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1 Outline of the problem

The specific issues to be considered in this Annex are capacity management with respect to the inter-urban rail sector. In particular, the analysis will focus on capacity management in the situation with separation between Infrastructure Management and Train Operator(s). This reflects the main trend for railways in Europe that was initiated with the EC Directive 91/440, although the process is not yet completed for all countries. However, reference will also be made to the situation where railways are organized within a vertical integrated framework that is relevant in other parts of the world (e.g. the approach adopted in Japan and Latin America). Among European countries there are also variations as to the extent of intra-modal competition including the extent to which other operators than the state-owned railways have in fact gained access to the rail infrastructure. Indeed, a series of possible market models can be outlined as follows:

· Complete deregulation with vertical separation (in theory the model for international services in the European Union as a result of Directive 91/440);

· Complete deregulation with vertical integration (the model adopted for Class I freight Railroads in the United States);

· Comprehensive tendering/franchising with vertical separation (the model adopted in Great Britain);

· Comprehensive tendering/franchising with vertical integration (the model adopted in a number of Latin American countries, with Argentina the best known example);

· National network and Regional companies (the model being developed in France and Germany);

· Commercial network combined with the tendering of unprofitable services (the model that currently exists in Sweden and Netherlands); and

· Hybrid models and other variants including competition within trains, between routes, between modes and between companies (yardstick competition) (see Van de Velde et al., 1998).

Obviously, the capacity management is more complex in the context of several railway undertakings with possible conflicting requests for track access compared to the situation where this process is internalized within the vertical integrated railway company.

The key system players in a situation with vertical separation, existence of several (competing) rail operators and an (independent) regulator can be illustrated in the following Figure A2.1. This is basically, the situation provided for in the recent EC Directive 2001/14 (European Commission, 2001a).

Figure A2.1.
The System Players









Source: EuROPE-TRIP (2000).

In this context the following problems emerge in terms of the management of the rail network (EuROPE-TRIP, 2000): (1) allocation of tracks to the operators requesting them, (2) the charging scheme to be used for track access, (3) the pricing for the services to the final users. Here it is important to recognize the close relations between the procedures for allocation of tracks and the charging (Nash and Matthews, 2002). These problems concern so-called short term adjustments of the available rail resources, but in addition (and related) is long term adjustments involving investments with respect to the railway network (Quinet, 2003). 

Figure A2.2 illustrates the main relationships between the actors in the railway sector in a situation with vertical separation, existence of several (competing) rail operators and an (independent) regulator (EuROPE-TRIP, 2000).

Figure A2.2.
Main relationships between the railway actors









Source: EuROPE-TRIP (2000).

A number of policy instruments are relevant with respect to the capacity management problem. The choice of policy instruments will have implications regarding the efficiency of the rail sector in providing rail services, capacity utilization, profitability and position in the transport market. In particular, the following instruments will be considered in this Annex covering for each instrument: description, implementation, impacts, key lessons and linkages to the modeling case study:

· Access regimes: administrative procedures, grandfather rights, auctioning and capacity transfer mechanisms.

· Access charges: posted prices, negotiated prices, auctioning mechanism. It would include an examination of marginal social cost pricing as promoted by EC Directive 2001/14.

· Subsidies towards socially desirable rail services: this would include analysis of the role of subsidies as part of the capacity management problem, e.g. the extent to which subsidies can ensure the outcome of auctions to be consistent with social welfare maximisation.

· Investment in rail infrastructure capacity: this would provide the linkage between short term adjustment and long term adjustment, e.g. in relation to influencing scarcity costs

· Quality regulation such as performance incentive regimes with respect to infrastructure managers and railway undertakings.

These policy instruments have as part of the research here also been considered within a case study format with specific reference to the East Coast Main Line (ECML) in the United Kingdom. Results from this analysis are reported in Section 5.2 of the main text of this deliverable. 

Capacity management problems will be influenced by the organizational forms in place for rail transport services. The Commission’s proposal for new regulation utilises the following taxonomy:

· Closed markets, in which operators are protected by (unlimited) exclusive rights and never face competition from other operators

· Controlled competition, in which exclusive rights last for fixed periods and are awarded following competition between operators (e.g. in the form competitive tendering)

· Complete deregulation, in which there are no exclusive rights (open access)

An alternative model for categorisation, suggested by Van de Velde (1999), distinguishes between those rail transport systems where the right of service initiative rests with the authority (e.g. through competitive tendering or delegated management) and those where it belongs to the operators (either as open entry or in some form of authorisation system) (Figure A2.3). 

Figure A2.3.
Organisational forms of public transport services
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Source: Van de Velde (1999)

The wide range of organisational options with respect to public transport is clearly illustrated in the figure. In effect, there is a continuum of organisational forms available; Figure A2.3 only illustrates the pure forms. The variations possible in practice refer in particular to the wide range of actors that can be involved in rail transport, their allocated responsibilities and the relationships between actors.

The rest of the Annex 2 is structured as follows. Chapter 2 provides an introduction to recent market trends and implementation of key legislation for the railway sector. Subsequently, Chapters 3-7 examine various rail policy instruments: access regimes (chapter 3), access charging (chapter 4), infrastructure improvements (chapter 5), quality regulation such as performance incentives (chapter 6) and subsidies to socially necessary railways (chapter 7). Each chapter considers one broad class of instrument and provides details concerning instrument characteristics, implementation, impacts, lessons learned and linkages to the rail modeling case study for the East Coat Main Line in Great Britain. 

2 Introduction: key market trends and legislative initiatives

Overall, transport demand in the European Union Member States has increased significantly for a number of decades. In particular, passenger car and lorry traffic have increased, although some increase has also taken place for other modes (though to a smaller extent). Furthermore, most demand forecasts suggest significant increases over the next decade. For example, long distance passenger transport (trips over 80 km) is forecast to increase by 30% in terms of passenger kms between 1999 and 2010 and by 60% between 1999 and 2020 (UIC, 2002). Overall, transport demand is set to increase by 38% for goods (50% increase for heavy goods traffic) and 24% for passengers in 2010 (European Commission, 2001). Furthermore, road based freight and passenger transport is expected to increase sharply in the next few years in the candidate countries, as car ownership rates are catching-up with EU averages. 

Table A2.1a.
Passenger transport for EU15 (1000 mln pkm)

	
	Passenger cars
	Buses and coaches
	Tram and metro
	Railway
	Air
	Total

	1970
	1562
	269
	34
	219
	33
	2118

	1980
	2246
	348
	35
	248
	74
	2951

	1990
	3141
	369
	42
	268
	157
	3977

	1995
	3481
	382
	41
	273
	202
	4379

	1997
	3597
	393
	43
	285
	222
	4539

	1998
	3673
	400
	44
	287
	241
	4645

	1999
	3739
	404
	44
	295
	261
	4743

	2000
	3735
	410
	46
	304
	284
	4779

	2001
	3779
	414
	48
	307
	286
	4834


Source: EU Energy and Transport in Figures 2003

Table A2.1b.
Freight transport for EU15 (1000 mln tkm)

	
	Road 
	Rail
	Inland Waterways
	Pipelines
	Sea
	Total

	1970
	488
	282
	102
	64
	472
	1409

	1980
	720
	290
	106
	85
	781
	1982

	1990
	976
	255
	107
	70
	923
	2332

	1995
	1144
	221
	114
	82
	1070
	2632

	1997
	1214
	237
	118
	82
	1124
	2775

	1998
	1283
	240
	120
	85
	1142
	2870

	1999
	1344
	236
	120
	85
	1197
	2983

	2000
	1378
	250
	125
	85
	1270
	3108

	2001
	1395
	242
	125
	87
	1254
	3102


Source: EU Energy and Transport in Figures 2003

The result has been a reduced a modal share for rail. Market share for rail passenger transport has declined from 10.2% in 1970 to 6.4% in 2000. In the case of rail freight the decline in market share is even more significant: from 20% in 1970 to 7.8% in 2001. These trends have created significant economic, social and environmental problems and points towards the need for radical solutions in order to ensure sustainable development (European Commission, 2001). This would involve a shift away from car towards other forms of transport. The EC’s Transport White Paper “European Transport Policy for 2010: Time to Decide” put forward a policy aimed to allow market shares of the modes of transport, notably rail transport, to return to 1998 levels in 2010 and to make a shift of balance from 2010 onwards. This is a major challenge given the anticipated overall demand growth and the relative competitiveness of rail compared to the private car and to air services. 

Table A2.1c.
Passenger transport modal split (%) for EU15

	
	Passenger cars
	Buses and coaches
	Tram and metro
	Railway
	Air

	1970
	73.8
	12.7
	1.6
	10.4
	1.6

	1980
	76.1
	11.8
	1.2
	8.4
	2.5

	1990
	79.0
	9.3
	1.0
	6.7
	4.0

	1995
	79.5
	8.7
	0.9
	6.2
	4.6

	1997
	79.2
	8.7
	0.9
	6.3
	4.9

	1998
	79.1
	8.6
	0.9
	6.2
	5.2

	1999
	78.8
	8.5
	0.9
	6.2
	5.5

	2000
	78.1
	8.6
	1.0
	6.4
	5.9

	2001
	78.2
	8.6
	1.0
	6.4
	5.9


Source: EU Energy and Transport in Figures 2003

Table A2.1d.
Goods transport – modal split (%)  for EU15
	
	Road
	Rail
	Inland waterways
	Pipe-lines
	Sea (intra-EU)

	1970
	34.7
	20.0
	7.3
	4.5
	33.5

	1980
	36.3
	14.6
	5.3
	4.3
	39.4

	1990
	41.9
	11.0
	4.6
	3.0
	39.6

	1995
	43.5
	8.4
	4.3
	3.1
	40.7

	1997
	43.7
	8.5
	4.3
	3.0
	40.5

	1998
	44.7
	8.3
	4.2
	3.0
	39.8

	1999
	45.1
	7.9
	4.0
	2.8
	40.1

	2000
	44.3
	8.0
	4.0
	2.7
	40.9

	2001
	45.0
	7.8
	4.0
	2.8
	40.4


Source: EU Energy and Transport in Figures 2003

The EC’s Transport White Paper emphasises that achievement of a sustainable transport system should be ensured through combining different measures ranging from pricing to revitalising alternative modes of transport to the private car and road based freight and targeted investment in the trans-European transport network. Importance is given to integration of transport as well as to policies outside the transport area, e.g. social and education policies.

A key role in the White Paper is given to the railway sector in terms of ensuring a shift of the balance from car to other forms. In particular, this should be achieved through revitalising railways. This would focus on addressing the relative competitiveness for rail compared to other modes (private car and road freight)). It is emphasised that revitalising would mean competition between railway companies. This would build on the European railway reform initiatives undertaken since 1991 starting with the Directive 91/440/EEC (see below). A greater role for market forces is expected to result in improved cost performance and enhanced customer focus (EC, 1996), thereby providing the basis for improvement in rail services such that the demands in the White Paper can be achieved.

Another important policy development has been the development of the European High Speed Rail network, originating with the TGV Sud Est in 1981. As of 2001, the European High Speed Rail network (lines capable of speeds of 250 km/h or more) consisted of 2,614 km, with a further 2,238 km under construction (Source: European Union Energy and Transport in Figures 2002).  High Speed Rail traffic (including tilting trains) in the European Union has increased from 21.6 billion passenger kms in 1991 to 65.4 billion passenger kms in 2001, now accounting for some 20% of national rail travel (UIC, 2002). INTRAPLAN/INRETS forecast that by 2010 high speed rail usage will have increased to 166 billion passenger kms. Table A2.2 provides information about demand levels for High Speed Rail. Although initially based on national networks (e.g. TGV, ICE, X2000, AVE), international networks have evolved including the Thalys, Eurostar, Linx and Cisalspino networks.  Further international networks are planned, including the Rhealys services that will make use of the new TGV-Est line.  The period 2010 to 2020 is expected to see further developments particularly for Transalpine traffic, for the Nordic triangle and in the Iberian peninsular, whilst there are also expected to be major upgrades in central and eastern Europe. This has been confirmed in the recent report from the High-Level Group on the trans-European transport (TEN-T) network (High Level Group, 2003). A number of new rail projects have been included, such as:

· Mixed rail line Lyon-Trieste-/Koper-Ljubljana-Budapest

· Mixed railway line Gdansk-Warszawa-Brno/Zilina

· Mixed railway line Greek/Bulgarian border-Sofia-Budapest-Wien-Praha-Nürnberg

Table A2.2.
High Speed Rail Travel 1990-2000 (1000 mln pkm)

	
	B
	D
	E
	F
	I
	NL
	FIN
	S
	UK
	EU15

	1990
	-
	-
	-
	14.9
	0.3
	-
	-
	-
	-
	15.2

	1991
	-
	2.0
	-
	17.9
	0.4
	-
	-
	0.1
	-
	20.4

	1992
	-
	5.2
	0.4
	19.0
	0.4
	-
	-
	0.2
	-
	25.2

	1993
	-
	7.0
	0.9
	18.9
	0.5
	-
	-
	0.3
	-
	27.6

	1994
	-
	8.2
	0.9
	20.5
	0.8
	-
	-
	0.3
	n.a
	30.7

	1995
	-
	8.7
	1.2
	21.4
	1.1
	-
	-
	0.5
	n.a
	32.9

	1996
	-
	8.9
	1.1
	24.8
	1.3
	-
	-
	1.1
	n.a
	37.2

	1997
	0.6
	10.1
	1.3
	27.6
	2.4
	-
	0.1
	1.3
	n.a
	43.4

	1998
	0.8
	10.2
	1.5
	30.6
	3.6
	0.1
	0.1
	1.6
	n.a
	48.5

	1999
	0.8
	11.6
	1.7
	32.2
	4.5
	0.1
	0.1
	1.8
	n.a
	52.8

	2000
	0.9
	13.9
	1.8
	34.7
	5.1
	0.1
	0.1
	2.1
	n.a
	58.7


Source: EU Energy and Transport in Figures 2003.

During the 1990s the Rail Freight Freeways for international rail freight were introduced (European Commission, 1996). They are international rail corridors running across several EU Member States, freeing rail freight transport from obstacles and interrupting factors such as complex administrative procedures or waiting time at borders providing one-stop shop with open access to all licensed operators. However, so far they have not been successful in terms of ensuring a significantly enhanced position of rail compared to other modes (road).

Since 1991 significant legislation affecting railways has been introduced in order to revitalise the railways and enhance their competitiveness. In the first half of the Nineties the following were introduced:

1. Regulation 1893/91/EEC amending regulation 1191/69/EEC concerning public service obligations;

2. Directive 91/440/EEC on the development of the Community’s railways;

3. Directive 95/18/EC on the licensing of Railway Undertakings; and

4. Directive 95/19/EC on allocation of railway infrastructure capacity and the charging of infrastructure fees.

The first Directive to be legislated was Council Directive 91/440/EEC.  This grants the right of access to railway infrastructure to undertakings wishing to provide international combined services and to associations of railway undertakings wishing to offer international services between the countries in which they are established. The underlying aim of the Directive was to liberalise the rail market by opening it up to competition through the concept of ‘open access’ and to reduce the financial burden on state governments by restructuring financial debt.

Subsequently, the Directives mentioned above have been updated within the 1st Railway Package:

· Directive 2001/12/EC of the European Parliament and of the Council of 26 February 2001 amending Council Directive 91/440/EEC on the development of the Community's railways. This Directive requires the EU Member States to adapt their legislation to enable the extension of access rights for international freight services to the national section of the Trans European Rail Freight Network (TERFN). The Directive also specifies that independent organisational entities must be specified for transport operations and infrastructure management. Railway undertakings are also expected to set up separate accounts for passenger and freight operations.

· Directive 2001/13/EC of the European Parliament and of the Council of 26 February 2001 amending Council Directive 95/18/EC on the licensing of railway undertakings defines the conditions under which railway undertakings can obtain licenses. In particular, it establishes that a license issued by one Member State’s Licensing authority will be valid throughout the EU.

· Directive 2001/14/EC of the European Parliament and of the Council of 26 February 2001 on the allocation of railway infrastructure capacity and the levying of charges for the use of railway infrastructure and safety certification replaced Directive 95/19/EC and applies to the entire rail network. It sets the framework conditions for the allocation and charging of capacity. The Directive specifies that the infrastructure manager should develop and publish a network statement with information about the technical nature and limitations of the network, access conditions and rules on capacity allocation as well as the tariff structure.

An initial measure towards ensuring interoperability of trans-European rail networks was taken by the Council in 1996 when it adopted Council Directive 96/48/EC of 23 July 1996 on the interoperability of the trans-European high-speed rail system. The aim of this Directive is to achieve the interoperability of the European high-speed train network at the various stages of its design, construction, gradual placing in service and operation.

Subsequently, the Council adopted Directive 2001/16/EC of the European Parliament and of the Council of 19 March 2001 on the interoperability of the trans-European conventional rail system. The objective of this Directive is to achieve the interoperability of the trans-European conventional rail system. Directive 2001/16/EC is structured and linked closely to Directive 96/48/EC. 

Following the EU Transport White Paper in 2001 where the Commission highlighted the need to revitalise railways to achieve sustainable development, the 2nd railway package was proposed by the Commission in January 2002, COM(2002) 18 Final. The railway package contained two main parts:

· Five new proposals for legislation to achieve fuller integration of the railway area

· Future action to improve quality of rail services and make the railway market more dynamic.

The five proposals for specific legislation comprised:

· Developing a common approach to rail safety (proposal for a directive)

· Enhancing the interoperability principles (proposal amending the existing directives (Directives 96/48/EC  and 2001/16/EC))

· Establishing a European Railway Agency with regard to safety and interoperability (proposal for a regulation)

· Extending and speeding up opening of the rail freight market (proposal amending Directive 91/440/EEC, as amended by Directive 2001/12/EC).

· Joining the Intergovernmental Organisation for International Carriage by Rail (OTIF) (Recommendation for a Council Decision)

The Council of Transport Ministers reached a political agreement on a common position on all the legislative proposals of the second railway package during its meeting in Brussels on 28 March 2003. Following the European Parliament’s debate and proposed amendments to the legislation a compromise agreement was reached on the 16th March 2004 between the European Parliament and the Council and it is expected to enter into force in the coming months of 2004. 

The European Commission adopted the 3rd railway package on the 3rd March 2004 (European Commission, 2004). The package consists of a Communication, four legislative measures and a Working Document on an extended impact assessment for the gradual opening up of the market for international passenger services. In particular, it is proposed that from 1 January 2010, railway undertakings that have a license and the required safety certificates should be able to operate international services in the Community. The other proposed legislative measures include: a regulation to protect the rights of passengers using international services, a directive on the certification of locomotive drivers and a regulation aiming to introduce minimum quality clauses in contracts between railway undertakings and their customers.

Currently, the amended proposal for the revision of regulation 1191/69/EEC concerning public service requirements and the award of public service contracts in passenger transport by rail, road and inland waterways is being considered (COM(2002) 107). The proposal includes provisions for introduction of public tendering for railway services in those cases where railway undertakings are compensated financially for public service obligations or are awarded time limited exclusive rights.

3 Access Regimes

3.1 Description

Rail access regimes concerns the terms and conditions for railway undertakings for gaining access to infrastructure and the processes that determine these terms and conditions. It should be noticed that prior to railway undertakings gaining access rights they will generally (especially in the context of a vertical separated structure) be required to hold a valid license for access to the rail industry profession. This is primarily included to ensure safety of rail operations.

Importantly, the issue of access regimes cannot be separated from the prices charged for the access, having the right of access but at whatever price chosen by the infrastructure manager is valueless (Nash & Matthews, 2002).

The access regimes in place are strongly linked to the organizational structure of the railway industry, specifically in terms of vertical and horizontal integration. Traditionally, railways were vertically and horizontally integrated, the so-called monolithic structure. This involved a single (national) railway company responsible for operations as well infrastructure management. Two basic alternatives to this form of organisation have emerged in last two decades: (1) a dominant user remains integrated with infrastructure management and control while minority users pay for access to the infrastructure, (2) complete separation where the infrastructure is separated from all users but accessible to all under an access regime (Thompson and Budin, 2001). Unless, the alternative models are applied issues concerning access to the infrastructure are internalized within the monolith, although it would be possible for others to gain access to the network through commercial negotiations or mandated by a regulatory authority for specific parties on selected routes.

A different classification is outlined in Kessides and Willig (Kessides and Willig, 1995): (1) The Monolithic Railway; (2) Lines of Business Organisation; (3) Competitive Access; (4) The Wholesaler; (5) The Toll Rail Enterprise. (1), (2), (3) and (4) all involve vertical integrated railway companies varying in terms of  existence of alternative companies and level of responsibility to different units of operation within the company. Only option (5) involves separation between operations and infrastructure.

Furthermore, access regimes will also be influenced by the ownership structure of railways (Thompson and Budin, 2001). Traditionally, railways have been publicly owned. However, private involvement in various forms is increasingly being used. Especially, partnerships between governments and the sector are being introduced. These partnerships can concern operating services alone or also cover the management of the infrastructure.

Key motivations for access regulation providing the possibility for access for different operators are linked to:

· Increased potential for competition in the market

· Improved possibility for market segmentation and product diversity

· Reduced scope for the infrastructure provider from abusing its market power to make over-normal profits.

Therefore, it is important to note that access regulation may not be relevant for all rail markets. In particular, if the potential benefits from competition are small or the cost of regulation large the case for access regulation is weak (Australian Productivity Commission, 2000).

Access regimes can take a number of different forms regarding terms and conditions for access rights and the overall framework in which access rights are granted. It is possible that within a given country different access regimes exist. For example, access regimes may vary between domestic passenger, international passenger and freight operations.

For the overall framework in which access rights are granted three main forms can be distinguished:

· Administrative procedures

· Negotiated procedures

· Market oriented approaches

In administrative procedures the terms and conditions are established largely without involving negotiations between operator and infrastructure owner/manager. The terms and conditions within this framework can be defined by various parties including: the infrastructure owner/manager (which may be a vertical integrated company), an independent regulatory body or the relevant transport policy authority. Within these procedures would be so-called priority rules for slot allocation in case of conflicting requests from rail operators. These specify the priority to be given to different type of rail operation (e.g. intercity, commuter and freight). However, they do not address the situation where requests are in conflict from operators within the same market segment, e.g. two intercity operators requesting the same slots on a given corridor. Another example of administrative procedures are the specification of so-called ‘grandfather rights’, whereby the (a part of) access rights of the incumbent are protected from being available for new entrants. An important drawback with administrative procedures is that economic efficiency is not ensured in the context of scarcity, although this could be addressed if the administrative procedures is linked to cost-benefit appraisal (Nash & Matthews, 2003). 

