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Abstract  

Since the mid-70s the European railway industry entered into crisis due to the harsh competition 

of other means of transport. The loss of modal share continued unrestrained for decades until 

recent past. Rail industry has been considered for a long time an integrated Natural Monopoly 

endemically inefficient but essential given its Public Service soul. Such belief is not necessarily true 

and the EU Agenda put the railways’ liberalization process among its priorities. This thesis tries to 

analyze the progress made and to envisage future outcomes. The theme is addressed by looking 

both to theoretical contributions and specific case studies. Some cross-country evidences are 

shown as well as useful considerations on potential risks for the development of sound 

competition.   
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Introduction  

The free movement of people and goods is one of the cornerstones of the European Union; we 

might claim that is one of those principles which justify the very existence of the Union even in 

these troubled days. In order to be meaningful it has to be accompanied by the harmonious 

development of both the infrastructure and services needed to effectively link one place to 

another. Railways entered in the Agenda of the European Commission since the early nineties but 

just in the last decade the intervention became more concrete. Railway is a network industry 

which has traditionally experienced strong regulation and the dominant presence of State 

monopolists. The reason is twofold, on the one hand the industry has several traits of the Natural 

Monopoly, on the other it retains a Public Service soul which is essential. Nonetheless, the rampant 

crisis of the railways determined the challenge of rethinking the structure in order to regain modal 

shares even in consideration of the positive externalities exerted by the trains with respect to other 

means of transport. Despite the harmonization efforts, the liberalization process is currently 

following different routes across the different Member States and also in the different market 

segments. 

This thesis was inspired by my internship experience as Research Assistant for Prof. Michele Polo 

in the Department of Economics of Bocconi University. On that occasion I had the chance of 

developing a good understanding of the competitive dynamics within the railway industry and 

collecting valuable information. The aim of this work is going to discuss potential advantages 

deriving from the introduction of competition in the downstream segment of the railway market. 

The ambitious purpose will be pursued by looking contemporarily to theoretical contributions and 

cross-national actual experiences, always keeping a view on possible pitfalls. 

Since the topic is extremely articulated and complex I decided to focus the attention on the rail 

passenger market which is very topical and less addressed by the existing literature. 

The thesis will be declined into four chapters. First chapter will be devoted to the description of the 

EU efforts in creating a common framework for the rail industry. Second chapter will focus on the 

theoretical discussion underlying the topic with specific attention to the criticalities in developing 

sound competition. Third chapter will describe the state of the art in some relevant EU countries: 

detailed country reports will be followed by an enlarged cross-country analysis in which some 

simple, but interesting evidences will be provided. Fourth chapter will put the attention on a 

barrier which could (and actually do) hinder the effective development of competition. Finally some 

conclusions will be drawn. 
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1. Framework 

The birth of a European common market determined the need to develop a common framework 

for transportation. For a long time the Railway sector prosecuted according to national logic and 

produced a tangle of regulatory systems and technical standards very often inconsistent with those 

of the other countries. 

One of the EU priorities in the last decades has become the removal of the barriers, encouraging 

those national legislative measures aimed at liberalizing and harmonizing the sector.  

The consciousness of the need of change arose during the seventies when the railway industry got 

into harsh crisis due to the incapacity to answer to the new market requests. The diffusion of 

alternative means of transport like buses and private cars grew tremendously and the construction 

of a vast highway infrastructure boosted the relative advantage in terms of travel time and 

international scale. As a result, the railway’s modal share, both passenger and freight, fell 

dramatically until the nineties when the Union decided to intervene concretely. 

The slowness and timidity with which the Union decided to face the issue have to be ascribed to 

the critical nature of the railway sector in terms of welfare and Public Service Obligations (PSO). 

Nevertheless the growth of the car and the airways industries was seen with concern because of 

negative externalities (e.g. pollution, accidents) and a structural reform became unavoidable. 

The issues to be addressed were several and complex: on the one side, whatever the level of 

subsidies, the cost structure of railway operators is very rigid (i.e. high fixed cost) and sustainable 

only with a big number of customers, on the other the price is not the only feature evaluated by 

customers, but also flexibility, reliability and rapidity. In this optic the presence of national 

monopolists represented a strong limit to the efficiency improvement and to the creation of a 

transnational network. 

1.1 Directives in the 90s 

According to the principle of subsidiarity the Union started to lay the foundations of the reform. 

The use of Directives binds the Member States over the achievement of a result but leave them 

free to arrange the most suitable solution to do so: this is particularly effective in resolving the 

oppositions arising by the use of Regulations. The ‘Matrix’ Directive 440/1991 was aimed to cut 

the rope between the State and the national incumbent by the imposition of independence 

between the two and the creation of State railway operators with financial statements separated 
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by those of the State. Following the same rationale the existing incumbents were required to 

unbundle, at least in accounting, the branch for service provision by the infrastructure 

management. The Directive did not rule out the possibility of public funding, provided they did not 

constitute state aids (Art. 87, 88 and 89 of the Treaty); in such a way was preserved the nature of 

Public Service (Regulation 1893/1991). Among its functions, the Infrastructure Managers (IM 

from now on) are in charge of granting the network access to the RUs; however the requirement 

of the mere accounting separation could not be a sufficient incentive to be non-discriminatory with 

respect to the external operator. This decision was justified by the presumption that the Antitrust 

Authority would have supervised the virtuous behavior of the IMs and, at the same time, 

guaranteed a gradual approach to the liberalization process.  

The Directive 18/1995 established the European Licenses necessary to be qualified to operate 

in the network: the criteria were fixed at EU level with some room of maneuver left to the Member 

States. Each State identified a specific bureau responsible for realizing and managing the licenses; 

the Directive did not specify a requisite of independence for this organism and this raised some 

concerns regarding the warranty of impartiality. Moreover no Communitarian office was 

established and this left pretty vague the resolution of possible conflicts. At that time the 

possibility to operate were extended only to international associations of freight operators with at 

least one of them having its legal office in one of the Member States, otherwise only the transit 

was allowed. Summing up, these operators, in order to concretely having access to the 

infrastructure need to comply with the following requirements: 

 Possession of the European License 

 Possession of a Safety Certificate released by a national authority and valid over the entire 

EU territory 

 Possession of an agreement with the national IM 

The Directive 19/1995 was aimed to define practically what was stated in the main Directive 

with respect to the right of having access to the infrastructure. Since railways have a physical limit 

of saturation there is the need of establishing clear principles for distributing efficiently the 

capacity and managing access charges. Each Member was in charge of designating an Office in 

charge of the slot allocation in a non-discriminatory way. Anyway, even in this case, the Directive 

was not mentioning the independence of the Office, therefore in many cases it ended to coincide 

with the IM itself, reducing significantly the innovativeness of the norm. The States kept the power 

of choosing the distribution priority for the accomplishment of those services in the interest of the 
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collectivity. For what concerns the access charges, the IM should be able to reach a balance 

between costs and revenues and is allowed to make profits. 

Finally the Directive 48/1996 outlined the technical specification for interoperability for 

infrastructure and rolling stock, aiming to the convergence of the European railway system. 

However the scope of the Directive remained quite limited because of targeting exclusively the 

high-speed trans-European lines. In Chapter 4 I will discuss more in depth the impact of different 

technical standards for the overall outcome of the liberalization initiative.  

1.2 Railway Packages 

In 1996 was redacted a White Paper for analyzing the evolution of European railway network 

and to boost the opening process. The agenda was based on more rigorous financial constraints 

and on the expansion of the operators’ categories allowed to have access to the infrastructure. 

As a consequence of the White Paper the European Union issued a series of Directives and 

Regulations progressively collected in the so called Railway Packages. 

The First Railway Package tries to extend the scope of the Directives of the 90s. The Directive 

12/2001 defined in a more detailed way the accounting and functional separation between the 

national incumbent and the IM. Furthermore all the railway freight operators owning an 

international license were allowed to have access to the infrastructure: this right was initially 

referred only to the trans-European lines, but by 2008 has been enlarged to the entire network, 

subject to a reciprocity regime. The Directive 13/2001 intervened on the European License by 

imposing the independence between the licensing office and the service provider. Finally, 

Directive 14/2001 repealed the 19/1995 and rebuilt the criteria for the apportionment of 

infrastructure’s capacity and the rights for having access: the new solution provided the legal and 

organizational independence between the IM and the operators, in which the former can act only 

within the framework (e.g. level of access charges) posed by each Member State and have to 

publish the Network Statement, containing transparently all the procedures for network 

management. In addition all the operators gained the right to have guaranteed both the basic and 

complementary services offered by the Manager. The access rights are not transferable and are 

granted only to those RUs already possessing technical requisites and safety certificates.  

In 2001 the European Commission put the balancing of modal share on top of its priorities for 

transportation and set up a series of programmatic intentions which were formalized within the 

Second Railway Package in 2002. The attention was posed in increasing the security and the 
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possibility to enter the market by private operators: the freight transport was definitively and 

completely opened to competition. The greater openness of the market arose some challenges 

with respect to safety standards which were addressed by the creation of the European Railway 

Agency (ERA; Regulation 881/2004) with the scope of harmonizing the rules across the states 

and placing side by side the European Commission on the interoperability matter. Moreover, the 

Directive 49/2004 created two new independent authorities with specific duties: the national 

authority for the security which is responsible for the release of the Security Certificates and an 

office in charge of conducting investigations on railways accidents. 

In March 2004, in concomitance with the entry in force of the Second Railway Package, the 

Commission started the proposition of the Third Railway Package. To this end the Directive 

58/2007 opened the issue of the passenger transport: external RUs were progressively allowed 

to have access to the network for international transport of people in regime of reciprocity, always 

provided that they do not interfere with the normal functioning of the national transport. The norm 

was aimed to facilitate the creation of a transnational high speed network able to compete 

effectively with the low cost air carriers. By the way, since the passenger service is the focus of the 

PSOs, the states had room of maneuver with respect to both the terms and the date of 

implementation (the final deadline was in January 2012). Furthermore, the Directive 59/2007 

provided a homogenous European framework for the licensing of train drivers and the Regulation 

1371/2007 became the charter of the rights for the customers with a detailed definition of the 

acceptable behaviors for RUs. 

In conclusion of this section is important to underline that the liberalization process is by no means 

completed and is currently a priority in the Commission agenda. Since the structural complexity of 

such a reform, the following chapter will be devoted in describing the theoretical framework of the 

economics in the railway industry: this would be useful to understand the rationale and the 

potential advantages, if any, of the process undertaken. 
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2. Literary Review 

Since its birth the railway industry has been heavily regulated. It has been considered a natural 

monopoly, hence unable of developing an efficient competitive environment. Generally the 

monopoly configuration is undesirable from a welfare perspective, since the service provider has 

the freedom of fixing prices and quantities differing from the social optimum. In the case of 

natural monopoly, however, the sole provider has a production cost which is inferior to those of 

multiple players: in such a situation the regulator prefers keeping the status quo unchanged and 

intervening on the price setting in order to minimize the efficiency loss (Armstrong, 1998).  

Railways can be included in the so-called network industries, in which there is an infrastructure 

indispensable for the activities. In our case the infrastructure obviously consists on the railroads 

and the station system. Infrastructure building involves huge fixed costs which would represent an 

insurmountable barrier to entry for new companies. The fixed cost incidence on the railway sector 

almost double those on electric and natural gas networks (Gomez-Ibanez, 2003). 

These peculiarities combined with social and political reasons are at the basis of the much diffused 

conception which sees the railway service as purely social without any profit making attractive. As 

a natural consequence the sector has remained strictly managed by public authorities across all 

the European countries.  

2.1 Multi-Product Companies 

Railways Undertakings (RUs) are generally multi-product companies which provide several 

different transport services and maintenance of the infrastructure. The two main categories of 

services are the freight transport and the passenger transport; both of them, in turn, can be split 

into a variety of market segments.   

The freight transport can be devoted to the carriage of food, the mining transportation, the postal 

service or being the trait d’union between two spaces within an intermodal logistic chain. The 

passenger transport can serve people traveling on long distances, short distances and commuters 

with a variety of complementary services.  

The distinction in segments is not trivial, since the cost recovery (and the subsequent 

subsidization) ability can vary greatly among them. Moreover, not all the segments are necessarily 

eligible as PSO, leaving the space for different regulatory designs.  
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The multi-product nature of the companies is not free from complications. It is difficult to 

distinguish and effectively allocate the total costs among the various activities: the difficulty is 

originated by the big amount of fixed costs shared by the various services and the absence of an 

unambiguous accounting principle for the allocation. Traditionally, the most used method is the 

Fully Distributed Cost (FDC), which consists in attributing to every single service a part of common 

costs on a shared basis. This approach is quite approximate, since it does not take into 

consideration the specific characteristics of demands but only accounting data: very likely the 

resulting prices will be not efficient, not reflecting the real costs suffered for the specific services. 

An alternative is the so-called Ramsey pricing, in which all the common costs are allocated 

considering peculiarities of the services and the prices are fixed as a mark-up on the marginal cost 

inversely proportional to demand elasticity. This approach allows prices higher than marginal cost 

but only to the extent that is necessary in recovering fixed costs. The difficulty of Ramsey pricing 

is related to the necessity of having reliable estimations of elasticity and marginal costs: the effort 

in collecting objective data could offset the benefits. Another method is the Stand-Alone cost that 

is based on the maximum cost that a RU could ask to a customer without losing him in favor of a 

hypothetical competitor. It is a sort of market simulation, in a way in which no operator could set 

its prices as a result of higher market power. In the railway sector this method could work only if 

the IM could dispose unprofitable services, but precisely those services are usually secured by 

PSO. As a consequence of this discussion we can conclude that the cost allocation is always 

ambiguous and arbitrary, translating into a big issue for the regulator. In the second place, the 

multiplicity of services implies a problem of sub-additivity of cost function: the production cost for 

different outputs is minor if suffered by a single firm rather than multiple firms. Analytically, C(y) 

is the total cost function of a vector of outputs [y], it is considered sub-additive if C(y)<∑C(yi) 

where i represents an individual company and yi ≠ y so that ∑yi = y.  

In the literature there are several empirical experiments supporting the sub-additivity of railways’ 

cost structure. Particularly, from a study of American railways, the additivity emerges both 

upstream and downstream (Ivaldi & McCullough, 2004). The sub-additivity should be carefully 

considered by the regulator since, if not correctly addressed, it would seem suggesting the 

preference for both a sole infrastructure and a sole provider. 

2.2 Asset Indivisibility  

Railway industry is also characterized by an intensive exploitation of physical assets; these assets 

can be increased only in discrete stocks while the demand can have infinitesimal variations. This 
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structural condition could determine an excess in capacity on the supply side squeezing the 

marginal cost of serving an additional customer; on the opposite, in case of underinvestment, the 

marginal cost could be approximate to infinitive. This represents a stringent limitation to the 

capital expansion, since it would become a huge sunk cost.  

2.3 Externalities  

One important feature of the rail transportation, especially in these days, is the lower 

environmental impact with respect to other means of transport. There is a robust empirical 

literature which evidences that the congestion, the accidents and the pollution can be sensibly 

reduced resorting to railroads. However, the intermodal competition is almost always lost in favor 

of road transport since the social costs arising by the negative externalities are not considered in 

the consumption decision.  The undervaluation of price for road transport is extremely relevant 

because it triggers a vicious cycle by indirectly causing an upsurge of rail prices. The regulator 

should intervene in order to balance the disequilibrium by virtue of collective welfare. 

2.4 Intermodal Competition 

The railway network constitutes a linking system between various points in the space ensuring the 

transport of people and goods between connected places. Anyhow, railways are just a portion of 

the overall transport system, which, in turn, can be seen as a network industry. It is intuitive not 

considering those networks (rails, airways, roads, maritime) as sealed chambers but highly 

interrelated, either substitute or complementary.  

Intermodal competition is possible when two places are linked by different means of transport. As 

previously stated the level of competition can have a substantial impact on the railways and 

deserves to be analyzed. In order to realize an efficient intermodal competition the regulator 

should engage a credible strategy of subsidies’ reduction. The conception of railways as a pure 

public service activity undermines the credibility of the governments when announcing a cut in 

grants, since the operators could always claim of being not able to guarantee the non-commercial 

services. We can say that the operators can anticipate the behavior of the regulator and are not 

incentivized in increasing their competitiveness.  

