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Appendix B – Creation of interurban packages – The combinatorial analysis

1. The methodology of the combinatorial analysis

Firstly, a matrix containing all interurban instruments as they were defined and explained in Deliverable 5 “Outline specification of a high level framework for transport instrument packages” (SPECTRUM 2003a) was established. The matrix was classified in respect to the four modes of transport, i.e. road, rail, air and sea. Since a combination of all instruments would have lead to an enormous number of combinations and since there is little evidence of true synergy in any of the studies (May, Kelly et al. 2003), a selection has been made of the combinations of instruments, which can be modelled in the interurban case studies. 

The combinations between economic and physical and economic and regulatory measures were viewed and described in detail regarding simple “positive interactions”. There were also some relevant combinations of the same type of instruments, like economic with economic instruments, viewed as well as combinations of regulatory with physical instruments. While most of these combinations are pairs, sometimes three or more instruments were taken together. This results from the literature that was found regarding different interactions. 

Generally, the results agreed with the descriptions of instruments in Deliverable 3 “Review of specific interurban transport measures in managing capacity” (SPECTRUM 2004) and their assumed interactions with other instruments. 

Secondly, the economic instruments were combined with regulatory and/ or physical instruments between the given modes (road, rail, air, sea), so inter-modal combinations could be analysed, including also evidence of the literature.

1.1. Road

With the available models, it is possible to identify twenty-five interurban road instruments, which can be modelled in the interurban case studies and where possible positive interactions between those instruments may be estimated. 

1.1.1. Positive interactions between road instruments

The focus in this work is on the combination of economic with regulatory measures and economic with physical measures. In some cases it is also interesting to view the interactions between the same kinds of instruments, like economic with economic instruments. 

1.1.1.1. Combination of economic instruments

Fuel tax – Road pricing

From a general point of view, the common unit of these two economic measures can be identified as the unit of length, kilometre, i.e. the stretch of roads which is calculated into the road toll as monetary unit per kilometre and the fuel tax proportional to the fuel consumption per kilometre. Based on the method of averaging, an exchange rate could be calculated, which could be understood as substitutable. For the operational level, this means that the incremental rate would then provide an indication for the effect on the travel demand. The related question should then be towards the social acceptability and with that road pricing may be more acceptable than fuel tax since it can be directly perceived.

The project DESIRE gives an example for the packaging possibility of fuel taxes (TIS-PT et al. 2002): from a viewpoint of the road haulage performance, DESIRE attempted to combine fuel taxes with road charges in order to receive optimal outcome. This can be further supported since the fuel taxes affect the general level of occupation of the interurban road network and with that the average congestion level. In addition to road charges, certain routes and certain time interval can be given priority over others. (SPECTRUM 2004a)
Another viewpoint can be to reduce fuel taxes while road pricing is introduced. This may raise the acceptability of the measures. 

1.1.1.2. Combination of economic with regulatory instruments
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Fuel taxes  – Harmonisation of tax systems

In most cases, national authorities determine fuel taxes. Concerning the fiscal harmonisation of excise on fuel in the EU there are two Directives: Council Directives 92/81 and 92/82. These introduce minimum rates of excise duties applicable to certain mineral oils. The Commission has proposed to set higher minimum levels, in particular for motor fuels (petrol and gas oil). (SPECTRUM 2004a)
A harmonised tax system, especially in the environmental and transport sector, will make it easier to change the complete system in a positive way. This would require the increase of the fuel tax to the level, which is used in the member state with the highest fuel tax so this country would not suffer from the negative effects of lower taxes, such as increasing road traffic demand. 

For the EU, the international comparison of unleaded gasoline versus diesel shows that the UK would set the level (Fig. 1 and Fig. 2). Over the past decades, EU countries have increased the use of economic instruments for pollution control. They have given preferences to taxes, while other countries ‑ in particular the United States ‑ have made greater efforts to rely on pollution permits (Joumard 2001)
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Fig. 1: Vehicle fuel retail prices 2001 in US$ per litre (Data: European Energy Agency). Source: (Victoria Transport Policy Institute 2004) Fuel taxes
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Fig. 2: Total taxes levied in 2000 in US$ per litre. Source: (International Energy Agency (IEA) 2001)
Fuel taxes – Infrastructure development plan 

Higher fuel prices cause a combination of reduced driving and increased fuel efficiency. Short-term fuel savings consist of reduced driving and a shift toward more fuel-efficient vehicles owned in multi-vehicle households. Over the long-term, higher fuel prices encourage consumers to purchase more fuel-efficient vehicles. About two-thirds of long-term fuel savings typically come from increased fuel efficiency and one third from reduced vehicle travel. (Fuel taxes: (Victoria Transport Policy Institute 2004))

The ratio of reduced driving can probably be increased when an intelligent infrastructure development plan, which favours environmental friendly modes like public transport, walking and cycling, is implemented.  

Fuel taxes/ Variable vehicle-related fees/ Vehicle ownership tax/ Road pricing – Speed limits

A reduction of speed through traffic calming or speed limits increases traffic safety but also has effects on vehicle travel demand.  It can be shown that the elasticity of vehicle travel demand with respect to travel time is  –0.2 to –0.5 in the short run and –0.7 to –1.0 over the long run, meaning that a 10% reduction in average traffic speeds reduces affected vehicle travel by 2-5% during the first few years, and up to 7-10% over a longer time period. (Speed reductions: (Victoria Transport Policy Institute 2004)
Accompanying measures that effect also vehicle travel demand, like road pricing, fuel taxes, variable vehicle-related fees or vehicle ownership taxes can lead to a greater benefit.

Although increased fuel taxes can result in greater fuel savings but less vehicle travel reductions than the same amount of revenue collected through per-mile fees, road tolls or parking charges, in combination with speed limits they can have a more positive effect. Higher fuel prices cause a combination of reduced driving and increased fuel efficiency. About two-thirds of long-term fuel savings typically come from increased fuel efficiency and one third from reduced vehicle travel. (Fuel taxes: (Victoria Transport Policy Institute 2004)) Another benefit would be that revenues coming from fuel taxes, road pricing, etc. could be used for increased investments in public transport. 