For negotiated procedures the railway undertaking company requests access to infrastructure from the infrastructure owner/manager and is granted access on the basis of negotiations establishing terms and conditions. Negotiated procedures do not on their own determine how to solve cases with conflicting requests for access. Eventually, the solution in this case may be combinations with other approaches (e.g. administrative procedures or market-oriented approaches). Furthermore, there need to be dispute resolution mechanisms in place to address situations where infrastructure manager and operator cannot agree on terms and conditions for access rights. An important drawback is that negotiated procedures do not ensure economic efficiency in the context of scarcity. However, these types of procedures have the advantage over an administrative framework to provide improved flexibility regarding the terms and conditions agreed. 

Market oriented approaches implies that operator willingness to pay for a given slot will be a key factor in determining how slots will be allocated. It can involve auctioning and/or capacity transfer mechanisms. These models have the possibility to promote the efficient utilization of rail resources, in the context of scarcity problems. However, these rules may need to be supplemented with subsidies in order to ensure social welfare maximization.

Auctioning mechanisms involve potential operators bidding for segments of track, train schedules or packages of train schedules and the access provider optimizes the allocation of these subject to the size of the bids, their feasibility and the cost of service.

The main advantages of auctioning models include:

· Flexibility in determining prices and conditions

· Indications about highest value and best use of track

· Guidance concerning investment priorities for rail capacity improvements

The bids submitted would allow the IM to maximize the profit of the rail network. Train schedules would be allocated by the IM according to bid prices provided the bid price exceed the costs of supplying the service (e.g. through use of an optimising programme). 

An effective auctioning model would provide information concerning individual users’ valuation of train paths and facilitate the efficient development of the rail industry. An issue here will be how to ensure that the auction design set the optimal incentives to invest in new or improved infrastructure (IMPROVERAIL, 2002).

A number of problems have been identified, including (Australian Productivity Commission, 2000):

· There may though be substantial costs associated with the start-up of an auction model for capacity allocation. Other possible problems include:

· Lack of alternative bidders to participate in auction for new paths

· Existing long-term relationships between parties within the rail industry would be disrupted

· Difficult co-ordinating auctions of a continuous path across a corridor

· Difficult to devise a method for bidding for paths as different trains have different characteristics and therefore require different types of paths

· Possibility that incumbent operators could outbid smaller or new operators due to abuse of market power

· Operators may be discouraged from market development, although this could be addressed through longer time frames for paths with “use-it-or-loose-it” provisions and secondary market (capacity transfer mechanisms).

· Social welfare may not be maximized without dedicated subsidies towards services which are financially unprofitable but socially desirable

Many of these issues are challenging to resolve, but do not as such rule out the possibility for introducing auction model with respect to capacity allocation in the rail sector. Indeed, a market-oriented approach will solve the capacity allocation problem in situations with scarcity (Nash and Matthews, 2003).

In fact, Isacsson and Nilsson (2003) compare 4 different auction mechanisms varying in terms of pricing principle (first versus second price auction) and stopping rule (one-shot bidding versus ascending procedures). Results from experiments suggest that the realized allocations are very efficient and also generate approximately equal revenue for all four considered auction models. However, further work on the practical problems associated with auction models is required before capacity allocation can be based on such a framework.

Capacity transfer mechanisms (or secondary market for track access) involve the possibility for rail companies with train schedules to transfer or sell them to other licensed railway undertakings, including new entrants. The mechanism could be based on transfer without payment within an administrative oriented framework, or more market-oriented in terms of actual sale of schedules. These mechanisms could be linked to “use it or lose it” provisions whereby paths not used by rail companies within a set time period should be surrendered to the IM or offered for sale. Key issues in terms of capacity transfer mechanisms concern what limitations are put in place: (1) who can trade capacity, (2) the nature of access rights offered, (3) the role of the infrastructure manager/owner.

A current problem in Europe is that too much focus is given to infrastructure charging rather than on path allocation procedures as part of the modification of practices for short term adjustments from a system with integrated infrastructure and operations to one characterized by vertical separation and competition in operations (Quinet, 2003). Quinet argues that this is due to too strong reliance on the road case for charging. Indeed, the differences between road and rail would imply that pricing cannot achieve an optimal allocation of rail resources. Furthermore, the rail short term adjustment is more similar to investment programming suggesting the need for a central planning solution, whereby the regulator specifies a price for each possible combination of paths, defining which path is by each of the operator. However, information problems concerning the collective value of each path in terms of consumers’ surplus, external effects and operator profits implies that the central planning solution would need to be supplemented with procedures to reveal the values. The value revelation is proposed to be undertaken through auctions. On the other hand it is also argued that auctions alone would lead to too high transaction costs. Therefore, the best solution appears to be one involving a combination of central planning with auctions. In such a set-up infrastructure charges would not need to include scarcity costs as the value of the foregone alternative have been taken into account in the path allocation optimization and should only reflect: infrastructure costs, pure congestion costs, second best issues such as budget constraints and non-optimalities in related markets, externalities and distributional issues.

An important issue concerning access regimes is whether the aim is to promote competition in the market or for the market. Competition in the market could be achieved in different ways not necessarily involving access rights for alternative train operating companies: (1) inter-modal competition, (2) competition between rail lines, (3) competition on the same line, (4) open access. Inter-modal competition does not require the presence of other train operating companies and therefore does not involve access regimes. Competition between rail lines can only be facilitated if different operators can get access to the rail network and hence requires the specification of access regimes. Competition on the same lines allows alternative train operating companies access to the same track, though in a more limited form than complete open access in terms of which operator can get access and under what conditions. Open access achieves in principle the highest level of intra-rail competition with a rail corridor being made available to all users on non-discriminatory terms by an independent infrastructure provider. Open access could in principle be secured with a dominant vertical integrated rail company, although it may be difficult in practice to ensure non-discriminating intra-rail competition unless the infrastructure is separated institutionally from transport services (Kendzia, 2001). However, there has so far in practice been limited experience with open access arrangements creating intra-rail competition due to a number of reasons including capacity constraints and the need to moderate the competitive pressure for incumbent railway operating companies (Glass, 2003).

Competition for the market would obviously require specification of access regimes for the operators winning the right to provide services through competitive tendering procedures. 

In both cases the extent to which an operator has exclusive access on a given corridor is important. Intra-rail competition may initially be enhanced through non-exclusive access rights and generate conditions for improved productive efficiency but may imply that entry into the rail industry is less attractive to potential operators. In principle it would be possible to combine a franchising model with open access arrangements for additional services, although capacity constraints may be a barrier. Non-exclusive rights could create significant problems for operators providing tendered services (e.g. the franchised passenger services in the United Kingdom) and could lead to worse financial conditions for those operators. Furthermore, whether such open access entry is desirable from a user or society’s perspective is questionable if the entrants adopt cream-skimming strategies in terms of duplicating existing services at profitable times of the day (Nash & Toner, 1998). 

A similar issue concerns the time limits on access rights, i.e. for how long period does the operator have the possibility to use the infrastructure. In this context a distinction should be made between time limited access rights and time unlimited access rights (which both could be exclusive). A trade-off exists here between enhancing the competitive pressure and encouraging development of the rail services (e.g. through operators investing in rolling stock). If a short period is applied competition for the market may be stronger but incentives for (vertical separated) operators to invest and develop rail services may be lower because the risk of losing the access right is present such that the benefits of improved facilities are not guaranteed to be captured by the rail operator(s) incurring the initial costs.

A possible procedure to enhance intra-rail competition could be through ‘use it or lose’ procedures. This would ensure the opportunity for new entrants to gain access from incumbents. The allocation of paths made available in this way could be based on different principles, including bidding procedures or negotiations.

Access to other facilities than the track infrastructure may also be required to be specified in order to facilitate equal and non-discriminatory track access. This would include access to stations, depots, sidings etc.

An important issue for facilitating access regimes will then be to determine the available capacity at corridor level. This was examined in the EurROPE-TRIP project (EuROPE-TRIP, 2000) and considered further in IMPROVERAIL (IMPROVERAIL, 2002). An analytic model was developed concerning estimation of the capacity of railway lines in terms of determining (1) for a given timetable the maximum trains for the minimum price, (2) the best timetable taking into account additional request for train paths from operators (EuROPE-TRIP, 2001). This work utilized the work undertaken as part of the LIBERAIL project (LIBERAIL, 1998). IMPROVERAIL has put special attention to separate the short-medium term issues from the long term issues regarding capacity assessment (IMPROVERAIL, 2002).

3.2
Implementation

3.2.1
European countries

The aim of recent EU Directives has been to open up the infrastructure to new entrants through ensuring non-discriminatory access. In particular, these access rights have concerned railway undertakings wishing to provide international combined services and to associations of railway undertakings wishing to offer international services between the countries in which they are established (EC Directive 91/440). These access rights have been extended to cover international freight services with respect to the national section of the Trans European Rail Freight Network (TERFN) (EC Directive 2001/12). However, although these Directives have been implemented in most EC countries, only limited open access operations have actually emerged (Nash and Toner, 1998). In this way the extent of intra-rail competition is so far limited. It should be noticed that some countries went further than the Directives in terms of the specification of access rights to the rail network (e.g. the case of Denmark and Germany).

A clear lack of guidance concerning how to solve the capacity allocation issue in Directive 2001/14 (European Commission, 2001a) has been identified in several papers, e.g. Isacsson and Nilsson (2003) and Quinet (2003). The Directive sets only out the procedures: no discrimination between the applicants, a precise time-table for the applications, and the allocation should be made by an independent body, but the algorithm for solving conflicts is not specified (Quinet, 2003). Non-discriminatory and transparency should be ensured through the publication of a so-called network statement (European Commission, 2001a).

Furthermore, Quinet points to the unbalanced emphasis in Europe on infrastructure charging rather than on path allocation procedures as part of the modification of practices for short term adjustments from a system with integrated infrastructure and operations to one characterized by vertical separation and competition in operations (Quinet, 2003). Quinet argues that this is due to too strong reliance on the road case for charging. Indeed, the differences between road and rail would imply that pricing cannot achieve an optimal allocation of rail resources. 

All countries within the EU have set out priority rules for conflicting request by train operating companies for track access. In general, the priority rules are structured as follows (Quinet, 2003):

· International and intercity passengers

· Local passengers

· Goods trains, among which: first combined transport, second other goods trains

These rules are generally implemented taking into account ‘grandfather rights’ and incremental changes from year to year.

A survey undertaken among 11 EEA countries showed the following spectrum of policies of track access allocation priority (IMPROVERAIL, 2002).

Table A2.3.
Policies of track access allocation priority

	Policy type
	Country

	Priority is given to the trains which were circulating before a new slot is required
	DE, FR, NO

	Priority is given to basic interval time table traffic
	DE

	Priority for operations comprising PSO’s
	GR, IT (1)

	Priority rules among passenger and freight trains
	DE, NL, RO, PT

	Priority to service wholly or partly operated on infrastructure for this certain specific service (high-speed lines or specialized freight lines)
	NO

	Priority to the winner of an auction
	NL (2)

	No information regarding priorities
	CH, BG, GB


Source: IMPROVERAIL (2002)

Note 1: Public services during commuter time ranges have priority over high-speed services

Note 2: In conflict situations of goods transport, in extreme cases, the access is sold by auction

In general, responsibility for track access allocation is with an infrastructure manager. A total of 9 EEA countries and 6 Accession/Applicant countries have allocated responsibility to the infrastructure manager. These include Denmark, Finland, France, Germany, Italy, Portugal, Spain (in the future), Norway, Bulgaria, Czech Republic Estonia, Latvia, Lithuania and Poland.

Among the EEA countries the task is in some cases allocated to the Ministry of Transport, e.g. Ireland, Belgium (until the Railway Office has been set up) and Liechtenstein. The Ministry of Transport is only given this task for one of the CEEC countries (Romania). 

In some cases responsibility for track access is given to an infrastructure division within a national rail company (e.g. Greece, Poland and Austria). In the United Kingdom, the Rail Regulator has to approve all track access agreements between railway undertakings and the infrastructure manager in order to be valid. In Switzerland track access is the responsibility of railway undertakings as rail companies are in general vertically integrated (ERAIL, 2003).

The on-going ERAIL project has provided information as to the extent to which network statements (as required by Directive 2001/14 to contribute to non-discriminatory access conditions) exist in the EEA countries (ERAIL, 2003). For EEA countries 13 countries had by December 2003 produced network statements (out of a possible 17). The four countries for which a network statement is not yet available are: Greece, Spain, Ireland and Portugal.

3.2.2
Other Countries

3.2.2.1
Argentina
The reform process starting 1991 in Argentina involving the separation of operations into suburban passenger, intercity passenger and freight was taken forward through concessioning suburban passenger and freight in 7 and 6 parts respectively. Intercity was transferred to the provincial governments. Concessions remained vertical integrated and were awarded on the basis of competitive tendering. These concessions have relative long duration 30 years+ compared to European practice with vertically separated franchises. Concessionaires must allow open access, although in practice little open access has actually taken place. Freight concessionaires are under the contractual terms required to permit passenger trains to operate trains on their network in return for a fee (and vice versa) (Campos and Jimenez, 2003).

3.2.2.2
Brazil

The reform process in Brazil 1996-1976 involved the separation of the Federal Rail Network into six vertically integrated monopolies. Each of these were concessioned to private consortia through public competitive tendering for the operation and maintenance of the system. In this context railway concessionaires are obliged to provide access to connecting rail network (with respect to joint traffic). Access rights and conditions should be determined through negotiations. If negotiations fail the Government can intervene in terms of rates and order access (Campos & Jimenez, 2003).

3.2.2.3
Japan

One of the main characteristics of the Japanese rail sector is the use of a vertically integrated framework whereby various (public and private) companies operate rail services while also owning and managing the rail infrastructure. However, it is possible for operators to get access to another company’s network based on commercial negotiations regarding terms and conditions. A license system regulates entry to the Japanese rail market with potential entrants required to hold a license to start services on specific lines.  In this way the license system is line based.  Five criteria have to be met in order for a potential entrant to be granted a license, including (Mizutani, 1999):

· demand for the railway service is sufficient

· no imbalance between supply and demand for rail service

· the potential entrant takes on liability for providing service safely

· the potential entrant takes on financial and technological liability

· the rail services are in the public’s interest

3.2.2.4
New Zealand
In the reform process of New Zealand Railways with privatization the vertical integrated structure was maintained. Tranz Rail Ltd enjoyed until recently an exclusive right to use the New Zealand rail network through its ownership of the infrastructure.  Other operators had the right to use the track on any section for which tonnage or passenger levels fell below a specified threshold, but these operators were restrained from causing ‘unreasonable interference with Tranz Rail’s operations’. This type of access should be paid for on a normal commercial basis. In effect access was minimalised and not encouraged. However, clauses in the contract regarding the sale of NZ Rail Ltd to Tranz Rail allowed the Government to put lines out to tender if patronage drops below 50% of present levels for passenger services (a similar clause is in effect with respect to the freight services).  Furthermore, passenger services in Auckland and Wellington are now being transferred to the regional authorities and alternative operators will take over from Tranz Rail (Connex will start operations in Auckland over the Summer 2004). 

3.3
Impacts

An important issue in relation to access regimes is the extent to which the rail business should be vertically and horizontally separated.  The conventional view was that railways exhibited economies of scale and that large companies had advantages over small companies.  However, more recent evidence from the United States suggests that railways have constant returns to scale when train kms and mile kms are varied but lengths of haul are held constant, but substantial economies of density, when route kms are held constant (Caves et al., 1985).  Historical studies of Britain’s railways and studies of the railways in Ireland and Switzerland seemed to support this viewpoint (Preston, 1994).  

However, more recent econometric work on Western European railways (Preston, 1994, updated in Shires et al., 1999a) suggests that railways may exhibit a U-shaped average cost curve, with the small railways exhibiting increasing returns to scale (i.e. they should be larger) and the large railways exhibiting decreasing returns to scale (i.e. they should be smaller).  All railways exhibit increasing returns to density (i.e. unit operating costs would reduce if more train km were run on the existing network), with the exception of The Netherlands.  Detailed results are shown by Table A2.4.  

Hedonic regression indicates that the optimal sized railway might involve 3,000 track kms and 23,000 train kms per track km per annum.  Such an analysis might for example, suggest that the Swedish rail system might be best served by around four network operators, one of which would be a freight company.  The results also imply that traffic density on the Swedish rail system is only around 40% of the cost efficient level (although note that this will be distorted by the high percentage of single track railways).  

These results should not, however, be taken too literally.  There may be a case for many specialist branch line operators (both passenger and freight).  There may be advantages from being large on the demand side which may offset cost side disadvantages.  Furthermore, the cost models used to undertake the analysis in Table A2.4 may be wrong and, in particular, distorted by the presence of non cost minimising railways.  There may also be scope for functional separation rather than geographical separation to overcome the main diseconomies of scale which seem to relate to over-extended chains of management.  In interpreting the results of models such as these, it is recommended that greater fragmentation than is believed optimal is considered.  This would give the market possibilities to re-configure the industry in the most optimal manner, although a permissive attitude to mergers would need to be accompanied by measures to prevent the establishment of monopoly power and to detect predatory behaviour.

Table A2.4a. Results from a Translog Model of Rail Operating Costs (1971-1994)

	Country
	Operator’s Comparisons
	Returns to Density
	Return to Scale
	Trains km per annum (000s)
	Length of Line (kms)
	Density (train kms per line km)

	BR (Britain)
	1.05*
	0.96
	0.50
	431,349
	17,313
	24,920

	CFF (Switzerland)
	2.60
	0.97
	0.92
	104,242
	2,962
	35,161

	CIE (Ireland)
	1.48*
	-8.83
	1.35
	12,868
	2,003
	6,453

	DB (Germany)
	0.69*
	1.08
	0.45
	614,083
	28,588
	21,511

	DSB (Denmark)
	2.45
	1.33
	1.12
	48,674
	2,216
	22,019

	FS (Italy)
	1.44
	1.20
	0.51
	298,721
	16,263
	18,375

	NS (Netherlands)
	1.75
	0.84
	0.92
	112,382
	2,845
	39,548

	NSB (Norway)
	1.46
	12.92
	0.89
	33,918
	4,185
	8,108

	OBB (Austria)
	2.96
	1.67
	0.71
	103,550
	5,776
	17,973

	SJ (Sweden)
	0.94*
	4.77
	0.61
	100,348
	11,195
	8,969

	SNCB (Belgium)
	3.02
	1.23
	0.81
	92,242
	3,978
	23,448

	SNCF (France)
	0.49
	1.58
	0.43
	486,945
	34,787
	14,014

	VR (Finland)
	1.41
	8.56
	0.77
	42,619
	5,949
	7,163

	CP (Portugal)
	2.70
	5.39
	0.93
	34,498
	3,466
	10,039

	RENFE (Spain)
	1.21
	2.53
	0.56
	147,349
	13,099
	11,290

	CH (Greece)
	1.89
	-43.75
	1.15
	17,338
	2,533
	6,783

	CFL (Luxembourg)
	1.00
	3.40
	-4.24
	9,742
	823
	17,282


* Not significant at the 5% level
Table A2.4b. Regression Models of Returns to Density and Scale (t-Statistics in brackets)

	Dependent Variable
	Independent Variable
	   Intercept
	Slope
	    R2

	Returns to Density
	Density-1
	-2.821
	87.059
	0.58

	
	
	(-8.97)
	(20.07)
	

	
	
	
	
	

	Returns to Scale
	Length of line-1
	0.416
	1701.98
	0.96

	
	
	(77.96)
	(84.09)
	


The literature with respect to whether economies of scope exist from the joint production of passenger and freight services has been ambivalent (Preston, 1994), partly due to the lack of robust statistical techniques.  However, recent econometric work by Cantos Sanchez (2000) does suggest that there may be benefits from separating passenger and freight operations, at least for the larger European rail companies.  This appears to be supported by practical studies (e.g. Kopicki and Thompson, 1995) and Bouf and Péguy, 2001).  

Evidence with respect to vertical integration is also mixed.  Cantos Sanchez (2001) has shown that track infrastructure and passenger operations are cost substitutes (higher track costs will lead to lower operation costs by permitting faster services) but track infrastructure and freight operations are cost complements (higher track costs lead to higher freight operation costs due to higher maintenance costs).  Although this is further evidence of the diseconomies of scope of joint passenger and freight services (at least above a certain output level), it also suggests the possibility of benefits of vertical integration.  The only empirical evidence on vertical separation comes from Shires et al., (1999a) who found that operating costs in Sweden have reduced by around 10% since separation.  Separation in Sweden is based on a publicly owned track authority utilising marginal cost pricing principles.  The situation in Great Britain was substantially different being based on a privately owned track authority (Railtrack) utilising a variant of average cost pricing.  The difference between Sweden and Great Britain is somewhat reduced with the introduction of a not-for-profit company Network Rail to be responsible for infrastructure management. In both countries there is a problem in that the track authority is a monopoly.  Else and James (1994) suggest the problem may be more severe than this if the operations are provided by area monopolies.  This leads to the coexistence of bilateral monopolies (between the track authority and the operators) and complementary monopoly (between operators).  This results in multiple marginalisation and a situation where prices are higher and output lower than that which would be provided by an integrated monopoly.  In Sweden this situation is avoided by regulating Banverket to price according to marginal cost principles and providing lump sum subsidy to cover the deficit.  In Great Britain this situation was arguably exacerbated by requiring Railtrack to act commercially although it is moderated by price and output regulation of train operators (who are also provided with lump sum subsidy for any deficits), quality incentives for both Railtrack and the train operators and price regulation of Railtrack.  However, the form of regulation chosen (RPI-X, also known as price capping) may lead to a dynamic inconsistency where capital costs are sunk.  If such a cost minimising investment is made, it is likely that the regulator will ex-post tighten the price cap (i.e. increase X).  Knowing this, the regulated firm will be reluctant to invest in sunk cost schemes (Helm and Thompson, 1991).  

An important advantage of vertical separation is that it creates a level playing field for competition-in-the-market, although problems concerning the determination of access rights and charges remain.  Moreover, it is argued by some that with appropriate anti-trust policy, competition-for-the-market is possible for vertically integrated structures.  Important regulatory information may be provided by the amount a vertically integrated company charges itself for using its own infrastructure and the amount of revenue (and operating costs) foregone if it allows the infrastructure to be used by another operator.  This is the basis for the efficient component pricing rule (Baumol, 1983), although this assumes, amongst other things, efficient behaviour by the incumbent monopolist and transparent accounts (Jahanshahi, 1998).   

