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Abstract 
This paper presents a new method for modeling passenger rail tariffs in twenty-five European countries. A fine segmentation of the supply and demand side of the market allows the formulation of regression functions that model tariffs as a function of the distance of a trip. The data used for the estimation of the regression functions are based on a comprehensive investigation of rail tariffs for sample relations. Country tariff data for the estimation of country- and segment-specific regression functions are collected for each demand/ supply cross segment. The geographical scope of the analyses are the 27 EU member states as well as Switzerland and Norway.

A representative route for each origin-destination relation is chosen in a rail network model as the shortest-time path, using a real timetable. The rail network model provides the distances of the rail journeys, differentiated by country and type of train (line number). Finally, the regression functions use train type, country, and distance to estimate the monetary user costs at the level of origin/ destination relations.
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 Introduction

1.1 Motivation

Ticket prices make up a relevant share of the generalized cost of passenger rail travel. An accurate database or model of these prices for a given origin/destination (O/D) matrix is therefore indispensable for computing the distribution of trips and modal shares. For models at a pan-European scope, the required data volume is very high, while the availability of the price data for rail travel is very low. Typical demand models divide the region into around 1,200 zones, requiring mode-specific cost data for more than 0.7 million O/D relations. And, in contrast to air transport, a common database for European passenger rail tariffs does not exist. Rail tariff information is available only for individual countries, or even only for individual companies, and there is no easily accessible source for individual origin-destination (O/D) fares. 

Furthermore, the rail passenger market is characterized by highly differentiated tariff systems with significant differences between European countries, railway companies and service segments. The fare a passenger has to pay for a rail journey not only depends on the traveled distance and the wagon class used, but for instance also on train types used, the relative competitiveness of rail services in comparison with other modes, or the yield management techniques applied by service providers. 

The current practice for the computation of rail passengers’ fare is the application of linear cost functions of distance traveled (e.g. MEAP et al. 2000). This method, however, fails to consider for instance that tariffs depend on the type of rail service provided on an O/D relation: tariffs on an O/D relation served only by regional trains can be expected to be significantly below those on an O/D relation of the same length operated by high-speed trains. Furthermore, the approach does not consider that the dependence on the distance traveled is often not linear, but concave, i.e. marginal price decreases with distance. 

Hence, the main objective of the present paper is to overcome the non-availability of rail passenger tariff data at pan-European level by creating an impedance matrix for rail passengers’ user costs for the year 2004, at the level of European O/D relations, while considering

· country- and operator-specific peculiarities of tariffs,

· and the types of trains that are provided by rail companies on each individual O/D relation.

The contents of the paper are based on the results of the ETIS
 project. 

1.2 Structure of the Paper

The paper is structured as follows: Chapter 2 discusses the determinants of passenger rail fares and the segmentation of the market. This segmentation is applied in chapter 3, where the methodology for modeling passenger rail tariffs is described. In chapter 4 selected results of the empirical study on rail tariffs in Europe are presented, whereas chapter 5 discusses the regression parameter estimates and compares modeled tariffs to real tariffs for some relations. Chapter 6 contains the lessons learnt from the application and the conclusions. The paper concludes with chapter 7, the outlook. 

Determinants of Passenger Rail Tariffs and Segmentation of the Market

1.3 Determinants of Tariffs for Passenger Rail Services

Generally speaking, companies fix prices for goods or services according to their costs, the demand and customers’ willingness-to-pay and the prices charged by competitors (e.g. Nieschlag 1994; Olbrich 2006). More specifically, the price a railway company charges for a journey depends on the prices of “competing travel alternatives, […] on the speed of the train, the time of operation, and the distance of travel” (Talluri and Van Ryzin 2004: 562). Adding a few further dimensions, the ticket price a railway company charges for a journey can – from the viewpoint of the user – be regarded as depending on the following determinants (based on Szimba et al. 2005):

(1)
distance traveled,

(2)
wagon class used,

(3)
comfort on board and service facilities,

(4)
travel speed,

(5)
point of time of booking,
(6)
competitiveness of the rail mode against other modes

(7)
and the flexibility of the ticket.

Furthermore, the operator’s internal cost structure, the charging system for the use of railway infrastructure, or the business concept are further factors to be considered. As data on a railway company’s internal cost structure is often confidential information, it cannot be taken into account here. 

The objective is to develop an approach that allows modeling rail fares as a function of the distance traveled and the other determinants listed above. This could be achieved by defining market segments, which incorporate the determinants besides the distance traveled. If this is possible, then the tariff can be expressed for each market segment as a function of the distance traveled. 