Another item that hinders the development of intermodal competition is the difficulty in 

understanding the drivers of market shares. Many governments cannot clearly distinguish if the 

market share loss is due to a decrease in quality or to an endemic inefficiency of the sector; as a 

result they grant subsidies regardless considerations on merit. 
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An interesting example is the Amtrak case. The Passenger Railroad Corporation is the US most 

important operator and the only provider of intercity service. Even being private it was subsidized, 

but the Congress decided to eliminate the granting by 2002. In 2005 the company was still 

receiving 1.2 billion dollars of subsidies (OECD - Competition Committee, 2005). As a final remark 

is important recalling that the reliability of the regulators’ commitment affects not only the 

intermodal competition but also the effective opening of rivalry within the rail sector itself. 

2.5 Intra-modal Competition 

The point pursued in this thesis is that railway industry should not be necessarily seen as single 

and integrated but rather can be unbundled in different layers coherently with the European Union 

indications. In our discussion we can consider two different levels: in the upstream there is the IM 

while in the downstream those companies providing transport services, both passenger and 

freight. Leaving open the issue of the infrastructure management (the UK case study will be 

interesting in this respect), at the downstream level we can imagine two possible solutions for 

introducing the competition.  

 Competition ON the track: in the segments where there is not a public interest issue the 

competition can be developed according to the open-access philosophy. RUs can decide 

providing services within the same lines targeting the same customers in similar timetables. 

In order to do so they need to have equally access to the rail track infrastructure as well as 

to the stations.  

 Competition FOR the track: this strategy can be envisaged for those segments covered 

by PSO (e.g. urban commuters, regional transport). The responsible authority determines 

formally the objectives and the service requirements, then it opens up a bidding procedure 

during which it receives the offerings by the competitors either in terms of money being 

offered or lower subsidies needed. The winner retains monopoly power over the tendered 

line for a specified amount of time.  

As we will see more in depth in the case studies, the latter scheme is currently the one with 

multiple attempts in the European Union, however it conceals some pitfalls. Once won the 

contract, the operator could decide to operate less efficiently and diverge from the agreement, 

being conscious of the very high cost of recasting the bidding procedure by the IM. Even in this 

case, the credibility of the authority’s commitment is crucial. 

For the sake of completeness has to be said that the models of competition described above are 

not exhaustive. Other possibilities are the parallel competition, the multimodal competition, the 

competition for destination and for place of origin. Essentially, they are several declinations of 
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the competition among multiple integrated incumbents; this is possible when different 

infrastructures can coexist efficiently within the same territory. The EU members, due to their 

geography and distribution of population, are not eligible for developing this type of competition, 

therefore I will not go more in depth, limiting myself to recall that some examples can be found 

looking at the North-American and Mexican experiences.  

2.6 Regulatory Options  

Before discussing the introduction of competition in the downstream segment, it is important going 

to see which levers the regulator can implement (and actually do) in order to align the behavior of 

the IM. Initially the preferred intervention was the price regulation according to the First Best 

criterion: the company is allowed to charge price equals to the opportunity cost. This rule is hardly 

applicable due to the computation complexity. With the passing of the time the economic theory 

provided some alternatives that deserve a careful analysis1.  

2.6.1 Rate of Return Mechanism 

The regulator sets a ‘fair’ rate of return (∂), which is the maximum return the IM can obtain by 

capital investments. The rate is based on the costs suffered by the target company.  Then, on the 

basis of the rate of return, are fixed the access charges for the RUs. The rationale is limiting the 

possibility of realizing extra-profits and setting access charges capable of covering the costs. This 

approach is used in Canada, United States and Japan, and presents some advantages (Jamison A., 

2007): it encourages the investments by the operators, since the regulation reduces the discretion 

of the IM in determining the access charges, and sets IM profits at an acceptable level. 

However this mechanism has many limitations. Firstly it does not provide any incentive in 

minimizing the costs: higher the costs, higher the rate of return, higher the access charges the 

regulator is allowed to ask, higher the profits. It establishes a direct relation between costs and 

profits, while in a competitive environment it should be reverse. Secondly, on the long run, the 

inability of making extra-profits reduces the innovativeness and the pace of productivity 

enhancements.  

2.6.2 Price Cap 

Price Cap is a common alternative to the rate of return approach. It consists in defining the ceiling 

prices applicable by the IM as a function of the long term marginal costs. In this way it is possible 

                                                           
1
 Analytical demonstrations are beyond the scope of this dissertation, however detailed references are provided to 

the reader. 
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to reach the dynamic efficiency, since the company would be able to get the intra-period gains 

coming from the cost minimization. Differently from rate of return, this method introduces an 

incentive for a virtuous behavior.  

A variant of Price Cap quite diffused in railway industry is based on the RPI-X formula. This option 

locks the rail price basket growth to the Retail Price Index increase net of a parameter X which 

represents the efficiency gain experienced. This is applied due to the mentioned multi-product 

nature of the sector with the aim of reducing the information asymmetry with respect to the actual 

efficiency. However, among the estimation the regulator has to assess, the more difficult is exactly 

the X parameter: a possible solution is looking at indicators which correlate the outputs and the 

inputs involved in the process. Both Price Cap and its RPI-X variant often include a cost pass-

through addendum with positive sign, in consideration of those volatile costs which are not under 

control of the regulated company. 

Is important underline that the price cap needs to be periodically updated in order to shift part of 

the efficiency gains to the customers; this revision has to be managed carefully, without reducing 

too much the incentive.  

In conclusion both the rate of return and the price cap suffer the effect of asymmetry of 

information and have to put in place some costly mechanism in order to reduce it. Therefore is 

useful introducing a mechanism which requires a substantial lower amount of information. 

2.6.3 Total Surplus Subsidy 

This mechanism allows the monopolist IM fixing any price and appropriating all the revenues. 

Consequently the regulator transfers to the IM a subsidy which is equals to the customers’ net 

surplus. In this way the IM is induced to set parameters corresponding to the Pareto optimality. 

Analytically could be shown that this solution eliminates the social loss typical of a Monopoly 

configuration, but generates a very unequal distribution of resources: the operators will obtain 

zero profits while the IM would take the entire pie. 

2.6.4 Incremental Surplus Subsidy 

This approach falls within the many attempts to improve the Total Surplus method envisioned with 

the passing of the time. It tries to both reach the allocative efficiency, the removal of monopolist’s 

profits and the cost minimization. As in the previous case the regulator cannot observe the cost 

structure of the IM but knows the demand function. In each period (t) the regulator can see the 
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unit price, the expenses for the previous period (Et+1) and the previous profits from the accounting 

figures (∏t-1). On these information the regulator transfers a subsidy equals to the incremental 

surplus of the downstream operators and collects the t-1 profits by the IM in the form of tax. 

Since the real costs are unknown, the regulator is able to determine only the overall level of the 

period’s expenses but cannot extract the amount of wasted resources (W), therefore the 

monopolist could increase useless expenses in order to increase the total costs (Et=Ct+Wt). In 

this way it will be able to reduce the profits as well as the taxes. 

In the end, can be shown by computation that the final outcome for the IM would be null profit for 

each period with the only exception of the first, in which would take the entire surplus. The 

solution is valid either with commitment or without; however it is not optimal, since it does not 

bring overall zero profits. 

2.7 Theoretical Discussion 

In the previous sections I tried to give a comprehensive picture of the railway industry and its 

structural peculiarities which can, and actually do, affect the sound development of competition. 

The efficiency gain deriving from opening the downstream sector is not a common ground and has 

stimulated an active debate in the literature. 

Friebel et al. (2003) considered the introduction of a series of reforms which aim to the free entry 

in the railway sector and found efficiency improvements only if the reforms are progressive (in line 

with the European experience). Asensio et al. (2005) studied concrete experiences in the Spanish 

cities, finding a negative relationship between pace of intermodal competition and rail productive 

efficiency; however we will see later that Spain is not a good benchmark due to its delay in 

introducing the required reforms.  

Oum & Yu (1994) consider data on OECD countries’ railways for the period 1978-89 in order to 

evaluate the comparative efficiency.  They stress the effect of subsidization with respect to two 

alternative measures of performance (pax-km vs. train-km). The main finding is that railways 

highly dependent on subsidies are less efficient than those with a lower amount of transfers.  

Gathon & Perleman (1992) and Gathon & Pestieau (1995) focused the attention on the managerial 

role and found that managerial autonomy, as a proxy of managerial freedom, is positively related 

to the railways’ performances, even if state-owned. 
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Cowie and Riddington (1996) state that there is not a clear way for assessing railway efficiency 

since there are no cross-country common accounting measures; if this this can be true at global 

level, we have seen that the EU is moving towards an harmonization of the principles underlying 

the sector. Cantos, Pastor & Serrano (2001) show that the efficiency evaluation can vary sensibly 

in dependence of the choice of the output considered.  

Lan and Lin (2004) put the attention on the nature of railway services and make difference 

between technical efficiency (seat-km) and technical effectiveness (pax-km) due to the non-

storability of the rail transport.  

Driessen, Lijesen and Mulder (2006) found some ambiguous results for the effect of vertical 

separation on productive efficiency. While competitive tenders boost efficiency the effect of free 

entry could act in the opposite direction. 

In this line of research we can put the work of Polo, Boitani & Scarpa (Mimeo) which enlarged the 

analysis of competitive dynamics to the different market segments (traditional vs. high speed), 

developing the analytical model that I had the opportunity to study during my internship period 

and that I am going to re-propose on the main results. 

2.7.1 Description of the Model (Polo, Boitani, & Scarpa) 

Consider a market with two rail services of different quality x1<x2. Quality can be seen as the 

difference between high speed and traditional lines. The geographical path of the two services 

overlap, therefore the only distinction will be the time to go from point A to point B; this can be 

rephrased considering a regional service which allows replicating the same path of the high speed 

one by combining different services. Costumers are heterogeneous in income ᶿ [0,1] and the 

utility from using train i and paying a fare pi is  

[1]      uᶿ(pi,xi)= ᶿxi-pi 

Hence low income travelers stay home, medium income use traditional service and high income 

consume high speed transport. Normalizing the mass of customers to 1 we have the following 

systems of direct and inverse demands: 

[2]     D1=
  

     
 

    

     
 

     D2=  
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[3]     p1=            

     P2=              

Marginal cost of the service provision is flat with      . Moreover the market has to be viable, 

therefore       

After having set the framework the authors envisage three market configurations for which we will 

show the outcomes. 

 Double Duopoly 

First assumption is generalized competition in both services which is approximated by a 

duopoly in traditional segment and a duopoly in the high speed one. 

Considering competition in quantity, resulting profits, equilibrium quantities and prices are: 

[4]     ∏                     
  
   

     ∏     
  
                     

[5]       
   

                

           
 

       
   

               

       
 

[6]       
   

                      

       
 

       
   

                             

       
 

 Double Monopoly 

Making the computation for profits, equilibrium quantities and prices can be shown that 

[7]     
      

                                       

[8]     
      

                                      

  

 The first always holds while the second not necessarily. It means that  competition in 

high speed segment reduces p2 and extends the market to  detriment of traditional segment. 

Traditional segment, in turn, now covers a  greater amount of travelers that before stayed at 

home, therefore the  predominant effect is ambiguous and depends on other factors.  

 Competition for the low segment, duopoly in the high segment 

Public interest could require implementing a different market configuration in order to 

better exploit the positive externalities coming from the traditional segment. Regulator 

could introduce public procurement for the traditional segment while keeping the 

competition on the track in the high speed one.  
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The auction requires to submit the needed subsidy keeping the price   
   

The welfare maximizing solution requires to set the marginal social benefit equal to the 

marginal cost 

[9]                         

 Solving for the level of activity in the low quality segment we find  

[10]       
           

  

  
 

 and subsequently 

[11]       
             

 The firm winning the procurement obtains following profits 

[12]  ∏          [     
  

  
]   

   
  where   

  is the subsidy required 

 Moving to the high speed segment we find profits and quantities of a  Duopolist 

[13]     ∏    
               

             

[14]       
   

              

      
 

 Substituting   
      

   in   
      we obtain the equilibrium subsidy and  solving we 

get 

[15]      
  

                      

      
 

  

  
 

 and finally. 

[16]      
   

                               

      
 

Hence the equilibrium price, quantity and profits in the competitive market are decreasing in the 

amount of externality B: the larger this term, the lower the price implemented by the regulator in 

the traditional segment. Low price reduces the demand for high speed reducing equilibrium profits. 

This model has the merit of augmenting our perspective by introducing a certain degree of 

complexity in the environment (i.e. multiple segments regulated differently) which approximates 

the path undertook by the European Union; it gives us some counter-intuitive results with respect 

of what could be the final outcome of different policies.  

As we will see later, however, the opening process in the passenger market is still in its infancy for 

the EU countries. Therefore for our further analysis we will consider a much more simplified 

framework where the effects of the competition in the high speed segments are negligible.  
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3. Cross-Country Analysis 

As told in the first chapter the use of Directives has determined a different evolutionary path in 

each country of the Union. 

Since 2002, the consulting company IBM Global Business Services has developed a Liberalization 

Index of the railway industry which is updated approximately every two/three years and is 

commonly taken as a reference by several academic publications on the topic. This index assigns a 

score to each Member of the EU and splits the rank into three categories reflecting the compliance 

with the liberalization process: (i) advanced countries, (ii) on-schedule countries and (iii) 

delayed countries. The score is built around three weighted indicators: the LEX index which 

considers the legislative environment, the ACCESS index which analyzes the accessibility of the 

network and the COM index which refers to those effects quantifiable. Each indicator, in turn, 

takes into consideration several variables of different nature. Herein I do not want to enter into 

the specifics of the index, but rather understanding if it can be considered a fairly reliable tool in 

sorting the countries for the later analysis. In doing so I preferred to use a qualitative approach, 

by drafting in-depth country reports in which I analyzed the peculiarities of the railway sector in 

order to justify (or not) the positioning within the Index. The sample is composed by six countries, 

France, Germany, Great Britain, Italy, Spain and Sweden, which both represent a significant 

amount of the total market and cover all the spectrum of development according to the most 

recent IBM Liberalization Index (2011). 

3.1 Country Reports 

In this section I will provide a brief description of the state of the art in the selected countries. 

Each country will be covered in a symmetrical way: in the first place I will report the process which 

has generated the need of change and the structure of the reform; then I will consider the 

regulation of the market and how the PSO issue is addressed; finally I will supply information 

about the resulting competitive environment. Each sheet is accompanied by data and figures. Is 

important to underline that, with the exception of very few variables, no cross-country data sets 

are available, but rather is necessary to look for national sources; therefore the data coverage is 

not homogenous and there are some countries more detailed than others. Interestingly, the 

countries with broader data sets are even those with higher scores in the Liberalization Index, this 

could be a preliminary intuition of the goodness of the Index, at least in terms of transparency.  
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3.1.1 France 

Area                        
(1000 km2) 

Population on 
1/1/2010 
(million) 

Density                 
(pop. per km2) 

Total Lines on 
2009 

Electrification 
(%) 

 
544,0 

 

 
62,793 

 

 
115,437 

 
29.903 51,7 

 Table 1 

The French state monopolist, Société Nationale de Chemins de Fer (SNCF), crossed an economic 

crisis since the mid of Seventies with a fall of modal share and an increase in debt. However, the 

early adoption of high speed trains and the success enjoyed by this new way of traveling helped 

the company to finance the difficulties of other rail services (Figure 1). The EU Directives’ reception 

has been particularly slow essentially for a couple of reasons: on the one hand French rail system 

was originally less inefficient than in other countries, therefore the need of reform was considered 

not urgent, on the other workers’ unions were very hostile towards the attempts of reform, 

because any change in the functioning of SNCF would be perceived as a risk of abandoning a 

public service in favor to the privatization (Batisse F. , 2003). The railway reform was decided in 

1996, based on two main planks (Batisse F. , 2003): (i) splitting off of infrastructure 

management and (ii) transfer of local rail transport responsibility to regional 

authorities.  The second step, in compliance with the second railway package, was the open 

access for the international freight market on March 2003. Subsequently, the entire freight market 

was definitively opened to competition on March 2006. The last step was on December 2009 when 

the French system upheld the third railway package by opening the international passenger rail 

market to competition. 