The implications of on-the-track competition has been examined within a simulation model (PRAISE) in Whelan et al. (1997) and Preston et al. (1999) who studied the Leeds to London and Gatwick to London routes using the PRAISE (Privatised Rail Services) model. The PRAISE model involves a hierarchical logit model of passenger demand that examines choice of mode, class of travel, time of travel and ticket type. It also includes a number of cost models and an overall appraisal module.  The appraisal module calculates profit as the difference between total revenue and total cost and calculates changes in consumer surplus using the rule of half.  Change in welfare is simply the sum of the change in profits and in consumer surpluses. A number of competitive scenarios would be examined including head-on service competition, cream skimming entry, fares competition, product differentiation and niche market entry. A key feature of the model is that it is based on individual round trips and therefore can examine branded ticketing and other pricing devices. Table A2.5 shows an example of the outputs produced by the PRAISE model.

Table A2.5. Example Results from the PRAISE Model – Inter City Route GB1
	Model Run
	Fares 
	Entrant Service Pattern
	Inter-availability of tickets
	Incumbent Profit (#)
	Entrant Profit
	Consumer surplus change (Business)
	Consumer surplus change (Non- business)
	Welfare Change

	1
	A*
	1*
	Yes
	30,815
	1,267
	1,528
	82
	-9,051

	2
	A*
	1*
	No
	31,962
	-847
	891
	82
	-10,657

	3
	B*
	1*
	Yes
	12,419
	16,670
	4,686
	791
	-8,178

	4
	B*
	1*
	No
	17,799
	10,379
	3,510
	512
	-10,544

	5
	C*
	1*
	Yes
	23,545
	528
	12,741
	4,548
	-1,383

	6
	C*
	1*
	No
	25,017
	-2,135
	12,055
	4,483
	-3,326

	7
	A*
	2*
	Yes
	29,591
	11,381
	-3,578
	-1,046
	-6,397

	8
	A*
	2*
	No
	29,553
	9,183
	-4,603
	-1,153
	-9,765

	9
	B*
	2*
	Yes
	20,050
	18,888
	446
	-210
	-3,570

	10
	B*
	2*
	No
	22,158
	14,700
	-845
	-507
	-7,239

	11
	C*
	2*
	Yes
	23,241
	10,259
	7,592
	3,380
	1,727

	12
	C*
	2*
	No
	23,240
	7,999
	6,466
	3,230
	-1,810


Notes:

1*
Entrant provides two additional express services in the morning and evening peak periods in both directions of travel. 

2*
System is at capacity, the entrant replaces two of the incumbent’s services in the morning and evening peak periods in both directions of travel with express services.

A*
Entrant price matches incumbent’s base fare levels

B*
Entrant discounts fares by 20%

C*
Both operators discount fares by 20%.

The work concluded that head-on competition is not feasible because one or both parties make losses but for high-density routes limited entry, in the form of cream skimming, may be feasible.  In this case the entrant’s trains concentrated at the peak times of the day. Such entry was found to be profitable but not beneficial, leading to too much service at certain times. It should be noted that these models were developed for a situation where access charges fully cover the cost of infrastructure. A recalibrated version of PRAISE has also been applied on rail services in Sweden (see Preston et al. 2002), where access charges are reflecting short run marginal costs. In this case it was found that on-track competition would lead to large service increases and significant fare reductions. Although this would represent a welfare improvement on the current situation, it would force a parallel route, currently commercial, into requiring subsidy. Moreover, it would not represent the theoretically welfare optimum configuration with too much service provision. Intriguingly, for the route examined it was found that a profit maximizing monopolist would provide services that were close to the welfare optimum because of competition from the parallel route and from other modes. Similar models have been developed for Great Britain (e.g. the Merlin model for Bristol – London Paddington) and the work done by the MINIMISE consortium examining Milan – Piacenza (MINIMISE, 1999).

The case study work for the ECML rail corridor is based on the PRAISE model. Results of the modeling are presented in Sec. 5.2. of the main text of this deliverable.

3.4
Lessons learned

A number of lessons can be drawn on the basis of the review of the literature regarding access regimes, including:

· The issue of access regimes cannot be separated from the prices charged for the access to the infrastructure, especially in the context of scarce capacity. Therefore, an efficient utilization of rail capacity requires an integrated approach. 

· Two basic alternatives to vertical integration are emerging: (1) a dominant user remains integrated with infrastructure management and control while minority users pay for access to the infrastructure, (2) complete separation where the infrastructure is separated from all users but accessible to all under an access regime.

· There has so far in practice been limited experience with open access possibilities creating intra-rail competition due to a number of reasons including capacity constraints and the need to moderate the competitive pressure for incumbent railway operating companies. Indeed, it can be concluded that despite a decade of reforms towards open access and on-track competition it is not yet possible to conclude whether the measures implemented are appropriate (Bureau of Transport and Regional Economics, 2003).

· Evidence with respect to vertical integration is mixed.  Cantos Sanchez (2001) has shown that track infrastructure and passenger operations are cost substitutes (higher track costs will lead to lower operation costs by permitting faster services) but track infrastructure and freight operations are cost complements (higher track costs lead to higher freight operation costs due to higher maintenance costs).

· The literature with respect to whether economies of scope exist from the joint production of passenger and freight services has been ambivalent. However, recent econometric work does suggest that there may be benefits from separating passenger and freight operations, at least for the larger European rail companies.

· Much attention in the literature has been given to access charging principles to be adopted in order to promote efficient utilization of rail infrastructure with less emphasis on the access regimes. This may be a problem in the context of scarcity of rail capacity. As such there is no algorithm to allocate tracks efficiently in the case of scarce capacity on the basis of posted prices only.

· A move from administrative models for access regimes towards market-oriented models such as auctions and capacity transfer mechanisms could contribute to ensure a more optimal allocation of scarce rail capacity. It should be noticed that the bids obtained might be different from charges implied by marginal cost pricing, notably because bids would take into account the demand for rail services. However, significant practical problems require further work to be undertaken on this approach. Indeed no rail system has yet determined a practical way of allocating capacity through auctions.

· The overall performance of a system building on auction models could possibly be improved by introducing ‘use it or lose it’ principles whereby a rail operator would lose the access right for a specified track if it is not using it within a given period.

· Capacity allocation based on auctioning models may require subsidies towards socially desirable rail services to ensure that such services are retained in a market-oriented framework.

3.5
Linkages to the case study

The ECML is an 803km length of track stretching from Edinburgh to London Kings Cross, with a total of 2,042 km of tracks on the route. It is one of the principal rail routes in Great Britain and connects London with the Stevenage and Peterborough commuter belts and carries major intercity services to and from Yorkshire, Humberside, the North East and Scotland. Through intercity services operate to Leeds, Newcastle, Edinburgh, Hull, Aberdeen, Inverness and Glasgow. It runs 31 million passenger train kms per year. ECML is also important for freight, with 7 million freight train kms run per year. With over half of England and Wales’ coal burn at power stations close to ECML, freight traffic includes a large amount of coal transport from ports to power stations. Forecast growth for population and employment over the next ten years, coupled with the strong market position for rail means that there will be increased demand for rail services along this route.

ECML is already currently heavily utilised, with a number of capacity bottlenecks. Improvements to services have already been implemented and a number of schemes have been developed to enhance capacity on the route. Because of these current and potential capacity problems, the ECML represents a good case study with which to investigate capacity management issues including the importance of the access regimes in place. 

The approach adopted in Great Britain towards capacity allocation is a so-called planned approach based on cost-benefit analysis rather than a market based (auction) approach (Nash & Matthews, 2003). In the rail case study, the willingness to pay of other operators for slots is estimated to determine the capacity price to be charged. The effects of imposing this capacity charge on the operator are estimated using a microeconomic simulation model (PRAISE) described in Sec. 3.3. This allows an assessment of the implications of moving from the current access regime/charging framework to one based on an auctioning model. The results are reported in Sec. 5.2 in the main text of this deliverable.

4
Access charging

4.1
Description

Access charging concerns pricing in relation to the use of railway infrastructure. Infrastructure pricing as an instrument for management of the rail capacity has been extensively considered in the theoretical literature (e.g. Jansson, 2001). However, the importance of explicit methods for access charging has increased with the European Commission’s policy of separating railway infrastructure from operations and market-opening (Nash & Matthews, 2002).

The following objectives are of importance regarding access charging systems (IMPROVERAIL, 2002):

· Cover all or part of the operating and maintenance costs of the rail network and reflect the level of service provided to the carrier

· Favour the set possible use of the rail network from the standpoints of the management of priorities in operation, economic efficiency criteria and non-discrimination

· Contribute to the cost coverage of developing the rail network by making investment self-financing

· Encourage the use of rail transport in intermodal competition

These objectives may indeed be conflicting and hence the actual access charging system in place will depend on the relative importance attached to each objective.

Overall, there are 3 approaches concerning access charging in terms of the setting of prices (Australian Productivity Commission, 2000):

· Posted prices define exactly the prices the prices, terms and conditions under which operators can gain access to the track

· Negotiated prices – a commercial negotiation between operator and infrastructure manager/owner determines prices, terms and conditions for the access

· Auctioning mechanisms – operators bid for paths, with the access provider optimizing these bids taking into account size of bid, feasibility and cost of service

In the following, the focus is on posted prices as well as the scope for auctioning mechanisms.

A number of pricing principles can be adopted within the posted prices approach (Peter, 2003):

· Short Run Marginal Cost Pricing

· Ramsey-Pricing

· Fully-Distributed Cost Pricing

· Non-linear Tariffs

Short run marginal cost pricing implies that access charges are based on the costs incurred by running an additional train on the infrastructure. It can relate to infrastructure costs only or be extended to take into account various externalities such as accidents, environment and congestion. An efficient use of infrastructure would require that charges are set equal to short-run marginal social costs, hence it would in principle be necessary to obtain information about the marginal costs associated with the following elements (Nash & Matthews, 2002):

· Use-related wear and tear costs

· Congestion costs

· Scarcity costs

· External accident costs

· Environmental costs

Research effort has in recent years been devoted within several EU projects to improve the basis for measurement and valuation of external costs associated with transport, notably ExternE (Bickel et al., 1998) and UNITE (UNITE (UNIfication of accounts and marginal costs for Transport Efficiency) (Nash et al., 2003). In particular, there has been a tendency to develop estimates from bottom-up approaches rather than top-down approaches (Lindberg, 2002). The EuROPE-TRIP project developed a methodology for determining the costs of using infrastructure taking into account a lifecycle approach (EuROPE-TRIP, 2000). Order of magnitude figures for these costs have been determined at a line section level including information about how marginal costs develop according to number of trains.

There is a lack of research concerning how charging for scarce capacity is to be achieved (Nash & Matthews, 2003 and MC-ICAM, 2002). The measurement of scarcity costs can either be undertaken through a market led approach involving some form of bidding by the train operating companies (see below) or through cost benefit analysis to identify the benefits associated with the best alternative use of a slot (Nash & Matthews, 2003).

Substantial discussion has been devoted as to whether the charging base should be long-run or short-run to ensure efficiency with long-run cost including costs associated with infrastructure investment. However, it can be argued that provided that investments are determined optimally (this may not be the case in practice though) short run and long run marginal costs would be identical (Jannson, 2001). Alternatively, it could be argued that short-run incremental costs apply to demand management (use of the network), long run incremental cost to capacity enhancement (development of the network) (UNESCAP, 2001). This issue will be considered in more detail in Chapter 5. 

A possible drawback with SRMC pricing is the possibility that the charges will not cover the costs incurred by the infrastructure manager. This is caused by the economies of traffic density in railway operations. Indeed evidence from Sweden and Finland suggests that revenues from charges based on the marginal wear and tear costs recover less than 20% of total maintenance and renewals costs (Johansson and Nilsson, 2001).

Ramsey-pricing is a pricing principle used in the context where the (public) infrastructure manager has to maximize social welfare under the constraint of balancing expenses and revenues (Quinet, 2001). In particular, ramsey-pricing specifies mark-ups on the marginal costs using the so-called inverse elasticity rule: the mark-up (as a percentage) on the marginal costs is reciprocally proportional to the price elasticity of the demand of the operators. This implies that higher charges are imposed on those market segments with lower demand elasticity, e.g. peak-load pricing. However, Ramsey pricing is often problematic due to its informational requirements (e.g. information about price elasticities) (Laffont, 2000). Furthermore, Ramsey-pricing may also be in conflict with current EC Directives due to the possibility for discriminatory pricing rules (Pittman, 2003).

Fully distributed cost pricing ensures that all costs associated with the rail infrastructure are covered. It can take different practical forms, but in essence the structure is the same: (1) SRMC as the starting point for cost allocation with remaining costs allocated according to selected parameters (such as track kms, revenues or the SRMC themselves (Peter, 2003)), (2) average costs charging where the fees are calculated as total costs (both variable and fixed costs) divided by a measure for output (e.g. vehicle kms) (European Commission, 1998). These approaches are simple to implement but fail to achieve static or dynamic allocative efficiency. Furthermore, FDC pricing is generally not differentiating in terms of demand (e.g. different train products, regions or time of day).

Non-linear tariffs charge different prices per unit for different amount of slots. A given slot is charged according to its marginal costs. The (eventual) deficit is then covered through a fixed fee (entrance fee). Various forms of this concept are available including the simplest one involving a two-tier tariff with one fixed element and one variable element. Other more complicated forms include variability in the fixed fee between operators and/or variability in the charge for the variable costs. Both these models may though imply discrimination between operators (Pittman, 2003). A variant of this pricing scheme involves so-called customized tariffs for each operator, where the special case is represented by self-selecting tariffs, where the users (i.e. the operators) choose the tariff according to their demand such that the tariff chosen will reflect marginal willingness to pay. This type of pricing regime is placed between the multi parts scheme (with identifical fixed and variable parts for all users) and Ramsey pricing (no fixed part). As such this regime could be seen in the context of an auctioning model for determining the charge and terms of condition for access to rail infrastructure.

In the context of a vertically integrated framework (third-party) infrastructure access could be based on the so-called minimum component pricing rule (e.g. Baumol, 1983 and Kessides & Willig, 1995) where the entrant would pay avoidable cost plus any loss of surplus of revenue over cost to the incumbent. 

Peter (2003) summarises the key issues regarding marginal cost pricing, Ramsey pricing, full distributed cost pricing and non-linear pricing:

· SRMC pricing achieves static allocative efficiency, but not dynamic allocative efficiency and revenue from access charges not sufficient to cover the cost

· Ramsey-pricing is the second-best solution with static allocative efficiency under the constraint of no deficit. Substantial information is required including demand elasticities for various market segments

· Full distributed cost pricing does usually not achieve static or dynamic allocative efficiency, but ensures cost coverage.

· Non-linear pricing (including various multi-part tariffs) can be designed to cover the total costs and are superior to Ramsey and SRMC pricing regarding allocative efficiency. However, the information requirements are substantial and there may be problems associated with ensuring non-discriminatory prices.

Peter (2003) notes that these results are only valid in the situation where there is no scarcity of rail capacity. There is no algorithm for track allocation if the capacity is scarce, instead so-called priority rules are usually employed. In that case the role of market oriented approaches becomes important, such as auctioning and capacity transfer mechanisms. 

Several authors have examined auctioning mechanisms in relation to access charging and access regimes (see e.g. Quinet, 2003, Isacsson & Nilsson, 2003 and Bennett, 2003). 

Quinet (2003) proposes the use of auctions such as Vickrey auctions, whereby all stakeholders are allowed to participate to bid on specific paths or combination of paths. The path allocation combination that will be chosen would be the one which the highest values have been put on, and each of the participants will pay the difference between the value of the best solution and the value of the second best solution without him. However, this process is very complicated as all stakeholders have to be involved (not only railway undertakings but also the final consumers etc.) leading to high transaction costs. Therefore, in Quinet (2003) it is recommended to use a combination of auctions and central planning (see above sec. 3.2.3.1). 

Isacsson & Nilsson (2003) examines through experiments four different auction mechanisms varying in terms of pricing and stopping rules. The experiments show that all mechanisms achieve high efficiency and approximately the same revenue.

It should be noticed that a posted prices approach could be used in conjunction with a secondary market where operators trade the right of gaining access to track segments through capacity transfer mechanisms.  

4.2
Implementation

4.2.1
European countries

The framework for capacity allocation and charging within the European Union was specified in EC Directive 2001/14/EC (European Commission, 2001a). Articles 7 (principles), 8 (exceptions) and 9 (discounts) in that Directive require (Peters, 2003):

· Charges are to be set at the cost directly incurred as a result of operating the train service

· Cost that reflect scarcity of capacity during periods of congestion are allowed

· Charges to cover environmental costs are allowed. However, if they increase the revenue of the IM, they may only be charged, if competing modes of transport apply these charges on a comparable level

· In order to obtain full recovery of the costs incurred by the infrastructure manager a Member State may, if the market can bear this, levy mark-ups on the basis of efficient, transparent and non-discriminatory principles. For market segments, that are not able to pay these mark-ups, the charge should only cover the costs that are directly incurred by the train run

· Higher charges can be set to cover the costs of investment projects on the basis of the long-run costs, if they increase the efficiency and or cost-effectiveness

· To prevent discrimination, the charges for equivalent uses have to be comparable and comparable services in the same market segments are subject to the same charges

· Discounts are only allowed to give savings in administrative costs to the customers or to encourage the use of a specific infrastructure section for a limited time. In the latter case, the discount schemes have to be available for all users of this section 

It should be noted that, although the principle of marginal cost pricing is promoted in the Directive, the allowance for mark-ups to achieve full cost recovery implies deviation from this principle.

In recent years most EEA Countries have implemented access charging systems. A survey shows that most countries have adopted Linear Tariffs (6), while 5 countries have Non-linear tariffs (Peter, 2003). Linear tariffs are in place in Austria, Belgium, Denmark, Portugal, Switzerland and Germany. Non-linear tariffs have been chosen in Italy, Spain, Luxembourg, UK and France. Only 4 countries have adopted SRMC pricing (Sweden, Finland, the Netherlands and Norway). Further details regarding access charging systems in place are provided in Table A2.6 (Bureau of Transport and Regional Economics, 2003).

Table A2.6 Track Access Charges in Selected EEA Countries

	Country
	Number of pricing systems
	Open or third-party
	Freight/Pass. Differential?
	Variable charge

	Sweden
	2
	Open
	
	Maintenance/gross tonne km; accident/km; Diesel/litre

	Germany
	3
	Third-party
	
	Rate per track km, varied by route [speed] quality, train product quality, goods train weight, timetable flexibility

	Great Britain
	3
	Open
	Yes
	Freight: Incremental cost; Passenger franchise: per vehicle mule

	The Netherlands
	2
	Open
	Yes
	Rate per train km, converging to marginal cost by 2007

	Finland
	1
	Open (freight only)
	
	Rate per gross tonne km and per net tonne km

	Italy
	1
	Third-party
	
	Rate per train km, to cover variable costs, varied by time of day, track quality and rolling stock

	Denmark
	1
	Open 
	Yes
	Freight/passenger: Rate per train km, varied by main line or other

	France
	2
	Open (notionally)
	Yes
	Rate per path km and per train km

	Austria
	2
	Third-party
	
	Rate per gross tonne km and per train km

	Norway
	1
	Open (freight only)
	
	Maintenance/gross tonne km; Accident/km; Diesel per litre; train marshalling fee

	Switzerland
	1
	Third-party
	
	Marginal-cost-based: Rate per train km and per gross tonn-km; junction charge plus contribution margin


Source: Bureau of Transport and Regional Economics (2003)

Note: Column 3 concerns whether there exist open access arrangements based on vertical separation.

A consequence of these significant variations in charging system is that charge levels show significant variability, for example on the German Freight Freeways the main line access rate was €3.80 per train kilometer compared to a rate on Danish Freight Freeways of €1.17 per train kilometer (in 2000) (Bureau of Transport and Regional Economics, 2003).

It should be noted that among the EU Member States only the UK has access charges that include congestion costs and no country includes scarcity costs (Nash and Matthews, 2002).

4.2.2
Other countries

4.2.2.1
Argentina

The concessionaires must allow access for which they receive a payment. This payment is to be determined on the basis of negotiations between the concessionaire and the operator(s) requesting access. The payment should be according to reasonable terms. However, the 7 commuter service concessionaires have formed an association to lobby against the freight concessionaires for charging too high fees for access.

4.2.2.3
Australia
Different regimes regarding charging arrangements are in place in Australia (Australian Productivity Commission, 1999). For example, the New South Wales access regimes sets pricing principles for general usage. General usage prices are negotiated between a ‘floor’ and a ‘ceiling’. The floor requires that any access revenue must at least meet the direct costs imposed by the access seeker(s) and sectors should recover their incremental costs, including incremental fixed costs. The ceiling requires that any access revenue must not exceed the full economic cost of the sector(s) for which access is required on a stand alone basis. On the other hand, for the interstate network, the Australian Rail Track Corporation (ARTC) publishes prices and terms and conditions for gaining access to the track which it owns (mainly South Australia) or manages (Victoria).

4.2.2.3
Japan
The railway system in Japan is based on vertical integration of operations and infrastructure.  Each railway company owns its infrastructure as well as rolling stock.  Where a rail operator needs access to another company’s tracks for through operations the procedure applied is based on negotiations between the infrastructure-providing company and the operator.  These negotiations specify the track fee and the conditions for usage.  Subsequently the access agreement is assessed by the Ministry of Transport.

4.3
Impacts

In the following findings regarding the implications of different access charging regimes will be outlined. First, some observations regarding the consequences of implemented access charging regimes will be outlined. Secondly, results from a number of studies modelling the impacts of changes to infrastructure charging systems will be reviewed. 

4.3.1
Some empirically based observations of impacts of pricing reforms 

Rail access pricing is still a relative new approach to capacity management linked to vertical separation of infrastructure and operations and/or increased scope for different operators to gain access to the rail infrastructure. Therefore, only limited empirical evidence regarding the relative performance of alternative access pricing regimes are available and the majority of impact studies regarding access pricing systems have been based on various types of simulation models (see next section). In the following, indicative practical experience regarding access pricing for Great Britain, Germany and Australia is reviewed (Bureau of Transport and Regional Economics, 2003). The practical experience confirms the theoretical propositions discussed in the previous section.

The access pricing regime introduced in Great Britain as part of the privatization and restructuring of the British rail industry involved high fixed charges combined with relative low variable charges. This implies that once an operator has paid the high fixed charges, the costs incurred of running additional trains were small. In this case there is an incentive for train operators to run extra trains. On the other hand, Railtrack would not receive significant revenue increase from the access for extra trains and therefore it had limited incentives to invest in improvements of the network. In practice, there has been over-use of the rail infrastructure, and despite increasing traffic levels only very limited rail infrastructure investment have been developed over the relevant period.

Experience in Australia with the access pricing regime of the Australian Rail Track Corporation (ARTC) (owner of interstate track infrastructure) demonstrates how charging structures influence behaviour. The relative high variable charge (as part of a two-parts tariff structure) per train induces the train operators to run longer but fewer trains. Furthermore, the operators will have incentives to encourage track enhancement to facilitate relative longer trains. However, ARTC would have limited incentive to take forward such investment schemes.