The determinants “wagon class used”, “point of time of booking” and “flexibility of booking” represent passengers’ traveling pattern and can be incorporated in the definition of the demand segments. The determinants “travel speed” and “comfort on board and service facilities” are mainly determined by the supply side. Under the assumption, that high-speed rail services are highly competitive against the other modes, the factor “competitiveness of the rail mode against other modes” can be regarded as being associated with the supply side as well.

1.4 Segmentation of the Rail Passenger Market

As regards to an adequate segmentation of the supply side, following patterns should be taken into account. First, the tariffs for high-speed rail services may depend significantly on the relation considered. If the rail service provided is highly competitive against other modes the tariffs may tend to be higher than for relations where the rail mode is less competitive. Second, it should be taken into account that there are conventional long-distance trains, for which – since certain on-board services are provided – higher tariffs are charged than for conventional long-distance services, which do not provide such on-board facilities. Third, for local and regional rail services the tariffs can be subject to regulations, as such services are often operated on behalf of public authorities. Taking into account these aspects, the following supply segments are distinguished:

(1) high-speed rail services on high-speed rail infrastructure, such as ICE service Frankfurt – Cologne, TGV service Paris – Lyon – Marseille, AVE service Madrid – Sevilla;

(2) high-speed rail on conventional infrastructure, such as ICE service Stuttgart – Zurich, TGV service Toulouse – Bordeaux, ES service Torino – La Spezia;

(3) qualified long-distance trains, such as trains with EuroCity/ InterCity standard;

(4) other long-distance trains, such as direct trains/ inter-regional trains;

(5) and regional trains.

As regards the demand side, the trip purposes can be used for the segmentation, since the purpose of the trip can be assumed to influence both the choice of the wagon class, booking patterns and the needed flexibility of a purchased ticket. Here the demand side is segmented by two trip purposes, business and non-business: 

· business travelers use first class, buy a flexible ticket and do not buy the ticket in advance;

· non-business travelers use second class and are able to buy a ticket a minimum of three days in advance.

2 Methodology for Modeling Passenger Rail Tariffs

Based on the market segmentation of the previous chapter, the tariff of the ten possible combinations can be expressed as a function of the distance traveled. The task of computing the tariff matrix can be split up into three steps:

· generation of regression functions per demand/supply segment and country;

· application of a rail service network model in order to determine the applicable distances for each O/D relation individually;

· combination of the two estimates.

2.1 Estimation of Regression Functions

Since a comprehensive database of European passenger rail tariffs is not available, tariff information was collected for sets of sample relations. These sample O/D relations are defined for each country individually, taking into account country-specific level-of-service patterns and covering a reasonable range and distribution of trip lengths. The distances for selected O/D relations were obtained from the respective rail timetable. The samples for each demand/supply segment include at least 15 to 20 relations, depending however on the number of different connections available for a certain supply segment
. In the next step, the respective regression models are applied for each demand/supply segment. 

2.2 The Rail Network Model

Estimates of the distance traveled for each sample relation are required from a separate data source, as precise routes were not available for the relations along with the tariffs. These distances are derived from European rail timetables that have been mapped to a geographically accurate rail network. This requires details of the geographic provenience of the tracks and the stations on the chosen route in addition to the traditional quantities describing the service, like travel time and the number of changes. A timetable coupled with a rail network in a geographical information system (GIS) is suitable for such queries. The routes used for each relation in the tariff regressions are the shortest-time paths in a rail network model implemented in the VISUM software environment (PTV 2000).

The distance traveled in each country is needed for each O/D relation in order to estimate the regression parameters. The timetable also provides distances and train types to enable the application of the regression models to extrapolate rail tariff on other non-sampled relations throughout Europe.

The model was originally developed at the Institute for Spatial Planning at the University of Dortmund (IRPUD) (Schürmann 2001) and later adapted to a higher resolution demand matrix (Bleisch and Fröhlich 2003, Hackney 2004). The network has 36,000 nodes and 78,000 links and is spatially and topologically consistent with the network of the Geographic Information System of the European Commission (GISCO). Train schedules were entered by hand from the Thomas Cook Timetables of September 2002 (Thomas Cook 2002), and their routes geocoded to the links and nodes in the network model. While this process is labor-intensive, it is the most feasible way to obtain large samples of track distance for rail services due to the very high cost of alternatives. Access to digitized timetables in formats usable for GIS models would have required separate negotiations with each rail corporation in Europe. Meanwhile, more computer-intensive batch searches of service attributes on relations, for example on the commercially available database of the Deutsche Bahn, are not geocoded and lack geographic provenience and kilometers traveled.