Road pricing – Harmonisation of tax systems

Case study results of the project Desire have shown (TIS-PT et al. 2002) that none of the investigated nine member states planned to make significant changes within the fuel taxation. This underlines the political sensibility of this instrument, because it is always a strongly debated question whether fuel prices should be raised or not. In general, motorisation belongs to one of the main factors, which is associated by the citizens with an increase in welfare. Therefore, all kinds of related restrictions are of extreme political sensibility. (SPECTRUM 2004a)
As there is politically very little chance of fuel tax harmonisation at the level of the EU, the most likely solution is to combine fuel tax harmonisation at a lower subsidiary level with new road user charging mechanisms. If we had road user charging to cover other externalities, taking into account the big variations in time and space, then it would make sense and be politically feasible to harmonise fuel tax. Without such changes it will hardly happen, as different countries will insist on their ability to charge according to their circumstances.

Road pricing – Infrastructure development plans 

Transportation planning should consider the effects of market distortions on travel demand, identify the effects of specific forms of underpricing, and use pricing reforms to help solve problems. (Comprehensive transport planning: (Victoria Transport Policy Institute 2004)) The introduction of road pricing has effects on the structure of the area. With accompanying measures that are set in infrastructure development plans, like extension of public transport, road pricing cannot only succeed in being profitable but also e.g. in the goal of changing modes.  

Road pricing – Zoning-restricted access 

The example of Rome which has both a regulatory measure and a pricing measure working together to restrict access to the historic centre will show how the two instruments work together. The regulatory measure restricts access to residents, doctors, and people with trade interests in the centre etc.  The pricing measures (road pricing and/or parking pricing) are applied to approximately 50% of those who are allowed to enter the centre (i.e. 50% of those allowed to enter do not need to pay anything). The question posed by the Rome transport authority was "if the regulatory restrictions were removed (so that anyone could enter the historic centre), how much would need to be charged to obtain the same results (in terms of flows, pollution etc) as the current policy?” The answer provided by the models was approximately 100 euro per visit, so it was concluded that "pricing alone" was unrealistic. (PROGRESS 2003)
Restrictions might be used as imperfect substitutes for road pricing. The problem with restrictions (number plate restrictions, car-free city centres) as compared to road pricing is that they affect all trips, not only the trips for which there are a low willingness-to-pay. Thus restrictions are a less efficient means to achieve the same end as road pricing. However, Daganzo (Daganzo 1995) shows how road pricing can be combined with restrictions to produce Pareto-efficient outcomes, i.e., outcomes were every car commuter in the local community stands to win and no one is worse off. Such strategies need not be better in terms of economic efficiency than a pure pricing strategy. Their merit is rather that they achieve a more modest efficiency gain while meeting a particular equity objective, namely to avoid dissipating the benefits. The winners from pure road pricing with recycling will often be taxpayers outside the city or local public transport users. Daganzo’s scheme keeps the gain within the community of local car users. ((SPECTRUM 2004a), p.28)

PPP – Legislation on PPP

Cooperation between equal partners of the private and public sector should be based on a well-defined planning and administrative system. Without legislation on PPP, the concept cannot work properly because many legal and administrative problems will occur. Ireland has three legislations that cope with the subject of PPP: National Development Finance Agency Act 2002 (Irish Government 2002a), State Authorities (Public Private Partnership Arrangements) Act 2002 (Irish Government 2002a) and Transport (Railway Infrastructure) Act 2001 (Irish Government 2001). 

There is also the possibility for ad-hoc legislation on PPP, e.g. an act with reference to a specific infrastructure scheme. (Irish Government 2004)
PPP – Infrastructure development plans 

Legal infrastructure development plans have to be made independently from private interests. Otherwise the development would lead only into a profit-oriented structure and not into public welfare. But the financing of infrastructure, is it in the road or public transport sector, are often combined with PPP. In the Infrastructure Programme of Ireland’s National Development Plan one can find that a significant portion of the proposed investments in the national road network and public transport network will be delivered through the PPP Programme. (Department of Finance 1999)
1.1.1.3.  Combination of economic with physical instruments 
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Fuel taxes – Infrastructure maintenance

Fuel taxes reflect roadway costs, insurance costs and environmental externalities better than a general tax or a fixed vehicle fee since they increase with vehicle weight and mileage. If vertical equity is a concern, revenues from fuel tax increases should be used in ways that benefit lower-income groups. Fuel taxes should not be dedicated only to highways, since this can skew transportation planning decisions and lead to inefficient investments but can be used for the maintenance of road and rail infrastructure to gain more acceptability. (Fuel taxes: (Victoria Transport Policy Institute 2004)) 

In Switzerland e.g. the funds for construction, maintenance and operation of the national roads mainly depend on the revenue from fuel taxes. (SPECTRUM 2004) Though this is not a general equilibrium recommendation, where the most optimal allocation of road user pricing revenue seems to be towards lower income taxes.

Road pricing – Infrastructure maintenance

Mostly road pricing is used by the authority to finance the building and maintenance of road transport infrastructure. The public accepts the instrument more with this explanation. All the same, the financing should change from road maintenance to a cross-financed maintenance and building of environmental friendly infrastructure like rail lines. Since the beginning of 2003, in Germany vehicles over 12 tons would be required to pay € 0.14-0.19 per kilometre, with variation depending on exhaust emissions and axles. The intent of the plan is to shift the financing of road use away from the general taxpayer and onto heavy road users. The toll rate was established by computing the costs of the extra wear and tear on roads and maintenance costs incurred by trucks. (Road pricing: (Victoria Transport Policy Institute 2004))

Road pricing – New infrastructure for specific users

Road pricing is not only beneficial for financing transport infrastructure but also conduces to reduce travel demand. If together with road pricing e.g. a high occupancy vehicle (HOV) lane is introduced, the people will soon discover the possibility to save money through sharing a car with others and to save time by travelling on the HOV lane, which is mostly not as congested as the rest of the motorway. 