The German experience with two-parts tariffs highlights that this form of access charging can contribute to ensure cost recovery, but it has problems in terms of ensuring fair and non-discriminatory access for non DB AG operators.  It is not surprising then to find that so far little or no on-track competition can be observed in the long-distance rail service market in Germany. However, it is also noted that this form of access pricing involves a lower welfare loss than that associated with full-cost pricing, while the need for public funding towards rail infrastructure is lower than compared to marginal cost pricing.

A simple (partial) analysis provided some quantitative information about the possible magnitude of the welfare loss associated with fully allocated cost pricing compared to marginal cost pricing with specific reference to freight transport (Pittman, 2003). On the basis of an estimate of elasticity for access to the rail infrastructure, of –0.1, derived from the elasticity of demand for rail freight transport of –0.5, the welfare loss is estimated for a hypothetical country with 9978 route kilometers, 14,400 mln ton-kilometres and marginal costs of use equal to $5,20 (the data correspond roughly to the Swedish railway system). In particular, the effects of increasing the access price nine-fold from $5,20 to $52 (assuming that the proportion of fixed costs to total infrastructure costs is up to approx 90%, Hylen, 1998) are examined. This increase would cause rail freight haulage to decline by about 15% (from 14,400 to 12,250 mln ton-kilometres and result in a welfare loss of approx. $70,200,000 per year (assuming a constant-elasticity demand function). 

Pittman highlights that in a situation with vertical separation, a possible alternative to full cost pricing (and to avoid this welfare loss) could be Ramsey-Pricing or Non-linear Tariffs (although the problem is that these pricing schemes may be discriminatory) (Pittman, 2003). If these possibilities are ruled out the implication is to use marginal cost pricing which may imply the need for substantial subsidies for the covering the infrastructure costs. This may lead to inefficiencies in the provision of infrastructure for the rail sector. Indeed, Pittman raises the question of “… in a world of vertically separated rail infrastructure enterprises, from where or whom is the remaining ninety percent to come?” (in the situation where marginal cost charges would only cover 10 per cent of the total infrastructure).

4.3.2
Modelling results of alternative pricing systems

The EU project PETS examined the impacts on transport prices, transport demand and modal shares as specified for the following pricing regime scenarios (PETS, 2000):

· Unconstrained marginal cost pricing

· Marginal cost pricing subject to a budget constraint

· Full internal and external cost recovery including infrastructure and environmental costs

Further the base case served as a reference case involving the current pricing structure projected forward to 2010. Below, the findings concerning the Cross Channel (passenger and freight) and the Transalpine (freight) case studies are reviewed
:

Implications on modal prices from Scenario 1 are shown in Table A2.7. 

Table A2.7
Difference between current and scenario 1 charges for 2010: main modes.

	
	Passenger

ECU/100 pkm
	Freight 

ECU/100tkm

	
	Car
	Train
	Aircraft
	HGV
	Train

	Change in charge (low)
	-2.754
	-3.003
	-2.272
	1.208
	1.504

	Change in charge (high)
	-1.348
	-2.819
	-1.156
	2.040
	1.611


Note: “Low” and “high” refers to the estimates being used for price relevant costs for accidents and global warming

Source: PETS (2000).

These results suggest that current passenger taxes and charges are too high compared to the costs incurred. It should be noted that the main distortion refers to cars using Le Shuttle services. In contrast, freight traffic both (HGV and Train) is in general charged too little, although this is not the case for HGV traffic using Le Shuttle. 

Implications on passenger numbers and modal shares are shown in Table A2.8 (it should be noticed that the modelling is based on a fixed demand model such that the changes in modal shares are a function of relative price changes).

Table A2.8
Impact on passenger demand of scenario 1 prices

	
	Rail
	Road
	Air
	Total

	Number of passengers pa (mlns):
	
	
	
	

	Base 2010
	7.50
	18.40
	28.92
	54.82

	Scenario 1 low
	8.03
	18.37
	28.42
	54.82

	Scenario 1 high
	8.27
	18.28
	28.27
	54.82

	
	
	
	
	

	Modal shares:
	
	
	
	

	Base 2010
	13.7%
	33.6%
	52.8%
	100%

	Scenario 1 low
	14.6%
	33.5%
	51.8%
	100%

	Scenario 1 high
	15.1%
	33.3%
	51.6%
	100%


Note: “Low” and “high” refers to the estimates being used for price relevant costs for accidents and global warming

Source: PETS (2000).

For freight the change in relative prices was too small to affect modal shares.

Implications on charges at European level and various Transalpine corridors of scenario 1 are shown in Table A2.9.

Table A2.9
Difference between current and scenario 1 charges for 2010

	Area/Corridor and Mode
	Low
	High

	European level
	
	

	Road
	-36.8%
	+108.0%

	Rail wagonload
	-4.9%
	+56.5%

	Combined transport
	-19.6%
	+32.4%

	Rolling motorway
	-16.1%
	+38.1%

	
	
	

	Transalpine Corridors (road)
	
	

	Ventimiglia (F)
	-44%
	+83%

	Mont-Cenis
	-76%
	-20%

	Mont-Blanc
	-76%
	-23%

	Gr. St. Bernard (Ch)
	-86%
	-55%

	Simplon
	-76%
	-21%

	Goatherd
	-76%
	-21%

	San Bernardino
	-76%
	-21%

	Rechenpass (A)
	-56%
	-44%

	Brenner
	-75%
	-19%

	Felbertauern
	-78%
	-28%

	Tauern
	-55%
	-46%

	Schoberpass
	-36%
	+107%

	Semmering
	+10%
	+257%

	Wechsel
	-1%
	+224%

	
	
	

	Rail
	
	

	Rail wagonload
	+0.7%
	+65.8%

	Combined transport
	-14.7%
	+40.4%

	Rolling motorway
	-10.7%
	+46.9%


Note: “Low” and “high” refers to the estimates being used for price relevant costs for producer cost and externalities.

Source: PETS (2000).

The introduction of marginal cost pricing would imply slightly reduced prices for rail modes at a European level in the low cost scenario and significant increases in the high cost estimate. The same effects appear at corridor level. In the case of road the results show substantial variation by corridor reflecting differences in current price levels. At the European level substantial reductions in prices under the low cost scenario, whereas the high cost scenario result in even larger increases in prices.

Table A2.10 shows the implications of Scenario 1 on freight demand.

Table A2.10
Impact on freight demand of scenario 1 prices

	
	Road
	Rail

wagonload
	Rolling motorway 
	Combined transport
	All rail

	Tonnes lifted pa (mlns):
	
	
	
	
	

	Base 2010
	133.6
	39.1
	3.7
	22.8
	65.6

	Scenario 1 low
	137.8
	29.7
	3.9
	23.8
	57.4

	Scenario 1 high
	133.8
	34.2
	3.4
	26.9
	64.5

	
	
	
	
	
	

	Modal shares:
	
	
	
	
	

	Base 2010
	67.1%
	19.6%
	1.9%
	11.5%
	32.9%

	Scenario 1 low
	70.6%
	15.2%
	2.0%
	12.2%
	29.4%

	Scenario 1 high
	67.5%
	17.2%
	1.7%
	13.6%
	32.5%


Note: “Low” and “high” refers to the estimates being used for price relevant costs for producer cost and externalities.

Source: PETS (2000).

It is worth noting that the marginal cost scenario does not result in an increase for rail transport. Furthermore, the cost recovery scenario applied to the transport sector as a whole would imply that rail freight transport bearing a very large financial burden. Overall, for passengers the PETS inter-urban case studies suggest that inter-urban rail appear to be overpriced (the same is the case for other modes, including car). For rail and other forms of public transport the main reason for this is the usage of commercial prices in the context of economies of scale for infrastructure and the Mohring effect. As a result inter-urban passenger traffic is predicted to increase in the case of marginal cost pricing, particularly for rail. In the case of freight a more mixed picture emerges, depending on the extent to which particular modes are overpriced or underpriced. 

In the EU projects TRENEN and UNITE implications of alternative pricing strategies have been tested focusing on the welfare impacts (along with information on transport demand and prices). In the following, these results will be reviewed. 

TRENEN concerned the assessment of pricing reforms in transportation and their application to the European Union (Prost et al, 1999). The TRENEN II Interregional model
 was developed to examine three policy scenarios with respect to Ireland and Belgium: (1) optimal pricing, (2) congestion pricing, and (3) uniform pricing. Optimal pricing assumes all existing (transport) taxes and subsidies are abolished and are substituted with taxes and subsidies that can be differentiated by vehicle klm, passenger klm or tonne klm according to the mode of vehicle and time of day. The congestion pricing scenario assumes that all existing public transport subsidies on variable costs are abolished with public transport priced at resource costs and a toll is introduced on highways in Belgium and all roads in Ireland differentiating between peak and off-peak periods. In the uniform pricing scenario existing fuel taxes are abolished, instead fuel taxes are increased to a common EU-level (0.5 ECU/l for petrol and 0.393 ECU/l for diesel) and introduction of fee of 1000ECU/year for trucks and 100 ECU for cars for use of highways.

Table A2.11 shows the results of these scenarios. The optimal pricing is used as a benchmark to determine the effects of the other two scenarios. Optimal pricing generates the strongest welfare effects while the congestion pricing scenario is less efficient. The uniform pricing scenario is an inefficient in terms of generating positive welfare improvements (compared to optimal pricing)

Table A2.11 Welfare impact of alternative policy measures: maximal potential gain (%) and share of maximal gain

	
	Potential welfare gain (% of total generalised income)
	Optimal pricing
	Congestion pricing
	Uniform pricing

	Belgium
	0.80%
	100%
	83%
	8.5%

	Ireland
	0.29%
	100%
	59%
	-1.2%


Source: Proost et al (1999)

UNITE examined the welfare impacts of alternative pricing regimes using partial as well as general equilibrium models (UNITE, 2003). Here we will present the results for the general equilibrium models which concerned Belgium and Switzerland. In the case of Belgium the following scenarios were considered:

· Average cost pricing (road, rail, other public transport) with government budget balance ensured by labour income tax

· Average cost pricing (road, rail, other public transport) with government budget balance ensured by social security transfers

· Marginal social cost pricing with government budget balance ensured by labour income tax

· Marginal social cost pricing with government budget balance ensured by social security transfers

The welfare effects of these scenarios are presented in Table A2.12. This includes information about overall welfare impacts as well as the welfare impacts for subsections of the population divided in five income quintiles.

Table A2.12. Welfare effects of alternative pricing regimes (Belgium CGE model results)

	
	AC + higher labour income tax (1) 
	AC + lower social security transfers

(2)
	MSC + lower labour income tax

(3)
	MSC + higher social security transfers

(4)

	
	Percentage change with respect to benchmark

	Quintile 1
	-0.78%
	-0.97%
	0.47%
	3.88%

	Quintile 2
	-0.04%
	-0.16%
	0.03%
	2.21%

	Quintile 3
	-0.24%
	-0.29%
	-0.16%
	0.75%

	Quintile 4
	-0.20%
	-0.19%
	0.22%
	0.00%

	Quintile 5
	-0.49%
	-0.38%
	1.45%
	-0.51%

	Social equivalent gain (EURO/person/year

	No inequality aversion
	-92.71
	-92.08
	160.66
	148.89

	Medium inequality aversion
	-89.56
	-91.74
	142.50
	179.17


Source: UNITE (2003)

Overall welfare is reduced in both average cost pricing scenarios irrespective of whether no inequality aversion or medium inequality is assumed. All income quintiles are negatively affected by the two average cost pricing scenarios, although the magnitude of the loss varies between quintiles. Highest losses are recorded for quintile 1 (due to relative high usage of public transport) and quintile 5 due to high share of labour income as proportion of total income (scenario 1). Overall welfare impacts of the two marginal cost scenarios are positive. Four out of the five income quintiles benefit from the two MSC scenarios, but the magnitude of the welfare benefits varies between the groups. In the case of Scenario 3 quintile 3 has a welfare loss (due to relative high consumption of car combined with less benefits derived from labour income reductions compared to higher income quintiles). In scenario 4 quintile 5 records a welfare loss as it is not benefiting from higher social security transfers to the lower income groups.

A total of nine pricing scenarios were considered in the CGE application for Switzerland covering variations in terms of presence of budget constraints, taxation instrument used to ensure budget balance, pricing rules, modal specific assumptions. In Table A2.13 the welfare effects of the following 3 scenarios will be presented: marginal social cost pricing scenario, marginal social cost pricing with total cost recovery for the transport sector as a whole and average cost pricing scenario with all modes to cover their financial costs, 

Table A2.13.
Welfare impacts of three pricing scenarios – CGE model results for Switzerland

	
	MC-PUREa
	MC-TCRc
	AC-FIN

	Standard case

	Urban households
	-0.17%
	0.07%
	-0.29%

	Non-urban households
	0.23%
	0.25%
	0.03%

	Welfare
	0.17%
	0.22%
	-0.02%

	Domestic only

	Urban households
	-0.17%
	-0.20%
	-0.34%

	Non-urban households
	0.23%
	0.23%
	-0.07%

	Welfare
	0.17%
	0.17%
	-0.11%


Source: UNITE (2003)

Two cases are distinguished regarding how non-Swiss users of the Swiss road network are assumed to be incorporated in the pricing scheme. In the standard case non-Swiss road users are under the same pricing scheme as domestic users, while in the Domestic only case domestic users contribute to the budget constraint but non-Swiss road users are charged only the marginal costs. For overall welfare the findings suggest that marginal social cost pricing generates benefits, while average cost pricing has negative effects. The scenario with flexible total cost recovery starting from marginal cost pricing can improve welfare compared to pure marginal cost pricing. Inclusion of non-Swiss road transport in the pricing scheme improves welfare for those scenarios where the meeting of the budget constraint is required compared to the Domestic only situation. In addition to the overall welfare implications the Swiss CGE model application also provided information concerning equity through specifying two types of households, urban and non-urban households. Urban households are generally incurring a welfare loss, while non-urban households have welfare gains (except in the average cost scenario for domestic only users) in the context where pricing revenue is used to reduce general taxation.

In the TIPMAC project the macro-economic impacts of the European Transport Policy are examined (TIPMAC, 2004). In particular, the impacts of implementation of the trans-European transport network (TEN) along with introduction of social marginal cost pricing or increased fuel tax are assessed with respect to GDP, employment, consumption, investment and export. Details of the scenarios considered and their impacts are discussed in Section 5.3 of this Annex. At this stage the results concerning the introduction of social marginal cost pricing given implementation of the TENs according to current timetable will be briefly considered. The results for this scenario suggest that the introduction of SMCP (replacing transport tolls but not fuel tax) implies overall negative economic impacts with a lower GDP and lower employment levels. This result is though more the result of the way SMCP is implemented. Indeed, it is likely that if SMCP replaces tolls and fuel taxation positive economic impacts will be incurred (TIPMAC). For the individual countries it appears that some countries benefit (Austria, Belgium+Luxembourg, Finland, the United Kingdom, Germany, Portugal, Sweden) while others have losses. For further details of these model runs see Table A2.22.

4.4
Lessons learned

Although charging based on marginal social costs provides optimal incentives for the efficient use of infrastructure in a static sense, a number of barriers may prevent the implementation of this form of access charging (Nash and Matthews, 2002): 

· Problems of measurement

· Complexity of tariffs 

· Financial implications

· Equity

· Technical efficiency

· Fair competition within the rail sector

· Fair competition with other modes

· Acceptability on behalf of train operators and infrastructure managers

· Acceptability on behalf of end users and the general public

Among these Nash and Matthews identify the principal barriers to be difficulties of measurement (congestion and scarcity), concerns that this charging regime will not provide the right incentives for investment in capacity, financial constraints and the objectives to have railways structured as commercial entities. An overview of key barriers to marginal cost pricing and possible solutions are provided in Table A2.14 (MC-ICAM, 2002)

Table A2.14.
Barriers and solutions in marginal cost pricing of rail infrastructure

	Categories
	Barrier
	Solutions

	Institutional:

Organisational

Political

Legal
	1. The individual governments lack the power to implement MCP

2. Governments are unwilling or unable to provide necessary subsidies

3. Anti-trust concerns with 2-part tariff

4. 
	1. Separate track authority with regulator charged with achieving MCP

2. Open access for freight

3. Fare regulation for passengers as part of franchising

4. 2-part tariff for infrastructure (by legislation) and Ramsey pricing by operators

5. Appropriate treatment of cost of public funds and equity weighting

6. Change of political philosophy e.g. change of government

	Acceptability
	1. Inappropriate pricing in competing modes

2. No charging of environmental costs in other modes
	1. Second best subsidies to rail until pricing in other modes are reformed

2. Charge other modes

	Technological
	1. Problems with measuring congestion and scarcity
	 1. Further research


Source: MC-ICAM (2002)

Potential implementation paths for pricing rail infrastructure were also considered in the MC-ICAM project taking into account the barriers and solutions outlined in Table A2.15 with specific focus on European railways. The implementation paths cover: rail infrastructure charging, charges to end users, technology and infrastructure and market characteristics.

A key issue associated with marginal cost pricing remains what to do with the revenues/deficits. For railways it is likely mainly to involve how to deal with deficits due to the presence of economies of traffic density in the sector. The issue of financing and Public Private Partnerships (PPPs) has been considered within the EC RTD project PROFIT (PROFIT, 2001). Another related issue may concern whether revenue from other modes (e.g. road pricing schemes) can be used to finance capacity enhancement for rail. This may not be optimal from a general equilibrium point of view but may enhance the public acceptability of road pricing.

Table A2.15.
Potential implementation paths to pricing rail infrastructure

	
	Short Term
	Medium Term
	Long Term

	Rail infrastructure
	No changes currently
	All countries to implement MCP of wear and tear
	Full MCP including congestion, scarcity and environmental costs. Introduce accident charges, if charged on other modes

	Charges to end users
	No changes
	Introduce Ramsey pricing with second best adjustments for pricing of other modes
	Continue with Ramsey pricing, reflecting revised infrastructure charges too

	Technology
	Establish agreed procedures for estimating and incorporating congestion and scarcity costs
	Establish agreed procedures for estimating and incorporating accident and environmental costs
	

	Infrastructure
	Use cost-benefit analysis to evaluate targeted investments to alleviate current capacity constraints
	Implement value for money investment to alleviate capacity constraints and assess the need for any target

	Market characteristics
	Complete the move towards separation of infrastructure from operations and establish independent regulator 
	Determine appropriate mix of open access versus franchised operations


Source: MC-ICAM (2002)

Peter (2003) though concludes that the problems of SRMC-pricing in terms of achieving dynamic efficiency should lead to alternative pricing rules being preferred, e.g. Ramsey pricing or Non-linear tariffs (although the latter may be ruled out by EC Directive 2001/14/EC due to the requirement of non-discriminatory prices). However, it is also emphasized that none of tariff systems are able to solve the capacity problems efficiently requiring capacity to be allocated through priority rules etc. An alternative way forward would be a market based approach involving auction models where train operating companies would bid for paths with the outcome of the auction both determining the terms of access and the price to be paid for access. Although, there may be many problems associated with the practical implementation of auction based models for capacity allocation of rail infrastructure.

4.5
Linkages to the case study

The current approach to access charging in Great Britain is based on so-called non-linear tariffs where the price per unit changes with the amount of the ordered (Peter, 2003).  Tariffs are negotiated between Network Rail and the Office of the Rail Regulator before bids are sought. The basic structure involves for passenger a variable and a fixed component, while for freight only a variable part is charged. Furthermore, a performance regime has been introduced whereby the infrastructure manager has to compensate the operators for delays that are not operator caused. The infrastructure manager is rewarded for a performance over the historical benchmark. Recently, a number of changes to the access charging system have been introduced, including (Nash et al., 2003):

· The variable part of the track charges was increased to reflect the full wear and tear cost

· Congestion costs were specified by network section and time and 50% of the congestion costs are reflected in the tariff system

· Published tariffs for all operators, with franchised operators continuing to pay on a two part tariff, while freight and open access operators paying the variable element of the tariff only

· An incentive payment to Network Rail based on increases in traffic in order to encourage expansion of the network

In Nash et al. (2003) it is argued that the key problem of the current access charging system is the failure to charge adequately for scarce capacity. Furthermore, environmental costs are not included. In the rail case study the implications of introducing a capacity charge for track access based on the operator’s willingness to pay using the PRAISE simulation model is examined (further details of the PRAISE are given in Sec. 3.3 of this Annex). The impacts of introducing charges reflecting the environmental costs/benefits of the services are also tested. Results of this modeling are reported in Sec. 5.2 in the main text of the deliverable.

5
New infrastructure

5.1
Description

New infrastructure investments for railways are addressing the capacity management problem from a long-run perspective. The rationale for transport investment projects  should be linked to improving the efficiency of the transport system and addressing possible distributional concerns such as ensuring social cohesion. In the case of rail investment this would relate to removing capacity bottlenecks on the rail network, missing transport links and contribution to reduced external costs of transport (e.g. through alleviating congestion problems of road transport).

Key concepts of importance for new infrastructure investments include interconnectivity, interoperability and intermodality. Definitions of these concepts are outlined in Table A2.16 (SORT-IT, 1999 and MINIMISE, 1999).

Table A2.16.
SORT-IT and MINIMISE definitions of interoperability, interconnection and intermodality

	SORT-IT Definitions
	MINIMISE Definitions

	· Interoperability
The ability of national and geographically defined transport networks to provide operations and services across national borders and across physical and technical barriers
	Interoperability

The ability of transport systems to provide harmonised interfaces and an acceptable level of service thus giving easy access to operators

	· Interconnection
Physical connections between international, national, regional and local networks, both within and between modes.  These might be provided by links (e.g. track) or nodes (e.g. interchange stations)
	Interconnection

This is the characteristic of two or more transport networks to be physically linked.  It is a pre-requisite for interoperability

	· Intermodality
When the route of an individual passenger or goods unit consists of a combined chain from origin to destination involving at least two different modes (excluding walk for passengers)
	Intermodality
A character of a transport network, trip or modal point which allows the use of at least two different modes


Source: SORT-IT (1999) and MINIMISE (1999)

Problems of lack of interconnection are mainly associated with physical barriers such as sea and mountains.  With the development of the three great sea-crossings (the Channel Tunnel, the Great Belt Link and the Öresund Link) this is mainly a problem for peripheral island communities.  Interconnection is also a problem in Central and Eastern European countries, particularly in the Balkans, whilst it may also be a problem within nation states (e.g. the lack of links between national (i.e. inter city) and local public transport in some cities).  These problems might be solved by the provision of interchange nodes.