The geocoded timetable includes all international, EuroCity (EC) and high-speed trains, plus inter-regional (IR) service in the Alps region and to airport stations. The goal was to geographically map the time-shortest rail connections for 1412 x 1412 NUTS3 pairs (the number of zones in Europe that are reachable by train). NUTS (Statistical Classification of the Territorial Units) is a European administrative territorial unit, where level 3 corresponds to a resolution of a large city or a small province, depending on the country. Clearly, many trains were needed, but hand entry of all 200,000 rail services in Europe would not be feasible. New stations and services were added to the model incrementally and a minimum criterion for level of service to zones at NUTS3 resolution was established in order to ensure regular coverage across the map. The minimum requirements were that each O/D relation be served by at least one connection and that waiting times for changes never exceed six hours. A maximum of six train changes is allowed (lines and stations are added to the timetable model until these criteria are met for all relations).
The geocoded timetable has 2,736 served stations, nearly two per zone, and 6,537 services. Improvements to the original (NUTS2, or state/ province-level) model were made primarily in eastern and northern Europe, especially eastern Germany, Poland and the Baltic States, with important updates in Spain, the UK, and Italy. The distribution of the lines in the European countries is summarized in Table 1. 781 international lines are also included. 

The minimum travel time route is chosen by the rail line network, for up to three origin and three destination stations. Travel time is defined as the access/egress time between the NUTS3 centroid and the train station, plus the total travel time between end stations, while waiting time is weighted the same as travel time and changes are not penalized. Zone connectors shorter than 20 kilometers were given the speed 25 km/h to simulate urban and local roads. Zone connectors longer than this were given the speed 40 km/h to simulate regional trains not modeled and higher speed roadways. Only major ferry service was modeled, with speeds from actual timetables found on the Internet. The search is conducted over a departure period of 24 hours, and a completed connection is permitted to take up to seven days.

The train type for most relations varies by stage of the journey. For the regressions, it is defined as the type that is used for the longest (distance) stage of the journey. The types have different names in different countries and a best attempt is made to standardize the categories for the regressions (Table 1). Apart from allocating the train types to the supply segments, the table also illustrates those countries where “global” tariffs are applied, i.e. where no tariff distinction is made for different service segments. The entries of the table refer to abbreviations applied in the respective country in order to address certain types of trains: for instance “ICE” is an abbreviation for the German high-speed train “InterCityExpress”, whereas “TGV” stands for the French high-speed train “train à grande vitesse”. 

Table 1
Train types per country and allocation to supply segments 

[image: image1.wmf]Country

(1): High-Speed 

Rail (HSR) on HSR 

Infrastructure

(2): High-Speed Rail 

on conventional 

infrastructure

(3): Qualified Long-

Distance Trains

(4): Other Long-

Distance Trains 

trains

(5): Regional 

Trains

Number of Services 

in the Rail Line 

Network Model

Austria

ICE

EC, IC

E

R, S

211

Belgium

EC, IC

IR

R

76

Bulgaria

D

R

46

Belarus

D

R

4

Switzerland

ICE, CIS

EC, IC

D, IR

RX, RB, S

668

Czech Republic

EC, IC

Os, Sp

R

106

Germany

ICE

ICE, CIS

EC, IC

D, IR

IRE, RE, RB, SE, 

S

976

Denmark

IC

R, S

180

Spain

AVE, Altaria, 

Talgo 200

Alaris, Euromed

IC, Talgo

Diurno, Finisterre, 

D

RE, Regional

277

Finland

S 220

IC

Express

Regional

119

France

TGV

TGV

EC, IC

Corail

TER

738

Greece

ICE, IC

IR

R

73

Hungary

IC

D

R

107

Ireland

IC

R

77

Italy

ES

ES

EC, IC

IR

R

773

Luxembourg

IR

R, RE, RB

2

The Netherlands

IC

D

RE, R

90

Norway

IC

Express

Regionaltog

61

Poland

EC, IC

EX, P

R

153

Portugal

Alfa Pendular

IC

IR

R

63

Romania

IC, ICRapid

Accelerat

Persoane

93

Russia

D

R

9

Sweden

X2000

IC

R

193

Slovak Republic

EC, IC

IR

R

105

Slovenia

EC, IC

D

R

6

Ukraine

D

R

8

United Kingdom

N.N.