A kind of compromise between HOV lanes and road pricing are high occupancy toll (HOT) lanes, which are high occupancy vehicle lanes that also allow access to low occupancy vehicles if drivers pay a toll. This allows more vehicles to use HOV lanes while maintaining an incentive for mode shifting, and raises revenue. (Road pricing: (Victoria Transport Policy Institute 2004)) 

Road pricing – ITS device for traffic management and control

KonSULT (ITS Leeds 2004) is involved in the problem of practical implementation. The realisation of tolling is one of the greatest challenges in the field of IT services on roads. The main aim is not to stop or to hinder the traffic flow exactly at the place where it should have a fast run. The database mentions some of these solutions: optical character recognition, video systems, on-board transceivers, etc.

These sentences are in accordance with the Hungarian experience: When the Ministry of Transport introduced the tollgate system on the motorway M3, it resulted in congestion at nearly each exit terminal in the peak hours. Furthermore, from the viewpoint of the optimal traffic flow the disturbance was higher: exactly at the point where the vehicles should have gained some speed, they had to stop for checking. This, and the heavy social counteraction resulted in the breakdown of the gates. (SPECTRUM 2004)
Road pricing – Axle load allowance/ Weight bearding capacity

As heavy trucks have a significant impact on the design and maintenance of road surface and subsurface structures, it is justifiable to have higher road pricing rates for those vehicles. This will not only raise money for the necessary maintenance of infrastructure but also may decrease heavy loads on the road. In King County (USA) the additional truck weight fees that are paid annually as part of truck licensing support road maintenance for these roads. Additional permit requirements may also apply to the project haul route operations and loading on existing bridges. (URS/Dames & Moore 2003)
Variable vehicle-related fees (insurance, registration) – Infrastructure maintenance/ Axle load allowance

Variable vehicle-related fees are a type of distance-based pricing. Insurance companies can implement pay-as-you-drive insurance. Other distance-based charges (registration fees, purchase taxes, weigh-distance fees, emission fees, etc.) would be implemented by state/ provincial legislation. Costs for maintaining infrastructure cannot only be saved by reduced vehicle travel but also be cross-financed through the incomes from those fees. (Distance-based pricing: (Victoria Transport Policy Institute 2004)) Fees can also vary with the condition and weight of vehicles – heavy or old vehicles are supposed to pay more as they damage the road and environment more than others. 

But it must be stated that the reduction of vehicle travel would imply reduced revenue for infrastructure maintenance in the long run. 

Variable vehicle-related fees (insurance, registration) – New infrastructure for specific users (HOV lanes)

Distance-based insurance and registration fees are predicted to reduce vehicle travel by 10-15%, making this one of the most effective transport strategies currently proposed. This reduces traffic congestion, road and parking facility costs, accident risk, pollution emissions, consumer costs, and urban sprawl. (Distance-based pricing: (Victoria Transport Policy Institute 2004)) 

Studies found that HOV facilities can reduce vehicle trips on a particular roadway by 4-30%. Another study estimates that HOV facilities can reduce peak-period vehicle trips on individual facilities by 2-10%, and up to 30% on very congested highways if HOV lanes are separated from general-purpose lanes by a barrier. One study estimates that HOV lanes can reduce up to 1.4% of the vehicle distance travelled and up to 0.6% of vehicle trips in a region. (HOV priority: (Victoria Transport Policy Institute 2004)) 

The combination of those two instruments can enforce the welfare benefit. It gives consumers a new way to save money by returning to individual motorists the cost savings that result when they drive less or organise carpools. Motorists who continue their current mileage would be no worse off on average then they are now, while those who reduce their mileage save money. So this combination satisfies the Pareto-criterion.

1.1.2. Incompatibility

An important step when looking at combination of instruments is not only which instruments are compatible but also which instruments are incompatible. 

Road pricing/ Fuel tax/ Variable vehicle-related fees (insurance, registration) – Expansion of existing road network

Road pricing is seen as the basis for ongoing capacity enlargements and – as the project Desire concludes (TIS-PT et al. 2002) – it also can create the necessary funds that are needed for the construction, maintenance and the operation of national roads. For example in France, between 1995 and 1998, the average expenses per year have been 2.5 billion € for public-private motorways and 1.8 for public motorways. Between 1990 and 2000, an average of 280 km per year were built, 150 km per year are foreseen for the next 10-20 years. (SPECTRUM 2004)
If fuel and road pricing are used to fund roadway capacity expansion that would otherwise not occur, it may increase total vehicle travel. A rebound effect occurs and refers to increased consumption, which results from actions that increase efficiency and reduce consumer costs. The rebound effect is an extension of the “law of demand”, a basic principle of economics, which states that if prices (costs perceived by consumers) decline, consumption usually increases. Similarly, a program or technology that reduces consumers’ costs tends to increase consumption. These effects are not limited to financial costs; they may involve reductions in time costs, risk or discomfort. For example, strategies that increase fuel efficiency or reduce traffic congestion (and therefore reduce the per-mile cost of driving) tend to increase total vehicle mileage. (Rebound effects: (Victoria Transport Policy Institute 2004)) An additional inducement can be enforced by the increased transport capacity through the expansion of existing road network.
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Fig. 3: Connection between fuel prices in Austrian Schilling (basis year 1987) on the x-axis and the annual change in traffic volume (%) on the y-axis (Knoflacher, Spiegel et al. 1991)
1.2. Rail

There are thirty interurban rail instruments that can be potentially modelled in the case studies and possible positive interactions between those instruments were worked out in the following analysis.

1.2.1. Positive interactions between rail instruments

The focus in this work is on the combination of economic with regulatory measures and economic with physical measures. In some cases it is also interesting to view the interactions between the same kinds of instruments, like economic with economic instruments or between regulatory and physical instruments.

1.2.1.1.  Combinations of economic instruments 

Infrastructure access rights allocations (path allocation), e.g. auctioning – Financial incentives to rail operators (incl. subsidies)

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. (SPECTRUM 2004) Otherwise, this approach would not necessarily be welfare optimising. The difficulty is that it would be necessary to estimate net-benefits for users and non-users for specific rail services rather than for networks of services. 

Access charging – Financial incentives to rail operators

Subsidy allocation is linked to other transport instruments for railways, including access charging (SPECTRUM 2004) For example, if access charging is based on full cost pricing then operators may require subsidies to ensure that services are retained.