Problems of lack of interoperability are usually associated with the rail industry.  The technical barriers in the rail industry relate to the variety of track gauge, loading gauge, electricity supply systems and traffic control systems. However, there are technical fixes to these problems and research is increasingly suggesting that it may be organisational factors that are limiting rail’s interoperability.  In particular, whereas one company can handle a freight flow from Britain to Italy by road, currently at several companies may be involved in the corresponding rail freight flow. This is though being addressed by the initiative to set up a one-stop shop in the rail industry.

Problems of lack of intermodality usually focus on the relationship between the road and rail freight sectors.  The problem is bi-directional.  There is reluctance on the part of the road transport industry to develop and use intermodal technology, partly because the sector has overwhelming advantages of interoperability, with the exception of Alpine crossings via Austria and Switzerland.  For rail, intermodal technology’s application has been limited by interoperability problems, both organisational and technical, with the non-standard loading gauge in Britain being a particular problem.  The lack of intermodality between the road and rail sectors may be contrasted with the near complete intermodality between the road and sea sectors.

Clearly, benefits from these network externalities are maximised when transport systems are interconnected, interoperable and intermodal.  Therefore, new infrastructure investment should be directed towards achieving this state. However, the main problem is that although the costs of achieving such a state can be relatively easily measured, an assessment of the benefits is rather more difficult. 

Infrastructure investments can be directed to a range of different (rail) market segments such as high-speed services, regional or local services and passenger vs. freight. In particular, there may be issues related to the linkages between different market segments, e.g. the scope for integrating local/regional services with high-speed services was examined in the CARISMA project (CARISMA, 2000).

A key issue is the role of private vs. public funded infrastructure investments, profit maxisation vs. social welfare maximization. Indeed, it is likely that investment projects considered by private sector parties would be different from the ones in the public interest. This raises the question about how the private sector can be involved in rail infrastructure projects. One possibility is through public-private partnerships. Public-private partnerships can be structured such that strategic decisions regarding new infrastructure are maintained in public control, whereas tactical and/or operational dimensions are the responsibility of the private party. Indeed, this opens up the possibility for a mixture of both public and private sector involvement. Despite private involvement public funding support may still be required for schemes which are financially unprofitable yet with a positive value to society, e.g. due to user benefits and externalities. Rail operators could be involved in such schemes, thereby blurring the distinction between rail operators and infrastructure managers in a vertically separated rail sector. Importantly, rail operators may be unwilling to participate in such schemes if the risk of losing the traffic is high in the short term (e.g. freight operators facing competition in the market or franchised passenger operators having too short contracts).

Funding for railway infrastructure investment may also be provided from revenue collected from infrastructure charging for other modes, e.g. road based charging schemes. This raises though significant questions regarding efficiency and equity.

Long run adjustment through investments has important linkages to short term adjustment in terms of path allocation and short-term pricing. Indeed auctioning would allow consideration to scarcity of infrastructure resources. There are linkages between the access charging regime and the scope/incentives for investment in rail capacity to address scarcities by the infrastructure manager. Long run (incremental) cost pricing for infrastructure development could be used for capacity enhancements, i.e. infrastructure investment. However, this is very difficult to measure in practice, as the cost of expanding capacity varies substantially depending on the exact proposal considered (Nash & Matthews, 2003).

5.2 Implementation

5.2.1 European countries

A substantial amount of (public) funding across Europe is being used towards transport and railway infrastructure investments. This is illustrated in the case of United Kingdom (The 10 Year Transport Plan) and Ireland (the National Development Plan) (see Tables A2.17 and A2.18).   

Table A2.17.
United Kingdom - modal allocation of the 10 Year Transport Plan spending (€bn)

	
	Private investment
	Public investment
	Public resource expenditure

	Rail
	€49.7bn
	€21.3bn
	€16.4bn

	Strategic roads
	€3.8bn
	€19.7bn
	€7.2bn

	London
	€15.1bn
	€10.9bn
	€10.7bn

	Local transport
	€13.1bn
	€28.0bn
	€44.4bn

	Other
	N/a
	€14.1bn
	€2.2bn

	Charging income
	N/a
	N/a
	€3.9bn

	Total
	€81.6bn
	€93.8bn
	€85.0bn


Source: Department of the Environment, Transport and Regions (2000b), p.9 and p. 99

Note 1: Other refers to both other transport and unallocated resources.

Note 2: Investment includes new capital investment and renewals. Resource expenditure includes public sector administration costs and maintenance expenditure

Table A2.18.
Ireland – National Development Plan (2000-2006) (€bn)

	
	Total investment
	Co-financed
	Non-Co-financed
	Cohesion Fund

	
	
	Total
	ERDF
	National
	
	

	National roads
	6.7
	0.9
	0.5
	0.3
	5.9
	0.2

	Public transport
	3.0
	0.4
	0.2
	0.2
	2.6
	0.1


Source: National Development Plan (2000) “Economic and Social Infrastructure Operational Programme”.

Note 1: The National Development Plan comprises other areas than transport, e.g. housing, sustainable energy, economic regeneration etc.

Note 2: The investment towards interurban rail amounts to some €0.7bn spent on revitalizing the mainline rail network

In the following, specific attention will be given to the investment programme included in the Trans-European Networks for transport. In 1994 a list of 14 priority transport projects was endorsed by the The European Council in Essen. Community guidelines for the development of the transport network were specified in 1996, including a much larger list of projects of common interest. These projects were aimed at addressing the problems of interconnectivity, interoperability and intermodality. However, development of the TEN has been rather slow and lacking uniformity, only 20% of the infrastructure planned under the TEN programme had been built in 2001. Key reasons for the delays include inadequate funding and lack of cross-border priority. Therefore, the EC Transport White Paper: proposed a number of initiatives to speed up the implementation of the TEN projects. An important issue will be whether these steps are sufficient to generate the required accelerated implementation. 

In 2003, the High-Level Group on the trans-European transport network (TEN-T) chaired by Karel Van Miert reported on the priority projects to be taken forward for 2020 including a review of TEN-T guidelines (High Level Group, 2003). The total costs of the programme set out (and subsequently adopted by the European Council) comprising the priority projects and other projects are estimated to more than €600bn. Of particular importance for rail is the recommendation to “build a European rail network” with emphasis on ensuring that national networks are interoperable. Community funding should be directed towards support to interoperability initiatives, e.g. the implementation of European Rail Traffic Management System (ERTMS). Furthermore, there is also a recommendation to dedicate part of the rail network to freight achieved through significant public sector funding.

At the general level the implementation of the updated network is to be ensured through improved funding arrangements. The possible increased role of private sector involvement in infrastructure is mentioned as one area whereby the required funding can be provided. This could take the form of public-private partnerships and introduction of infrastructure charging (e.g. within a concession framework). It is recognized that distribution of risks needs to be acceptable to the private sector. Of particular importance to the railway sector would be the opportunity to fund capacity enhancement schemes through revenue collected from infrastructure charging with respect to other modes.  

Other issues to take into account to ensure the implementation of such major infrastructure projects include the need for co-ordination between the main stakeholders and across the different transport projects, consideration to the role of  pricing of infrastructure schemes and the regionalization of decision making (TENASSESS, 1999).

5.2.2
Other countries

5.2.2.1 Argentina

The investment promises stated by the bidders of the concessions of Argentine’s railways have not materialized, partly influenced by incentives to over-optimise and also influenced by the general macroeconomic situation in the country (Campos & Jimenéz, 2003). Among the freight concessionaires only one operator (out of five) achieved 50% of its physical investment commitments, with the rest ranging between 10% and 39%. For passenger contracts, the investments to be carried out by the government have been updated and reduced. This forms part of the current renegotiation process.  

5.2.2.2 Brazil
In the case of the concessions awarded for the Brazilian railways no minimum investment obligations were included in the contracts, instead, indirect incentives for investment were applied in terms of compulsory achievement of annual output and safety targets together with penalties if the targets were not met (Campos & Jimenéz, 2003).  Almost all concessionaires have started important maintenance projects to deal with the most urgent needs, although most have not achieved the goals set out in their investment plans. A key problem is the lack of funding to ensure long-term investment. Several operators claim to face cost of capital above 40%.

5.2.2.3 New Zealand 
As part of the transfer of passenger services to the regional authorities in Auckland and Wellington where the running of services will be the responsibility of operators (awarded on the basis of competitive tendering) substantial improvement of rail infrastructure are being implemented. In Auckland the Regional Passenger Transport Plan includes details concerning upgrading of services, rolling stock, tracks and stations. The vision is that five times current passenger level will be achieved through creation of a rapid transit network. 

5.3 Impacts

A large number of studies have assessed the impacts associated with rail infrastructure investments. In the following a selection of these studies will be reviewed distinguishing between those concerned with rail specific investments and those concerned with rail investment in combination with other transport instruments, e.g. investment in other modes or pricing reforms. It should be noted that the consideration to rail specific investments will involve both single schemes as well as packages of rail investments. There are differences in terms of the approach adopted to assess the impacts of rail investment: (1) estimation of the transport impacts, (2) partial equilibrium approaches to estimate the welfare impacts, (3) general equilibrium approaches to estimate the welfare impacts.

5.3.1
Rail specific investments

The SORT-IT project examined the implications of interoperability problems in European passenger railway operation (SORT-IT, 1999). Model results suggest that rail passenger demand declines by around 30% as national boundaries are crossed whilst generalised costs increased by between 60% and 90%. This indicates that investment projects addressing such interoperability problems for rail would generate significant user benefits. However, it should be noted that this does not determine whether other investment in rail or other modes would be performing better in terms of net-benefits taking into account that public funding resources represent a constraint. In the MINIMISE project the overall net-benefits in Europe of various rail investment to alleviate problems of interoperability were examined (MINIMISE, 1999). In the case of rail freight investment in border crossings between Western and Eastern Europe, introduction of multi-current traction system and the establishment of freight ways would result in substantial net-benefits of 1.4 BECU per annum. For rail passenger the further introduction of multi-system high speed trains was estimated to lead to benefits of approx. 1.3 BECU per annum.

As an illustrative example the results from a partial equilibrium cost-benefit analysis of a rail investment scheme is presented in Table A2.19 (Gissel, 1999). The analysis was undertaken with reference to the Copenhagen-Ringsted enhancement project, addressing one of the main bottlenecks for rail traffic in Denmark. Three principal strategies were considered: new line, expansion of current line and combination of the two strategies. The analysis shows that despite substantial travel time savings the project is not generating substantial net-benefits. Only one of the three strategies (new line) results in a very small positive NPV. This outcome raises two concerns. There is perhaps a need to consider wider impacts in addition to the ones included in standard CBA appraisal (e.g. economic development). A wider appraisal basis could be facilitated within a computable general equilibrium (CGE) model (see below). Furthermore, there is a need for broader multi-modal appraisal to ensure that a given rail investment represent the optimal choice within public funding constraints.  

Table A2.19.
Cost-benefit analysis of the Copenhagen-Ringsted project

	
	New line

(Bln DKK)
	Expansion

(Bln DKK)
	Combined

(Bln DKK)

	National budget

    construction cost

    operating and maintenance costs

    infrastructure charges

    fuel taxes and Great Belt link tolls
	-15.0

-15.1

-0.4

1.4

-0.9
	-10.9

-11.5

-0.3

1.4

-0.5
	-13.7

-14.0

-0.4

1.4

-0.7

	Operator costs

    revenue (incl. loss during construction)

    operating costs

    rolling stock and maintenance facilities
	-0.2

8.2

-5.0

-3.4
	-2.7

5.0

-4.6

-3.1
	-1.5

6.9

-5.1

-3.3

	Travel time savings

    regional travelers

    long distance travelers

    car travelers
	14.9

6.0

8.5

0.4
	10.1

4.1

5.9

0.2
	14.0

5.9

7.7

0.3

	Environment

    transferred traffic (emissions, accidents)

    noise (rail and road)

    other, rail (emissions, accidents) 
	0.9

2.2

0.7

-2.0
	1.2

1.9

1.1

-1.8
	2.1

2.0

0.9

-0.8

	Travel time losses during construction
	-0.3
	-1.0
	-0.8

	Net present value
	0.3
	-3.3
	-1.1

	International rate of return
	5.1%
	4.0%
	4.7%


Source: Gissel (1999)

The wider spatial economic impacts of various railway infrastructure investment schemes were considered in APAS report No. 21 (EC, 1996). The TGV Paris-Sud Est in France seemed to have limited overall effects on economic structure though some significant effects in the Lyon area where firms benefited from the access to the Paris market. In contrast, TGV Ouest involved national firms in Mans considering relocation to Paris. This suggests that Lyon was large enough to counterbalance the pull from Paris, a situation that may not exist for other cities linked to the TGV network. Rail schemes in the UK have generated house price increases in cities with commuter links to major cities, eg. the towns of St. Albans, Luton and Bedford (1978) and Ipswich (1987) experienced above-average increases in house prices.

Banister and Berechman (2000) examines a number of rail infrastructure schemes in terms of economic impacts, including the TGV schemes in France and the Shinkansen high-speed rail system. They found impacts both at the network and local levels. The network level impacts relate to the scope for substantial increases in accessibility to the national and international markets. Local level impacts appears to be more variable (consistent with the APAS findings) and may require a number of other factors to be present such as buoyant economy, specific economic structure (e.g. service and high-tech sectors), existence of well-integrated transport modes and supporting public policies. In this context, Euralille’s technopole concept represents one of the clearest example of the scope for large local impacts of rail infrastructure investments. 

A Dutch CGE model has been used to assess two magnetic levitation rail (Maglev) projects, each with two variants (Oosterhaven and Elhorst, 2003): (1) An inner ring or an outer ring connecting the four largest cities in the Randstad region (Amsterdam, The Hague, Rotterdam and Utrecht), (2) a direct connection between Schiphol Airport and Groningen, either running along the south-east or along the north-west borders of the “Ijsselmeer” lake.

Table A2.20 summarises the appraisal results taking into account both direct and indirect economic cost and benefits for the two magnetic levitation systems with two variants.

Table A2.20. Economic appraisal results - two magnetic levitation systems with two variants in Netherlands

	
	Inner urban ring Randstad
	Outer urban ring Randstad
	Schiphol-Groningen north-west
	Schiphol-Groningen south-east

	Exploitation revenues

Time benefits commuting

Consumer surplus (business/shopping)

Time benefits other trips

Geographical net job benefits

Geographical net productivity benefits

Quantitative labour matching benefits

Qualitative labour matching benefits

International job benefits

International productivity benefits

Net open landscape benefits

Directly reduced congestion 

Indirectly reduced congestion

Environmental benefits (CO2 and NOx)
	480

1554

724

753

-487

143

51

-250

785

144

27

2231

21

98
	2298

1667

803

811

-904

231

59

-306

823

151

25

1360

20

34
	1090

662

862

164

2278

-431

9

162

310

133

69

0

59

-160
	1357

650

1421

161

1715

-334

7

266

310

133

221

0

184

-146

	Total benefits

Investment costs

Exploitation costs
	6274

6189

2358
	7073

8229

3048
	5208

6501

894
	5945

5875

1094

	Net present value, 2010-2040

Internal discount rate, 2010-2040
	-2272

0.6
	-4204

-1.1
	-2187

1.5
	-1024

2.6

	Net present value, 2010-2060

Internal discount rate, 2010-2060
	-635

2.3
	-2595

2.0
	177

4.1
	1508

5.2


Source: Oosterhaven and Elhorst (2003)

These results reflecting the true benefits were compared to what the net benefits would have been under perfect competition (standard CBA appraisal). For the urban agglomeration project the ratio between the two benefit measures is approximately 1.2 and in the core-periphery project it is 1.8. This implies that the true benefits in the urban agglomeration project are some 20% greater than what would have been calculated in a standard CBA, while the true benefits in the core-periphery project is 80% greater than the benefits would have been calculated to in a standard. Although the latter figure appears large it should be noted that the Dutch results are based on an empirical analysis (rather than a theoretical model) and take into account not only the product market but also the labour market and the housing market. 

CGE models are utilized in the EU-funded IASON project to provide an appraisal framework at the European level to assess transport investment and policies, integrating the network, the regional economic and macro-economic impacts (http://www.wt.tno.nl/iason/)

The issue of assessing whether rail investment projects represents better value than road investments is considered in Affuso et al. (2003). On the basis of a consistent cost-benefit framework typical inter-urban road and rail projects are compared in terms of benefit-cost ratios. The results suggest that although many transport schemes are socially profitable it appears that rail investments may have lower benefit-cost ratios than road schemes. One key reason for this result is that inter-urban rail schemes generally are more costly to build than road schemes. A number of qualifications for this result are mentioned including: alternative (higher) values for environmental impacts may produce higher benefits for rail relative to road investment; some users benefits of importance for rail were not considered such as journey quality. 

It should be mentioned that similar to other transport investment schemes there are significant distributional issues related to rail investment projects, especially given their irreversibility and the specific spatial character of such schemes. A key issue here is the possibility that inter-urban rail investment may benefit high-income users to a larger extent than inter-urban road investment. This possibility is demonstrated by the differences in average values of times for car and rail users (Affuso et al., 2003).

The choice of what rail investment schemes to implement will result in differential impacts between regions and determine winners and losers (even in the case where a scheme benefit all regions, the magnitude of the benefits will differ). As a result the relative positions of regions will change. In the EU-funded project SASI the way in which transport infrastructure contributes to regional economic development in different regional contexts was considered (Fürst et. al. 2000). This was assessed with specific reference to the trans-European Transportation Networks. Four network scenarios were simulated to assess the socio-economic impacts of infrastructure development: do-nothing scenario, TEN scenario, rail-only TEN scenario and a scenario assessing one large transport project (Øresund Fixed Link). The key conclusion of this work is that all network development scenarios will benefit most regions in terms of accessibility and economic performance in absolute terms. However, it is also clear that differences in relative terms emerge such that the network development does influence the relative positions of regions and countries in Europe. It seems that the full TEN scenario leads to a slightly less polarized distribution of accessibility and GDP across regions compared to the rail-only TEN and the do-nothing scenario. The influence of the TEN is though not strong enough to revert the general trend towards increased polarization in the EU.

5.3.2
Rail investment within transport packages

In the STEMM project a number of multi-modal case studies for passenger and freight respectively were undertaken to examine the impacts of packages of instruments on transport demand and modal shares (STEMM, 1999).

The Scanlink-corridor passenger case study developed 4 scenarios to consider the projected situation in 2010:

· Base case (scenario 0) 

· Infrastructure improvements for rail and motorways
 (scenario 1)

· Pricing changes for car and air transport (scenario 2)

· Combination of the above measures (scenario 3)

The focus was on determining the demand changes for international transport to and from the Nordic countries (split by country) In the case of the investment scenario involving mainly improved Danish and Swedish rail connections and Norwegian road connections the results suggest that intermodal trips including rail travel trips gain some trips from unimodal air travel. This holds for Denmark and Sweden and possibly to a limited extent for Norway. However, Finland does not benefit, due to the constraints imposed by ferry based travel. Table A2.21 presents the results regarding modal split changes from Scenario 1 (road and rail infrastructure improvements).

Table A2.21.
Impact on modal split, scenario 1 in 2010

	Scen 1 vs. Scen 0 
	Trips
	Pass.km

	
	Rail
	Road
	Air
	Intermodal
	Rail 
	Road
	Air 

	From DK
	1
	0
	-1
	0
	1
	0
	-1

	To DK
	1
	0
	-1
	0
	1
	0
	-1

	From FI
	0
	0
	-1
	1
	0
	0
	0

	To FI
	0
	0
	-1
	1
	0
	0
	0

	From NO
	0
	0
	-1
	1
	0
	1
	-1

	To NO
	0
	0
	-1
	1
	0
	1
	-1

	From SE
	1
	0
	-1
	1
	1
	0
	-1

	To SE
	1
	0
	-1
	1
	1
	0
	-1


Source: STEMM (1999)

The pricing scenario (scenario no. 2) seems to shift trips from air to rail for those countries with connections to mainland Europe. The combined scenario (pricing and investment instruments) generate impacts on trips which are less than the sum of the impacts of scenarios 1 and 2.

The Cross Channel Freight Transport Case Study examined the following scenarios: (1) Minimum (continuation of the current trend in transport policy), (2) Restrictive Road Transport Policy (with internalization of external costs and improved enforcement), (3) Offensive Rail Policy (with comprehensive extension of the rail infrastructure, far-reaching deregulation and moderate additional pricing measures in road transport), (4) Medium (involving a combination of the road and rail scenarios at moderate levels), Maximum (involving a combination of the road and rail scenarios at high levels).

A key conclusion from the results obtained is that purely restrictive policies towards roads or minimum balanced policies will have very limited effect on rail usage on the corridor examined. Especially the pro-rail strategy involving extensive rail infrastructure investment, rail deregulation and some pricing in the road transport will have a positive impact on the market share for rail freight and combined transport.

In CODE-TEN strategic assessment is provided for the prioritization of infrastructure projects within the context of the Helsinki corridor development plans (CODE-TEN, 2000). It involved an impact assessment of the various corridor development alternatives on accessibility, environment and socio-economic factors. The strategic assessment results relate specifically to the following network variants for 2015: (1) a do-nothing with no new infrastructure anticipated, (2) an ‘all road’ variant which assumes that only the road projects prioritized at the national level are realized, (3) an ‘all rail’ variant which assumes that only the rail projects prioritised at the national level are realized, (4) a ‘priority road’ variant which considers among the road projects those schemes viewed positively among the countries concerned only those that are prioritized by the accession countries and (5) a ‘regional network’ variant with those rail and road schemes prioritized by the accession countries and that satisfied positive boundary conditions. The results suggest that the greatest benefits were generally found with respect to the network solution where both rail and road investments are utilized. This holds from an overall perspective and largely for EU and CEE countries separately. It should be noticed that the ‘all rail’ variant offers the greatest benefits in terms of safety improvement, air pollution reduction and demographic accessibility as well as being cheaper than the network variant, although this variant was slightly outperformed in terms of vehicle operating costs, time savings, noise reduction and economic accessibility.

A broader focus regarding the impacts of rail investments is provided by the research undertaken as part of the EU-funded TIPMAC project (TIPMAC, 2004). In particular, the analysis concerns the macroeconomic impacts of the European Transport Policy. Four scenarios have been examined. Business-as-usual scenario (BAU) with policy measures defined by the EC Transport White Paper (European Commission, 2001) and implementation of the Trans-European Transport Networks (TEN) according to current time plans. Three scenarios are compared to the BAU scenario: (1) faster implementation of TEN financed by increased fuel tax (TEN+FUEL), (2) faster implementation of TEN financed by Social Marginal Cost Pricing (TEN+SMCP), (3) introduction of SMCP but implementation of TEN as in BAU (SMCP-Tolls. It should be noted that overall level of taxation remains unchanged in all scenarios. Also unspent SMCP revenue is refunded to the consumers through income tax reductions.  In this context, rail investment impacts are not considered separately but only as part of the TEN transport investments (although a majority of TEN projects have if not complete then significant rail aspects).  In Table A2.22 the impacts of these scenarios are shown.