The reform introduced a much more complex market structure with new actors. Firstly, the state 

maintained the definition of general orientations, decisions on major works and participation in 

financing of projects, while the regions obtained a greater number of responsibilities, especially 

they became regional transport organization authorities and play a pivotal role in establishing 

contracts for regional services and defining policies for the development of the network within the 

State/Region Strategic Plans (CPER). Secondly, on the side of network maintenance and 

enhancement, was established the Réseau Ferré de France (RFF), the network manager in charge 

of construction of new lines, improvement of the existing ones and the allocation of train paths for 

which it collects the fees. For many of its activities RFF delegates to autonomous bodies belonging 

to the incumbent such as SNCF Infra for carrying out the maintenance and renovation of the lines 
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and the Department of Railway Circulation (DCF) for traffic and circulation management. Thirdly, 

the former state integrated monopolist, SNCF, was separated by the IM from which it is 

organizationally, functionally and legally independent. However it remained the incumbent 

operator still having a monopoly on domestic passenger trains and performing a number of duties 

in behalf of RFF. SNCF is in turn organized around five units: (i) SNCF Proximités (regional 

transport); (ii) SNCF Voyages (long-distance transport); (iii) SNCF Geodies (freight and logistics); 

(iv) SNCF Infra (infrastructure); (v) SNCF Gares&Connexions (station management). Finally, some 

regulation bodies have been introduced in order to ensure the free access to the network and the 

observance of safety rules. 

 

Figure 1. Passenger traffic evolution before the reform. Source: Batisse (1996) 

3.1.1.1 Regulation 

In order to comply with the first railway package, France replaced the existing regulatory authority 

(i.e. MCAF) with the Railway Activities Regulatory Authority (ARAF), which is deemed to be a 

politically independent authority. ARAF has the obligation to initiate investigations when a 

complaint is submitted, it has the power of taking final decisions, ordering coercive measures and 
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imposing fines up to 5% of the revenues. ARAF primarily manages relations between the IM and 

operators through the control of the allocation of available train paths, and the setting of 

infrastructure access charges paid by operators to RFF. The charging policy pursues the goals of 

contributing to the maintenance, operational and renewals costs and of providing the right 

incentives to the good use of scarce resources; accordingly there are different typologies of 

charges (Remond, 2004): 

 Track access charge: a kind of monthly standing charge covering the cost of timetable 

establishment and modeled according to the duration of the commitments and to the 

quantity of booked capacity. 

 Track use charges: composed by reservation charges (for path reservation and for stops 

in station) linked to the capacity scarcity question, running charge linked to the marginal 

cost of use and charges for additional services such as transmission of electrical current 

and use of intermodal terminals. 

In 2010 the average charges per train path kilometer for a standard train were 2,14€ for freight 

transport, 7,5€ for long-distance passenger transport and 2,5€ for regional passenger transport. 

The access to infrastructure is perceived partly discriminatory by external operators because of the 

preferential treatment enjoyed by the incumbent: there is a ruling that grants scheduled trains run 

by SNCF priority over delayed trains from other railway undertakings, moreover the operators 

raised concerns with respect to the IFER tax introduced in 2010. 

Licenses are issued by the Ministry of Transport within three months and the legal capital required 

is €1,5 million for rail passenger operators and €50000 for freight operators. Safety certificates and 

homologation of rolling stock are issued by Etablissement Public de Sécurité Ferroviaire (EPSF) 

within four months and are valid for a period of five years. In addition to the ESPF certification, the 

rolling stock homologation requires further tests conducted on the lines by SNCF. 

3.1.1.2 Public Service Obligations 

Historically, PSO have played a pivotal role in French rail market due to the huge commuter traffic 

around the Paris area and because of the urban structure of the country, made by several middle-

sized cities all linked by trains. 

Competencies regarding definition, negotiation and financing of PSO are distributed among 

regional authorities (i.e. Conseils Régionaux) for the regional passenger transport, the Syndicat 

des Transports d’Ile de France (STIF) for the Greater Paris area and the State for the intercity 
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conventional trains. As a result, passenger service is split into 23 contracts: one per region, one by 

STIF, one by State authority and one by the competent authority of Corsica (CER, 2011). PSO 

extend over the entire network according to train classification, without any distinction for the 

potential profitability of the lines. PSO are financed almost entirely by the own budget of each 

entity. Service requirements vary across different regions, but generally include characteristics of 

the servicing, tariff specification, client information and quality standards in term of punctuality, 

cleanliness and so on. Even if a performance regime is not provided by law, SNCF monitors quality 

in a constant manner and offers partial repayments to clients for delays exceeding a certain 

amount of time (e.g. 30 minutes).  Finally, the duration of a Public Service Contract is between 5 

and 10 years (8 on average) and the computation of the compensation is made in advance by 

considering the difference between foreseen costs and revenues. 

 

Figure 2. Total contribution of the regions to rail transport. Source: Grignon's Report (2011) 

3.1.1.3 Competition 

The passenger transport service remains in the hands of the incumbent both for national and 

regional lines. Local authorities are obliged to award the provision of the service directly to SNCF 

without the option of resorting to any market competition. 

The French legislation recognizes the open access to infrastructure to the following categories of 

operators: 

 International associations of operators with at least one having its registered in France for 

the national and international freight transport and for the international passenger 

transport. 
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 International associations of operators with head offices in other Member States for the 

transit of international passengers’ trains. 

 Single operators of other Member States for every kind of service related to freight 

transport. 

By the way, for what regards the freight segment, the introduction of open access has not meant 

rapid evolution of the sector, probably because of the fear of railways’ union opposition and the 

difficulty to setup joint ventures by the foreign enterprises. The first new entrant was Connex, 

which started in 2005 to operate freight service between Lorraine region in France and Dilling 

Vöklingen in Germany; the service was arrested by railway unions during the first days. With the 

opening of the national freight market in 2006 the entrance of new operators has undergone a 

boost and to date, the market share of SNCF’s competitors is approximately the 20% (Error! 

Reference source not found.). 

Notwithstanding the progress in the deregulation made in the recent years, the French system 

remains quite closed to competition in the passenger segment and the substantial 

interdependence between the IM and the incumbent may constitute an important barrier to 

entrance. In 2011 the senator Francis Grignon, within an inquiry ordered by the Minister of 

Transport, reported a series of recommendations in order to introduce competitive tendering for 

regional lines under PSO. Grignon underlines the good results obtained in the France rail market 

by the introduction of the regionalization both in terms of traffic (45% rise in pax-km) and supply 

(31% rise in train-km) and provides a roadmap for future development. First of all, recommends a 

gradual opening leaving the regional governments free to choose either to direct award the service 

to SNCF or to provide competitive tendering; in such a way regions would have the time to learn 

about the procedures. Secondly, rolling stock should be made available to possible external 

operators for the length of the contract; in doing so SNCF would not suffer any prejudice since the 

renewal of the existing rolling stock has been co-financed by regional governments. Thirdly, in 

case of awarding of the contract to operators other than SNCF, the staff should be transferred to 

the new entrant at the same working conditions, pursuing the dual objective of protecting the 

workplace and limiting the room for social dumping by unfair competition in terms of labor cost. 

However, for this last point, could be argued that Grignon has been guided by the very high power 

of the working unions rather than by consideration on fairness. 

The report (2011) triggered many initiatives concerning the future of the regional rail market. In 

September 2011 French regions organized the États Généreaux du Transport Ferroviaire for 
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obtaining more independence from the State and for asking more transparency by SNCF which is 

requesting higher subsidies for the renewal of some contracts. As a response the French 

government promoted a series of workshops (Les assises du ferroviaire) by December 2011 in 

order to rethink the relation of RFF and SNCF and develop suitable guidelines for a possible 

opening for both the regional market and the TGV lines. The process has been frozen due to the 

presidential elections and the outcomes are not yet observables. 

 

  Figure 3. own elaboration on EC Statistical Pocketbook 2011 

 

Figure 4. International Passenger Traffic. Source: SNCF (2011) 
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3.1.2 Germany 

Area                        
(1000 km2) 

Population on 
1/1/2010 
(million) 

Density                 
(pop. per km2) 

Total Lines on 
2009 

Electrification 
(%) 

357,1 81,802 229,073 33714 58,44 

 Table 2 

Germany has the longest network in the EU characterized by high density and needs high capacity 

in order to serve the population spread out in several middle-sized cities. 

Originally, after the WWII, the railway system was split into two different and independent 

markets, in each of them there was a state-owned vertically integrated monopolist. West Germany 

was dominated by Deutsche Bundesbahn which had the control almost entirely with the only 

exception of a constellation of minor railroad companies (i.e. NE-Bahnen). On the Eastern side of 

the wall the situation was similar and there was only the monopolist, Deutsche Reichsbahn. With 

the reunification of the two Germanys and the creation of a comprehensive company, Deutsche 

Bahn AG (DB), arose the necessity of a structural reform which became effective starting from the 

1st of January 1994. The most important measures underlying the reform were (Link, 2004): (i) 

the separation between infrastructure and transport, (ii) the opening up of the 

network to third parties and (iii) the shift of responsibility for regional passenger 

services to the federal states (i.e. regionalisierungsgesetz). The separation followed a 

progressive path through two phases: firstly, in the period between 1994 and 1998, DB was split 

into four divisions according to different market segments (i.e. tracks network, long-distance 

passenger transport, regional passenger transport and freight transport); secondly, starting from 

1999, the various divisions became public limited companies under the umbrella of Deutsche Bahn 

Holding AG. To date the separation between the companies is organizational, accounting, legal 

and functional, but there is still the presence of the holding which owns all of them. The resulting 

companies which are operating nowadays are: the network owner DB Netz AG, the freight 

operator DB Schenker Rail AG (ex DB Cargo), the long-haul passenger operator DB Fernverkehr 

AG and the short-haul passenger operator DB Regio AG. Despite at the upstream level the former 

monopoly remained as such, the incumbent adopted distinct sub-organizations for the 

maintenance of the network (DB Netz) and for the management of the stations (DB Station & 

Service). On the opposite at the downstream level some degree of competition was introduced 
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with a presence of more than 240 active operators.  Another consequence of the railway reform 

has been the creation of decentralized local agencies under the control of the Länders whose task 

is to procure local passenger services; hence, as we will see below, these agencies have a 

considerable freedom in the way they act.  

3.1.2.1 Regulation 

Since 2006 the Federal Network Agency for Electricity, Gas, Telecommunication, Post and Railway 

(BNetzA) is in charge of the railway regulation and monitors the non-discriminatory access to the 

infrastructure. The establishment of this authority has been a big improvement in terms of 

effectiveness, because, in the preceding period, the only competent bodies were the Antitrust 

Commission and the Federal Railway Office (Eisenbahnbundesamt), which were not entitled to 

generate market regulation, but only to react on the basis of received claims. On the opposite the 

BNetza can both initiate investigations in response to complaints and take actions ex officio, its 

decisions are immediately effective and it can order coercive measures up to € 500,000. The 

Federal Railway Office is still responsible for the issuance of licenses and safety certificates and the 

homologation of rolling stocks. In order to enter the market operators have to pay access charges 

based on the principle of full cost recovery after consideration of subsidies; moreover, after a long 

series of reforms and disputes, the charging system follows a linear structure (e.g. rather than 

two-part tariff) and does not grant any discounts for large volumes. The access charging scheme is 

pretty complex and takes into consideration several factors such as the track category and 

utilization, the degree of prioritization in track allocation and the additive surcharges for special 

needs (e.g. higher weights); ultimately, according to most recent calculations the average charge 

per train path kilometer for a standard train in the different market segments are: (i) € 2.46 for 

freight, (ii) € 5 for long distance passenger transport, (iii) € 4.10 for regional passenger service 

and (iv) € 8.29 on high-speed lines.  To these numbers we have to add significant stop charges 

which vary according to the importance of the station. Finally, the presence of various operators, if 

not well coordinated, could generate troubles in complying with timetables, for this reason since 

2006 is in force a performance regime which considers punctuality as a measure of performance 

and imposes penalty fees for those who cause the delays, either operators or IM (Nash, Nilsson, & 

Link, 2011).  Penalties should be implemented as an incentive to avoid delays and are levied only 

for primary delays, therefore not considering the consequential delays. The amount of penalties is 

computed simply by considering a 0,10€ payment per delay-minute, which is very low in 

comparison with the regimes of other European countries. The performance regime raised some 

points of critiques in relation to the high cost of monitoring, the insufficient transparency of the 
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delay attribution process and the absence of differentiation of penalties (e.g. for different causers, 

for different times of day, for different lines’ frequencies); for all these reasons an updating 

process has been undertaken in the last years, but results are not yet available. 

3.1.2.2 Public Service Obligations 

In Germany PSO cover all regional lines either profitable or not. This is the result of a two-headed 

policy with the aim of covering deficits of operators running loss making trains in rural areas and 

contemporarily of stimulation of modal share shift by keeping cheap also those lines potentially 

free-standing (e.g. metropolitan areas). On the opposite neither long distance nor freight trains 

are eligible for public subsidies. Resources for PSO are transferred on yearly base by the federal 

government to the regional authorities using a fund of the State budget which is fed by taxes on 

fuel and other general resources. Regional governments are allowed to use a limited part of the 

received amount for financing infrastructure investments in stations or public bus service. 

Moreover, in force of their autonomy, regions have a high degree of freedom in determining 

operational requirements such as schedule frequencies, tariffs, rolling stock standards and so on. 

The PSO contract is not uniformed across the regions and can be quite different along several 

dimensions. One interesting example is how the regions address the issue of rolling stock. In order 

to reduce barriers to entrance and mitigate the investment risk, authorities adopt four different 

approaches: (i) set up of rolling stock pools to be leased to the bidders; (ii) guarantees over the 

residual value of the rolling stock at the end of the contract period; (iii) co-financing the purchase 

of rolling stock; (iv) take-over guarantees to oblige the operators to pass the rolling stock on the 

(eventual) next provider. 

 

Figure 5. Regional Funds in Billion EUR. Source: Everis 2010 



32 
 

3.1.2.3 Competition 

The downstream segment is formally opened to external operators, but the manner in which the 

competition takes place varies across the different market segments.  

Responding to the regionalization rationale, the administration of the regional lines for passenger 

transport has been left to the federal states (i.e. Länders), which, in turn, devolved the 

procurement process to local agencies enjoying considerable freedom in choosing who committing 

the service; thus, these agencies can either negotiate directly with the incumbent or decide to 

open bidding processes. In the case of direct negotiation the details of the contract are bargained 

with the operator, while in the bidding procedure the agency specifies the requirements about the 

expected service and the companies propose the level of subsidies needed. Franchise lasts 

between 5 and 15 years, in which the winner becomes the residual claimant for the operating 

profits (i.e. net contracts) or for any cost savings (i.e. gross contracts). Franchise areas can vary 

considerably in dimensions, ranging from 200.000 to 6 million train kilometers. The pool of 

competitors consists of several types of firms: the pre-reform NE-Bahnen, entirely new companies 

(e.g. Prignitzer Eisenbahn-Gesellschaft), foreign firms and joint ventures. Over the years, the 

overall market share of outside competitors has grown to more than 12% in terms of passenger 

kilometers (Lalive & Schmutzler, 2008); anyway in their empirical study Lalive & Schmutzler (2011) 

found that agencies traditionally were inclined to use auctions predominantly on remote lines, 

despite bidding process demonstrated to be more efficient (e.g. auctioned lines experienced 

increased frequency and decreased procurement price).  However the trend is reversing thanks to 

a recent (8th of February 2011) judgment of the Federal Supreme Court which states that direct 

awards of public contracts for passenger transport services will only be permitted under a few 

prerequisites, so that, presumably, the number of auctions will increase tremendously in the near 

future. 

Differently from above, the long-distance passenger transport service is considered profitable and 

therefore is not eligible for public explicit subsidies. For this reason the regulator decided for a 

competition model based on free access to infrastructure. Notwithstanding the formal openness of 

the segment, the market share of outside operators is still approximately zero (Nash, Nilsson, & 

Link, 2011), the incumbent reduced its offering and prices increased significantly (Figure 6). Among 

the possible explanations for the scarce success experienced by this segment is important to 

consider the structural peculiarities of the German network. The population’s distribution is 

characterized by a dispersed settlement structure across the whole country, with fairly big cities in 
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every part of the country: this determines a polycentric system, highly interconnected and 

featured by frequent stops at larger cities. As a consequence, the advantages of very high-speed 

lines are lower with respect to other countries (e.g. France) and the distinction with regional lines 

is much more blurred. Chances for new entrants are represented by niche products like night 

trains and lines where DB has abolished services. In this sense one example was the closure of the 

Interregio lines, namely a particular typology of lines serving connections with a maximum 

distance of 160 km for a patronage of more than 60M travelers and 42 million train km: since 

2001, DB gradually closed these lines assuming the replacement of 25 million train km by regional 

passenger trains paid for by the regional authorities; therefore the remaining volume was 

cancelled without any substitute service leaving space for the entrance of external players (e.g. 

Connex Group with the Interconnex trains) (Link, 2004). 

Lastly, even the freight segment is characterized by open entrance ‘on the market’, but, in this 

case, the market share of outside competitors in terms of tonnes-kilometers is considerable (25%) 

with a positive growth trend (in the years between 2006 and 2009 grew approximately 8%) 

(Brenck & Peter, 2007). 