Price regulation on service provision – Financial incentives to rail operators

Subsidy allocation is linked to other transport instruments for railways, including price regulation (SPECTRUM 2004) If operators’ fares are regulated heavily (e.g. through RPI-X regulation) it may have adverse impacts on the level of subsidy requested as part of a bidding process for the award of the service contract.

1.2.1.2. Combinations of regulatory with physical instruments 

Standards for interoperable systems – Expansion of conventional rail-based infrastructure

Key concepts of importance for new infrastructure investments include interoperability, which is defined as the ability of national and geographically defined transport networks to provide operations and services across national borders and across physical and technical barriers. The technical barriers in the rail industry relate to the variety of track gauge, loading gauge, electricity supply systems and traffic control systems. (SPECTRUM 2004)
1.2.1.3.  Combination of economic with regulatory instruments
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PPP – Legislation on PPP/ Infrastructure access rights allocation (path allocation)

Access regimes will be influenced by the ownership structure of railways. 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. (SPECTRUM 2004)
Cooperation between equal partners of the private and public sector should be based on a well-defined planning and administrative system. Without legislation on PPP, the concept cannot work properly because many legal and administrative problems will occur. Ireland has three legislations that cope with the subject of PPP: National Development Finance Agency Act 2002 (Irish Government 2002), State Authorities (Public Private Partnership Arrangements) Act 2002 (Irish Government 2002a) and Transport (Railway Infrastructure) Act 2001 (Irish Government 2001). Latter act contains provisions on public transport relevant to PPP. This bill establishes the Railway Procurement Agency, which will enable the Minister of Public Enterprise to authorise the construction, operation and maintenance of railways and regulate the on-street light railways. PPP can concern the building of rail infrastructure but mostly it is connected with the operation. (Irish Government 2004)
Incentives to open (/close) new rail lines – Infrastructure development plans

Infrastructure development plans determine where new rail lines are necessary and to which extent they should be expanded. Without a development plan, the incentives may not lead to the most effective solution. The Rail Strategy Development Plan of the UK Government Office for the South East (Halcrow Group Limited 2002), which is a purely advisory regional study, recommends rail improvements and infrastructure needs and evaluates cost, benefits and financing of new rail infrastructure. 

The key document for rail planning in Great Britain is The Strategic Plan of the Strategic Rail Authority. In that document short, medium and long-term priorities are set out, like the extension of the East London Line, linking together rail services North and South of the Thames and promoting access to Docklands. This project is also a stepping stone to the eventual implementation of Orbirail, which would be a high frequency inner suburban service linking together key interchange points at the edge of the central area of London. (Strategic Rail Authority 2002)
Incentives to open (/close) new rail lines – Standards for interoperable systems

Under the EC Treaty (Articles 154 and 155), the Community has the task of contributing to the establishment and development of trans-European networks in the area of transport. In order to achieve these objectives, the Community must take the necessary measures to ensure the interoperability of the networks, particularly in the field of technical standardisation. 

The Council took an initial measure in the rail sector on 23 July 1996 when it adopted Directive 96/48/EC on the interoperability of the trans-European high-speed rail system.

In order to achieve the objectives of that directive, technical specifications for interoperability (TSIs) are drawn up by the European Association for Railway Interoperability (AEIF), which acts as the joint representative body defined in the directive, bringing together representatives of the infrastructure managers, railway companies and industry.

A number of tools and methodologies had to be developed in order to prepare the TSIs. Pending the adoption of TSIs, and in order to guide the technical choices made in the projects in progress in several Member States, the Commission adopted two instruments: Decision 2001/260/EC on the characteristics of the European Rail Traffic Management System (ERTMS) and Recommendation 2001/290/EC on the basic parameters of the trans-European high-speed rail system. (DG Energy and Transport 2004) This standardisation is not only necessary for high-speed rail systems but also when opening other new rail lines, especially if the incentive comes from the EU.

Financial incentives to private rail operators (incl. subsidies) – Quality regulations

In Great Britain, in 2001, agreement was announced between the government, the Strategic Rail Authority and Railtrack in relation to the accelerated payment of government grants from after 2006 into the second control period (April 2001 - March 2006). The new network licence conditions are, among other things, in relation to network quality assessment - independent reporters assessing and investigating extent and nature of Railtrack's work, including the sufficiency of its maintenance and renewal of the network. For the first time there is an incentive-based regime which sets out what Railtrack is required to deliver for the money it receives from train operators and taxpayers, the arrangements for monitoring and incentivising delivery, and the mechanism for funding additional investment. (Office of the Rail Regulator 2001)
Financial incentives to private rail operators (incl. subsidies) – Infrastructure access rights allocations (path allocation), e.g. administrative

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

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. (SPECTRUM 2004)
Fuel taxes – Pollutant and noise emission standards

While regulatory measures on emissions and fuel efficiency have important impacts on the reduction of emission of pollutants from road transport, they do not have any impact on the total vehicle kilometres and the level of congestion. Urban areas with significant congestion problems are benefiting more from a significant fuel tax increase than equivalent fuel efficiency standard, as the fuel tax will induce stronger incentives to reduce car use. As a result the costs of accidents, noise, pollution and most importantly congestion are significantly reduced. It has been noted that at the high fuel tax level in the EU a significant fuel tax increase will drive consumers to extra investments in new technologies reducing fuel consumption. This is cost-inefficient as in most cases the saved fuel costs and external costs do not compensate the additional costs of these technologies. Road pricing may avoid these inefficiencies while remaining effective in CO2 emission abatement. ((SPECTRUM 2004a), p.31)

Infrastructure access rights allocation (path allocation) e.g. auctioning – Quality regulation

Railway undertakings may apply for a licence to be allowed to undertake train operations, if they satisfy the conditions laid down in this EU-Directive 95/18/EC. Requirements relating to good repute, financial fitness, professional competence and cover for civil liability. Explanations are given of the conditions under which these requirements are met. Railway undertakings must cover their civil liability in the event of accidents. (SCADPlus 2004b) It must be noted that without a license train operating companies cannot obtain access rights to the rail network, irrespective of whether these access rights are allocated on the basis of auctions, administrative procedures or negotiations.