Table A2.22. GDP and Employment effects for TEN+Fuel and TEN+SMCP

	Values for 2020
	GDP
	Employment

	% change of BAU
	TEN+Fuel
	TEN+SMCP
	SMCP-Tolls
	TEN+Fuel
	TEN+SMCP
	SMCP-Tolls

	Austria
	0.23
	3.74
	3.61
	0.02
	-0.00
	0.04

	Belgium+Luxembourg
	0.27
	0.75
	1.09
	0.08
	0.41
	0.54

	Denmark
	0.01
	-0.90
	-0.92
	0.01
	-3.44
	-3.37

	Spain
	1.44
	-3.67
	-4.81
	0.57
	-1.68
	-2.06

	Finland
	-0.20
	2.73
	3.20
	-0.08
	-0.34
	0.06

	France
	0.04
	-0.42
	-0.10
	-0.00
	-0.69
	-1.06

	United Kingdom
	0.22
	0.95
	0.78
	0.22
	0.38
	0.25

	Germany
	0.06
	0.88
	0.94
	0.08
	-0.37
	-0.09

	Greece
	-1.45
	-3.22
	-3.15
	-0.39
	-2.47
	-2.54

	Ireland
	0.01
	-0.04
	-0.01
	-0.01
	-0.02
	-0.01

	Italy
	0.04
	-0.38
	-0.14
	0.01
	-1.20
	-0.91

	Netherlands
	0.01
	-5.44
	-5.42
	0.00
	-1.70
	-1.48

	Portugal
	0.65
	7.03
	7.09
	0.28
	1.35
	1.24

	Sweden
	-0.09
	2.98
	3.66
	-0.07
	0.92
	1.29

	EU15
	0.18
	-0.09
	-0.06
	0.12
	-0.62
	-0.61


Source: TIPMAC (2004)

Overall, the Table shows that the speeding-up of the implementation of TEN can generate positive (albeit limited) impacts on GDP and employment. In the case where the speed-up is financed by SMCP and not fuel taxes the (negative) impacts from SMCP are dominating the positive impacts from the TEN to generate a negative result. Among the countries there are winners and losers depending strongly on the specific changes in the transport system and the changes concerning the long-term interactions between consumption, export, investment and total factor productivity. This implication of the TEN programme raises a non-standard distributional issue that of how to compensate countries with losses by the countries with overall gains.

5.4 Lessons learned

The review of literature concerning railway investment highlights the following main lessons:-

· Investment in rail infrastructure could have a significant role in order to enhance the position of rail. This should be directed towards addressing bottlenecks on the rail network that impose scarcity costs on the rail sector. Emphasis should also be placed on improving the interoperability between countries and the intermodality with respect to different forms of transport. Investment should be determined on the basis of social cost-benefit analysis. In this case it would also be necessary to determine whether rail-based investment projects provide the optimal allocation of scarce resources, compared to alternative schemes, e.g. road schemes.

· A key issue is the role of private vs. public funded infrastructure investments, profit maximisation vs. social welfare maximization. This raises the question about how the private sector can be involved in rail infrastructure projects. One possibility is through public-private partnerships, where one of the key issues will be the distribution of risks between public and private parties. 

· Public-private partnerships can be structured such that strategic decisions regarding new infrastructure are maintained in public control, whereas tactical and/or operational dimensions are the responsibility of the private party. This approach may also facilitate private sector participation as the risks may be particularly related to the strategic aspects.

· Funding for railway infrastructure investment may also be provided from revenue collected from infrastructure charging for other modes, e.g. road based charging schemes. This raises though significant questions regarding efficiency and equity.

· Long run adjustment through investments has important linkages to short term adjustment in terms of path allocation and short-term pricing. Indeed auctioning would allow consideration to scarcity of infrastructure resources. 

· Linkage between access charging regime and scope/incentives for investment in rail capacity to address scarcities by the infrastructure manager. Note that the EC Directive 2001/14 requires infrastructure managers to determine on the basis of a cost benefit analysis what action is appropriate to enhance infrastructure capacity.

· Long run (incremental) cost pricing for infrastructure development could be used for capacity enhancements, i.e. infrastructure investment, and would provide more appropriate incentives for the infrastructure managers for capacity enhancements. However, this is very difficult to measure in practice, as the cost of expanding capacity varies substantially depending on the exact proposal considered (Nash & Matthews, 2003).

5.5 Linkages to the case study

Traffic on the rail network in Great Britain has grown substantially since privatization  (passenger volumes increased by approx. 30% between 1994/95 and 2002/03 and freight volumes by about 50% over the same period). Over this period no fundamental increase in the available capacity has occurred. As a result there is now greater congestion and capacity becoming increasingly scarce. The Strategic Rail Authority has formulated its approach to improve capacity utilization on the rail network (SRA, 2002) taking into account the Government’s Ten Year Plan (DETR, 2000b). The approach involves initiatives towards more efficient usage of the existing network combined with capital investment schemes.

In the case of the ECML corridor it is already heavily utilised, with a number of capacity bottlenecks. Improvements to services have already been implemented and a number of schemes have been developed to enhance capacity on the route.
Main bottlenecks on the ECML route are:

· Two sections south of Peterborough where four tracks reduce to two at Welwyn and north of Huntingdon.

· Flat junctions at Hitchin, Grantham, Newark, Doncaster and Darlington.

Over the next two years, Network Rail plans to replace life expired switches and crossing units and some plain line and telecoms renewals. The SRA’s Infrastructure enhancement programme follows their consideration of best capacity utilisation for the route, in their Capacity Utilisation Policy described in their annual report.

A number of schemes to upgrade the East Coast Main Line are being developed.  Among these are works to provide a chord separating fast trains from slower trains crossing the ECML (Allington), and works to improve capacity at the southern end of the route. Later upgrades could potentially allow train frequencies to be expanded to provide 5-6 trains per hour. Train lengthening of up to 10 coaches is possible and replacement of the existing Kings Cross concourse is being planned.

Assessment of the welfare impacts of these infrastructure schemes could be undertaken using the same model (PRAISE) used in the rail case study with respect to access regimes, access charging and subsidy allocation. This could be modelled on the basis of estimating a ‘cost per path’ allowing for the possibility of extra paths from the capacity enhancement. The key issue here is whether the scarcity prices (reflecting operator’s willingness to pay for capacity) should be modified by impending investment, or indeed based on some sort of marginal incremental costs of capacity. However, it has not been possible to model this within the ECML case study.

6.
Quality regulation such as performance incentives

6.1
Description

Quality regulation in the railway industry may be required due to the presence of market failures such as (Baker and Tremolet, 2000):

· Existence of market power, e.g. due to economies of scale and/or in railways

· Imperfect sharing of information linked to that quality of infrastructure service provision for railways can only be determined after consumption

· Existence of external effects implying that the private costs and benefits are different from the social costs and benefits

· Joint provision and consumption over the rail network so that most customers will be getting to sub-optimal levels of quality compared to the individual preferences

In this situation the level of infrastructure service provision may be below (or above) the social optimum unless quality regulation is introduced. The case for regulating quality will though depend on whether such regulation can achieve a better outcome than without the regulation. This would critically be influenced by the costs associated with regulation, including the possibility for regulatory failure (Posner, 1975).

It should be noticed that quality regulation is linked to the form of price regulation adopted (UNESCAP, 2001). Under rate of return regulation, overinvesting in non-required technological quality may accentuate the Averch-Johnson effect. Price-cap regulation (e.g. through RPI-X formulas) can without quality regulation lead to incentives for companies to cut costs through lowering the quality of the services provided. Therefore, if price-cap regulation is used it would be necessary to introduce quality standards in order to ensure that minimum quality levels are maintained.

Baker and Tremolet (2000) outline the following instruments for addressing quality:

· Licensing and certification rules to regulate market entry

· Minimum quality standards

· Provision of information to consumers

· Quality signaling by private providers

· Liability regimes in case of substandard performance regarding quality

In this way contractulisation of (passenger) rail service provision can be accompanied by specification of quality standards for items such as punctuality, reliability and general customer satisfaction along with inclusion of rewards and penalties to incentivise performance regarding service quality. These quality standards and performance incentives can be incorporated in the contract between the authority and the operator. It should be noticed that quality regulation within a vertical separated rail industry are required both regarding the rail operators for their service provision to the final customers and for infrastructure managers with respect to the quality of paths provided to rail operators. The latter may involve specification of liability in case of service delay caused by the infrastructure manager and set out compensation payment from the infrastructure manager to the rail operator. The main dimensions of quality may be included in contracts with respect to operators and/or infrastructure provider (UNESCAP, 2001):

· Operational quality – regarding aspects concerning train, route and service quality

· External quality – control of externalities and possibly definition of public service obligations and safety procedures

· Long term quality – the control of investment policies regarding fleet, track and station maintenance and renewal

The choice of quality regulatory instruments should be determined according to the market failure to be addressed along with the costs associated with the instrument. In Table A2.23 the various instruments are mapped onto the relevant market failures.

Table A2.23.
Market failures and instruments for regulation

	Market failure
	Effect on quality
	Instrument

	Market power
	Over/under-supply of quality

Focus on more profitable market segments
	Encourage entry

Licensing allow differentiated quality objectives

	Asymmetric information
	Health and safety risk

Unsatisfactory service
	Publish information to affect reputation

Enforce output standards

Establish liability regimes

	Externality
	Environmental and health impact

Congestion

Accessibility
	Output and outcome standards

Focused intervention

	Public good characteristic
	Joint consumption. Difficult to differentiate quality
	Publicise decentralized solution


Source: Baker and Tremolet (2000)

The definition of quality standards may be developed using yardstick competition for comparison of rail operators’ performance (Bouf & Peguy, 2001).

A possible distribution of roles for regulators and operators in the context of quality regulation is outlined in Table A2.24 (Campos and Cantos (2000))

Table A2.24.
Roles of operators and regulators in quality regulation

	Regulators
	Operators
	Regulators and operators

	Design of quality of service standards

Level of application of these standards

Punishments, fines and sanctions


	Responsibility for achieving quality standards
	Information to passengers about quality standards

Inspection and reporting procedures

Risk sharing of quality fluctuations

Technical quality


Source: Campos and Cantos (2000)

6.2
Implementation

As part of the introduction of contracts for provision of rail services a number of countries have incorporated or are incorporating various performance incentives as part of the contractual specification. This is often combined with financial penalties/rewards involved. 

Table A2.25 provides an overview of performance incentives regarding passenger train operating companies for selected European countries. The table demonstrates the substantial variation regarding choice of performance incentives for passenger rail transport operations in Europe.

Table A2.25. Performance indicators and incentives used in PSO contracts for selected European countries

	Country
	Performance indicators
	Incentives

	Denmark
	Punctuality levels per service category in the negotiated contracts. Customer satisfaction surveys (twice per year. Costs comparison per passenger km
	Comparison of costs per passenger km. A reduced contract payment is initiated by DSB and accepted by MOT, as a result of positive development

	Finland/ Helsinki

Finland/ national
	Requirement on quality and quantity

Quantity: minimum level defined

Quantity and quality requirements
	Bonus/ malus system for punctuality and for quality of passenger services. Malus for cancelled services

Penalty for cancelled services. Revenues are based on fares

	France/ national

France/ IDF
	Sufficient number of seats available

Customer service levels, regularity, cleanliness and information
	Penalties in case production is not on agreed level; bonus and penalty system linked to service quality

	Hungary
	General PSO requirement 
	No specific incentives

	Netherlands
	In the view of the internal and external difficulties to meet the performance targets, NSR agreed to present a Service Improvement Plan to the MoT for formal approval once every 6 months
	The Service Improvement Plan will be reviewed in 2005, before the definitive concession arrangement will be formalized for the primary rail network

	Norway
	Frequency per line during weekdays and weekends. Number of seats during peak hours. Punctuality targets
	Net-cost compensation scheme (new performance contract to be concluded)

	UK
	Depending on contract between operator and authority. Minimum requirements: punctuality and reliability. Demand Limit (in fact minimum railway services) based on infra capacity etc. Minimum standards for stations (cleanliness, lighting etc.)
	Depends on contract operator-authority. Financial penalties related to targets on queuing times at ticket offices, punctuality and reliability. Independent customer satisfaction surveys


Source: BOB (2003)

Below, some illustrative examples are presented in more detail.

6.2.1
European countries

6.2.1.1
Denmark
The recently agreed (January 2002) service contract between the Danish Ministry of Transport and Arriva concerning services in Jutland (awarded after the 1st competitive tendering in Denmark) specifies how the payment to Arriva may be reduced or increased according to two factors:

· A weighted measure for the service regularity combining punctuality and reliability performance

· Customer satisfaction recorded through customer surveys

A composite indicator for ARRIVA’s punctuality (extent to which trains arrive on time, i.e. within 5 minutes) and reliability (extent to planned train services are operated, i.e. not cancelled) performance has been specified. The indicator is roughly constructed by multiplying the percentage of trains arriving on time with the percentage of planned trains operated. A value of 100% would imply that all train services arrive on time and no services have been cancelled. The regulation of the contractual payment with respect to this indicator is as follows:

· If the indicator is less than 95% the payment is reduced by 2.5% of the total payment on a quarterly basis

· If the indicator is higher than 97% the payment is increased by 2.5 of the total payment on a quarterly basis

· No regulation of payment for values of the indicator 

A similar principle is adopted for customer satisfaction. ARRIVA is obliged to arrange for customer satisfaction analyses twice a year. ARRIVA can undertake the analysis, but the analysis has to be monitored by an external party to ensure validity and quality. The following parameters are assessed through questionnaires on a scale from 1 to 5
:

· Overall satisfaction with journey

· General satisfaction with the operator’s service level

· Satisfaction with information given on-board

· Satisfaction with punctuality for the train used by the interviewee on the day of the questionnaire

· Satisfaction with the possibility to obtain a seat

· Satisfaction with the staff

· Satisfaction with the standard of the train, including cleanliness

· Satisfaction with journey time 

The regulation of the contractual payment is as follows:

	
	< 2,0
	From 2,0 to 2,5
	From 2,5 to 3,5
	From 3,5 to 4,0
	> 4,0

	Change in % of ½ year’s contractual payment


	Reduction of 2,5%
	Reduction of 1,5%
	No change
	Increase of 1,5%
	Increase of 2,5%


6.2.1.2
Norway

The Norwegian Ministry of Transport’s 2002 White Paper on public transport paved the way for the introduction of performance-based contracts for rail passenger services, so far with respect to Norwegian State Railways intercity services (Fearnley and Bekken, 2003). According to the designed performance contract, subsidies should be determined according to a formula combining payments per passenger, per train kilometer and for seat capacity. These incentives should encourage NSB to achieve service levels that resemble the social surplus maximizing levels of service. It is also proposed to introduce additional conditions and a bonus/malus system in order to prevent that the operator overlooks aspects of service quality such as punctuality, cleanliness and information.

6.2.1.3
United Kingdom
The franchising framework introduced in 1996-97 provided for each franchise operator to produce its own Passenger Charter and conduct regular passenger satisfaction surveys. For each TOC, information is published setting out performance relative to Passenger Charter punctuality and reliability statistics. Underperformance leads to some repayments to passengers. In addition, Franchise Agreements include a sliding scale of measures aimed at enforcing compliance. The first level is a special call-in meeting if operating performance (for example, a large number of cancellations) over a four-week period is unusually poor. The next level of poor performance, relating either to operational performance, or non-operational elements in the franchise agreement, leads straight to a breach of the agreement. The final level is an event of default, which gives the SRA the option to terminate the franchise. In addition to this framework, TOCs are subject to performance incentive payments, whereby under- (over-) performance leads to payments to (from) SRA.

As part of the franchise re-negotiation process the incentive regimes will be tightened and expanded.  An aspirational target will be set that 15 out of 16 (93.75%) of trains should reach their destination within 10 minutes of scheduled time for long distance high speed services and within 5 minutes for all other services.  Passenger performance measures will include all trains, so as to include weekends and exclude the practice of declaring void days.  There will be higher penalties and lower breach thresholds to the Punctuality Incentive Payment so as to roughly double its scope.  The Passenger Charter will be progressively upgraded so that rail users receive greater compensation.  Overcrowding will be assessed against demand limits that will reflect the capabilities of trains and infrastructure.  Customer satisfaction targets will be set and measured by the National Passenger Survey.

6.2.2
Other countries

6.2.2.1
Brazil – Flumitrens concession
The Flumitrens suburban railways in Rio de Janeiro was concessioned in the Mid-Nineties and awarded to a private Spanish-Brazilian Consortium in 1998 following a competitive tendering procedure (Rebelo, 1999b). The concession agreement includes specification of service quality in terms of performance targets for frequency, reliability, safety and comfort. Performance assurance is provided through concession contract monitoring by the Public Service Regulatory Agency of Rio de Janeiro (Rebelo, 1999a).

6.2.2.2 New Zealand

The new contract for commuter rail services in Auckland awarded to Connex (from June 2004) will incorporate quality performance standards regarding reliability and punctuality. There will also be provisions for service continuity if Connex fail to meet its performance obligations (Auckland Regional Council, 2004).

6.3 Impacts

The choice of quality incentive regime can have substantial influence on the operating performance of the rail industry concerning infrastructure management and rail service operations. This is illustrated in the case of the experience from Great Britain following the first franchising round in 1996/97 (Shaw, 2001). In the case of the train operating companies, their performance was primarily regulated with respect to punctuality and reliability. Aggregated performance of the train operating companies did not change very much over the period following privatization of the British rail industry (Table A2.26).  Punctuality (the percentage of trains that run on time) increased slightly (although this covers an initial increase in 1996/97 followed by a weak decrease subsequently), whilst reliability (the percentage of trains that are operated) remained stable. However, it was recognized that the contractual requirements on operating performance were insufficient to improve punctuality and reliability substantially. Compensation payments to passengers were only triggered when standards of service fell below thresholds similar to BR. Indeed, it can as a result be claimed that the regulation in place did not provide enough incentives for the franchise operators to improve punctuality/reliability (Shaw, 2001). Therefore, the SRA have as part of the refranchising process introduced stricter incentive regimes with respect to punctuality and reliability (see above). 

Similar issues are of importance with reference to the performance of the infrastructure manager. It should also be noted that the introduction of performance targets with monetary penalties for the infrastructure manager (Railtrack) to compensate the train operating companies for foregone benefits caused by delays may have adverse effects on the performance of the network if the infrastructure manager realises that performance improvements result in increased targets in the future, the so-called ratchet effect (Brenck, 2002). This may have influenced the behaviour of Railtrack.

Table A2.26. Aggregated performance trends in Great Britain

	
	1992/
93
	1993/
94
	1994/
95
	1995/
96
	1996/
97
	1997/
98
	1998/
99
	1999/
2000

	Passenger’s Charter reliability3
	98.7
	98.8
	98.7
	98.8
	99.1
	98.9
	98.8
	98.8

	Passenger’s Charter punctuality4
	89.7
	90.3
	89.6
	89.5
	92.5
	92.5
	91.5
	91.9


3 Reliability is defined as ‘number of trains not cancelled’. 

4 Punctuality is defined as ‘number of trains arriving within 5 (10 for inter-city services) minutes of scheduled arrival time’. 

Source: DETR (2000a)

The effects of performance-based subsidies on profits and social welfare have been examined in a model for Norwegian intercity services (Fearnley and Bekken, 2003). The model is a simulation model where the operator is assumed to profit maximize. In addition, various external effects are internalized: (1) benefit from existing passenger, (2) additional costs and benefits related to transfer of car traffic. The model also allows for additional constraints related to capacity, fares, total amount o subsidies and minimum levels of service. Outputs from the models concerns changes from a reference point including: change in the operator’s profit, change in passenger benefit, changes in externalities and resource cost of public funds. The model determines the following variables: fare levels for three periods of demand (peak when capacity is at full utilization, other peak, off-peak), train kilometres, capacity provided per train kilometre. These can be determined under profit maximization and social welfare maximization. The socially optimal subsidy regime is determined first by determining the social welfare maximization and then incentives are introduced until the profit maximizing behaviour of the operator is similar to what is required for maximization of social surplus. In the paper it is shown that a combination of subsidies per passenger, per train kilometre and for seat capacity will incentivise NSB’s behaviour on a commercial basis move to the social welfare maximization point in terms of service level.

Table A2.27 shows the results for the model runs concerning: social surplus maximization, profit maximization and performance-based subsidies.

Table A2.27. Model runs (all figures are changes from the starting point)

	
	W-max
	Profit max
	Performance based subsidies

	Fare, design capacity rush, NOK

Fare, other rush traffic, NOK

Off peak fare, NOK
	0

0

0
	+150

+121

+195
	0

0

0

	Services per hour, basic services

Services per hour, rush hours
	-0.2

+1.1
	-1.6

-1.5
	-0.1

+1.3

	Seats per train (capacity), rush

Seats per train off peak
	+29

+19
	-3

-80
	+3

+2

	Million passengers per year

Total costs NOK millions

Total revenues NOK millions

Operating surplus NOK millions
	+0.2

+19.4

+12.5

-6.9
	-3.3

-217.3

+152.7

+370
	+0.2

+15.9

+11.4

+399.5

	Change in consumer surplus NOK m.

Congestion relief NOK millions

Change in cost of public funds, NOK m.

Total welfare gain NOK millions
	+29.2

+2.2

-22.4

+9.0
	-756.4

-13

+448.7

-320.7
	+25.6

+2.2

-19.5

+8.4

	Subsidy for train kilometer NOK m.

Subsidy for rush passengers NOK m.

Subsidy for off-peak passengers NOK m.

Subsidy for seat capacity rush NOK m.

Subsidy for seat capacity off-peak NOK m.
	
	
	+145.4

+60.9

+89.6

+17.4

+90.8

	Sum performance based subsidies, NOK m.
	
	
	+404.1


Source: Fearnley and Bekken (2003)

The results in column 4 are obtained when NSB is offered:

· €3.75 per passenger during rush hours

· €3 per passenger off peak

· €5.6 per train kilometer for extra peak services

· €3.7 per train kilometer for basic services

· €4 per 1000 seat kilometer during the rush hours

· €10 per 1000 seat kilometer off peak

This incentive package is a result of a trial-error procedure. NSB gets in this case a large operating surplus. If NSB is charged a lump-sum fee equal to the operating surplus for the right to performance based subsidies the net subsidies is broadly consistent with current subsidies.