In conclusion Germany took seriously the liberalization process and made some important 

structural changes, however some issues are still open and need to be addressed by the regulator. 

First of all the persistence of a state-owned holding may unbalance the position of the incumbent 

with respect to its competitor, indeed it can take advantage of economies of scale and scope and, 

potentially , intra-group transfers in order to cover losses. Second, the net division between 

regional unprofitable lines and long-distance commercial lines is questionable and the difference of 

treatment (e.g. subsidies) that derives from it might be the basis of the absence of competition in 

the long-haul passenger transport service. The opportunity to go through a third phase of reform 

has been source of intense debate within the German politics, but until now nothing started. 

 

Figure 6. Price Evolution (% on 1996). Source: Everis 2010 
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 Figure 7. Source: own elaboration on EC Statistical Pocketbook 2011 

 

Figure 8. Evolution of DB mkt. share vs. overall passenger modal share. Source: own elaboration on 
Eurostat and DB AG 

 

Figure 9. Everis (2010) 
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3.1.3 Great Britain 

Area                        
(1000 km2) 

Population on 
1/1/2010 
(million) 

Density                 
(pop. per km2) 

Total Lines on 
2009 

Electrification 
(%) 

357,1 81,802 229,073 15753 33,25 

 Table 3 

Great Britain has been one of the first countries in Europe to undertake the liberalization path and 

the one which adopted the most radical reforms. Until 1993, the British railway industry had the 

characteristics of a public monopoly, whose existence was justified by three sets of goals, namely 

the strategic military importance, the regional development and the universal accessibility of 

transportation (Yvrande-Billon & Ménard, 2004). As a consequence, there was one integrated 

operator, BR, owing infrastructure and rolling stock; moreover, the system was highly 

decentralized along regions with a considerable level of heterogeneity in terms of equipment and 

specifications (i.e. ‘custom made’ logic). The absence of national technical standards determined 

the not interchangeability of vehicles and locomotives, that, in turn, induced the equipment 

underutilization and bureaucratic rigidities. The intermodal competition from road transportation, 

the huge amount of debts and the obsolescence of infrastructure were the contributing factors 

that amplified the rampant crisis in the 80s. In the wave of radical transformation of public utilities 

initiated under Thatcher, the railway reform started in 1993 after a debate over the 

implementation modality. The first alternative was to reorganize BR in distinct regional companies, 

the second was to split the company into various monopolies and the third was the unbundling of 

different types of activities and the introduction of competition within each segment. The third 

approach was chosen and carried out along four dimensions (Yvrande-Billon & Ménard, 2004): (i) 

unbundling and simultaneous coordination; (ii) privatization of the actors; (ii) 

deregulation in favor of monitoring; (iii) creation of a nexus of contracts. The 

organization resulting from the reform can be summarized as follows. 

Firstly, the existing state owned monopolist was vertically disintegrated into several blocks of 

activities. The infrastructure assets’ property was transferred to a new company (i.e. Railtrack), 

which subsequently was sold by public offer as a regulated private monopoly, while the 

infrastructure services were reorganized and sold as 13 different companies; even rolling stock 

was divided into three rolling stock leasing companies (ROSCOs) sold separately in 1996. However, 

after a huge amount of cost overruns and a terrible accident (i.e. Derailment at Hatfield), Railtrack 
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was put into administration and transferred to a not-for-dividend company, Network Rail, which is 

the current IM and receives government guarantees over debts. On the side of service provision, 

there was the horizontal separation of different set of activities (i.e. Freight transportation; 

passengers’ transportation; other maintenance services) in order to create competition within each 

segment. The passenger transportation business, in turn, was split into 25 operating units (Train 

Operating Companies) sold to private companies and operating in different geographic areas. 

Secondly, several public agencies were created in order to regulate the market, the most 

important is the Office of the Rail Regulation (ORR), while the Strategic Rail Authority (SRA) had a 

short life being established and abolished in few years. Finally, the complex set of relations 

emerging from the above organization is realized through three typologies of contracts (Yvrande-

Billon & Ménard, 2004): (i) track access agreements which state the condition of access to 

infrastructure, (ii) franchise contracts for the train operating companies and (iii) rolling stock 

leasing agreements that give access to equipment. 

3.1.3.1 Regulation 

The ORR replaced the pre-reform Rail Regulator and took both the economic and the safety-

related functions. The ORR’s decisions are binding by law and it can impose coercive measures 

and fines up to 10% of the revenues. Among the main functions of the agency there is the 

issuance of operating licenses, safety certificates and homologation of rolling stock.  The 

maintenance and the management of the infrastructure are left to Network Rail, which is also 

responsible for providing non-discriminatory access to infrastructure. In order to make the 

regulation transparent and consistent has been developed a Network Code that is enclosed in 

every agreement concerning the access to infrastructure.  Infrastructure charges are computed 

according to a method which is based on four main categories of charges: (i) a price for the usage 

to cover the maintenance of infrastructure, (ii) a price for the used capacity, (iii) a price for the 

electricity consumption which varies depending on various contingencies (e.g. season, geographic 

location) and (iv) a fixed price which covers residual costs. This setting can be considered as 

transparent and non-discriminatory in compliance with Art.7 of Directive 2001/14/EC, which states 

that the charges have to cover costs directly incurred and therefore they should not consider cost 

external to the IM (e.g. environmental, scarcity and accident costs). The average charge for train 

path kilometer lies between € 7 and €9 per kilometer.  

Finally, in order to incentive efficient behavior is in place a performance regime, which requires 

both the train operators and the network manager to refund each other for their own faults (e.g. 
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delays).  The scheme is based on deviations from expected level of performance (benchmarks) set 

using historical data, while payment rates are derived by industry studies on the modeled impact 

of lateness and cancellations on revenues.  The unit of measurement is the minute of delay 

(starting from the third minute) weighted by the importance of the route (e.g. where most 

passengers are affected); moreover if an operator performs above the benchmark receives bonus 

payments. Most of the complexity of the scheme is due to the difficulty on identifying who caused 

the lateness, this practice involves around 500 people and a big documentation.  Despite the fact 

that delays are still the major voice of complaints among customers the overall performance 

experienced a sensible improvement (Figure 10). 

 

  Figure 10. Source: own elaboration on National Rail Trends 2010-11 Yearbook 

3.1.3.2 Public Service Obligations 

The Department for Transport (DfT) organizes public services in Great Britain with the only 

exception of three areas, namely Scotland, London and Merseyside, which are managed by local 

authorities. Public service obligations include service frequencies, duration (first and last trains), 

stopping patterns and tariff limitations along with several quality requirements.  Since almost all 

passenger service is subject to franchising, the British PSO model is different and difficult to 

compare with those of other European countries: PSO extend over the entire network either 

profitable or not. In term of subsidies only the unprofitable lines, nearly 2/3 of the network, are 

eligible and are represented by rural lines and commuters’ trains around main cities. The level of 

compensation differs among the operating companies and is kept confidential; moreover all the 

franchises benefit from a special fiscal regime which provides VAT exemption for all the transfers 

granted by the national authorities.   
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Figure 11. Source: own elaboration on National Rail Trends 2010-11 Yearbook 

3.1.3.3 Competition 

At present the 98% of public service contracts for passenger service are provided by formal tender 

procedures (Nash, Nilsson, & Link, 2011). As said previously, the responsibility of franchises rests 

on DfT which specifies the minimum level of service (i.e. Passenger Service Requirements) and 

regulates some specific fares leaving to the operators a certain degree of flexibility in fixing the 

rest. Potential bidders are considered only if they are regarded as able to respect qualitative 

standards; hence they have a good incentive to offer some inexpensive non-commercial 

improvements for passengers. According to the nature of the line, whether profitable or not, 

bidders are required to compete in terms of the premium they would be willing to pay or of the 

subsidy they will ask; furthermore, in the offers’ evaluation process, the riskiness is taken into 

account and the deliverability is a key feature which deserves a good amount of attention.  The 

winner of the franchise takes the control over a Train Operating Company (TOC), complete with 

staff (senior management excluded) and assets, for the duration of the ‘net cost’ contract, which 
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usually lasts 7 years. As we can see from Figure 12, franchise areas’ dimension can differ 

significantly in terms of timetabled train-km. Railway undertakings are guaranteed against 

particular contingencies through the so-called ‘cap and collar arrangements’, in which they have a 

downside protection for excessive falls in demand and an upward incentive when the growth level 

exceeds predictions (i.e. profit sharing scheme). Initially the number of contracts procured in this 

way was 25 and the level of competition has remained pretty high, with three to four bidders 

shortlisted for every franchise (Drew & Ludewig, 2011); interestingly, many current active 

operators are state-owned companies of foreign countries such as the German DB, the French 

Keolis and the Ductch Abellio. The only exception to this system is represented by a very few 

number of commercial lines (e.g. London Heathrow Airport), in which the competition is ‘on the 

track’. 

For what concerns the freight segment, the government firstly split the business into regional 

general freight companies, specialist parcels and container companies, and then allowed the open 

access to new operators; therefore the competition model is ‘on the market’ with no commitment 

by governments to perpetuate its existence (CER, 2011). Since the introduction of the reform the 

freight segment demand has grown, on average, by the 47% in terms of net tonnes-km. The 

largest rail freight operator is English, Welsh and Scottish Railways (EWS), which was taken over 

in 2007 by the German DB. 

In conclusion, Great Britain adopted a reform more radical than those of other European 

Countries, since it completely privatized both infrastructure and operation, dismantling the 

incumbent.  In terms of efficiency however is not easy to judge the overall result; on the operation 

side, the freight sector appears to have been a success, while the outcome of the competitive 

franchising in passenger transport service is twofold: on the one hand it experienced an increase 

in the demand and in the modal share of the railway with respect to the alternative means of 

transport, on the other, despite it was plausible, neither the costs (Figure 15) nor the amount of 

subsidies (Figure 16) and prices experienced a reduction in real terms . According to the Mc Nulty 

Report (2011) the reasons behind the expenditure growth may be sought in the mistake of 

creating a private IM which generated an overall degradation of the network, in an excessively 

complex regulatory structure and in the high transaction costs boosted by the short-termism of the 

franchise contracts. 
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Figure 12. Source: own elaboration on National Rail Trends 2010-11 Yearbook 

 

Figure 13. Source: own elaboration on National Rail Trends 2010-11 Yearbook 

 

Figure 14. Source: own elaboration on National Rail Trends 2010-11 Yearbook 
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  Figure 15. Source: McNulty (2011) 

 

 Figure 16. Source: McNulty (2011) 
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3.1.4 Italy  

Area           
(1000 km2) 

Population on 
1/1/2010 
(million) 

Density                 
(pop. per km2) 

Total Lines on 
2009 

Electrification 
(%) 

Double Track 
(%) 

Automatic 
Block (%) 

301,3 60,340 200,243 16,686 71,2 44,9 39 

Table 4 

At the beginning of the 90s the Italian railway industry had a peculiar configuration characterized 

by a double monopoly with monopolists acting both in the supply of transport service and in the 

demand of many assets (e.g. rolling stock and construction of infrastructure); as a result ‘they 

[railways] sold below market value and bought at abnormally high prices’ (ISFORT, 2008). 

The first step towards the liberalization has been made in 1998 with the D.P.R. 277/1998 which 

was intended to reorganize the state monopolist, Ferrovie dello Stato (FS), by separating the IM 

from the operator of transport services. Furthermore in 2001 the responsibility over regional lines 

was devolved to regional authorities. Subsequently with the Law 388/2000 and the Decree Law 

188/2003 the Italian legislation respectively granted access to infrastructure to RUs in reciprocity 

regime (for foreign companies) and received all the dispositions of the First Railway Package. In 

this context is important to notice that until 2009 the provision of passenger transport service 

under Public Service Obligation had to be assigned through public tender, however with Law 

99/2009 the tendering process became discretionary and the direct award was de facto 

reintroduced. Finally, in the period between 2007 and 2010, a series of decrees incorporated both 

the Second and the Third Railway packages in the national law.  

The set of legislative actions listed above have outlined a complex organization with different 

actors involved. Firstly, the old integrated monopolist has been subdivided into four divisions with 

different degrees of independence. On the one hand there is Trenitalia spa, which covers the 

transport service by three operative units, autonomously managed but with the same balance 

sheet: (i) Divisione Passeggeri (medium-large distance passenger service); (ii) Divisione Trasporto 

Locale e Regionale (local passenger service); (iii) Divisione Cargo (freight service). On the other 

hand we have the (iv) Rete Ferroviaria Italiana (RFI) as the organizational, accounting, legal and 

functional independent IM which retains the control over the state-owned network and concludes 

the usage contracts with the operators.  However both Trenitalia and RFI are still under the 

umbrella of the same owner, Holding FS. Secondly, the ministry of transport, through the 
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Direzione Generale per il Trasporto Ferroviario (DGTF) is responsible for the concession and 

vigilance of the IM, for the issuance of licenses to the operating companies and for the setting of 

access charges. Moreover, the ministry is also in charge of the regulation of the market through 

the Ufficio per la Regolazione dei Servizi Ferroviari (URSF). Finally, the management of the local 

lines is delegated to regions; specifically they sign contracts for the provision of services on 

regional lines, deliver resources for the financing of the regional transport service and develop 

policies for supporting the sector. 

3.1.4.1 Regulation  

The regulatory authority, URSF, is a sub-division of the Ministry of Transport and is responsible 

only for the railway sector. Competencies of the authority are defined by the art.37 of the D.Lgs. 

188/2003 and consist mainly in vigilance and monitoring of competition, participation to 

international coordination activities, decisions regarding the activities of operators and IM, and 

general support to the ministry on development of competition. The office can order coercive 

measures up to € 500.000 and impose fines up to € 1 million. The issuance of operating licenses is 

carried out by the DGTF. Issued licenses are valid for an indefinite period, subject to review every 

5 years and cover both freight and passenger transport on the entire network.  The cost for 

obtaining a license is 5980€ and is repeated for every review. 

The charging system is explained in the DM43T/2001. Access charges are set in a linear manner, 

without any type of discount and there are not reservation charges. The average charge per train 

path kilometer for a standard train is: (i) €2,7 for freight service; (ii) €2,7 for long-distance 

passenger transport; (iii) €5 for regional passenger transport; (iv) €12,5 on high speed lines. Since 

2000, RFI started to work on a performance regime which became effective on January 2005 after 

a shadow running.  The scheme is built around some critical features (RFI, 2008): monitoring is 

made per train and the delays are measured in minutes with a cause attribution for each minute 

(undocumented delays are attributed to RFI). Penalties are computed as 2€/min. up to a ceiling 

value equal to the 20% of the access charge for single trains and to 15% of the total charge for 

operators (at the end of the invoicing period). On the results of the following years, RFI reported a 

better knowledge of the performance (e.g. undocumented causes decreased) and an improved 

punctuality (Figure 17) without overwhelming administrative costs. 
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Figure 17. Source: CERTET (2011) 

3.1.4.2 Public Service Obligations  

The Regulation 1370/2007 in transposition of the Decree 422/1997 and Law 166/2002 provides 

guidance for the award of public financing on PSO. Until 2001 all the operations were financed by 

the state, but in accordance with the general devolution of powers most of local services are now 

financed by regional authorities.  The scope of PSO extends to regional and local trains especially 

for commuting and connection of rural areas, to long-distance trains connecting the Southern 

regions with the Northern ones and to some freight trains on the same north-south axis, this 

represents a unicum among the European countries. Public service requirements are defined 

within the public service contracts and include specifications on tariff imposition, time schedules 

and quality criteria (e.g. punctuality, cleanness, rolling stock). Regions decide the minimum 

quantity and quality standards on the basis of a catalogue.  Public service contracts are signed 

between the parties (operators and public authorities) in order to ensure the coverage for the 

extra costs for a minimum duration comprised between 5 (national) and 6 (regional) years; 

normally the calculation is made at net cost and the funds come from the national budget 

subsequently transferred to the regions which can possibly integrate with their own resources. If 

the financing has exceeded costs, the surplus is deducted from the amount of the following year. 

Finally, is important to notice that the actual availability of public funds is uncertain during the 

years of the contracts, does not give guarantee of payment and is subject to potential cut in 

periods of crisis as those we are living: this scarce reliability affects negatively the attractiveness 

exerted by the subsidized lines on the private operators. 
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   Figure 18. Source: CNIT (2011) 

3.1.4.3 Competition  

According to its public service soul, the regional and local passenger transport is opened to 

competition for the market. Regional authorities are free to award the contracts by public tender 

or entrust them directly to the public operator.  This power seems to have inhibited the entrance 

of new competitors since the vast majority of the contracts have been assigned directly to 

Trenitalia or to mixed companies (e.g. Trenitalia LeNord). By way of example we recall the region 

Emilia Romagna as a case of a tender won by a private company (i.e. Consorzio Transporti 

Integrati).  