Infrastructure access rights allocation (path allocation) e.g. auctioning – Standards for interoperable systems/ Harmonisation of rail regulation

Interoperability is defined as the capability to operate on any stretch of the rail network without any difference. In other words, the focus is on making the different technical systems on the EU’s railways work together. Today, the competitiveness of the railways is curbed by the differences between Member States in terms of rolling stock, technology, signalling systems, safety regulations, braking systems, traction currents and speed limits. The state of affairs forces international trains crossing several States to stop at "frontiers". The complete opening-up of the rail network to international freight services, scheduled for 2008, implies the need to put interoperability into action on the whole network. (SCADPlus 2004a)
Connected to the complete opening of the rail network is also the necessity to allocate access rights for rail infrastructure in the different countries, e.g. through auctioning. 

Infrastructure access rights allocation (path allocation) e.g. auctioning – Infrastructure access rights allocation (path allocation) e.g. administrative

The right to use railway and air infrastructure is granted by the infrastructure manager concerned, who defines the rules and conditions for accessing it and for allocating existing capacity. The path allocation may happen through various mechanisms, ranging from the administrative one to the auctioning of access rights. Charges for infrastructure use are set and collected by an independent charging body, generally the infrastructure manager, provided that it is not dependent on the users. (SCADPlus 2004)
Within these procedures would be so-called priority rules for path 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). (SPECTRUM 2004) This combination reflects those cases where capacity allocation is based on different procedures, e.g. administrative approaches to determine capacity allocation.

Infrastructure access rights allocation (path allocation) e.g. auctioning – Safety regulations

If access rights available to different operators, it is of key importance to regulate issues like safety, so the costumers are protected. In Great Britain, the regulator’s jurisdiction now involves the supervision of the allocation of capacity of track, stations and maintenance facilities through the access regime, including the approval of new access contracts, the direction of compulsory access for third parties and the mandatory enhancement of facilities. The rail regulator always seeks the guidance of the Strategic Rail Authority on access rights issues, and since the latter is responsible for franchising it plays a significant part in path allocation. The regulator also supervises the regime for the establishment, change and abolition of mandatory technical standards known as Railway Group Standards. (Winsor 2003) Safety regulation is ultimately the responsibility of the Railways Inspectorate of the Health and Safety Executive.

The Norwegian railway inspectorate is an independent body under the Ministry of Transport that is responsible for defining and monitoring safety regulations. Railway undertakings have to hold a safety certificate in order to operate on the Norwegian network. (Gleave 2003)
Infrastructure access rights allocation (path allocation) e.g. auctioning – Competition policy

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. 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. 

Competition for the market would obviously require specification of access regimes for the operators winning the right to provide services through competitive tendering procedures. (SPECTRUM 2004)
Infrastructure access rights allocation (path allocation) e.g. auctioning – Expansion of conventional rail-based transport infrastructure

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 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. (SPECTRUM 2004)
Pricing regulations for service provision – Quality regulations

Quality regulations include all those measures aimed at improving the level of service provided and increasing users’ rights protection, e.g. lower fares. Authorities may decide to intervene in the pricing determination process for some services when competition cannot work optimally in the sector concerned or when the markets have a strong social dimension. (SPECTRUM 2003a)
It should be noticed that quality regulation is linked to the form of price regulation adopted. Under rate of return regulation, over-investing 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. (SPECTRUM 2004)
Concessionary fares – Quality regulations

Increasing user’s rights protection in terms of lower fares can be connected with concessionary fares, which allows special groups like children, students or disabled to use rail services for a lower price. (SPECTRUM 2003a) Although this combination may be less relevant for interurban rail travel it is possibly relevant for rural rail services.

1.2.1.4. Combination of economic with physical instruments
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PPP – Expansion of conventional rail-based infrastructure

A key issue is the role of private versus public funded infrastructure investments, profit maximisation versus social welfare maximisation. 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 in such a way 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. (SPECTRUM 2004)
Financial incentives to rail operators (incl. subsidies)  – Expansion of conventional rail-based transport infrastructure / High-speed rail network / Infrastructure maintenance

Projects that address rail infrastructure and systems deficiencies in order to provide substantial public benefits sometimes need financial incentives to cover social criteria such as equity and accessibility. In 2002, the Austrian state invested 861 Mio. € in infrastructure of the ÖBB (Austrian National Railway). (Österreichische Bundesbahnen 2003) A focus of incentives on intermodal investments would be reasonable.

Incentives to open rail lines / Financial incentives to rail operators (incl. subsidies) – Railway connections for industrial parks and commercial areas

Financial incentives to rail operators or for the building of rail infrastructure are necessary to cover social criteria such as equity and accessibility. This is also valid for railway connections for industrial parks and commercial areas. 

Incentives to open rail lines – Expansion of conventional rail-based transport infrastructure
For large investments in rail transport infrastructure like the expansion of conventional rail-based infrastructure through the opening of new rail lines financial incentives to are necessary to cover the costs of the investment. In 2002, the Austrian state invested 861 Mio. € in infrastructure of the ÖBB (Austrian National Railway). (Österreichische Bundesbahnen 2003). 

Financial incentives to rail operators (incl. subsidies) / Financial incentive to public transport fleet renewal – Public transport fleet renewal

As financial incentives from the state to the rail industry are generally required for track infrastructure improvements and operation of socially desirable rail services, it is also important to renew the rail fleet to reduce noise and other related emissions. The Canadian Minister of Transport has committed $401.9 million to VIA Rail over the next five years in capital improvements for passenger rail. These moneys are targeted for system fleet renewal, modern track signalling, selected infrastructure improvements in the Québec City-Windsor corridor, station refurbishment and environmental waste management upgrades. Improvements include 139 new, state-of-the-art rail passenger wagons to enhance the quality of rail service provision. (The Railway Association of Canada (RAC) 2004)
Fuel taxes – Expansion of conventional rail-based transport infrastructure / Railway connections for industrial parks and commercial areas

By increasing the variable cost of driving, increases in fuel tax can be part of freight transport management. (Fuel taxes: (Victoria Transport Policy Institute 2004)) One example of the efficiency enhancement of freight and commercial transport is the improvement of rail transportation infrastructure and services in order to make this mode more competitive compared to road freight. Such measures could be an expansion of the rail network and connection with industrial parks and commercial areas. (Freight transport management: (Victoria Transport Policy Institute 2004))

In passenger transport, the expansion of infrastructure can also include network changes in regard to the frequency of public transports. Through increased frequency more people will use public transport instead of individual-based transport. The growing demand could bring down prices and with additional charging of distance-based travel in the road sector, such as fuel taxes, the positive effects on rail usage can be achieved. 