The problem represented by price-cap regulation and quality regulation linkages is examined in Kidokoro (2001) with reference to an urban railway in the Tokyo metropolitan area using a microeconomic simulation model. It is shown that a regulatory shift from rate-of-return regulation to price-cap regulation makes railway firms operate efficiently, but lead to substantially reduced railway capacity and lower social welfare. Two alternatives are then considered: modified quality-contingent price-cap regulation and modified investment-contingent price-cap regulation. Quality-contingent price-cap regulation involves the cap being contingent on transportation quality (in this case measured as the inverse of the congestion rate). In this case the railway company is allowed to set a higher price when alleviating congestion. Investment-contingent price-cap regulation involves the cap being contingent on investment levels. In this case investment costs of railway right-of-way and non-capital are lowered with higher prices being allowed. Under quality-contingent price-cap regulation congestion relief is not lost and no distortions in cost-reducing efforts. The same does not hold for investment-contingent price-cap regulation that although having positive impacts on congestion is accompanied by distorted incentives for cost-reduction. Compared to the current rate-return regulation the first-best solution would imply that social welfare increases by 24.1-26.4 bln Yen a year in the Tokyu To-Yoko line area and a congestion rate around 130% compared to around 191% with rate-of-return regulation.  Quality-contingent price-cap regulation achieves the first-best outcome for welfare, congestion rate and operating cost performance. Investment-contingent price-cap regulation results in a welfare incremental between 18-25 bln. Yen, a congestion rate between 134 and 140% and substantial lower operating cost performance. 

6.4
Lessons learned

Quality regulation including the usage of performance incentives towards rail operators and infrastructure managers encompass the following main points:  

· In a perfect world there would be no need for quality regulation for railways as companies with sub-optimal service quality would be disciplined by the market. However, if market failures are present the level of infrastructure service provision may be below (or above) the social optimum unless quality regulation is introduced.

· Consideration is required regarding the possibility for regulatory failure, and the costs associated with the various instruments used for quality regulation in order to determine an appropriate approach to quality regulation

· Instruments for addressing quality include licensing and certification rules to regulate market entry; minimum quality standards; provision of information to consumers; quality signaling by private providers; liability regimes in case of substandard performance regarding quality

· Economic simulation work does suggest that performance incentives can be structured such that social welfare maximization is achieved. This may though require a complex package of various compensation payment components in order to reflect the different elements of railway operation

· Contractulisation of (passenger) rail service provision can be accompanied by specification of quality standards for items such as punctuality, reliability and general customer satisfaction along with inclusion of rewards and penalties to incentivise performance regarding service quality.

· There may be adverse effects on subsidy levels requested by operators with too excessive quality regulation. Model results based on SP surveys suggest that lower subsidy levels would be requested by operators under a more liberal quality regulation framework. 

· The implementation of quality regulation should take steps towards addressing and integrating the linkages between quality regulation and price regulation, e.g. dealing with the adverse effects of price-capping in relation to incentives for cost-cutting activities.

6.5 Linkages to the case study

In Great Britain, there are performance incentives in place on the Regional Networks, the peak services of the London and South East operators and a few parts of the Long Distance operators. The SRA is working towards a position where all services are incentivised. As the first step in this process the SRA is paying bonuses or imposing penalties in respect of Network Rail performance over the entire network from 2002.

The main incentive regime is known as Performance Incentive Payment (PIP) and works on the basis of the level of disruption on any group of services. The starting point is a measure called "Average Lateness" which represents the average number of minutes that passengers arrive at their destinations later than the advertised arrival time. It is based on monitoring train arrivals at selected monitoring points distributed around the network. Trains that do not run or miss out a monitoring point are given a lateness value based on the length of time that the passenger would normally have to wait for the next train. Average lateness is calculated each period for each service group. At the time of franchising calculations were made of the then level of average lateness. In most cases these were used as the benchmarks for the incentive regime for the duration of the franchise. Average Lateness results better than benchmark (lower average lateness) would lead to bonuses to the operator for that period, worse would lead to penalties. In future, the SRA is changing the incentive framework. Rather than having fixed benchmarks for the duration of the future contracts, the plan is to tighten the benchmarks over time in line with committed improvements.

In principle, it would be possible to model the implications of different performance regimes for the ECML case study in terms of welfare changes using the PRAISE model. However, this is not a trivial adjustment to the model set-up as it requires inclusion of how passengers value punctuality/reliability improvements and how operators are trading-off incentive payments and cost of schemes associated with punctuality/reliability increase. In particular, the measurement of scheme costs for punctuality/reliability is not straightforward as these can show significant variation depending on the type and scale of scheme involved.

7.
Subsidies towards socially desirable railways

7.1
Description

The allocation of subsidies towards socially desirable railways can be justified from a number of reasons. Jansson (1994) highlights four main reasons for public intervention in public transport, stemming from various forms of market failure.

1. The user economies of scale on a single route which arise because as usage of public transport increases so will benefits to users, principally through reduced frequencies.  This is known as the Mohring effect.  Commercial operators will fail to take these benefits into account.  For rail, this form of failure would be most applicable to turn up and go commuter services.

2. The intra-marginal demand argument.  Private operators will invest, at the margin, where profits are highest (referred to as cream skimming or cherry picking).  Investments will be concentrated on elastic markets (including cross effects).  For rail, this may be most important for inter city markets.

3. The user economies of scale argument for a network. The frequency and price of one route will affect the frequency, price and hence user benefits on rival (competing and complementary) routes.  This will not be taken into account by separate commercial operators. For rail, this may be important for both urban and national networks where there is a high degree of interchange between routes.

4. Second best arguments which state that where car and public transport are competing modes and car is priced below marginal social cost, then public transport should also be priced below marginal social cost.  The first best solution is, of course, to ensure that car covers its marginal social cost.  This is likely to be most important for urban networks where the cross effects between rail and car are greatest and there are marginal congestion costs for car.

Simple simulation work by Jansson suggests that compared to welfare maximisation subject to a budget constraint, a profit maximising monopoly reduces net social benefit by 37%.  Where a second operator enters on the most profitable part of the route a further 17% reduction in net social benefit occurs.  This is because those travelling along the entire length of the route disbenefit from reduced frequencies offered by the incumbent.  This may be thought of as the Mohring effect in reverse.  These four features provide arguments for public intervention in terms of financial support, both through direct subsidies and, where budgets are constrained, through cross subsidies.  Gwilliam (1987) provides a number of other reasons for public support for railways:

1. Operator economies of scale.  For rail, these will stem from the fixed cost nature of the infrastructure resulting in decreasing average costs and hence marginal costs that are always below average costs.  In combination with the sub-additive nature of the infrastructure (the provision of a quadruple section of track will generally cost less than four single tracks and have more capacity), this result is railways (or more strictly railway infrastructure) being classic natural monopolies.

2. Public good characteristics.  These include option values, the willingness to pay for rail as a stand-by in case it needs to be used sometime in the future, and existence values, the willingness to pay for rail services so that they can be used by others or simply just exist.

3. Merit good characteristics.  For rail this normally takes the form of concessionary fares for groups that are deemed to merit access to the network e.g. the young, the elderly, members of the armed services etc.

4. Information imperfections.  An important example is safety.  If consumers (or intermediaries, such as insurers) have perfect information about safety standards, they might be expected to behave in a manner to ensure acceptable levels.  In the absence of such information, it is necessary for regulators to set appropriate standards.

These various market failures provide the arguments for governmental intervention in the rail industry in terms of ownership and/or regulation (including subsidies to support financially unprofitable yet socially desirable rail services).  However, regulation costs resources, regulators may make mistakes and fail to act in the public interest and regulators may be captured.  Stigler (1971) summarises the regulatory capture viewpoint as follows:

‘As a rule regulation is acquired by the industry and is designed and operated primarily for its benefits.’

The theory on regulatory failure has been further developed by Posner (1975), emphasising the precedence of interest groups over the public interest, inappropriate public choices being made with respect to prices, outputs and investments (see also Nilsson, 1991) and the lack of incentives for planners and operators resulting in technical inefficiency and excess rents for factors (especially labour) (Kim and Spiegel, 1987).

Those that emphasise market failure would advocate public control of a monopoly in the provision of the planning and operation of rail services.  Those emphasising regulatory failure aspects would be more inclined to advocate competition-in-the-market solutions.  Those who acknowledge aspects of both market and regulatory failure might consider intermediate solutions such as competition for the market.

The above discussion illustrates that subsidies towards railways can be justified. However, a robust assessment of the costs and benefits associated with such subsidies are required to ensure the best usage of scarce public funding. This should be done on a case-by-case basis (SONERAIL, 1999). Especially, an efficient allocation of subsidies requires that they are targeted to specific services rather than allocated as block grants. The issue of network benefits and synergies between different rail services may though complicate the assessment of service specific benefits and costs. 

Increasingly, subsidies are specified as part of contract between an authority and an operator regarding rail service provision in exchange for a specified payment, instead of block grants to monolithic rail companies for compensating for public service obligations without linkage to services provided.

Key issues regarding the designing of contracts for rail service provision, include (UNESCAP, 2001):

· Contract type in terms of size and scope (e.g. vertical separation or integration, different market segments, horizontal separation or integration)

· Contract award procedure

· Duration

· Contract contents in terms of service obligations, performance requirements, payment conditions, risk allocation (gross or net cost mechanisms) and exclusivity

· Price control

· Quality regulation

· Conditions and prices for access to rail infrastructure

There are a number of unresolved issues regarding the optimal specification of the contract between the operator and the authority, including:

· Route vs. network contracts

· Gross vs. net cost contracts

· Contracting out of planning as well as operation

· Service quality incentives

The contract award procedure could be based on the use of competitive tendering with respect to socially necessary services whereby bidders among others specify the minimum subsidy they would accept to run the service. This could be interpreted as ensuring provisions of such services at the least possible costs. However, the objective by the authority could alternatively be to maximize the overall economic benefits over costs. This would though require estimation of the benefits generated and lead to specification of a corresponding “optimal” subsidy per passenger. In this context, it could then be argued that subsidies could also be allocated towards financially profitable services with reference to external benefits as a per passenger payment. The argument against this procedure and in favour of subsidy bidding is that the calculation of optimal subsidies is likely to be very complicated.

Subsidy bidding has the possible advantage compared to in-house provision by the monolithic to lead to a reduced amount of subsidy required. This will though depend on whether other operators are able to provide the rail services with lower resource cost involved. Another possible advantage of subsidy bidding could be that operators will have incentives to grow the market, e.g. through improved service quality or level. This would allow a rail company to gain additional revenue. Incentives to grow the market will be linked to how the risk allocation is between operator and authority, particularly whether a net cost mechanism is in place.

So far, the emphasis has been on subsidies towards rail service provision. However, within a vertical separated structure the issue emerges as to whether subsidies should be given to the infrastructure manager or the train operating companies (Nash & Matthews, 2002). Subsidies to infrastructure managers have been granted to assist with investment expenditure. Furthermore, marginal cost pricing for infrastructure access would imply insufficient revenue for the infrastructure manager and hence there will be a case for subsidies to the infrastructure manager. Alternative pricing rules would change the destination of subsidies towards the rail operators, e.g. non-linear tariffs.

Arguments for subsidies to operators rather than infrastructure manager are formed on the basis that it may be more efficient if the infrastructure manager was driven by the commercial requirements of the train operators. However, agreements concerning capacity improvements may be difficult in the context of several operators being present in the market. 

Arguments for subsidies to the infrastructure manager relate to the possibility for more direct control of subsidy payments to the industry. There are also issues regarding promotion of fair and non-discriminatory access to the rail industry to ensure intra-rail competition as well as between mode competition. 

7.2 Implementation

7.2.1 European countries

Recent trends in European countries regarding financial compensation of rail companies for public service obligations have reduced the usage of block grants without linkage to service levels towards increased usage of formal contracts between the railway company and the authority. These contracts establishes the service levels and in some instances also service quality targets along with the financial payment to the railway company.   

Several countries have also over the past decade as part of the increased contractualisation introduced competitive tendering procedures to determine passenger rail service provision (including those services requiring subsidy). This is the case for United Kingdom, Sweden and to lesser extent Germany, Denmark and the Netherlands, while other EEA countries are currently in the process of introducing competitive tendering, e.g. the case of Italy. However, a number of countries still allocate subsidies without a competitive tendering procedure to the national (monopolistic) rail operator on the basis of reimbursement for public service obligations (e.g. the case in Ireland, Finland, Greece, Austria).

In the following Table A2.28, an overview of the regime in place for public service obligation in the EU-15 countries will be outlined based on information from the on-going ERAIL project (ERAIL, 2003).

There are also examples of subsidies towards rail freight operations, e.g. in the United Kingdom. All freight operators now pay according to the same tariff, based only on marginal costs. The use of marginal costs for infrastructure access to freight operators is facilitated through subsidies (Nash and Matthews, 2002).

Table A2.28.
Public Service Obligations and Railway Passenger Subsidies in the EU-15 Countries

	Country
	Procedure

	Belgium
	Public Service Obligations for SNCB are detailed in the ‘contrat de gestion’ – management contract - which the Belgian Government regularly concludes with the undertaking. The management contracts fixes the way in which public service obligations have to be assumed by the undertaking and the financial means that the states agrees to support the revenues from the services considered public obligation. Infrastructure management and internal/national passenger transport by ordinary trains (not high-speed) are considered as public services.

	Denmark
	Procurement of passenger rail services is based on contracts between the state and railway operating companies. Contracts can be awarded through negotiations Ministry of Transport) and tendering (National Rail Authority). Two negotiated contracts are in place with DSB and DSB S-tog A/S for the period 2000-2004. These cover the majority of rail services in Denmark. The first contract awarded as the result of tendering was awarded to Arriva Danmark A/S with operations started 5.1.2003 and running for 7 years. This contract covers 15% of DSB’s previous traffic levels.

	Germany
	Responsibility for short-distance passenger services (journey time no longer than an hour or distance no farther than 50 km) was in 1994 transferred to the federal states (Länder). Since 1996 the federal states have the authority to contract with operators for these services. Tendering has been used as an awarding procedure, although this is not mandatory. 

	Greece
	State aid is permitted only for certain categories of passenger transportation, on the basis of contracts. No state aid is foreseen for freight transport. OSE defines the passenger transportation that must receive state aids. The Ministry of Transport approves (or asks for changes).

	Spain
	Public Service Obligations can only be imposed on passenger services; in case of long-distance connections only if there are exceptional circumstances that justify them. 

For any PSO contract, RENFE, and the State (either through the ministry or the regional authorities) negotiate a “Contract-Programme” that specifies PSO obligations and their financial compensation, for a particular period of time, usually four years.

	France
	Railway services are not yet covered by tendering obligations, but contracting experiments have been undertaken with respect to SNCF. Tendering for railways are expected in the future.

	Ireland
	Annual grants to the public transport holding company CIE are decided by the Irish Parliament. Irish Rail receives grants through CIE.

	Italy
	Ministry and railway undertakings can enter a PSO contract for a period of three years, with annual revision, to guarantee appropriate public transport service levels. Similar contracts may be reached between railway undertakings and regional governments. Tendering of rail services is being planned.

	Luxembourg
	Public service contract between CFL and the state has been introduced, compensation based on a gross-cost contractual principles. No competitive tendering.

	Netherlands
	A concession system for both the whole main-line network and the regional and urban rail networks have been introduced. The former involves a 10-year concession to NS Reizigers structured as a performance contract. In the latter case regional services has been transferred to regional transport authorities in order for these authorities to arrange for concessions through competitive tendering. The introduction of competitive tendering will be gradual

	Austria
	Rail services in general economic interest can be procured by the authorities, but cannot be imposed. They will not automatically be provided by the ÖBB, although almost all services are provided by ÖBB. Contracts on these services are to be made containing also the financial compensation. As yet no experience with competitive tendering for passenger rail services. 

	Portugal
	The concept of PSO’s is still being defined in Portugal. Currently, CP’s operational deficits are covered by the Portuguese State (more specifically, the Department of Surface Transportation of the Ministry of Public Works, Transport and Housing), which means that financially CP is still in the old situation of government-covered public transport.

	Finland
	The Ministry of Transport and Communications purchases passenger services that are commercially unprofitable yet socially desirable from the national rail monopoly VR. No competitive tendering.

	Sweden
	21 regional public transport authorities are responsible for procurement of regional rail services. Contracts are mainly awarded on the basis of competitive tendering. The National Transport Authority purchases non-profitable interregional passenger services for all transport modes, including rail services on the basis of competitive tendering.

	United Kingdom
	SRA is the authority responsible for the passenger franchising using competitive tendering procedures to obtain public service contracts with train operating companies. The contract establishes the financial payment from SRA to the franchisee over the duration of the franchise agreement. In addition, to the network subsidy payments the SRA has powers to impose monetary penalties for contraventions of franchise agreements. Furthermore, the SRA has powers to give grants (and loans or guarantees) not only to services, but also to any purpose relating to any railway or railway services and to invest in a body corporate. 


Source: ERAIL (2003)

In most EEA countries the infrastructure manager is also receiving public funding (e.g. in the case of Belgium, Denmark, Sweden and United Kingdom). The need for public funding support for the operations of the infrastructure manager is closely linked to the chosen access regimes. For example, as some countries have chosen SMCP access regimes funding support becomes necessary in order to address the associated short-run operating deficits irrespective of funding arrangements concerning rail investments.  

7.2.2 Other countries

7.2.2.1 Argentina – passenger rail services

Due to the need for public financial support, concessions for the commuter network were awarded on the basis of one criterion—the lowest subsidy required to operate the line and undertake the specified investment and rehabilitation programme. Inter-city services (of which most were not commercially viable) were offered to the provincial governments. Most provinces rejected this offer, and, as a result, 70% of the routes were discontinued (Kogan and Thompson, 1994). Those provinces which accepted the offer agreed to subsidise the services and run them over the network concessioned to the freight and commuter rail operators, paying a fee to these operators for access to, and use of, the track.

7.2.2.2 Japan

Japanese public transportation is based on the full cost principle, with few subsidies available, particular with respect to private railways. However, if some areas suffer from insufficient public transport then facilities may be obtained through subsidy. Quasi-private railways have emerged in some rural areas where private railways have met insufficient demand to secure financial profitability. These quasi-railways receive financial support from both public and private sectors.

7.2.2.3 New Zealand

Prior to privatization the urban (Auckland and Wellington) passenger services, were subsidized by the local governments to cover the differences between the operating costs and fare revenue. This situation did not change as a result of the privatization of New Zealand Railways such that the authorities paid Tranz Rail for operating the services. Currently, the framework for urban passenger services is though changing with the services being transferred to the regional authorities. Contracts specifying service level and subsidy payment will be awarded on the basis of competitive tendering. Already, Connex has been awarded a contract regarding the commuter services in Auckland. Connex will start operations over the Summer 2004 in Auckland.

7.3 Impacts

Several issues are of importance regarding the impacts associated with subsidies to railways. Firstly, there is the issue regarding the implications of subsidies on the productive efficiency of the rail industry. Connected to this is how the broader organizational forms influence efficiency. Secondly, alternative contractual arrangements as part of the off-track competition can have different implications on subsidy levels. Thirdly, the impacts of subsidies on overall economic welfare are of importance. Finally, the allocation of subsidies may have significant equity implications. These issues will be considered in turn.

7.3.1
Subsidy allocation and productive efficiency 

Oum and Yu examine the relative efficiency of 19 railway companies in the EU15, Norway and Switzerland, Turkey and Japan for the period 1978-89 (Oum and Yu, 1994). The analysis uses a two-stage approach: (1) the non-parametric frontier method Data Envelopment Analysis (DEA) determines efficiency level for each of the 19 railway companies; (2) Tobit regression explains the variation in efficiency level. The results indicate that aid intensity (aid as proportion of total operating costs) has a significantly negative effect on efficiency. 

Another study into efficiency for European railways estimates a stochastic frontier production covering the dominating (national) railway companies in EU15 countries during the period 1988-2000 Friederiszick et al. (2003). Overall, the paper shows that technical inefficiency effects are significant in explaining the variation in productive performance of European railway companies. Furthermore, the paper estimates the effects of state aid on technical efficiency. It appears that aid level has a positive impact on efficiency, but aid intensity has a negative impact (consistent with the Oum and Yu (1994) findings). It concludes that the effectiveness of aid crucially depends on the specific form of the aid scheme and on the individual country. A key issue will be whether aid encourages investment or not. If an aid scheme has a positive effect on incentives, investment by the rail companies without leading to increased aid intensity then there could be a positive impact on efficiency.

7.3.2
Organisational forms and productive efficiency

The SORT-IT project provided some evidence regarding the potential for cost savings by moving towards more commercially oriented organizations (SORT-IT, 1999). Values of non-parametric productivity indices suggested that commercial oriented railways in 1994 had a 32% higher productivity than railways that were characterized as less commercial oriented. With total rail costs of around 70 BECU and assuming that 60% of the rail market in direct state control, this leads to possible cost savings of up to 10 BECU if all railways moved towards commercial oriented forms of organisation.

A similar result was found in Oum and Yu (1994) where a higher level of managerial autonomy had a positive impact on efficiency levels for a sample of 19 railway companies in Europe.

A comprehensive analysis of how to increase the competitiveness of railways in long distance and international traffic with focus on European Union companies was undertaken as part of the PRORATA project (PRORATA, 1999). This analysis was structured utilizing two main elements: (1) benchmarking using a wide range of performance indicators to provide an indication of the areas of operational and financial concern for each railway; (2) construction of a so-called adaptability index defined as the product of a railway’s Power and Accountability as follows: 





A = P*C



Where:

A = Adaptability





P = Power; and





C = Accountability 

The Power Index measures the railway management’s freedom to determine: costs, scope of operations, tariff rates, internal organisation, unimpeded by imposed government duties. The Accountability Index adopted in PRORATA is a financial measure of accountability:





C = Rc / (Rc + Rs)



Where: Rc is the cost of commercial operations; and 




 Rs is the cost of non-commercial operations

PRORATA examined whether there was a relationship between adaptability and economic efficiency based on cost and operations data from “International Railway Statistics” and Adaptability Indices from a limited sample of EU railways. The following relationship was estimated using regression analysis:





G  = 34.865 - 21.821*ln(A) 



Where: G = operating costs / Gross Tonne km

The estimated relationship suggests that there is a positive relationship between railway adaptability and economic efficiency. This provided the basis for detailed case study analysis of 3 railway companies in terms of actions to be taken to improve adaptability and hence economic efficiency through change management and business engineering processes.

7.3.3 Contractual arrangements and subsidy levels

Preston et al. (2000) have undertaken detailed modelling of off-track competition in Great Britain.  They conducted in-depth interviews with 38 potential franchisees; 20 of whom were directors of British Rail Train Operating Units, 7 from large bus companies and 11 from other rail-based institutions (e.g. OPRAF, Railway Industry Association, Railtrack). Although somewhat biased towards former British Rail directors, the sample included decision-makers from 8 of the 13 successful bidders. The purpose of the interviews was to obtain bidding preferences for alternative franchise specifications in an hypothetical bidding experiment as well as discussing more generally issues arising from the privatisation of British Rail. The overall objective was to identify what would make for an attractive franchise from a franchisee's perspective.