The medium/long distance services are more profitable and for this reason the regulator opted for 

a competition on the market still considering the public service obligations. It means that operators 

have to comply with some restrictions imposed by the regulator in order to preserve the general 

interest. However, according to AGCM, with the existing rules, the borderline between public and 

commercial services is quite vague especially with respect to the subsidization, and this, in turn, 

have distorting effects in favor of the incumbent which still retains almost the totality of the 

market share.  The high speed service represents a different story, since it is considered a 

segment fully profitable in which the RUs are able to maximize the returns and the benefits coming 

from strategies of differentiation of the service such as diversification of prices, the choice of the 

stops and the provision of ancillary facilities. Italy is a pioneer country in terms of competition on 

the high speed service, being the unique that is experiencing the actual entrance of an external 

competitor, Nuovo Trasporto Viaggiatori (NTV); by the way is too early to evaluate the results.  
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The freight segment is characterized by open access with a discrete level of competitive dynamics; 

the first entrance in the market was in 2001 by NordCargo srl and in 2009 the external RUs were 

controlling around the 20% of the market share (CERTET, 2011). 

Overall, in the Italian railway sector there are more than thirty licensed operators and the demand 

is even growing; however, while the freight market can be considered quite developed, the same 

is not true for the passenger transport, especially the regional one, in which the competition is still 

highly latent and barriers to entrance pretty high.  

In conclusion, the Italian system shows some elements of positive distinction and some others in 

countertendency with the European roadmap. 

 

Figure 19. Source: own elaboration on Istat 

 

Figure 20. Source: own elaboration on Istat 
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3.1.5 Spain  

Area                        
(1000 km2) 

Population on 
1/1/2010 
(million) 

Density                 
(pop. per km2) 

Total Lines on 
2009 

Electrification 
(%) 

Double Track 
(%) 

505,957 46 89 15330 58,3 32,5 

Table 5 

The first railroad in Spain was inaugurated in 1848 and represented a means to push the 

industrialization of the country. After the end of the WWII, Spain adopted the classical rail model, 

characterized by the presence of a fully integrated state-owned monopolist (i.e. RENFE), whose 

main objectives were social rather than economical. RENFE absorbed most of the existing private 

companies, while the few remaining converged into another state rail company (i.e. FEVE) in 1961.  

As in the other European countries, the rail sector fell into crisis during the 60s because of the 

intermodal competition from the road transportation that eroded a huge amount of the market 

share in few decades (Figure 21). In order to change the situation a long series of reforms were 

drafted starting from 1984, when the government signed the Primer Contrato-Programa, as an 

attempt to deal with the inefficiency problems. In 1987 was introduced the Ley de Ordenaciòn del 

Transporte Terrestre (LOTT) that theoretically allowed to private investors to build and operate 

new rail lines and was the prelude of the new guidelines for railway transport policy provided by 

the Plan de Transporte Ferroviario (PTF). The most important novelties were the introduction of 

new technologies in order to improve the competitiveness and the setting-up of economic rules 

and financial constraints for the efficient allocation of the resources (Campos, Recent Changes in 

the Spanish Rail Model: the Role of Competition, 2008).  In 1989 RENFE was restructured around 

decentralized units (Unidades de Gestìon) according to the distinct business typologies, namely 

transport operations, service supply and infrastructure management.  The new UDG were 

designed to be independent and therefore stimulated to a more commercial behavior; in this optic 

was shaped the Tercer Contracto-Programa, defining a set of financial objectives to be pursued by 

each unit. In 1994, transposing the EC Directive 1991/440, RENFE’s UGDs were transformed in 

proper business units with separate accounts and much more decisional freedom with respect to 

the government. The last step has been made in 2003 with a number of modifications that 

configure the system as we can see at present. The infrastructure management was separated by 

the operation of transport services; for the former was created a new agency, Administrator de 

Infraestructuras Ferroviarias (ADIF), which became operating starting from January 2005. ADIF is 
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a state-owned company with its legal personality, independently managed and in charge of the 

most of the Red Ferroviaria de Interés General (RFIG), which is the railway network of general 

interest, comprising the high-speed lines and the conventional Iberian-gauge lines. On the side of 

the operations, there is still the presence of the state-owned incumbent, RENFE-Operadora, which 

provides services through the distinct business units. The business units are freight (Servicios de 

Mercancias y Logistica), maintenance (Fabricatiòn y Mantenimiento) and passenger transport 

(Viajeros), which, in turn, is split into long distance, regional, suburban, and high speed AVE (Alta 

Velocidad) segments. 

 

Figure 21. The decline of railways. Source: Campos (2008) 

3.1.5.1 Regulation  

The Spanish Ministerio de Fomento, Ministry of Public Works, is the authority in charge of the 

administration of the network. Its main responsibilities include the strategic planning for the 

sector, the definition of the objectives of the public railway companies and the regulation of all the 

matters related to safety and interoperability of the system. Furthermore the Ministry is also 

accountable for the issuance of operating licenses which are valid for an indefinite period with the 

need of revision every five years and with an extension through the entire market. On the other 

side, the Comité de Regulacíon Ferroviaria (CRF) is the regulatory body pertaining to the Ministry 

of Transport with the responsibility of guaranteeing non-discriminatory access to the infrastructure 

and solving conflicts between the infrastructure manager and the railway undertakings. CRF is 

both allowed to take action ex officio and obliged to initiate investigations on application even 

though the final decisions are taken by the Minister of Transport raising the issue of the political 

independence of the office.  

In terms of operating barriers, the charging system encompasses the right to use infrastructure 

capacity. The calculation of the charges is made according to several items summarized in the 
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Table 6. The average fees per train path kilometer for a standard train are comprised between 0.2€ 

and 0.4€ on passenger and freight trains and between 7,5€ and 9.5€ on high-speed lines. Finally, 

until now there is not a performance regime in place. 

Item Principles Economic Base 

Access Right to use the network ADIF’s administrative costs 

Capacity Reservation Assignment of specific track ADIF’s fixed costs on track 

maintenance and operation 

Circulation Real use of specific track ADIF’s variable costs of track 

maintenance and operation 

Traffic Economic value of the service ADIF’s financial and depreciation 

costs 

Stations and yards Use of specific stations and 

yards 

Not defined 

Table 6 

3.1.5.2 Public Service Obligations  

The Agreement of the Council of Minister of 30th of December 2010 establishes the Public Service 

Obligations for the passenger service with effect from the 1st of January 2011. The agreement 

norms the relationship between RENFE Operadora and the Ministerio del Fomento, which is the 

only competent authority with respect to railway services on the network of general interest.  

PSO contract includes the conditions for the execution of the service and the corresponding 

compensations, namely the commitments in terms of quality, environmental impact and 

accessibility, the applicable fares as a percentage of attributable expenditure, the duration of the 

contract (i.e. 3 years), the parameters for the computation of the reimbursement and possible 

incentives and penalties. The scope of PSO extends over commuter and mid-distance services, 

even high speed, explicitly listed within the annexes of the aforementioned agreement; all long 

distance services are excluded from compensations. These subsidies represent about 15% of 

revenues (Beria, Quinet, De Rus, & Schulz, 2010). Lastly, for what concerns the investments, there 

is not subsidization and RENFE Operadora owns its rolling stock.  

3.1.5.3 Competition   

The vast majority of the Spanish market is closed. The domestic passenger segment is still 

dominated by the sole presence of the state incumbent with the only exception of very few parallel 
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state-owned companies which offer services in some areas of peculiar interest such as the Basque 

country (Euskotren), Catalonia (FGC) and Balearic Islands (SFM). The overall market share of 

these realities is approximately the 5%, anyway it cannot be considered as a form of competition, 

but rather the partition of the network in multiple monopolies. The international transport service 

is formally subject to open access in compliance with the European regulation. However, since the 

implementation is very recent, any external operator has yet entered the market. 

The situation is slightly different if we look to the freight segment in which there is an open access 

regime. Even if open by January 2003, the actual entrance of external operators occurred only by 

the end of 2005: in 2009 there were only five private players on the market with an overall 5% 

market share (Error! Reference source not found.). Anyhow the access to infrastructure for 

the railways undertakings presented some hindrances related to the difficulty of obtaining 

homologation of rolling stock and safety certificates. 

In conclusion, the separation between IM and operations did not jeopardize the network but rather 

demonstrated to be beneficial for the development of the high speed network; however this is far 

from sufficient. The competition is still latent along almost all the market segments. If in the 

passenger sector the opening of competition, either for or on the market, has simply not been part 

of the political agenda, the freight segment showed a very slow pace of entry of new players, 

signaling the presence of important barriers to entry which would deserve a deeper analysis by the 

regulator. 

3.1.6 Sweden  

Area                        
(1000 km2) 

Population on 
1/1/2010 
(million) 

Density                 
(pop. per km2) 

Total Lines on 
2009 

Electrification 
(%) 

Double Track 
(%) 

Automatic 
Block (%) 

450,3 9,341 20,743 11138 70,6 12 45 

Table 7 

Sweden is generally considered the first country in the world to vertically separate its railway 

sector.  At the beginning the deregulation process was not guided by the willingness to strengthen 

the customer perspective (e.g. better service), but rather by the need of cost containment.  The 

Swedish railway network is characterized by a relative shortness with respect to the overall 

country’s size, but, contextually, is quite large if we consider the population. These evidences 

mirror the fact that Sweden is a large, poorly populated country with high level of sparseness 
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among people. Furthermore the network is featured by advanced technical standards (e.g. 

percentage of electrification, Automatic Train Control), while the intensity of track use is below the 

average of the other European countries: in such a context we can have a sharp intuition of the 

high cost structure for providing the service and maintaining the infrastructure (Nilsson, 2002).  

Since 1963 the Swedish government was conscious of the peculiarities and criticalities of the 

system and introduced a series of management changes (Transport Policy Act) in the existing fully 

integrated, state owned company (i.e. Statens Järnvägar) in order to reduce the strict political 

control and allow the company to operate on commercial conditions.  The set of changes planned 

by the reform was fully implemented by the mid-1980s, but the results were well below the 

expectations: the poor performance mixed with the contingent crisis determined the demand for a 

more radical transformation.  The new reform was drafted in 1988 and was built on three pillars 

(Nilsson, 2002): (i) separating infrastructure from service operations in order to put 

railways in a competitive position with respect to roads (i.e. intermodal competition); 

(ii) continued financial support because of the merit of the service; (iii) subsidy grant 

to low-density lines (i.e. not commercially profitable) and transfer of the responsibility 

to regional authorities.  

During the pre-reform period Statens Järnvägar (SJ) was in a monopoly position, it was also 

involved in other related businesses such as ferry traffic, long-distance bus services and forwarding 

agents. After the 1988 reform the railway sector has been gradually disintegrated, both vertically 

and horizontally (Figure 22). Firstly, the state maintained the control and responsibility over the 

infrastructure through the creation of a new authority, Banverket (starting from 2010 has been 

grouped in the Trafikverket), which takes the decisions over the investments in compliance with 

the objectives and the annual appropriations provided by the National Plan for the Transport 

System (Trafikverket, 2010); moreover it is responsible for the access to the facilities by the 

transport operators. The overall control of Trafikverket extends to 80% of all railway lines 

(Banverket, 2004), while the remaining is given to the County Public Transport Authorities 

(CPTAs), responsible for the unprofitable regional railways services and for the provision of rolling 

stocks to the contracted operators. Secondly, SJ was split off into several state owned companies 

concentrating on different parts of the railway businesses which are accounting independent and 

have to play according to arm’s length rules. For our purpose is important to recall the two 

companies which strictly provide transport services and act as incumbents in the competitive 

environment: SJ AB for the passenger transport and Green Cargo AB for the freight segment. 

Finally, new regulatory authorities were created.   
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Figure 22. Separation of SJ. Source: Alexandersson and Hulten (2008) 

3.1.6.1 Regulation   

The Swedish Transport Agency, Transportstyrelse, is responsible for the regulation and the 

supervision of the rail sector, thus it provides licenses, safety certificates and the homologation of 

rolling stocks for any operator who desires to be present in the market.  Operating licenses are 

provided free of charge within three months and are valid for an indefinite period of time without 

the need to be reviewed. Safety licenses are instead valid for five years and extend over the entire 

Swedish network. Every train operator wanting to operate on the network has to have a track 

access agreement with Trafikverket, covering details on the type of traffic and the standards to 

use the tracks; along with this, is necessary also to negotiate an agreement on timetable positions. 

Trafikverket sets access charges based on wear and tear cost (Nash, Nilsson, & Link, 2011), whose 

principle is to equal the incurred marginal costs in terms of track operation and maintenance. On 

average, access charge is comprised between € 0.03 and € 0.19 per train path kilometer; 

notwithstanding this amount is very low is important to notice that there are additional costs such 

as track, accident and emission charges plus some fees to be paid in congested zone (e.g. cities of 

Stockholm, Göteborg and Malmö). To date it is not in force any performance regime and for this 

reason the European Commission initiated an infringement proceeding against Sweden. The 

market for used rolling stock is sufficiently wide for the non-commercial segments, while still infant 

for the commercial one. 
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3.1.6.2 Public Service Obligations  

PSO in Sweden extends over every not-commercially viable line and are organized along two 

dimensions. At national level the agency in charge is Rikstrafiken (depending on the Ministry of 

Transport), whose tasks are the definition of those long distance lines falling into the PSO area and 

the awarding of the resulting contracts with railways undertakings. Similar functions at regional 

level are carried out by CPTAs which define local traffic in the best interest of citizens and manage 

public service contracts. CPTAs are not sealed chambers and are allowed to cooperate and be 

grouped in larger networks of interregional character. CPTAs have also created a joint rolling stock 

company (i.e. Transitio) in order to provide the rolling stock for the operators.  Public service 

requirements, either national or regional, are usually limited to tariff definition and time schedules 

while quality issues such as punctuality, cleaning and staffing are taken into consideration as 

prerequisites in the selection of the bidders. Costs incurred by the operators for the provision of 

the public services are normally covered by a mixture of exclusive rights and direct financial influx. 

 

Figure 23. Public Contributions to Swedish Rail (million SEK). PSO compensations in purple. Source: 
Dehornoy (2011) 

3.1.6.3 Competition  

In the passenger non-commercial transport service the model of competition is ‘for the market’, 

hence transport contracts are put out to tender and the winner becomes the sole provider for the 

entire length of the contract which usually last between 5 to 8 years with an option of another 2 

years (CER, 2011). Tenders are a hybrid between auction and beauty contest, thus bidders 

compete in terms of lower subsidies demanded and higher quality offered. 
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In the case of CPTA-managed services, the usual type of contract is gross-cost, in which the 

operators bid for the lowest amount of subsidies to cover operating costs, while the CPTA remains 

in charge of planning and marketing the service and gains the revenues from the ticket fares. On 

the other hand, for the inter-regional lines pertaining to Trafikverket, the type of contract is net-

cost, in which the amount of subsidies requested are computed by considering both revenues and 

costs. The first competitive procurement awarded to a private company was in 1989 when BK Tåg 

won a four-year contract for the management of a regional line; from this moment onwards, 

several private firms (e.g. Connex; Arriva; Tågkompaniet) competed for contracts in regional and 

inter-regional non-commercial services and, despite the incumbent is still the dominant operator, 

they have become credible competitors, especially in the short-distance service (Alexandersson & 

Hultén , The Swedish Railway Deregulation Path, 2008). The story is different if we look to the 

purely commercial long distance passenger service, in fact the segment has remained for a long 

time under the exclusive control of the state incumbent and only recently has been opened to the 

competition ‘on the market’. The aperture formally started on the 1st of October 2010, but became 

fully effective only by December 2011; therefore SJ retains almost entirely the market share and is 

too early to evaluate the results.   

For what concerns freight services, there is open access and anyone is ‘fit, willing and able’ can 

compete for contracts with consignors. Notwithstanding the formal openness of the market, the 

freight segment is still strongly dominated by the presence of the state: the incumbent Green 

Cargo AB holds more than 70% of the market share (Alexandersson & Hultén , The Swedish 

Railway Deregulation Path, 2008), while the second largest operator (i.e. MTAB), which have a 

substantial monopoly in the transportation of ore on the Iron Ore Line, is a subsidiary of the state-

owned mining company LKAB.  