Infrastructure access rights allocation (path allocation) e.g. auctioning – Infrastructure maintenance

Australian’s Rail Access Corporation (RAC) was formed in July 1996 as part of the reform of the rail industry. Under the restructuring, RAC's `brief' was to own and manage rail infrastructure - principally the rail track. Apart from overseeing the maintenance and safety of this rail infrastructure, RAC was charged with negotiating access rights to the NSW rail system with train operators, including the State Rail Authority, FreightCorp, and private and heritage operators. 

It was the first company in Australia specifically established to ‘sell’ these rail access rights to train operators. RAC's aim was to deliver a safe, efficient, modern rail network that lays the groundwork for the growth of freight and passenger train services. (Australian Rail Infrastructure Corporation 2004)
Access charging – Expansion of conventional rail-based infrastructure/ Infrastructure maintenance

Among others, as objectives to be satisfied regarding access charging can be outlined to cover all or part of the operating and maintenance costs of the rail network and reflect the level of service provided to the carrier, and to contribute to the costs of developing the rail network by making investment self-financing. (SPECTRUM 2004)
Price regulation for service provision – Expansion of conventional rail-based infrastructure

An example shows the connection between price regulations for service provision (rail fares) and the expansion of conventional rail-based infrastructure. In Great Britain it was concluded that rail was close to covering its marginal costs, except for the more poorly patronised regional services, although this masks undoubtedly undercharging on congested peak services. Season ticket prices on these services (as well as some fares on other services) have been held down by regulation to increase by a 1% per annum, which is less than inflation since privatisation. As part of a review of fares policy, the Strategic Rail Authority has then decided to change this and allowed 1% per annum increases above the rate of inflation. Certainly, rising fares on these services would make sense if they accompanied the introduction of road pricing, which has now been introduced in Central London.

The above argument might suggest that there is a good reason for retaining commuter and inter-city passenger services. With freight services, the more poorly loaded regional services would demand a detailed assessment of their viability.

Whilst leading economists support rationalisation (and the roads lobby, of course, assert that rail is a technology that does not deliver) at the same time there is strong pressure from some regions for much greater emphasis on local services and the reopening of many rural railways. For instance, the Passenger Transport Executives demand a clock face high frequency local services. This will either restrict capacity for other services or require major investment in additional capacity, whilst local authorities and the Countryside Agency (another government body) reconsider widespread rural rail re-openings. (Nash 2003)
1.2.2. Incompatibility

An important step when looking at combination of instruments is not only which instruments are compatible but also which instruments are incompatible.

Incentives to open /close new rail lines – Regulation of line closure

The closure of rail lines can never be seen as a measure to reach maximum welfare benefit, because even if a line is not financially covered and passenger numbers are low, it would lead to less accessibility and disadvantages for a specific group of users. 

Although the results of cost-benefit analyses show in many cases that the cost savings for closing the rail services outweigh the losses to the users (due to diminishing demand), the network functionality, on the other hand, would provide a further decrease under this combination of measures, because restrictive CBAs mainly look into the benefits of one single line or corridor and do not consider the wider network. Furthermore, CBAs evaluate only the costs, but MCAs with further considerations of different policy and instrumental options may give different result. 

Incentives to open /close new rail lines/ Incentives to private rail operators – High speed rail network

If the instrument of opening of high-speed networks is combined with a closure of low-speed regional rail lines then this combination should be evaluated as incompatible, because they follow other goals in terms of travel demand. High-speed trains can be seen in this respect as an alternative to long-distance of air transport while a regional network is necessary to connect short-distance targets. 

1.3. Air

There were twenty instruments related to air traffic that were combined with each other to analyse their possible interaction. 

1.3.1. Positive interactions between air instruments

The focus in this work is on the combination of economic with regulatory measures and economic with physical measures. In some cases it is also interesting to view the interactions between the same kinds of instruments, like economic with economic or regulatory with regulatory instruments as well as between regulatory and physical instruments. An interesting case is when economic, physical and regulatory measures play together to lead to an optimal combination, which is described in an example below.

1.3.1.1.  Combinations of economic instruments

Slot pricing – Price regulations for service provision

Different operators impose different costs, and therefore should face different charges. For example, an airline that operates during peak periods imposes a cost (capacity cost) that is higher than others who operate during off-peak periods. There is a need to find a way to incorporate this and other industry particularities into the actual fare system within the context of regulation. ICAO and IATA guidelines recommend the utilization of aircraft weight as the basis for the estimation of applicable charges. (SPECTRUM 2004)
Aircraft that carry cargo and mail are not considered in this type of regulatory system (revenue yield). An alternative regulatory application is the tariff basket approach, according to which the regulatory mechanism is applied to a weighted average of each component of the fare structure. This approach takes different airport outputs into account by weighting each element of the fare structure based on the revenue it generates. (SPECTRUM 2004)
1.3.1.2. Combinations of regulatory instruments

Quality regulation – Infrastructure access rights allocation (slot allocation), e.g. administrative

Council Regulation No. 95/93 regulates the allocation of landing and taking-off slots at Community airports. The purpose of which is to ensure an efficient distribution of slots in a transparent and open manner. This regulation, which is still in force today, is broadly based on well-established slot scheduling procedures devised by the International Air Transport Association (IATA). However, the Commission has recently proposed a modification of the Regulation in order to clarify the legal nature of slots, promote efficient allocation of slots through clear rules on methods and procedures, better definition of airport capacity and transparent, neutral procedures of consultation and mediation, encourage the efficient use of slots, and enhance competition between incumbent carriers and new entrants. In the General Assembly of ACI Europe a proposal to modernise and make more effective the existing regulation about slot allocation, giving the coordinator more authority and making him more representative is in discussion. (SPECTRUM 2004)
1.3.1.3. Combinations of the regulatory with physical instruments

