (secondary), non-electrified:
	357.00
	1 543.00
	1 252.00
	1 609.00
	4 000.00




Fees for use of railway infrastructure (economic cost item) in the case of public transport in the Czech Republic are still at some 25 - 35 % in comparison with Slovakia and remain the lowest in whole Europe.
Such fee settings may be associated with subsidizing these costs on railway infrastructure from the state budget. It may be inferred that more funds the governments in other countries save on using the railway infrastructure, the more they must provide from the state budget for subsidized fares (as reimbursement to counties) in public transport directly to particular carriers.
As an example of another model of charges for using transport infrastructure, let us take Austria, where, for the purpose of determining the amount of fees for use of railway infrastructure, the lines are divided into five categories:
· Mountain line through the Brenner Pass (most expensive) = 3.6514 EUR / km
· Additional rail network (terminating branch lines) = 1.0856 EUR / km[footnoteRef:2] [2:  ) Comparable to the line Choceň – Litomyšl or Přelouč – Práchovice.] 

· Other international lines = 2.0248 EUR / km[footnoteRef:3] [3:  ) Comparable to the line Pardubice – Hradec Králové or Pardubice – Havlíčkův Brod] 

· Other mainline railway network  = 1.4778 EUR / km[footnoteRef:4]  [4:  ) Comparable to the corridor lines.] 

· Western main haul (second most expensive) = 2.9923 EUR / km 

The highest fees for use of railway infrastructure can be, as expected, found in Germany. There, it is considered to be a model of a hidden railway infrastructure financing by the state. Regarding the high public transport fares, those are paid by individual federal states and the government hence receives some funds from the federal states back. Due to the fact that fees for use of railway infrastructure do not distinguish the train´s weight (it is paid per so-called route-km), this is used to secretly finance the freight transport as well. The surcharge for freight trains is calculated for trains with a total weight of more than 3,000 tons in total of 0.96 EUR / CZK 26.50 per kilometer. The only difference is then a surcharge of 2% to the overall price in case the freight train does not consist of 90% of railcars equipped with noiseless (“silent”) brakes.
(Zajíček, 2010), (Soušek, Říha, 2014)

3. Theoretical approach for setting the comparability of costs in individual transport modes:

Now let´s compare bus and rail transport. To be able to compare the financial costs of the public bus and rail transport, it is necessary to adjust the starting cost base to comparable cost items. 
Only such financial costs can be compared objectively, which individual carriers generate based on clear or same facts or activities (for example eq. 1).

Total financial costs Ctot are described as a sum, given by the following formula (eq.1):
						(eq. 1)

Consisting of:
Personnel costs (Cp);
Financial costs of energy (Ce);
Financial costs of maintenance and cleaning (Cmc);
Depreciation of transport vehicles (Cdv);
Financial costs of terminal operation and maintenance (Com);
Fee for use of the infrastructure (Cinfr);
Overheads (Co)

Comparable financial costs Cc


Comparable financial costs are a total of those financial items that are reported by all carriers as necessary expenditures to ensure transport requirements. These include personnel costs, energy costs, costs of maintenance and cleaning, depreciation of transport vehicles and financial costs of terminal operation and maintenance described in both transport modules.

Incomparable cost items Cic


Regional rail transport is, in comparison with bus line transport, loaded with two other fees that increase its operating costs:
Fee for use of the infrastructure (Cinfr);
Costs of operation and maintenance of terminals for bus transportation (for example bus stations and stops) (Cbs) will probably be different and lower than similar costs (such as railway station buildings, buildings at stops and station operating staff) (Cts) for railway transport. To balance the difference between both types of costs, we will include only the Cbs costs into the financial costs of the railway transport Cts.
For this reason, to determine comparable cost base, these incomparable costs are deducted at railway transport.