In conclusion we can label the Swedish railway sector as open and the access to its infrastructure 

quite simple, both for passenger and freight services. At present the State resigned almost every 

exclusive right over the provision of services and the existing state-owned incumbent is competing 

according to market rules in a non-discriminatory environment. As result, the market shares of 

external private players are higher than those of the average of the other European countries. 

However, according to Alexandersson et al (2012), some critical issues are still pendent and need 

to be addressed especially with respect to the opening of profitable passenger service. In the first 

place, the capacity allocation is pivotal for an efficient use of infrastructure, this raises concerns 

due to the increasing capacity problems emerging around the three big cities during the peak 

hours. Secondly, the IM, in compliance with the Bill 2009/10:200, should consider the opportunity 
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of buying new land in order to develop terminal and service functions in a neutral and non-

discriminatory fashion. Thirdly, as an essential feature for the development of the competition, 

new operators must be able to provide information to travelers about their offerings and making 

the booking procedure as easy as possible; in this sense the imposition of a unique information 

and reservation platform similar to the one used by SJ (i.e. Petra) might be advisable. Finally, 

because of the high cost and the technical idiosyncrasy of the rolling stock, the upfront investment 

could be unlikely affordable for an outside competitor, particularly if we consider that the 

incumbent already sunk this cost; hence the government should find a solution for reducing the 

burden even in the commercial segment. 

 

Figure 24.  Source: own elaboration on EC Statistical Pocketbook 2011 

 

  Figure 25. Source: Trafikverket (2010) 
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Table 8. Market Shares. Source: own elaboration on Transport Styrelsen (2009) 

3.1.7 Summary  

Country reports show clearly the extreme complexity of discussed theme. Providing a 

comprehensive comparison implies necessarily simplifications which could disregard important 

country-specific characteristics. With this caveat in mind we can assert that the Liberalization 

Index (Figure 26. Source: own elaboration on Rail Liberalization Index ) does a pretty god job in 

ordering the countries according to their liberalization achievements. Sweden, Great Britain and 

Germany are undoubtedly those countries which started earlier the process and reached the most 

appreciable results in terms of regulatory framework and effective access of external operators. 

France and Italy have some elements of virtuous distinction (e.g. Italy is the sole country with 

competition in the high speed network) with respect to the structural configuration while are still 

lagged for what concerns the reduction of incumbent’s market power. Spain has begun only 

2008 2009

Green Cargo AB State 73,6% 72,1%

Malmtrafik i Kiruna AB State subsidiary 6,5% 6,7%

CargoNet AB External RU 7,0% 6,0%

Hector Rail AB External RU 4,0% 5,0%

TGOJ Traffic AB State subsidiary 3,8% 4,0%

Tågakeriet in Bergslagen AB External RU 2,0% 2,1%

TX Logistik AB External RU 1,0% 1,6%

Peterson Rail External RU 0,5% 0,8%

MidCargo AB External RU 0,4% 0,8%

Rail Train Care Ltd External RU 0,6% 0,4%

Tågfrakt output AB External RU 0,2% 0,3%

Inlandsbanan Municipalities 0,2% 0,1%

Continental Train AB Municipalities 0,2% 0,1%

2008 2009

SJ State 71,4% 68,1%

Stockholmtag KB State subsidiary 12,9% 13,1%

A-Train External RU 5,1% 4,8%

DSBFirst Sweden AB External RU 0,2% 4,5%

Arriva Trains Ltd External RU 2,5% 2,8%

Swedish Tagkompaniet External RU 2,6% 2,8%

Roslagtag External RU 2,2% 2,3%

Veolia Transport Sweden AB External RU 3,1% 1,5%

Continental train AB Municipalities 0,1%

Passenger Transport

Name Ownership Market Share

Freight

Name Ownership Market Share
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recently to show some purpose of covering the gap with the other countries, but the 

accomplishment is still far.  

In conclusion, even if many items remain not comparable, we can take the Index as a fairly 

reliable tool for the consideration in the next section. 

 

Figure 26. Source: own elaboration on Rail Liberalization Index (IBM Deutschland GmbH, 2011) 

3.2 Cross-Country Empirical Evidence 

In the previous section I made an in-depth analysis of some relevant countries in order to 

understand which are the main drivers of the liberalization process and the overall goodness of the 

Liberalization Index in capturing them. Since our confidence in the index is confirmed, the 

following step is appraising, through an enlarged cross-country analysis, if a greater level of 

market opening determines an increase in the overall performance of the industry, as predicted by 

the theory (chapter 2). Preliminarily is important recalling that the focus will be exclusively the 
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passenger market segment: at the state of the art we have already seen that the opening process 

is still in its infancy in all the EU countries, therefore we would expect a bland effect even if 

present. The actual way of competition in almost the entirety of the cases is the procurement for 

the subsidized lines; hence herein we can disregard the distinction between typologies of rivalry 

and their reciprocal effects. 

In building the analysis I will follow a two-step process: in the first instance I would graphically 

evaluate if higher positioning of the countries within the Index is related to higher percentage 

growth of a performance measure in the rail passenger market; secondly I will run some 

regressions to rephrase and refine the intuitions. 

The definition of a performance measure is not trivial and generated a big debate also in the 

literature. The most direct way in determining the efficiency gains in the industry would be looking 

at the evolution of required subsidies, price level for the customers or the operators’ costs. 

However is nearly impossible building a cross country dataset of these measures due both to the 

resistance in disclosing this type of information and to the heterogeneity of the definitions in each 

single country. As a result we will consider an indirect measure which looks at the growth of the 

market as a proxy of the greater attractiveness of the railways. In doing so I had two alternatives, 

pax_km or train_km, anyhow in our situation the choice is pretty easy since the former 

represents a good estimation of the actual demand, while the latter could be meaningless, 

especially in the subsidized lines where trains run empty very often. 

 Before showing graphical results is necessary introducing and discussing the variables considered 

for the first analysis. All data are taken by World Bank, Eurostat and the Statistical Pocketbook 

(2012) of the Transport Commission. 

VAR_PERC: is the percentage variation of the pax_km in the considered countries. In computing 

the variation I took 1990 as the base year, this is a meaningful starting point since the first 

reforms at country level and the increased sensibility for rail themes at EU level are both dated to 

the early 90s, as we had the chance to discover in the previous chapters. The other year 

considered is 2011, corresponding to the last redaction of the Liberalization Index. 

VAR_PERC_TRAD: is built like VAR_PERC, but consider the pax_km operated only by 

traditional lines, thus excluding high-speed lines. We will discuss in a moment the reason for 

unbundling the two. 
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LIB_RANK: is the score in the overall Liberalization Index in the considered countries in 2011. It 

is a summary picture of the dynamic progress made by each country in the liberalization process. 

It is a punctual scale from 0 to 1000, where a higher score represents a higher level of 

liberalization. 

SUB_LEX: is the score for the sub-index LEX which is included in the LIB_RANK. It measures only 

the adherence to the EU regulations. A higher score represents a higher compliance with the 

requirements.  

SUB_ACC: is the score for the sub-index ACCESS. It measures the accessibility of the market in 

the considered countries. ‘In network industries, market power in the downstream markets results 

primarily from the fact that monopolistic bottlenecks exist at the upstream network level and 

access to the downstream markets can be channeled by controlling these bottlenecks’ (Rail 

Liberalization Index , 2011). This measures precisely the presence and the incidence of the 

bottlenecks. A higher score represents a higher level of accessibility. 

SUB_COM: is the score for the sub-index COM. It measures the competitive dynamics that can be 

captured and quantified on a viable basis, such as the market shares, number and characteristics 

of the RUs in the considered countries. A higher score represents a higher granularity. 

Now we can switch to look at the graphs.  

In the first I looked at the correlation between LIB_RANK and VAR_PERC for the EU15, since they 

are the countries which have started earlier the liberalization process and benefitted most from the 

EU attention. 

 

Figure 27. Source: own elaboration 
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The correlation is positive but not significant (correlation table is provided in the Appendix). This 

was expectable since we are considering the overall amount of the pax-km. High speed lines have 

been implemented and improved heavily in many of the EU countries in the time span considered. 

Is reasonable assuming that high-speed innovation exerted a not-negligible effect on the demand 

of passenger transport, regardless the liberalization accomplishment (in almost all the countries 

high speed lines are controlled by the state monopolist). High speed trains can become a much 

more viable alternative to short distance flights and car even for those customers that would have 

never considered traditional trains for transportation. In order to have a better picture of the 

correlation is necessary pulling out the amount of HS pax-km from the total; this is the sense of 

VAR_PERC_TRAD which considers only the passenger of traditional lines. The resulting graph is 

the following: 

 

Figure 28. Source: own elaboration 

Now the correlation is increased and slightly significant. It strengthens our expectation: a higher 

position in the Liberalization Index would seem exerting a positive impact on the demand of 

traditional passenger service. Countries most deviating from the tendency are even those with a 

pretty peculiar and limited rail infrastructure (Luxemburg and Ireland), therefore dropping them 

the result would be more pronounced. The intuition is that a more liberalized sector induces the 

operators to be more efficient and part of this efficiency in transferred to end customers in the 

form of a better service.  

Since the index is built around sub-indexes I decided to look at the correlation of each of them 

with the VAR_PERC_TRAD.  



61 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Interestingly the SUB_LEX is not significant, while the other two are aligned with the previous 

outcomes. This is not strange, in fact the SUB_LEX considers the adherence of the countries with 

respect to EU requirements; we know that the vast majority of EU mandatory regulations concern 

the freight market not affecting the passenger one. In any case, the LEX sub-index has a low 

weight in the computation of the Index; the other two confirm the positive correlation with the 

increase of pax_km. Another consideration which deserves to be made is that the SUB_ACC, also 

taken singularly, is able to induce the positive correlation: this would suggest that the mere 

Figure 29. Source: own elaboration 

Figure 31. Source: own elaboration Figure 30. Source: own elaboration 
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creation of a non-discriminatory environment could be sufficient in improving the performance of 

the sector, even without an immediate effective entrance of new operators. 

After having fixed these ideas we can move away from the correlation analysis of the data and 

switch to the regression counterpart. The aim is developing a parallel test by changing the 

approach and the time span. We will now go through a panel analysis with a dataset considering 

values for the EU15 in the years in which the Liberalization Index has been provided (2002, 2004, 

2007 and 2011). The panel form (even under the small sample features of it) allows for 

exploitation of both the cross-country and longitudinal dimensions in the assessment of the impact 

of IBM Liberalization Index (and its components) on two dependent variables of choice. Similarly 

to the graphics analysis, the investigation focuses remarkably on the influence of liberalization on 

the number of passengers per kilometer (ls_pax_km) in the traditional segment of the market. 

As in most panel regressions, we need to understand whether a fixed effects model should be 

preferred to the standard random effect one. As expected, since both our dependent variables 

assume very different absolute levels depending on the country the observation belongs to, a fixed 

effect estimation should be preferred (as proven by the Hausman test for equality of the 

coefficients that has been carried on). The basic model that has been estimated can thus be 

written as 

                                  

where c and t represent respectively the country and the year to which the observation belongs to, 

y is the dependent of variable of interest (ls_pax_km), I is our principal regressor (the overall 

Liberalisation Index, as well as the intensity of competition, the market accessibility and the 

legislative environment indicators, all in separate regressions) and gdp_pc (GDP per capita in 

PPP) and inf_inv (investment in rail infrastructures M€) are two controls carried on in all 

estimations.  

In addition to these basic assessments, a robustness check has been carried on by computing the 

deviations from the time means of the dependent variables (i.e. the difference from the yearly 

value and the mean value for the country calculated on the four years of reference) and simply 

regressing them on the same model (also in deviation from the mean). The model is still a fixed 

effect one, in this case carried on through manual transformation of the variables, instead of the 

standard estimation conducted by STATA.  
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 As we can see from Table 9, the results obtained the set of regressions, in which the dependent 

variable is the number of passengers per kilometer in the traditional railway sector, are quite in 

line with what observed in the graphs. The general Liberalization Index has a positive and 

significant effect on our variable of interest, and even if the impact is small in magnitude is not 

dissimilar from what observed in the graphs, where we were analyzing a different measure of time 

variation in the number of passengers per kilometer. When it comes to the sub-indexes, we can 

witness how our impact is mostly driven by the market accessibility environment component, while 

instead the legislative environment loses its significance2. We can observe that the effect of the 

intensity of competition indicator is as well positive and significant, as expected.     

Finally, we perform quite similar regressions using the deviations from the mean method explained 

earlier in the section as robustness checks. The principle behind this method is that we should 

obtain estimates equal in size, but differing in terms of standard error (and thus in significance). 

This is precisely our case: as far as the number of passengers per kilometer is concerned, we 

obtain coefficients of the same magnitude and, thanks to different standard errors, the legislative 

indicator also acquires significance.  

 

 

 

 

 

 

 

 

 

 

 

                                                           
2
 We also need to always keep in mind that the sample is quite small and part of the lack of significance may be related to this 

reason 
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 (1) (2) (3) (4) 

 ls_pax_km ls_pax_km ls_pax_km ls_pax_km 

LIB_RANK 0.00664
*
    

 (2.16)    

     

GDP_PC -0.0787 -0.0610 -0.0881 -0.0386 

 (-1.08) (-0.82) (-1.19) (-0.52) 

     

INF_INV -0.000284 -0.000232 -0.000217 -0.000228 

 (-0.43) (-0.35) (-0.33) (-0.35) 

     

ACCESS_SUB  0.0312
*
   

  (2.05)   

     

LEX_SUB   0.00703  

   (1.85)  

     

COM_SUB    0.0115
*
 

    (2.36) 

     

Constant 29.23
**

 26.55
*
 30.91

**
 24.39

*
 

 (3.07) (2.67) (3.24) (2.44) 

Observations 56 56 56 56 

t statistics in parentheses 

*
 p < 0.05, 

**
 p < 0.01, 

***
 p < 0.001 

Table 9. Fixed-effects Regressions for Number of Passengers by Kilometer in Traditional Railway Segment. Source: 
own elaboration 

 (1) (2) (3) (4) 
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 devls_pax_km devls_pax_km devls_pax_km devls_pax_km 

devlib_rank 0.00664
*
    

 (2.50)    

     

devgdp_pc -0.0787 -0.0610 -0.0881 -0.0386 

 (-1.25) (-0.95) (-1.38) (-0.60) 

     

devinf_inv -0.000284 -0.000232 -0.000217 -0.000228 

 (-0.50) (-0.41) (-0.38) (-0.41) 

     

devaccess_sub  0.0312
*
   

  (2.37)   

     

devlex_sub   0.00703
*
  

   (2.14)  

     

devcom_sub    0.0115
**

 

    (2.73) 

     

Constant -0.000000275 -0.000000281 -0.000000255 -0.000000278 

 (-0.00) (-0.00) (-0.00) (-0.00) 

Observations 56 56 56 56 

t statistics in parentheses 

*
 p < 0.05, 

**
 p < 0.01, 

***
 p < 0.001 

Table 10. Deviations from the Mean Regression for Number of Passengers by Kilometre in Traditional 
Railway Segment. Source: own elaboration 
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4. Barriers to Entry: the Rolling-Stock Issue 

Despite its simplicity, the previous analysis strengthens our confidence in the validity of the 

theoretical predictions and gives us an elementary intuition of the potential growth that the 

railways could experience if the liberalization would be pursued effectively. However, the concrete 

experiences showed how to a formal opening not always responds the effective entrance of new 

operators; moreover, when it happens, very often is by the incumbents of foreign countries. If on 

the one side the possible reason can be attributed to the relatively young opening of the 

passenger segment, on the other, the idea is that some impressive barriers to entry inhibit the 

attractiveness of the sector. 

According to the EMTCD-OECD Report (2007) and from what we have seen in the case studies, 

the availability of rolling stock is unanimously considered the biggest barrier to entry to the railway 

sector by the RUs, especially in the competition ‘for the market’. The procurement of rolling stock 

is particularly critical for several reasons:  

 Technical standards heterogeneity: it reduces tremendously the pool of countries from 

which is possible buying compatible rolling stock. 

 Demand fragmentation: various specifics for many types of contracts 

 Absence of warehouses: due to the specific requirements, rolling stock is produced mainly 

on-order 

 Very long manufacturing time 

 Absence of a deep and developed market for second-hand rolling stock 

 Risk of investment: due to the volatility of the potential residual value of the assets 

With respect to the last point it is important to notice that the useful life for rolling stock is 

approximately 30 years (it depends on the typology) while the average duration of a PSO contract 

is 6 years; it means that if the RUs are not able to win the contracts in consecutive bids (and this 

is expectable in a competitive environment) they would remain with a very high sunk investment 

which could have negligible value in the market.  