Infrastructure access rights allocation (slot allocation) – New infrastructure/ extensions

It would be necessary that if long-term gate leases are defended as critical to airport expansion projects, this expansion could benefit both incumbent and new entrants evenly. However, this solution is not so easy to implement because some difficulties could appear within the bonds market needed to finance development and expansion at their airports without a clear, long-term financial commitment from at least one established airline. (SPECTRUM 2004)
1.3.1.4.  Combination of economic with regulatory instruments
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PPP – Legislation on PPP

The British Transport Act 2000 (Designation of Transferee) Order 2001 regulates Private Public Partnership in respect of civil aviation. (Her Majesty's Stationery Office 2001)
A company named National Air Traffic Services (No. 2) Ltd. (NATS No. 2) was designated. It is a government-owned company and was established for the purposes of holding the Secretary of State's shares in National Air Traffic Services Ltd. It is the vehicle for the NATS public-private partnership: 46 per cent of the company's shareholding will be sold to the strategic partner, 5 per cent will be made available to employees, and the government will retain a 49 per cent stake. The shares in NATS, which were before owned by the Civil Aviation Authority, are to be transferred to NATS No. 2 under a transfer scheme. A further requirement relates to public ownership of the transferee company. NATS No. 2 meets that requirement as at the time of the transfer it continued to be wholly owned by the government. (United Kingdom Parliament 2001) (Her Majesty's Stationery Office 2000)
PPP – Competition policy

On July 31st, 1995, the Government of the Hellenic Republic and the private consortium led by HOCHTIEF Aktiengesellschaft (winner of the international tender for a strategic equity partner under a BOOT - Build, Own, Operate and Transfer - scheme) entered the Airport Development Agreement (ADA) with the joint aim to develop the new international airport at Spata by means of a Public-Private Partnership (PPP). The Airport Development Agreement (ADA) establishes a 30-year concession ratified by Greek Law 2338/95 granting the Airport Company the exclusive right to occupy and use the site for the purpose of the "design, financing, construction, completion, commissioning, maintenance, operation, management and development of the airport". 

Athens International Airport is considered a pioneer international Public-Private Partnership of its type in the world, being the first major Greenfield airport constructed with the participation of the private sector. The Greek State holds 55% of AIA’s shares. The state's interests are jointly represented by the Ministers of Economy, and Transport & Communications. The private sector partner comprises three private shareholders, under the leadership of HOCHTIEF AirPort GmbH, who collectively hold 45% of the Airport Company’s shares. (Athens International Airport 2004)
Slot pricing – Competition policy

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. Competition between airlines can only be facilitated if different operators can get access to the airports and hence requires the specification of access regimes. Competition on the same airport allows alternative operating companies access to the same airport, 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-air competition with an airport being made available to all users on non-discriminatory terms by an independent infrastructure provider. 

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

Slot pricing – Infrastructure access rights allocation (slot allocation)

There are strong links between slot allocation and slot pricing mechanisms. It has been argued that auctioning and trading are preferable to “grandfathering” because competition could be more effective due to the fact that new airlines could enter into the market without having any existing slot; and it gives the airlines the option of trading into the market some slot rather than deliberately running an unprofitable route so as to avoid application of the “use it or lose it” clause. 

Düsseldorf International has just announced an initiative designed to maximise the efficient use of scarce runway capacity. With effect from the winter timetable 2003-2004, the airport is to introduce an infrastructure fee (Bereitstellungsentgelt für Flughafeninfrastruktur) for the reservation of slots. The charge, a flat rate 1160 €, applies for each take-off or landing regardless of aircraft size or type.

The most radical proposals involve an attack on grandfather rights, creating a regime in which airport slots are time-limited and re-auctioned on a regular basis. For example, the DotEcon report commissioned by the UK government, proposed that slot usage rights should be limited to between 3 and 6 years, so a third to a sixth of airport slots could be auctioned each year. (SPECTRUM 2004)
Slot pricing / Price regulation on service provision – Quality regulation

When limits on prices are imposed, there is a possibility that profitability can be increased at the expense of quality of service. For instance, an airport may reduce costs by not cleaning the terminal building regularly or by allowing congestion and delays. Hence, when prices are regulated through a price cap there is always the need to regulate quality by establishing reasonable standards. This was a crucial element when airlines evaluated the quality of service at British BAA airports. Carriers argued that the absence of standards might be an incentive for BAA to increase profits by deteriorating the quality of service. Actually, quality regulation takes the form of simple monitoring for the BAA case. (SPECTRUM 2004)
Noise and emission charging / Differentiated landing charges / Emission trading – Infrastructure development plans / Pollutant and noise emission standards / Infrastructure access rights allocation (slot allocation)

Emission related charges would be charges levied on fuel, en route charges and/or airport charges. Emission trading is a system whereby the total amount of emissions would be capped and allowances in the form of permits to emit pollutants could be bought and sold to meet emission reduction objectives. 

At the moment noise is tried to be reduced by regulatory measures like the reduction of noise at source (standards for airplanes), land use planning and management as well as infrastructure development planning to minimise the population affected by aircraft noise, noise abatement operational procedures, and operating restrictions on aircraft that limit operations at airports, including the banning of certain type of planes. The importance of the airport noise problem in the EU has led the European Parliament and the Council to produce two Directives: Directive 2002/30/EC on the establishment of rules with regard to the introduction of noise related operating restrictions at Community airports and Directive 2002/49/EC relating to the assessment and management of environmental noise. The ICAO establish limits for emissions of oxides of nitrogen, carbon monoxide and unburned hydrocarbons for a reference landing and take-off (LTO) cycle below 915 metres of altitude. There are also provisions regarding smoke and vented fuel.

(SPECTRUM 2004) A combination of those regulatory instruments with noise and emission charging could lead to noise and emission reductions that are beyond today’s experiences and furthermore raises revenues for the airport that can be invested in further, possibly physical advancements in this sector. 