“Adjusted” total operating costs Cadj


The term “adjusted” total operating costs for this study´s purposes means decreasing railway transport cost items by such items that does not appear in road transport (such as fee for use of the railway infrastructure and levy for renewable electricity sources Cres) or are charged but in significantly lower values (cost of terminal operations). In this case, for the railway transport calculation, we use the cost of terminal operations, but at the same level as for road transport. Such “adjusted” total operating costs in the railway transport are often likened to VLAD costs.
At present, the cost calculation for both types of transport modes is performed without adjusting the differences between these modes, and thus carries elements of mutual incompatibilities.

In terms of railway transport, apart from some other variables, one significant variable also enters into the whole process: lockouts and closures. And precisely this variable often extends the journey time and makes the passengers to change to alternative types of transport (generally buses). And for that reason, it is crucial to eliminate simultaneous closures within one route of long-distance trains (in the Czech Republic such trains are labeled with letter “R” accompanied by a number, for example, R10). (Kamenický; Čermáková; Soušek; Němec, 2011), (Zajíček, 2010), (Soušek; Dvořák, 2015)


In terms of rail transport, however, one particularly crucial variable enters the process, namely line closures and replacement of services. This in itself often prolongs travelling time and forces passengers to change to an alternative means of transport (usually bus). For that reason it is necessary to eliminate simultaneous closures within one long-haul rail route (in the Czech Republic, this is indicated by a capital letter “R” and a number; e.




The distribution of closures occurring at different closure points can then be broken down as follows:
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Fig. 1.
Breakdown of closures according to the point of closure
The figure shows that the term “closure” can be applied generally and that its use is varied. However, a power outage will have a different impact on the regularity of rail services than a closure of both tracks on a double track line. When considering the closure point, it must also be taken into consideration whether it is a through line or a shunting track or whether the track in question is occupied or located at a platform at a railway station. As well, the causes are also different. It may be a result of maintenance, repair, refurbishment or upgrading. These latter are often the longest, and usually the most expensive. Maintenance closures deal with the maintenance of a railway line for such purposes as removing vegetation along the track or they may occur during the course of a track inspection when it is necessary to stop regular operations. These closures usually last a few hours or perhaps days, but considering that they are part of a network of transportation, even minor issues have, or may have, an impact on the network infrastructure.
Closures for repairs may last longer.  They may last some weeks, and often actually involve part of the railway substructure or superstructure. Examples include the repair of bridges or tunnels on the line, the repair of overhead catenaries or repairs related to the track (reballasting, etc.). Their impact may be considerable, as that section will generally be closed for a longer period of time and in terms of longer term planning (annual plan of closures) it may not be included at all; i.e., the need to close a line for repair may not be known until a relatively short time before it happens. 
Closures for refurbishment are closely associated with the idea of “closures for repair”, but usually last longer and are more planned. Refurbishment may mean such operations as the complete replacement of the rails in connection with the construction of an overhead catenary. Its impact is evident given the scale and especially these types of closures must be reflected in the concept of long-term planning of closures in context, as defined in this work. Upgrading closures refer to a complete restoration or extensive reconstruction of a section of track. This includes for example, the extensive upgrade of a railway line through the construction of another parallel track in conjunction with an increase in line speed and the electrification and construction of a rail transit corridor (such as that which took place in 2015 in Úvaly). From the point of view of the current status, several basic premises generally apply in the Railway Infrastructure Administration (SŽDC) when planning closures; particularly:
· Avoiding overlapping closures in order to prevent a train from twice being
· replaced by a bus service during its journey
· diverted, or both diverted and then replaced by a bus service in another part of the route,
· Providing all necessary measures for the timely commencement, suspension and termination of closure work,
· Fully utilising the closure time period,
· Permitting any changes in closures that have already been authorised to take place,
· Restricting closures which require alternative transport during a time of:
· Monitored or anticipated transport peaks or at a time of,
· Increased transport operation.
Costs of using rail transport routes are reduced proportionately by the untravelled (closed) section, usually in the order of some percents. However, costs increase for the provision of alternative transportation, which for closures of more than about 50 km are higher than the costs of using the transport route. This then creates another fairly substantial financial burden while, according to the operators, passenger numbers fall; hence the organisation of large-scale closures (such as the closure of the Zábřeh – Jesenik line in the Olomouc region in summer of 2016) are very costly and difficult to organise, as shown in the diagram on the previous page. 