The following sections will be devoted to analyze in a detailed way the technical criticalities of the 

rolling stock and propose different solutions for mitigating the problem. Concrete examples, 

especially from the Italian experience, will be provided. 
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4.1 Rolling Stock Procurement 

Normally the procurement of new rolling stock requires from two up to four years, however is not 

unusual the occurrence of problems that can slow down the production even for small fleets. In 

2001, the Italian region Lombardia signed a 54 million contract for the renewal of the fleet: 27 

double-deck trains, 6 airport shuttles and 6 electric locomotives. Initially the contract provided for 

the delivery on December 2004; however the last train was delivered only in 2008. The delay can 

be ascribed both to an internal crisis of one of the contractors, AnsaldoBreda, and to the 

supervenience of new safety requirements like the SCMT. 

Therefore, taking for good the time declared by the producers, we can consider that the timing for 

rolling stock procurement is a function of: 

 Dimension of the order 

 Typology of the order: trains can differ greatly 

 Type of traction: Electric Multiple Units (EMUs), Diesel Multiple Units (DMUs) or mixed. 

 Type of design: new or redeployment 

In addition to the long time and the uncertainty even the cost of the rolling stock is hardly 

affordable. For the sake of simplicity I report below a chart (Table 11) which compare some models 

both for high density services; it is useful to have a rough intuition of the dimension of the needed 

investment. 

High Capacity # Seats Price Price per Seat 

E. 464+5 Vivalto  596 8.12M€ 13,600€ 

E. 464+5 Vivalto (1st class) 560 8.12M€ 14,500€ 

TSR Ansaldo Breda (3mod) 306 5.44M€ 17,800€ 

TSR Ansaldo Breda (5mod) 550 8.39M€ 15,300€ 

Table 11. Source: Camboni (2012) 

4.1.1 Standard Compatibility 

Railway sector is characterized by a strict interdependence between the rolling stock and the 

overall infrastructure.  

The network standards that mostly affect rolling stock are: 
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 Gauge: it is the distance between the rails. The 1435 mm gauge allows to reach high 

velocity, therefore has been adopted by main European countries with the important 

exception of Spain, Portugal and many historical lines in Italy, Germany, Austria, France 

and UK. 

 Safety signals: the EU has recently set the ERTMS/ECTS as the overall standard, but not 

all the countries have yet fulfilled the requirement. The systems TVM (France), LZB 

(Germany), BAcc and SCMT (Italy) are still in place. 

 Load limit: is the maximum weight per axe borne by rails. 

 Gabarit limite: is the shape of the rolling stock and depends on the overall design of the 

infrastructure (e.g. tunnels, bridges, intermediate stations…). This variable is codified by 

the International Union of Railways (UIC) and differs considerably among countries. 

 Voltage: for the traditional lines the differences in energy supply is not only among the 

various countries but also within the same territory. For the high speed lines there has 

been the attempt to establish a shared standard, AC current 25kv, but there are important 

exceptions like Germany, Austria and Denmark.  

As mentioned the standards can vary widely among the states even within the EU (Figure 32) 

meaning that the rolling stock needs had hoc design which hampers the development of a deep 

second-hand market and protects the position of the incumbents. In some cases there are 

temporary solutions which could bypass the problem: for the connections between France and 

Spain have been adopted trains with variable gauge axes. However this kind of settlement does 

not solve the root of the question for which is necessary a structural intervention. As seen in the 

first chapter, the harmonization issue has become pivotal and some progresses in regulation have 

been made. More in details the Directive 48/1996 established the Technical Specifics for 

Interoperability (STI) and a nexus of Associations, the European Association for the Railway 

Interoperability (which groups the UIC, UNIFE and UITP) in charge of managing these specifics 

and proposing new projects. STI are basically mandatory and may be departed only in exceptional 

cases. With the birth of the ERA the main functions of the Interoperability Association were 

transferred to the new entity, but it maintained a consultative role. The overall railway system is 

decomposed in subsystems (i.e. Infrastructure, rolling stock, energy, signaling, traffic control, 

telematics applications and maintenance) which are individually subject of set of STI. Looking 

specifically to those regarding rolling stock the STI concern: 

 Wheels 

 The ends of convoys (e.g. lights) 
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 Windshield of driving cabins 

 Interface components 

Notwithstanding the advances made, many differences persist and countries are pretty slow in 

adapting to the regulation.  

Furthermore the interdependence is also in terms of maintenance expenditure; in fact, around the 

40% of the rolling stock maintenance cost depends on the status of the binaries, but, in turn, the 

binary’s usury depends on the conditions of rolling stock itself. As a natural consequence, when 

the RUs and the IM are separated entities, neither the former nor the latter are incentivized in 

keeping high level of maintenance. In such a situation is necessary to introduce a mutual 

performance regime in which the RUs are rewarded (e.g. lower access charges) in case of their 

own good behavior (e.g. average age of the fleet) or in case of bad behavior (i.e. track conditions) 

of the manager. 

 

Figure 32. Electrification Across Europe. Source: Ministero delle Infrastrutture e dei Trasporti 

4.2 Rolling Stock Financing 

Above we have understood the inherent complexity of the rolling stock procurement which 

overcomes the normal investment risk that each entrepreneur suffers when decides to provide a 

service. Especially on the subsidized lines, where is in force the tender procedure, the barrier 

becomes structural and needs to be addressed at the regulator level; otherwise the incumbent 
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national operator will continue enjoying a disproportionate advantage. As expectable many 

countries address the problem in different ways, or, worse, they do not face it at all. 

In this section we are going to discuss some financing alternatives which could make the 

investment affordable; we will go through both traditional and innovative suggestions in order to 

understand the best scheme, if any. 

4.2.1 Traditional Financing 

In this area we will briefly review the ways of financing traditionally used (and abused) for the 

procurement of rolling stock. The use of adjective traditional in contraposition to alternative is 

referred to the disproportionate diffusion of the formers with respect to the latters, which, by the 

way, are drawn from concrete but isolated experiences. 

4.2.1.1 Public Funding 

One of the most used way of financing rolling stock is the recourse to public funding. It can be 

committed either by national or regional funds. Looking at the Italian experience the national 

source is the Fondo Statale per le Aree Sottoutilizzate (FAS), which, for example, has been 

activated for the line S5 in the Gallarate area responding to the contingent crisis of the textile 

industry. On the other side the regions have at their disposal an amount of additional resources for 

the acquisition of rolling stock. 

From a general perspective each country has proper regional rules and accounting constraints, but 

the logic of the financing is quite simple and consists in the classical vertical transfer by the 

authority: after the rise of a necessity, there is an assessment of the amount required, a 

subsequent disposal of funds and the liquidation by the treasury. 

4.2.1.2 Loan 

Local authorities can resort to debt in order to increase the liquidity in the short term at the 

expense of decisional autonomy in the long run. The preferred financial items used in these 

contingencies can be the local bonds, the real estate securization or bank loan.  In any case there 

are some general restrictions to be observed: 

 Scope boundary: resources obtained through debt cannot be deployed for financing 

current expenditure but only finance the target investment (i.e. Rolling stock). In Italy is 
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the sole country in which this restriction is less strong since it can be derogated thanks to 

the exceptions provided by the Patto di Stabilità.  

 Quantitative boundary: the overall amount of the debt cannot overcome specific 

thresholds.  

Debt has the advantage of being split into two accounting items: interest which flows into the 

current expenditure and the capital share. Only the former is counted in the definition of the 

budget balance and it gives some room of maneuver; anyhow the presence of the mentioned 

boundaries reduces the real applicability of this source of financing. 

4.2.1.3 Leasing 

Leasing contract is a medium/long term solution that allows bypassing the debt constraints. The 

contract implies a capital share plus the payment of interests. Since it is entirely put into the 

current expenses the canon fee is more burdensome in the regional balance, however this type of 

financing does not require real collaterals and is much less regulated and bureaucratized. 

Moreover it usually includes the cost of rolling stock maintenance. Among the disadvantages we 

recall the higher costs due to the double marginalization for the intermediation service and the risk 

of losing the assets in case of failure to pay. 

4.2.2 Alternative Financing 

Up to now we have seen schemes and concrete examples which involved mainly financing by 

public intervention. However the use of private capitals could allow the release of resources for 

infrastructural works very often inhibited by budget constraints (e.g. Patto di stabilità). In this 

optic the possibilities are various, with a different degree of private intervention and with peculiar 

pros and cons. The State (or local authorities) can be an active agent or be limited to the role of 

guarantor (Figure 33). 

 

Figure 33. Source: own elaboration on Tegner (2009) 
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4.2.2.1 TOC Ownership 

This represents one of the two extremes of the range. It simply means that the Train Operating 

Company which provides the service has to buy and fully finance its own rolling stock. Actually, all 

the discussion about the issue has arisen exactly because of the intrinsic difficulty in managing this 

kind of investment, especially by small players. However, for completeness, it is useful to recall 

this possibility, especially because it could allow the maximization of the synergies and represents 

the highest barriers to entry for the new entrants. Since we are claiming the desirability of 

competition, this solution is not advisable at all. 

4.2.2.2 TOC Ownership with Re-Use Warranty 

In this approach the initial financial burden and the property of the rolling stock remains with the 

TOC. The public transport authority intervenes after the end of the service contract and takes the 

control over the equipment: it transfers the rolling stock to the new operator which is in charge of 

providing the service. At the same time also the residual part of the debt is transferred to the new 

contractor. 

From the operator perspective, thanks to the guarantee of continuous use, this arrangement 

reduces the financial stress but still allows the synergy maximization between the acquisition of 

the rolling stock and the provision of the service. On the other hand, remains the necessity of 

borrowing money which negatively affects the company rating; moreover, since the rolling stock 

will be the same for all the RUs, they are deprived of an important competitive lever, reducing the 

strategic room of maneuver in terms of differentiation.    

Looking at the Public Transportation Authority (PTA) this solution has the merit of keeping safe the 

freedom of selecting the preferred service provider. However, understandably, the operators would 

be less incentivized in maintaining the rolling stock when contract is expiring, reducing the overall 

efficiency. Another potential moral hazard problem could be the choice of an unreasonably 

onerous rolling stock financing by a deep-pocket operator in order to reduce the attractiveness of 

the future tenders. A possible solution could be including the IM in the asset management 

according to the schemes proposed below. 

4.2.2.3 PTA Pool 

In this scheme the PTA is the owner of a company which is in charge of the acquisition of the 

rolling stock and leases it to the operating company awarded with the contract. 
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The main advantages are from the financial point of view, in fact this scheme would reduce the 

stress in the accounting books of the companies and, at the same time, shifts the failure to use 

risk to the PTA. 

However, there are important drawbacks to take into consideration: the property of rolling stock is 

no longer of the RUs, therefore the competitive advantage and the room for strategic synergy is 

sensibly decreased.  

For what concerns the IM, it has the possibility to get financing on more favorable terms; anyhow, 

being the rolling stock owner it has to introduce, among its functions, a reliable asset management 

office which implies not negligible costs. 

4.2.2.4 Indirect PTA Pool: Sale and Lease Back 

This scheme keeps all the characteristics of the previous one with an important variation: the PTA 

assigns the rolling stock to an ad hoc financial Rolling Stock Company (Rosco from now on) which 

inherits the debt and leases back the assets to the IM. In such a way both the assets and the debt 

are no longer in public balance.  

This scheme is supported even by the European Bank for the Investments (BEI). In the case the 

PTA has to secure the socio-economic development of the community, rolling stock procurement 

plays a pivotal role in defining the quality of the service and the livability of the interested areas. 

The capability of providing rolling stock through a specialized leasing company put the PTA in the 

position of controlling the quality of the assets, managing the transition between the former and 

the new contractor and mitigating anti-competitive practices. In the model the PTA gives to the 

leasing company two important warranties in order to reduce the risk profile: on the one hand the 

future tenders would oblige the new operator in using the rolling stock already financed, on the 

other the payment rates would be secured by a triangular assurance in which the PTA covers a 

portion of the contract in case of defaulting operator. 

4.2.2.5 Operative Leasing Roscos 

Roscos can be thought not only as financial leasing but also as operative leasing companies, in 

order to give greater guarantees for the asset preservation. The sole notable experience is the 

mentioned English experience. After the 1993 reform the rolling stock for passenger transport has 

been divided among three ad hoc Roscos sold to private companies (Table 12). The rolling stock 

assigned during the privatization is still the 60% of the current overall equipment. Even if the RUs 
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in the UK market are deep pocket holdings and could buy their own rolling stock, the short life of 

the service contract determines the preference for the operative leasing proposed by the Roscos. 

In such scheme the residual value of the assets are in the hands of the Roscos; contemporarily the 

operators can require the rolling stock which best suits the needs. The DfT guarantees the re-use 

of the rolling stock at the end of franchising, reducing the overall risk suffered by the Roscos and 

the amount of the rates (approximately by 10%). 

Finally, the regulator has some degree of discretion in order to keep the competitive environment: 

 Leasing rates can be incremented only in reason of a proven justification (e.g. more 

investments). Roscos cannot practice discrimination on price or other conditions; 

conversely, they can discriminate on the creditworthiness of the operators. 

 Leasing has to be approved by the Dft 

 In the case of operator’s bankruptcy the authority can ask to the Roscos the same 

conditions for the incoming company, in order to guarantee the continuity of the service. 

For the same rationale the DfT can extend for further three years the duration of the 

leasing at the same condition: in such contingency the leasing contract will be stipulated 

by the DfT itself. 

 DfT can modify requirements within the invitation to tender (longer duration of the 

contract) in order to reduce the market power of the Roscos. 

ROSCO DMU EMU DEMU HST 
 Angel Train 1039 2010 - 531 3580 

Eversholt Rail Group ltd - 2864 - 366 3230 
Porterbrook Leasing 641 1699 40 948 3328 

 Table 12. Roscos’ Rolling stock . Source: own elaboration on Competition Commission (2009) 

4.3 Possible Application: Regione Lombardia 

In this section, as a conceptual closure, I will try to propose an application of the mentioned 

schemes in a concrete example. The case I am going to describe is taken by the Italian experience 

because of the easiness to consult national sources and to retrieve information mixed with the 

topicality of the problem; however, who writes is convinced that the reasoning could be extended 

to several similar situations across the European Union. 

4.3.1 Existing Framework 

In order to understand how to improve the rolling stock procurement is necessary to describe the 

framework of the railway system in Regione Lombardia. 
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On the 2nd of May 2011 Ferrovie Nord di Milano (FNM) has ceded to TreNord srl the property of 

Lenord, at the same time Trenitalia did the same for both the assets and service contract with 

Regione Lombardia. Presently FNM holds the 50% of Trenord while the other half is in the hands 

of Trenitalia; FNM, in turn, is structured as follows: 

 FNM spa: is the operative holding controlled by Regione Lombardia (57%). 

 FERROVIENORD spa: it is the manager of a portion of the infrastructure in accordance 

with the contract expiring on March 2016. 

 NORD_ING srl: is in charge of the project management and the technical support for the 

infrastructure investments. 

 TreNord srl: is the railway operator for Regione Lombardia and Brennero area (in 

partnership with DB and the Austrian Bundes Bahn). 

 VIENORD srl: it manages the customer relationship, the communication and the 

valorization of the commercial assets. 

 Ferrovie Nord Milano Autoservizi spa: is the contractor for a portion of road transport 

in the Varese and Brescia areas. 

The procedures for the procurement of new rolling stock are not in the hands of a sole entity but 

both FNM spa, FERROVIENORD and Regione Lombardia contribute. With the aim of modernizing 

the fleet FNM recently acquired by Alstom a set of convoys for an amount of approximately 47M€ 

to be delivered within 2012. The acquisition of new rolling stock has been considered a priority due 

to necessity of improving the service by reducing the crowding and increasing the quality (e.g. 

punctuality, cleanness). Regione Lombardia will face the Expo and needs to be prepared. The 

rolling stock owned by Regione Lombardia is loaned free of charge to TreNord in accordance to 

Program Agreement with the Ministry of Transport signed on the 2nd of March 20003. The rolling 

stock owned by FNM is used by Trenord against a payment of a rental fee, reimbursed by the 

region. Finally the rolling stock owned by Ferrovienord is used by Trenord in commodatum regime. 

Regione Lombardia acquires almost the entirety of rolling stock through national and regional 

subsidies placing the assets within its own balance as ‘reversible asset’; only a negligible amount 

of capital is raised by financial leasing.  