From earlier review work, we identified four attributes of a franchise that were worthy of detailed quantitative analysis in a Stated Preference (SP) bidding experiment. These were:

(i)
subsidy requirement;

(ii)
contract length;

(iii)
exclusivity (with and without open access competition); and

(iv)
degree of regulatory control.

The design was customised in that respondents could choose from experiments for five different franchises: South West Trains, Chiltern, Inter City East Coast (ICEC), Inter City West Coast (ICWC) and ScotRail. This, in effect, meant that a fifth attribute, that of contract type/size, could be examined. 

Our assessment of off-track competition draws on data collected during the in-depth interview process conducted with potential franchisees and described above. In total, the hypothetical bidding game yielded a data set of 511 preferences and 1022 bids from 33 respondents. This data was analysed using a multinomial logit model in order to establish managers' preferences with respect to contract size and length, exclusivity, and the degree of regulatory control. The results from the model are shown in Table A2.29.

Table A2.29.
Results of the Franchising SP Experiment

	PRIVATE 
VARIABLE
	Coefficients and associated t-statistics (in brackets)

	
	ICEC
	ICWC
	SCOTRAIL
	CHILTERN
	SOUTH WEST

	Franchise Dummy
	-3.181 (3.1)
	-6.295 (3.6)
	-35.78 (8.6)
	-11.68 (8.2)
	-11.68 (8.2)

	Subsidy
	0.1118 (4.1)
	0.1118 (4.1)
	0.1931 (8.8)
	0.3568 (9.1)
	0.1931 (8.8)

	Franchise Length
	0.0776 (2.0)
	0.1750 (2.3)
	0.01718 (0.4)
	0.3083 (5.4)
	0.1084 (3.1)

	Exclusivity
	0.6220 (2.3)
	1.222 (6.0)
	1.222 (6.0)
	1.222 (6.0)
	1.222 (6.0)

	Regulation
	-0.4922 (2.6)
	-1.282 (4.1)
	-1.282 (4.1)
	-2.495 (5.4)
	-0.4922 (2.6)

	Percentage of responses
	30
	7
	18
	17
	28

	No. of Observations
	1022

	Rho Squared ()
	0.1690


The model has a respectable overall fit and has intuitively correctly signed coefficients that, with one exception, are significant at the usual 5% level. Parameter estimates show that there is a preference for longer franchises. We estimate that extending franchises by five years (from 7 years to 12 years) would reduce subsidy requirements for an average franchise (which would receive around £66 million subsidy per annum) by around £3.8 million per annum (i.e. down over 5%). There was a strong preference for franchises to be exclusive, as this would reduce the subsidy required for a typical franchise by around £6.5 million per annum (i.e. down almost 10%). There was some evidence to suggest that open access competition (i.e. non exclusivity) is most expected on InterCity routes. The proposed regulatory regime was seen by our interviewees as being excessive. It is estimated that a more liberal regime would lead to reductions in subsidy for a typical franchise of around £6.4 million per annum (also down almost 10%).  Overall, our analysis suggests that a move to longer (12 year), exclusive and loosely regulated franchises could lead to an annual subsidy reduction of up to £415 million compared to the proposed regime (a decrease in the forecast total subsidy bill of some 25%). In the event, seven of the 25 franchises have been awarded for 10 years or more, whilst some form of exclusivity has been guaranteed until 2002.

Analysis of data from the in-depth interviews told us that competition for franchises was expected to be relatively intense with 3 to 5 bids per franchise, one of which would be a Management Buy-Out (MBO) - this has indeed been the case. A period of consolidation was expected with the industry re-agglomerating into around four groups. We have seen that this has already happened.  This may have implications for off-track competition in the future. The analysis suggests that if there are only one or two bids per franchise subsidy requirements are likely to increase.  This is illustrated by Table A2.30, which shows that a reduction in the number of serious bidders from four to one was forecast to increase subsidy requirements from between 50% (for a five year franchise) to almost 80% (for a ten year franchise).  

Table A2.30.
Forecasts of the Winning Bid for Inter City East Coast (ICEC) £m

(Based on an exclusive, regulated franchise)

	Franchise Length (Years)
	4 Bidders
	3 Bidders
	2 Bidders
	1 Bidder

	5


	30.9
	33.9
	38.4
	46.8

	7
	26.7
	29.7
	34.2
	42.6



	10
	20.5
	23.5
	28.0
	36.4




Winning bid forecasts based on up-to-date financial information were estimated and validated with data on actual bids. Initially forecasts were made for the five franchised outlined in the experiment but subsequent forecasts have been made for all franchises. For franchises not covered in the experiment, forecasts were made by applying the parameter estimates of a closely resembling “experiment franchise” and adjusting the franchise specific constant to take account of pre-privatisation base subsidy requirement. Table A2.31 shows the results of this exercise.

It can be seen that franchises let at the outset of the franchising program were generally awarded for less than their forecast “market” value, whereas franchises awarded towards the end of the process were awarded for substantially higher that their forecast market value. Anecdotal evidence explaining this phenomenon suggests that the degree of risk associated with making a bid during the initial franchising tranches was high due to high levels of uncertainty surrounding the process. Potential franchisees therefore needed to be compensated for bearing this risk. As the franchising process advanced, however, players began to understand the system thereby reducing uncertainty. This reduced risk, coupled with an increase in the likelihood that if potential franchisees were unsuccessful they may have to wait seven years to bid for another, lead to bids becoming progressively more optimistic.

The hypothesis that subsidy levels decrease with the order of letting was tested by regressing actual average subsidy required over the length of the franchise against forecast subsidy requirement and order of letting. The results of the regression are show in the equation below (t-statistics shown in brackets).

Actual Average = 0.889 Forecast Average - 1.972 Order of Letting
(Adj R2 0.9374)  
        

  (14.881)
                  (1.859)

It can be seen that the order of letting is almost significant at the 5% level and, all other things equal, the tenth group of franchises let require £18 million less subsidy per annum than the first group. In part, this is likely to have occurred because the number of bidders increased in later franchising rounds.  The average number of bids received in the first five rounds of franchising was 4.6.  This increased to 6.3 in the last five rounds. 

On the basis of this analysis the winner with the biggest task appears to be Virgin. It is estimated that the subsidy they will receive from Government falls short of what might be required by as much as £130 million per annum. The biggest gainer is Stagecoach who are estimated as receiving around £27 million per annum more than is required.  The alliance with Stagecoach seems a sensible strategy for Virgin.  It should be noted that an important element missing in the forecasting model is an assessment of revenue growth as a result of initiatives such as new rolling stock.  This may provide another explanation as to why our forecast bids for Virgin are so much higher in terms of subsidy than the out-turn. These results, in which profitability varies with the number of bidders, suggest that off-track competition may also be imperfectly contestable.

Table A2.31.
Forecasts of Winning Bids (£m)

	
	Forecast
	Actual
	Actual -
	Order of

	FRANCHISE
	Winning Bid
	Average
	Forecast
	Letting

	Great Western
	23.37
	45.10
	21.73
	1

	South West Trains
	28.85
	49.50
	20.65
	1

	Gatwick Express
	-21.10
	-13.60
	7.40
	2

	East Coast Main Line
	26.71
	33.65
	6.94
	2

	Midland Mainline
	-10.79
	3.70
	14.49
	2

	LTS Rail
	15.87
	21.40
	5.53
	3

	South Central
	75.35
	64.35
	-11.0
	3

	Chiltern Railways
	23.97
	10.35
	-13.62
	4

	Cardiff Railways
	15.60
	18.05
	2.45
	5

	Island Railways
	-3.39
	2.05
	5.44
	5

	South East Trains
	101.58
	67.40
	-34.18
	5

	South Wales & West
	81.34
	61.90
	-19.44
	5

	Thames Trains
	35.06
	21.85
	-13.21
	5

	Anglia
	29.90
	23.65
	-6.25
	6

	Cross Country
	102.14
	59.85
	-42.29
	6

	Great Eastern
	24.33
	15.90
	-8.43
	6

	West Anglia & Great Northern
	49.85
	23.55
	-26.30
	6

	Merseyrail
	73.10
	74.20
	1.1
	7

	Central
	193.59
	168.50
	-25.09
	8

	North London Railways
	37.45
	35.40
	-2.05
	8

	Regional Railways North East
	221.45
	188.35
	-33.1
	8

	Regional Railways North West
	198.62
	159.20
	-39.42
	8

	Thameslink
	0.52
	-4.95
	-5.24
	8

	West Coast Main Line
	25.16
	-62.95
	-88.11
	9

	ScotRail
	313.16
	249.80
	-63.36
	10

	TOTAL
	1661.69
	1316.20
	-345.49
	


7.3.4 Subsidy allocation and economic welfare

Simple (partial equilibrium) simulation work by Jansson suggests that compared to welfare maximisation subject to a budget constraint, a profit maximising monopoly reduces net social benefit by 37% (Jansson, 1994). This is confirmed in more recent simulation work for Norway, where welfare maximization and performance based subsidies lead to substantial higher economic welfare compared to profit maximization (Fearnley and Bekken, 2003). Further details of the Norwegian results are discussed in Sec. 6.3 of this Annex.

A CGE analysis of different transport policy instruments implemented such that they are revenue neutral has been developed with reference to the Belgian economy (Mayeres, 2001). Three instruments are examined: peak-road pricing, fuel tax and subsidies to public transport (with revenue neutrality to be ensured through lump sum transfers, labour income tax, subsidy to public transport and fuel tax). It is found that subsidy to public transport is the poorest performing instrument even when transport externalities are considered and irrespective of the choice of revenue preserving instruments. Indeed, increased public transport subsidies lead to marginal welfare losses not welfare gains. It should be noted that this is the case for the other instruments without externalities but not in the when externalities are considered. 

Table A2.32. Marginal welfare impact of the three transport instruments with various revenue preserving instruments (EURO/EURO of government revenue)

	
	Model without externalities
	Model with externalities

	
	Peak road pricing
	Fuel tax
	Subsidy to public transport
	Peak road pricing
	Fuel tax
	Subsidy to public transport

	Lump sum transfer
	-0.036
	-0.041
	-0.68
	0.456
	0.320
	-0.59

	Labour income tax
	0.001
	-0.004
	-0.72
	0.471
	0.335
	-0.61

	Subsidy to public t.
	-0.72
	-0.72
	
	-0.14
	-0.27
	

	Fuel tax
	0.01
	
	
	0.14
	
	


Source: Mayeres (2001)

The difference between these results and the ones mentioned in the first paragraph (Jansson, 1994 and Fearnley and Bekken, 2003) is the general equilibrium approach where impacts for non-transport markets are taken into account.

As part of the EU-funded TRENEN II STRAN project findings regarding the optimal use of various policy instruments including subsidies to public transport were provided within a general equilibrium model framework (Proost et al, 1999). In accordance with first-best microeconomic principles for optimality it is concluded that if it is possible to correct the pricing for car transport the second-best arguments for public transport subsidies to cover variable costs are no longer valid. These results are discussed in detail in Chapter 4 of this Annex. It should be noted that the optimal tariffs for public transport will differ between peak and off-peak periods and should take into account marginal external costs. 

In the UNITE project partial and general equilibrium models studied the welfare impacts of alternative pricing policies which encompassed assumptions regarding public transport subsidies (UNITE, 2003). Here we will focus on the general equilibrium results for the scenarios considered. As described in Chapter 4 of this Annex, CGE models for Belgium and Switzerland were developed to examine a number of scenarios for pricing of transport. In the case of Belgium two average cost and two marginal social cost scenarios are examined (differing with respect to the ways of financing deficits or using surplus). Average cost pricing for all modes implies that all subsidies are set equal to zero in the scenarios, while marginal cost pricing implies that the subsidies related to the variable operating cost of public transport are abolished. The results indicate that marginal social cost pricing with the associated abolishment of subsidies related to the variable operating cost of public transport result in significant higher social welfare (measured as EURO per person per year). In the case of the average cost scenarios with all public transport subsidies set to zero implies lower social welfare. Similar results are found in the Swiss context with respect to average and marginal social cost pricing.  Furthermore, the Swiss model application also examines the implications on social welfare of a scenario starting from marginal social cost pricing but imposing total cost recovery for the transport sector as a whole. This scenario implies budget flexibility with the possibility for cross-subsidisation between modes and indicate similar impacts on aggregated social welfare as pure marginal social cost pricing. Further details of the results are given in Chapter 4 of this Annex.

7.3.5 Subsidy allocation and equity

Subsidy allocation to rail and other public transport services may have important equity implications concerning the following two main aspects: equity in the access to transport services; redistribution of welfare through subsidies. However, the equity dimensions are strongly dependent on the market segment examined. For example, it would not be of relative high importance in the context of high-speed (inter-city) rail services while for rural services or urban rail services it would have more significance. Obviously, there is some overlap between these two aspects as provision for equity in the access to transport can be ensured through the redistribution of welfare. Equity in the access to transport services focuses on the role of public transport services as providing basic mobility for persons without access to other forms of transport. It is important to recognise that equity in the access to transport services involve a number of different dimensions including: income based differences, regional based differences, car ownership differences and groups with special needs. One issue with reference to the use of subsidies to fulfill objectives regarding equity in access to transport services is that the success will to some extent depend on the chosen form of subsidy. A general subsidy to a given service will benefit all travellers using the service through lower fares not only those for whom a need for improved access to public transport was identified. Subsidies given through a concessionary fares policy remain more targeted with respect to those groups of travellers with identified lower level of access to public transport services.

The use of subsidies to ensure redistribution of welfare between different population segments can be of relevance although it has been argued that it is difficult to influence welfare distribution very precisely unless the subsidies are given to provide concessionary fares to specific groups in the population. It should be noticed that even if redistribution factors do not enter into the decision regarding subsidies, the provision of subsidies will have distributional impacts.

The CGE model described in Sec 7.3.4 included consideration to equity impacts associated with policy instruments (Mayeres, 2001). Equity impacts were examined in terms of differential welfare effects across 5 income groups (measured as changes in equivalent income of the quintiles). Table A2.33 shows the results for the individual policy instruments changed to finance an increase of 0.20% in real government spending.

Table A2.33. Percentage change in equivalent income caused by various policy instruments

	
	Peak road pricing
	Higher fuel tax
	Lower subsidy to public transport
	Lower lump sum transfer
	Higher labour income tax

	Quintile 1
	-0.006%
	-0.008%
	-0.011%
	-0.047%
	-0.015%

	Quintile 2
	-0.010%
	-0.012%
	-0.007%
	-0.031%
	-0.012%

	Quintile 3
	-0.012%
	-0.013%
	-0.008%
	-0.019%
	-0.011%

	Quintile 4
	-0.011%
	-0.013%
	-0.008%
	-0.013%
	-0.015%

	Quintile 5
	-0.010%
	-0.012%
	-0.008%
	-0.009%
	-0.024%


Source: Mayeres (2001)

The table illustrates that subsidy towards public transport tend to benefit the lowest income groups, whereas the other income quintiles have almost identical welfare impacts. It should be noted that this refers to public transport as a whole not specifically to rail. For rail the issue is more complex given a more differentiated user profile. Indeed, rail users tend on aggregated level to have higher per capita income than average, and hence high income groups may in fact be more negatively affected than low-income groups if rail subsidies were reduced. Obviously, this does only hold in the case of revenue subsidies and not concessionary fares. The key equity dimension for rail may rather be in terms of geographical location (e.g. urban vs. rural).  The case could be argued for reducing subsidies for rail to finance increased subsidies to bus in order to support transport access for low-income groups.

7.4 Lessons learned

On the basis of the review of theoretical and empirical evidence regarding subsidy allocation for the rail industry the following key points are relevant:-

· Rationale for subsidies towards socially desirable railways can be based on arguments in relation to existence of market failures, but the existence of regulatory failure should be taken into account.

· Efficient allocation of subsidies would in principle require that they are targeted to specific services as a subsidy per passenger on the basis of determining the benefits and costs generated rather than allocated as block grants. However, in practice this level of aggregation may not be feasible.

· If the determination of the “optimal” subsidy per passenger is too complicated (and it is likely to so) the use of subsidy bidding can be utilized, whereby bidders among others specify the minimum subsidy they would accept to run the service. This could be interpreted as ensuring provisions of such services at the least possible costs.

· Subsidies should be specified within a contractual framework to prevent adverse effects of subsidies on productive efficiency. Increasingly, subsidies among European countries are allocated through contracts between an authority and an operator identifying the services to be provided in exchange for a payment from the authority. 

· A number of unresolved issues regarding the optimal specification of the contract between the operator and the authority, including route vs. network contracts; gross vs. net cost contracts; length of contracts; contracting out of planning as well as operation; service quality incentives.

· SP experiments suggest that a longer contract will imply a lower subsidy and fewer bidders would increase the subsidy. Exclusivity would decrease the requested subsidy payment. A change from a relative strict regulatory framework to a more liberal one would reduce requested subsidy payment.

· In principle, within a vertical separated rail structure subsidies could be allocated to either infrastructure manager or operators. Arguments for subsidies to operators rather than infrastructure manager are formed on the basis that it may be more efficient if the infrastructure manager was driven by the commercial requirements of the train operators. Arguments for subsidies to the infrastructure manager relate to the possibility for more direct control of subsidy payments to the industry and the scope for fair and non-discriminatory access 

· Capacity allocation based on auctioning models may require subsidies towards socially desirable rail services to ensure that such services are retained in a market-oriented framework and social welfare maximisation.

· Finally, subsidy allocation is linked to other transport instruments for railways, including access charging, price and quality regulation and investment. For example, full cost pricing for infrastructure access is likely to imply subsidies towards rail operations depending on the rail demand and the possibility for train operators to pass tariffs to the users.

7.5 Linkages to the case study

A key problem associated with market based models for capacity allocation (e.g. auctions) is that the willingness to pay for the slots by the train operating company will only reflect its social value to them if appropriate subsidy regimes are in place to reflect the user and non user benefits of the train service (Nash & Matthews, 2003). On its own auctions does not satisfy social welfare maximization. Nash and Matthews  (2003) note that most subsidy regimes do not do this at the level of the individual train, and it would be extremely complicated to implement such a subsidy regime. 

In the ECML case study it is examined whether appropriate subsidies can be introduced to make the outcome of an auction consistent with social welfare maximization. Subsidy levels could then be based on user benefits plus benefits from diverting traffic from other modes (car). Results of this modeling exercise are presented in Sec. 5.2 of the main text of the deliverable.
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Web-sites for EU projects reviewed

BOB – BOB Railway Case: Benchmarking Passenger Transport in Railways:

http://www.bestransport.org/bobprocess.html
CAPRI – Concerted Action on Transport Pricing Research Integration:

http://europa.eu.int/comm/transport/extra/capriia.html
CARISMA - Concerted Action for the Interconnection of Networks

http://europa.eu.int/comm/transport/extra/carismaia.html
CODE-TEN - Strategic Assessment of corridor developments, TEN improvements and extensions to the CEEC/CIS:

http://www.iccr-international.org/research/projects/code-ten.html
EuROPE-TRIP – European Railways Optimisation Planning Environment – Transport Railways Integrated Planning:

http://europa.eu.int/comm/transport/extra/europtripia.html
EXTERNE – Externalities of Energy: http://externe.jrc.es/
IASON – Integrated Appraisal of Spatial economic and Network effects of transport investment and policies: www.inro.tno.nl/iason
IMPRINT-EUROPE – Implementing Pricing Reform in Transport – Effective Use of Research in Europe: http://www.its.leeds.ac.uk/research/index.html
IMPROVERAIL - IMPROVEd tools for RAILway capacity and access management

http://www.tis.pt/proj/improverail/improverail.htm
LIBERAIL - Liberalised and Interoperable Railways

http://europa.eu.int/comm/transport/extra/liberaila.html
MC-ICAM – Marginal Cost Pricing in Transport - Integrated Conceptual and Applied Model Analysis: http://www.strafica.fi/mcicam/index.html
MINIMISE - Managing interoperability by improvements in transport system organisation in Europe: http://europa.eu.int/comm/transport/extra/minimiseia.html
PETS - Pricing European Transport Systems

http://europa.eu.int/comm/transport/extra/petsia.html
PROFIT - Private operation and financing of trans-European networks

http://europa.eu.int/comm/transport/extra/profitia.html
PRORATA - Profitability of Rail Transport and Adaptability of Railways: http://europa.eu.int/comm/transport/extra/prorataia.html
QUITS - Quality Indicators for Transport Systems

http://www.isis-it.com/doc/progetto.asp?id=27&tipo=Transport
SASI – Socio-Economic and Spatial Impacts of Transport Infrastructure Investments and Transport System Improvements: 

http://irpud.raumplanung.uni-dortmund.de/irpud/pro/sasi/sasi.htm
SONERAIL – Socially Necessary Railways

http://europa.eu.int/comm/transport/extra/sonerailia.html
SORT-IT - Strategic organisation and regulation in transport: 

http://europa.eu.int/comm/transport/extra/sortitia.html
STEMM - Strategic European Multi-modal Modelling:

http://europa.eu.int/comm/transport/extra/stemmia.html
TENASSESS - Policy Assessment of Trans-European Networks & Common Transport Policy: http://www.iccr-international.org/research/projects/tenassess.html
TIPMAC – Transport Infrastructure and Policy: a macroeconomic

analysis for the EU:

 http://www.camecon.com/services/projects/Tipmac/Tipmac_project.htm
TRENEN II STRAN: Models for Transport, Environment and Energy - Version 2 - Strategic Transport Policy Analysis:  

http://europa.eu.int/comm/transport/extra/trenenia.html
UNITE - UNIfication of accounts and marginal costs for Transport Efficiency: 

http://www.its.leeds.ac.uk/projects/unite/index.html
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� Other case studies in PETS were: Lisbon (passengers), Oslo-Gothenburg (passengers) and Finnish (passengers and freight). 


� As part of the project the TRENEN II URBAN model was also developed to study pricing reforms in urban areas. Both the urban model and the interregional model are based on the same methodology.


� The infrastructure improvement scenario encompasses: (1) upgrade of Nordic Triangle motorways to 130 km/h; (2) upgrade of Nordic Triangle railways to max. 200 km/h; (3) rail connection to Helsinki airport with frequency 3 to 4 times per hour; (4) Via Baltica: rail connection Tallinn – Warsaw 10 hours and ferry Helsinki – Tallinn 2 hours; Improved transfers: 50% reduction in transfer times in the biggest towns in Norway, Sweden, Finland and Denmark; (6) car sleeper train Stockholm – Malmö-Copenhagen – Hamburg – Frankfurt – Basel – Milan with connections to Paris and Amsterdam.


� 1 = very unsatisfied, 2 = unsatisfied, 3 = neither, 4 = satisfied, 5 = very satisfied
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