N.N.

N.N.

517

global tariff valid for all train types


A route table and a line table are written out of the rail line model for the chosen routes on each relation. The route table indicates the lines chosen for each relation and the stations for train changes, and contains more than 10 million entries. The line table contains travel time and distance for all train lines, broken down into segments between train stations. The tables are merged to determine the kilometers traveled in each country. Only the nodes (stations), and not the links, are geocoded. The kilometers are allocated equally to each country for segments which cross borders, with only a few kilometers error. 

2.3 Merging the Rail Network Model Information with the Regression Estimates

The data computed with the rail line network model comprises – for each O/D relation – the train type used on the longest stage of the journey and the distances per country. The distance information is used in the corresponding regression functions to estimate the fares. International trips were split at the borders – i.e. the fare for a trip from country A to country B is the sum of the fare in country A from the origin to the border with country B and the fare  in country B from the border to the destination. 

Figure 1 gives an overview on the developed methodology. Sample relations are defined, and tariff information is collected for each segment and each country, mainly by searching the railway companies’ websites. Each segment is treated individually, together with information on trip lengths, in order to generate regression functions, which estimate the tariff as a function of the traveled distance. For each O/D relation in Europe, distances per country and train type are computed with the rail network model. These trip lengths are entered into the estimated regression functions to calculate the fares.
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Figure 1
Overview of the proposed method

Survey of Passenger Rail Tariffs in Europe

This chapter presents some selected results of the empirical analyses for the year 2003. The non-linearity of the tariffs (section 4.1) are dealt with, as well as differences between countries (section 4.2), service segments (4.3), and demand segments (4.4).

2.4 Non-Linear Relation between Tariffs and Distance Traveled

The empirical analyses have confirmed the assumed non-linear relationships between tariffs and the traveled distance. Figure 2 illustrates this pattern by the tariff per traveled kilometer in dependence of the length of a rail trip. The graph also illustrates considerable differences among the countries, which is further discussed below.
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Figure 2
Tariff per km in relation to the distance traveled (business trips)

2.5 Differences by Country

Figure 3 illustrates the link between distance and tariffs for high-speed trains on high-speed rail infrastructure in Germany, Spain, France and Italy (demand segment business): the highest tariffs can be observed in Germany, the lowest in Italy. Particularly in France, where the maximum length of a continuous high-speed train connection on high-speed infrastructure is more than 700 kilometers, a concave function can be observed. The tariff structure in Germany highlights relatively large differences between different lines. Particularly relations via the new high-speed line between Frankfurt and Köln are charged more than other high-speed connections of comparable length. 
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Figure 3
Tariffs of high-speed trains on high-speed rail infrastructure for the demand segment business

An even stronger variation between European countries can be observed for “other long-distance trains” (see Figure 4). Among the countries depicted, the highest tariffs are charged in Switzerland, Germany, Austria and the Netherlands, whereas Hungary, Poland and Romania have comparatively low fares.
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Figure 4
Tariffs of other long-distance trains for the demand segment business

2.6 Differences by Service Segments

Figure 5 illustrates the differences between service segments with the example of Spain. The lowest tariffs apply to regional and local train services, whereas the highest tariffs are charged for high-speed trains that use high-speed infrastructure. The fare for a 200 km journey on the high-speed link between Madrid and Seville (business trip) is about three to four times above the tariff for a journey of the same length with a regional train, which is an unusually large spread.
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Figure 5
Differentiation of rail tariffs by supply segments – Spain

2.7 Differences by Demand Segments

The differences between the demand segments are determined by the assumption that business travelers use first class and non-business travelers second class. Figure 6 exemplifies these differences for Italy (service category “other long-distance trains”) and Figure 7 for Poland (service category “qualified long-distance trains”). Apart from showing the price differences between the demand segments, the graphs illustrate the wide range of pricing schemes which are applied in European countries: in case of the service segment “other long-distance trains” in Italy, the price rate is constant with distance, while for the selected service category in Poland, the price rate decreases with distance. 
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Figure 6
Price/ distance relationships for other long-distance services in Italy
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Figure 7
Price/ distance relationships for qualified long-distance trains in Poland

3 Regression Estimates

3.1 Regression Coefficients Obtained

The fares are approximated using polynomial regression functions of (maximum) 4-th degree. Thus the tariff for demand segment p and service segment s, as a function of the trip length d, 
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regression parameter for demand segment p and supply segment s  (i= 0, 1, …, 4), and
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trip length on the route with the minimum travel time.