4. Conclusion 

Total financial costs of bus and rail public transport are most strongly influenced by the rates of depreciation of transport vehicles (around 86 %).

A big part is played by the fact that a bus and a railway rolling vehicle have severalfold different buying price as well as a period of service life (factory preset). When using rolling stock at the end of its technical life or even beyond the depreciation line, this provides the railway transport with undull advantage. When using the road and rolling stock with similar purchase years, this, on the other hand, represents a disadvantage for the railway transport due to its higher buying price, which often depends on different technical and safety requirements for road and rail transport vehicles.
In terms of the financial costs of road and railway transport, a very frequent marker and an argument are the value of "total financial costs per km".

Even though it completely ignores the different weight of transport vehicles used in bus and rail transportation. Despite the undeniable fact that the weight of rolling stock is usually related to greater transport capacity, its part is also played by legal conditions, which the railway carrier cannot control. The most significant are the safety requirements on the vehicle´s frame structure (according to the Act no. 266/1994 Coll., On Railways and the Regulation no. 173/1995 Coll., which issues the Rules of Railway Operations). Due to this a typical bus Karosa weights around 10 tons when diesel railcar of 810 line weights double. Yet their operational and technical parameters (such as engine, transmission, capacity, etc.) are comparable. It seems that the only objective measure is to relate the economic and technical data to gross tonne-kilometer (grtkm), which would, however, not too objectively favor the railway transport in the end.
Due to the fact, that the main objective of public passenger transport is to satisfy transport needs of the population in a defined territory, the decisive parameter of each vehicle is its transportation capacity. As objective hence could be seen a conversion of operational-technical and economic values per seat of the offered transportation capacity.
For non-electrified tracks, the commissioner, and the railway carriers must have an interest in preferring self-contained motor railcars or motor units of lightweight construction to trainsets consisting of classic passenger railcars pulled by a diesel locomotive.

A road and railway public passenger transport commissioner will always, before preparing and agreeing to new Timetable or before issuing a license to a new carrier, face the decision whether to prefer financial costs or passenger comfort. In the first case, more convenient would be to put into the service “older” vehicles being aware of a possible negative reaction by the public. A very critical moment for the railway transport is the fleet renewal. Due to the network characteristics of the railway transportation and long service life of rolling stock, it is important to agree on the highest consistency between the individual commissioners of passenger transport in the public interest. This mainly applies to regional transport. It would be desirable to exclude cases when individual Regional Offices require different types of rolling stock and their requirement is given its weight by contributing to the purchase from their Regional operational programs.

Experiences from Germany on the organization of public passenger transport – a transportation within given region is planned and commissioned by individual federal states, which then act as so-called regional rail transport commissioners. Depending on national legislation, these commissioners become members of organizational structures of transport associations, special-purpose associations, local corporations or respective departments of regional administration. How exactly the regional transport is organized, what types of trains and on which lines will operate, with which transportation capacity, whether they will be manned by an accompanying train staff, all of these parameters are not decided by transport companies such as Deutsche Bahn or their competitors, but by individual commissioners, hence the state governments.
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132 Cas a délka trvani viluky

Vituky podie casu mizeme strukturovat jako vilulky:
* deani — vjluky se konaji v dobé 0d 600 hdo 18.00 b
* noni —vjluky se konaj v dobé od 18.00 b do 600 b

Die delky trvini jde o vyluky:
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* nepietriité — vyhuky probibai vice dat za sebou bez peruseni

133 Misto vylouceni
‘Rozdéleni vk podie mista vylougeni je zobrazeno na obr. 1

Obrizek 1: Rozdélens vyluk podle mista vylouéeni
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