 

 

                                                           
3
 The contract was signed by Lenord 
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4.3.2 Service Contract 

As a result of the tender carried out on the 13th of November 2009, a six year regional service 

contract has been established between Regione Lombardia and Lenord and between Regione 

Lombardia and Trenitalia (nowadays converged within Trenord). The amount stipulated is defined 

by the following items: 

 An annual consideration of 63.96M€ for the carrying of 8,858,845 train-km (7.22€ per 

km). 

 An annual consideration of 12.94M€ to cover the rental of 26 trains provided by FNM 

 An annual consideration of approximately 3.5M€ as a refund for the access charges 

 A forfeit transfer of 1.4M€ for all the procedures aimed to the activation of new services. 

Therefore the overall amount provided in the service contract by the region, excluding other 

ancillary services, is equals to nearly 77M€. 

4.3.3 Suggested Alternatives 

After a series of meetings emerged the necessity of finding alternative ways for financing the 

rolling stock. This is essential in order to increase the service quality and intervene on the price 

level. Generally the financing is distinguished among three alternatives: (i) rolling stock, (ii) 

infrastructure and (iii) entire lines, which is the summary of the two. In this regard the aim is 

analyzing the financing options for the sole rolling stock (first alternative) leaving to further 

discussions the others. In doing so the assumption is the absence of public resources exceeding 

those allocated in the balances; moreover an increase of the pricing for the users seems to be 

impractical.  

According to the terminology adopted before, in our discussion FNM/Trenord will be the Railway 

Undertaking, while Regione Lombardia will play the role of Public Transport Authority. From what 

we have just described the distinction in not so clear, but would be a useful simplification for our 

scope. 

The existing scheme, which is common to the rest of the country, is pretty simple: the operator, 

both directly or indirectly, requires the rolling stock through a tender procedure and gets an 

agreement for the payment with the suppliers; in any case, the payment is warranted by the PTA. 

However, in presence of public accounting restrictions, this mechanism may jam.  
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A slight change in the approach could be a different articulation of the tender procedure: instead 

of requiring only a technical offer, it could be asked to the supplier the provision of a financing 

scheme for example through leasing companies. In this way, during the bidding, would be 

evaluated the lowest canon fee. Alternatively, when the supplier which presents the most 

convenient technical solution is chosen, the operator could open another tender procedure for the 

provision of ad hoc lines of credit. Moreover, the portion of the service contract devoted to the 

debt burden should be decoupled by the rest, remaining a commitment even when the contract 

would be assigned to an operator other than the incumbent. In any case, is quite evident that the 

effectiveness of this approach depends upon the financial credibility of both the PTA and the RU. If 

this reliability is called into question, would be necessary designing some contractual guarantees 

for both the supplier and the lender. It could be implemented a different modulation of payment or 

the creation of a Liquidity Reserve Facility ensuring 6 months of coverage for future lease 

payments. One important issue is that the PTA has to secure that the potential new operator 

would use the existing rolling stock with the financing in progress. 

From this general perspective we want now to go more in depth with the case in analysis and look 

at the concrete possibilities. 

4.3.3.1 Market Option 

Current situation in Regione Lombardia poses some challengers in order to reduce the 

inefficiencies. 

The hypothesis of opening two separate tenders, one for the rolling stock and one conditional for 

financing, is novel but would not change excessively the status quo. As already stated there would 

not be the necessity of a special purpose vehicle, but rather the FNM holding, being publicly listed, 

would be able to raise the capital for financing the rolling stock in the form of share capital 

increases or issuance of bonds. In this situation the bonds’ return would be warranted by FNM 

itself and not by the region, which, in turn, should continue to provide subsidies. This approach 

could be interesting for the respect of Patto di Stabilità.  

4.3.3.2 Rolling Stock Companies 

Above we assumed the possibility of financing the rolling stock by banking or leasing. It leaves to 

the supplier or to the operator the burden of providing financing proposals. This idea could be not 

viable due to the dimension of the operation or to the absence of adequate collaterals. In this seat 

we propose the establishment of a Rosco in charge of acquiring the rolling stock. The Rosco, on 
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the specifics expressed by the operator, would become the intermediate contracting entity with 

the suppliers. The use of a Rosco in the capital market would solve the problem of upfront 

expenditure: Regione Lombardia would remain in charge only for the leasing payments for the 

duration of the financing. 

The Rosco could be constituted as fully private or as a mix public-private. We excluded the 

hypothesis of a fully regional-owned Rosco due to the financial constraints.  

 Private Rosco: it could be established by private stakeholders such as banks, 

infrastructural funds, foundations, railways operators and so on. The starting capital for the 

rolling stock acquisition could be raised through bank loans or supplier credit. Subsequently 

the Rosco should stipulate an agreement with the operator in order to ensure the payment 

of the debt and return on capital. Then, the debt fees would be incorporated within the 

service contract between the PTA and the RU, with the mentioned warranties in case of 

operator’s change. As a result the Rosco would own the assets; it could provide the 

maintenance for the rolling stock, possibly in outsourcing. This idea, differently from the 

leasing, requires a redesign of the organization structure. It would meet the EU indications 

in terms of higher separation between Public Authority, contractor and Infrastructure 

Manager. Another theme is the warranty of continuous flux of money for the stakeholders’ 

remuneration. In this scenario it could be envisaged the introduction of a secured 

commitment by the PTA in maintaining the lease payment for the entire financing. Is 

necessary to notice, however, that the national transfers to the regions are not stable in 

time (especially nowadays), therefore it should be considered the possibility to resort to a 

tariff adjustment. This would require a big effort by the region in evaluating the economic 

feasibility. 

 Valorization of Existing Rolling Stock with a Private Rosco: the previous idea 

provides a brand new company which would be able to procure new rolling stock. The 

mechanism is pretty simple but leaves open the issue of the existing rolling stock, which is 

divided among Regione Lombardia, Trenord and FerrovieNord. In this case the constitution 

of a new private Rosco would imply more complications. The acquisition and valorization of 

existing assets would require an intervention within the service contracts already in place in 

order to unbundle the financing component. On the other side, when acquiring the new 

rolling stock the Rosco would be facilitated thanks to a higher level of assets. The 

advantage of a private Rosco is the greater flexibility in choosing the suppliers and internal 
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procedures since it does not incur in the Public Administration bureaucracy, it is not obliged 

to recur to bidding procedures and it is not constrained by the Patto di Stabilità. 

 Private-Public Rosco: the problem of valorization of existing rolling stock could be solved 

even recurring to a hybrid solution, with a participation of the PTA in the Rosco, which 

would confer the assets within the company. In this way the Rosco should not pay for 

taking up the old rolling stock, but the evaluation problem would remain unchanged. Is 

important underline that the public authority should remain a minority shareholder with 

clear governance rules in order to avoid consolidation of public debt and conflicts of 

interest. In any case, the mere participation of the PTA, could determine the necessity of 

recurring to public tender for the choice of supplier with an understandable increase in 

formalities and timescales and a possible reduction in the overall process efficiency. 

 Private-Public Rosco in two phases: this last proposal can be put in a middle position 

respect to the ones expressed above. We have already outlined the strengths and 

weaknesses of the various Rosco settings, since all of them need to be contextualized on 

the territory. A suitable solution could be a progressive path: in a first phase it could be 

established a Rosco for the management of the sole existing rolling stock; afterwards, 

when it will be enhanced, opening the financing for new rolling stock. This option could be 

the first step through a more competitive system; in fact after having absorbed the rolling 

stock and provided the new investments the public sector could gradually exit leaving the 

floor to new private investors. 

4.3.4 Final Remarks 

All the schemes proposed, as previously announced, require a certain degree of public intervention 

for the support in rolling stock financing. This intervention can be direct or indirect, included in the 

service contract. To provide a more certain solution would be necessary gather more data in terms 

of: 

 Updated accounting data in order to analyze the financial streams between Regione 

Lombardia, Trenord and FNM and proceed to determine unambiguously the amount of 

resources devoted to rolling stock procurement and maintenance. 

 Estimation of demand evolution related to the investment plan for the next 5/10 years. 

 In depth analysis of the condition of the existing rolling stock in order to reach a reliable 

market value. 

However such an evaluation goes beyond the scope of this work. The aim was rather showing 

through a concrete example the application of the theoretical schemes described before. The list of 
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the alternatives is by no means exhaustive and, as stressed in the case study, the most suitable 

solution for a specific country or region can be a complex mix of several approaches. The main 

takeaway is that the regulators have a considerable room of maneuver for the barriers’ removal. 

 

Conclusions  

At the end of our journey we gained a finer understanding of the railway industry and shed some 

lights on the opportunities and threats coming from the liberalization process. 

In the first two chapters we realized both the theoretical and practical difficulties in developing an 

organic process suitable for all the Members of the Union. Policy options have to be evaluated 

within the national frameworks; countries have to be left free of adapting the norms to their 

peculiar characteristics. In this sense the use of Directives is the only viable tool.  

As a direct consequence the accomplishment of an overall competitive environment will depend 

upon the different contributions of the States. Country reports outlined the actual state of the art 

and the large gap which exists among the countries of the Union. The target is far from being 

achieved but the signals are positive. The simple empirical evidence showed at the end of chapter 

three seems suggesting that the road undertaken is the right one. In those countries where the 

process is more advanced, the modal share hemorrhage has been stopped and the trains are living 

a growing interest by customers. Obviously the correlation can be affected by many other factors, 

the limited availability of data reduces the scope of the analysis and increases the risk of omitted 

variable. Nevertheless who writes believes that the results still provide a sharp intuition of what is 

the potential marvel of competition. 

The last chapter shifted the attention to concrete challenges the regulator may face. Perhaps the 

most important issue to take into consideration in the subsidized segment is the rolling stock 

financing. External operators have to be put in the position of being credible competitors for the 

incumbent, otherwise the outcome would be the same of the monopoly configuration. In this 

respect I provided some examples and alternatives which could be immediately implemented in 

order to mitigate the problem. 

Concluding, an interesting possible development of this work could address the same theme trying 

to assess the impact of liberalization not only on the industry efficiency but also on the positive 

externalities generated by the trains. 
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Appendix 

A) Correlations 

var_perc  

var_perc 1 

  
  

var_perc_trad 0.765*** 

  
  

lib_rank 0.191 

  
  

sub_lex -0.0575 

  
  

sub_acc 0.261 

  
  

sub_com 0.267 

  

var_perc_trad  

var_perc_trad 1 

  
  

lib_rank 0.321* 

  
  

sub_lex 0.119 

  
  

sub_acc 0.371* 

  
  

sub_com 0.290* 

  

lib_rank  

lib_rank 1 

  
  

sub_lex 0.901*** 

  
  

sub_acc 0.991*** 

  
  

sub_com 0.893*** 

  

sub_lex  
sub_lex 1 

  

sub_acc 0.836*** 

  

  
sub_com 0.764*** 

  

sub_acc  

sub_acc 1 
  

sub_com 0.898*** 

  

sub_com  

sub_com 1 

  
N 15 

t statistics in parentheses 
* p < 0.05, ** p < 0.01, *** p < 0.001 
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B) Descriptive Statistics 

 Mean SD MIN MAX 

YEAR 2006.000 3.420 2002.00 2011.00 

LIB_RANK 600.467 204.703 148.00 872.00 

LEX_SUB 138.473 43.671 36.00 212.80 

ACCESS_SUB 471.853 167.587 80.00 680.00 

COM_SUB 332.633 217.441 100.00 866.00 

PAX_KM 22.235 26.521 0.25 85.85 

LS_PAX_KM 16.603 17.942 0.25 59.13 

INF_INV 2276.272 2602.762 68.81 8809.01 

GDP_PC 124.150 40.223 77.00 275.00 

Countrycode 8.000 4.357 1.00 15.00 

Observations 60    

 

 

Coun
try 

PAX_K
m 

Traditio
nal 

Railway 
PAX_K

m 

Share of 
railway 
market 
on total 
transpo

rts 

Liberali
zation 

of 
Railway 
Market 

Intensit
y of 

Compet
ition 

Market 
Accessibi

lity 
 

Legislat
ive 

Enviro
nment 

 
GDP 
per 

capita 

Infrastru
cture 

Investm
ent 

Austria 

9.457
5 

(0.47
) 

9.4575 
(0.47) 

10.1
25 

(0.3
8) 

650.75 
(89.82) 

349 
(79.92) 

515 
(71.2) 

 
146.2 
(16.0

9) 
 

127 
(1.08) 

1375.9
6 

(71.59
) 

Belgium 
9.225  
(0.44

) 

8.2425 
(0.41) 

6.67
5 

(0.1
5) 

564.5 
(82.72) 

246.25 
(59.46) 

467.6 
(48.5) 

 

118.2
5 

(22.1
1) 

 
120 

(1.96) 

1056.4
2 

(47.25
) 

Denmark 

6.057
5 

(0.13
) 

6.0575 
(0.13) 

8.2 
(0.1
9) 

756.5 
(30.34) 

505.75 
(55.07) 

600 
(27.13

) 
 

169.8
5 

(5.86) 
 

125.5 
(1.04) 

352.13
25 

(50.42
) 

Finland 
3.602

5 
3.22 

(0.03) 
4.92

5 
565 

(58.48) 
150.25 
(4.66) 

442.8 
(39.58

 
136.0

5 
 

116.2
5 

275.52
5 
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(0.16
) 

(0.1
1) 

) (5.86) (0.63) (33.42
) 

France 

78.81
5 

(2.96
) 

33.5275 
(0.23) 

9.22
5 

(0.3
1) 

457.75 
(78.79) 

198.5 
(46.21) 

376 
(58.76

) 
 

97.25 
(15.9

1) 
 

110 
(1.78) 

4069.2
65 

(442.2
2) 

Germany 

76.37
75 

(2.84
) 

56.2075 
(1.31) 

7.6 
(0.2) 

789 
(26.99) 

548.75 
(24.44) 

637.2 
(21.12

) 
 

171.5 
(8.19) 

 
116.2

5 
(1.31) 

5726.2
5 

(728.0
5) 

Greece 
1.695 
(0.13

) 

1.695 
(0.13) 

1.57
5 

(0.1
4) 

380.75 
(113.07) 

117.25 
(9.98) 

281.8 
(87.28

) 
 

102.1
5 

(28.1
8) 

 
89 

(2.52) 

818.75 
(365.4

6) 

Ireland 
1.725 
(0.1) 

1.725 
(0.1) 

3.22
5 

(0.1
4) 

311 
(65.4) 

108.75 
(5.15) 

245.8 
(58.1) 

 
72.3 
(14.3

4) 
 

139.2
5 

(4.48) 

227.25 
(14.51

) 

Italy 
48.88 
(0.54

) 

40.025 
(1.48) 

5.57
5 

(0.0
7) 

665.25 
(37.48) 

307 
(56.26) 

542.4 
(13.56

) 
 

150.7 
(7.06) 

 
106 

(2.34) 

7286.1
95 

(684.6
8) 

Luxembour
g 

0.297
5 

(0.02
) 

0.2975 
(0.02) 

4 
(0.1
7) 

478.25 
(71.52) 

122.75 
(10.31) 

362.4 
(67.33

) 
 

113.5 
(6.89) 

 
260.5 
(8.51) 

115.98
25 

(18.15
) 

Netherland
s 

14.93
75 

(0.31
) 

14.4525 
(0.29) 

9.05 
(0.3
2) 

760.25 
(30.92) 

526 
(52.76) 

624.8 
(19.43

) 
 

159.1 
(10.0

3) 
 

131.2
5 

(0.85) 
n/a 

Portugal 
3.93 
(0.09

) 

3.565 
(0.14) 

4.02
5 

(0.1
1) 

623 
(82.22) 

261 
(58) 

438.2 
(91.79

) 
 

184.8
5 

(10.0
4) 

 
78.25 
(0.75) 

424 
(47.01

) 

Spain 

21.46
25 

(0.43
) 

16.8175 
(2.06) 

5.15 
(0.1) 

389 
(126.3) 

183.5 
(50.58) 

289.8 
(102.6

4) 
 

98.1 
(24.9

7) 
 

101.2
5 

(1.31) 

2068.3
07 

(343.7
) 

Sweden 
9.747

5 
(0.6) 

7.1525 
(0.5) 

8.35 
(0.4
3) 

796.5 
(32.15) 

610 
(44.46) 

637.4 
(17.81

) 
 

164.8
5 

(11.6
8) 

 
124.7

5 
(0.95) 

1087.4
05 

(91.71
) 

United 
Kingdom 

47.31
75 

(3.55
) 

46.6075 
(3.3) 

6.22
5 

(0.5) 

819.5 
(17.84) 

754.75 
(61.25) 

616.6 
(21.73

) 
 

192.4
5 

(1.69) 
 

117 
(3.42) 

6984.3
72 

(399.5
3) 

Standard Errors in Parenthesis 

 