The resulting regression parameters for each country and each segment are shown in Table 2 in the Annex. The tables also indicate the coefficient of determination 
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 and the adjusted coefficient of determination 
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. The adjusted coefficient of determination takes into account the size of the underlying sample n, too. The last column shows the distance range for which the respective regression function was estimated. The column “segment“ indicates the segment by referring both to the demand side (b – business; nb – non-business) and the supply side according to the supply categories listed in section 2.2, i.e. the entry “nb3” refers to non-business trips of the supply segment “qualified long-distance trains”. 

In case of Greece, an additional differentiation has been made for services offered on standard gauge (indicated by “n”) and narrow gauge (indicated by “m”). In Poland the usual allocation of the trains to the standard supply segments could not be maintained. The long-distance train “EXPRESS” is allocated between the service categories (3) and (4) and is labeled in the table by “EX”. The evaluation of the empirical material revealed the requirement to take into account in a few countries an additional service cluster, a combination of service cluster (1) and service cluster (2), in order to capture high-speed trains, which operate both on high-speed infrastructure and on conventional infrastructure. This service segment is labeled in the tables ‘1+2’.

3.2 Evaluation of the Results

The quality and applicability of the regression functions were tested for some sample relations between and in eight countries Austria, France, Finland, Germany, Italy, Spain, the Netherlands and Switzerland. The November 2004 fares were compared with the estimated tariffs. Taking into account country-specific peculiarities (e.g. increase in tariffs, introduction of new lines, heterogeneity of tariff systems) the biases between modeled and real-world tariffs are in an acceptable range. Special attention has to be paid to the fact that the regression functions were based on 2003 rail tariffs. Hence the regression functions do not represent possible changes in rail tariffs introduced at the end of 2003 or in 2004. In this period of time increases in rail tariffs have taken place in Germany, the Netherlands, Finland, and for some relations in Italy. 

The lowest bias between modeled and real-world tariff can be observed in Austria with a very homogeneous tariff system, where tariffs do not differ by train types, but only by the distance traveled. In Switzerland the biases are at a higher level, which is due to a more heterogeneous tariff structure (especially on the Lötschberg-Simplon axis). 

Italy highlights O/D relation-specific peculiarities, which cannot be modeled by the applied approach: the fare for Milan – Bologna (219 km) is higher than the fare for the longer relation Milan – Venice (267 km). Therefore the real fares deviate strongly from the modeled tariffs. The relation Turin – Genoa reveals an increase in tariffs since 2003. 

Regarding Spain the only high-speed line of the year 2003 Madrid – Seville is operated by three train types, each of them with a specific tariff structure, which however were merged for the estimation of the regression functions. Since the selected sample relation Madrid – Seville represents an AVE connection, with the most expensive tariff structure on this line, the modeled tariff is lower than the real tariff. The high deviation on the relation Barcelona – Madrid is due to the fact that a partial introduction of high-speed services between the two cities was accompanied by an increase in rail tariffs. 

Biases in France are caused mainly by the rather heterogeneous tariff structure for high-speed trains. The same holds true for Germany. In case of Germany the increase in rail tariffs in April 2004 explains the (moderate) differences between modeled and real tariffs, too. The deviations in the Netherlands and Finland are predominantly driven by changes in tariffs by the railway companies between the end of 2003 and November 2004.

Lessons Learnt and Conclusions

This empirical study of European passenger rail tariffs has emphasized significant differences between countries and – within the same country – by service and demand segments. Ignoring these country-specific and supply segment-specific peculiarities for the generation of passenger rail tariffs would result in a distortion of the results. In most of the countries, the tariff can – for individual demand/ supply cross-segments – be modeled as a function of the distance traveled. 

The only country for which the applicability of the developed scheme has to be subject to further evaluation, is the United Kingdom: first, the services provided in the UK can hardly be allocated to either of the defined service segments, as the logic for the categorization of train services differs from that in the continental part of Europe; second, due to the far-reaching deregulation of the market, there is a high number of rail companies offering long-distance services in the UK. Each company seems to follow its own tariff policy, which results in a hard to understand picture for the whole country. Hence, in the UK it might be more adequate to analyze the tariffs at the level of operators rather than at country level.

In general, the tariffs in those supply segments associated with high-speed rail services, seem to be driven to a lesser extend by the distance of a journey. Hence the tariffs in those service segments which are highly competitive against the other modes, are determined by further factors, such as skimming pricing strategies. For instance, it could be checked whether the tariff model could be improved by taking into consideration (apart from the distance) a second explanatory variable, such as the average speed provided by the rail service. 

The developed approach offers several possibilities for refinements: first of all, the number of demand segments can be increased – particularly the demand segment “non-business” could be differentiated in holiday travelers and other non-business travelers. With further data on the usage of wagon class by trip purpose, the rough assumptions made that business travelers use the first wagon class and non-business travelers the second, could be adjusted. Furthermore, customer cards, which allow up to 50% reduction on the normal fare (BahnCard in Germany, Halbtax Abo in Switzerland, Vorteilskarte in Austria) have not been considered, since data on the availability of such cards and the number of users are not yet available Europe-wide. Taking into account the market penetration of customer cards would improve the accuracy of the modeling approach.

Regarding the supply side, international high-speed rail services (such as Thalys or Eurostar services) have not been considered as individual supply segments. Since their tariff structure seems to be particularly specific, it would be useful to consider these services as individual supply segments in future applications of the approach.

The approach has proven its appropriateness to rail passenger tariffs at the European level. By defining demand/ supply segments, the method allows modeling tariffs as (polynomial) non-linear functions of the distances traveled. The methodology is data-intensive being based both on fare samples per country and demand-supply segment and a rail network model. Tariff systems and the composition of rail lines are subject to regular changes. Depending on the dimension of these changes, the data have to be updated regularly.

The presented approach is neither intended to nor capable of forecasting tariff structures. However, detailed knowledge and insight into rail tariff structures of the presence will also considerably ease making assumptions on rail tariff structures in the future, which is required for forecasting passenger transport demand. 

Outlook

There are several developments in the European passenger transport market which may further increase the complexity of rail passenger tariff structures in Europe: To an increasing extent, railway companies have been responding to the competitive pressure created by the airlines, particularly low-cost airlines. The response of railway companies to low-cost air tariffs are mostly the offer of cheap tickets, whose availability is subject to contingencies and whose usage involves certain restrictions (minimum stay at the destination, non-refundable tickets, etc), or even by setting up low-cost rail companies, such as TrenOK in Italy. On the other hand, railway companies are supposed to make more use of tariff strategies that take advantage of business travelers, who have “high willingness and ability to pay” (European Commission/ COST 318 1998: 77). 

The European Union’s transport infrastructure policy follows the idea to advance infrastructure projects along certain axes or corridors (e.g. European Commission 2005), which – among others – has the advantage of making the operating conditions for transport services an integral part of infrastructure planning (Reynaud et al. 1996, Reynaud 2001). It supports the formation of railway alliances or of new operators, which provide specific services on such axes. An evaluation of interdependence between European priority corridors has revealed the complementary and substitutive interdependencies between some of these main axes (Szimba 2006). The occurrence of interdependencies between these transport axes might determine the tariff policy of the operators: if substitutive interdependencies
 occur between priority axes which are operated by different railway companies or alliances, a penetration strategy might be applied for the tariffs, whereas along priority corridors, which find themselves in a complementary environment, a skimming strategy might be the most probable one. 

Apart from the provision of rail infrastructure with substitutive interdependency and, hence, possible competition between rail operators, further deregulation can be expected to support competition between different railway companies on lucrative lines, which should have impacts on tariffs.

Finally, the application of yield management systems – particularly for high-speed rail services – can be expected to gain prominence in the near future. Especially on relations on which rail competes against airlines, a railway company’s price policy might become more and more similar to airlines’ pricing strategies. 

These ongoing or possible future developments can be expected to increase further the complexity of tariff structures and will require adjusting the present approach for modeling rail tariffs. 
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ANNEX

Table 2
Cross segment specific regression parameters per country 
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Table 2
Cross segment specific regression parameters per country (continued)
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� ETIS: European Transport Policy Information System, project funded on behalf of the European Commission, DG TREN, under the 5th Framework Programme.


� Particularly for the service segment “high-speed rail services on high-speed rail infrastructure” the availability of relations is limited.


� Substitutive interdependencies are characterised by O/D relations two corridors compete for: for instance, after the implementation of investments on the EU priority corridors, for the relation Basel – Brussels a routing via Mulhouse – Strasbourg – Luxembourg – Brussels competes with a routing via Freiburg – Mannheim – Köln – Liége – Brussels.
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