Differentiated landing charge/ Fuel taxes– Harmonisation of the tax system/ Pollutant and noise emission standards

In December 2003, the British Green Party demand emissions charging at Stansted airport. In a press office briefing they mention the example of Zurich airport where aircraft are classified according to their emissions, with the worst polluters paying the highest charges. The emissions charge is added to the normal landing fee, expressed as a percentage of the latter.  It is based on a number of considerations such as clean air incentives, available technologies and existing and forecast fleet mix. Therefore while Zurich-style emissions charges encourage the less highly polluting aircraft, and discourage the more highly polluting, they still do not reflect the external or hidden costs of aircraft pollution. Nor does this charge raise revenue beyond what landing charges raised previously.

Zurich-style emissions charges should be part of the solution, but the Green Party would go further. The Green Party advocates the full internalisation of external costs - the polluter should pay for the costs of pollution. But the government will not even consider introducing aviation fuel taxes until the international community as a whole does, and this is currently expressly forbidden under the Chicago Convention. Moreover, the US government (if not the British) may be expected to strenuously oppose such taxes.

The Green Party believes that Stansted airport's hidden costs of £283 million - the costs Stansted airport passes on to society as a whole - should be reclaimed through a combination of fuel taxes and emissions/ congestion charging. As a starting point, we might aim to raise one-fifth of the total through an emissions/congestion charge - just as motorists will be paying both tax on fuel and a congestion charge wherever the latter is introduced. This would mean raising £57 million a year from Stansted airport. (Fitz-Gibbon, Williams et al. 2003)
The Environmental Department (ENC), which is part of the Aviation Services Division, has initiated an Environmental Management Program regarding "Eco-mapping across the Airport Site- Preparation for Emission Trading". This program is in compliance with ENC's environmental policy, which is based on the principles of sustainable development and the relative legislation regarding energy efficiency and climate change. The objective of this program is to continuously monitor energy, fuel and water consumption and the relative contribution to the greenhouse effect and the use of resources. 

During 2001 relevant environmental indicators have been determined for effective resources monitoring. Monitoring of these indicators will continue for at least two years in order to identify trends and propose energy savings and efficient use of resources measures. Furthermore, the Environmental Department undertakes initiatives that aim to energy savings and the use of more environmentally friendly forms of energy. (Athens International Airport 2004a)
Greenpeace Australia recommends that the Government should consider a range of options for a balanced and integrated policy for sustainable development of the aviation sector including increasing excise duty on aviation fuel in order to create a level economic playing field for other modes of transport, the introduction of an environmental aviation charge which aims to reduce emissions and tightening aircraft emission and noise standards. (Greenpeace Australia Pacific 2001)
Price regulations for service provision – Infrastructure access rights allocation (slot allocation)

Many airports have been privatised (or partly privatised or more autonomy from the state) and subsequently disposed to regulation. Price regulation restrains the levels of prices an airport may charge, and for this reason it may not be possible to rely entirely on price mechanisms to ration the airport capacity.

According to some well-documented studies by the US, major airlines that control a substantial number of airport gates or landing slots, especially at high-congested airports where scarcity is a real problem, have effectively blocked entry by new carriers, resulting in higher ticket prices for travellers. (SPECTRUM 2004) This needs to be prevented by the combination of price regulation and slot allocation.

1.3.1.5.  Combination of economic with physical instruments
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Differentiated landing charges – Infrastructure maintenance

At La Cruces International Airport (U.S) residents offering air transportation using aircraft with a maximum allowable gross weight of 18,000 pounds or less shall pay an airport infrastructure maintenance fee, to reflect the estimated effect of the aircraft on the pavements and support systems of the airport.  The fee shall be $200.00 per month per based aircraft.  The monthly fee shall be determined by the maximum number of aircraft based at the airport for more than 24 consecutive hours in a given calendar month. Landing charge is also demanded differentiated after types of airplanes for each landing. (Las Cruces International Airport Policies 2004)
Slot pricing – New infrastructure, Extensions

The increasing involvement of the private sector in airport activities might break the uniformity of pricing structures around the world, leading to a more efficient pricing system at privatised airports. For a private firm, coverage of actual costs, as well as the coverage of those costs generated by future investments in additional capacity are of critical importance. The actual pricing structure upon which regulatory devices are applied must be consistent with additional capacity investment so that corresponding costs are also covered. (SPECTRUM 2004) see also Chapter 3.4.1.6.

1.3.1.6.  Combination of economic, physical and regulatory instruments

Slot pricing (economic) – New infrastructure, Extensions (physical) – Infrastructure access rights allocation (slot allocation) (regulatory)

Slot allocation, slot pricing and new investments in capacity expansions are totally connected. Sydney airport poses particular problems because its runways are congested and it operates a non-market slot allocation system. It took the view that price increases at Sydney could, if anything, add to efficiency, to the extent that they lessened the excess demand. These price increases would be primarily at the expense of the airlines rather than their passengers, since it is the airlines, which are currently enjoying the rents generated by scarce capacity. Higher prices at Sydney would also give the right signals for future investments. (SPECTRUM 2004)
A strong link between new investments in the long run and the nature of the regulation of airport activities can be established. Sydney airport sought a 130% rise in aeronautical charges, prior to privatisation. Airport managers argued that its assets were undervalued and that prices would have to be higher in order to guarantee future capacity expansions in the long run. The regulator accepted the substance of the case and supported a 76% increase in charges, but it disputed some aspects of the claim, related principally to its land valuation and the move to a dual till. The government finally accepted a dual till and a ﬁnal increase about 100%.

For a private firm, coverage of actual costs, as well as the coverage of those costs generated by future investments in additional capacity are of critical importance. The actual pricing structure upon which regulatory devices are applied must be consistent with additional capacity investment so that corresponding costs are also covered. Since the allotted period to recover the investment is quite long, the regulator should permit price variations during the investment period with the aim of adjusting costs and generating revenue. (SPECTRUM 2004)
The solution of congestion delays to provide more infrastructure and thus ‘build to facilitate the demand’, because of the economic benefits associated with increased accessibility, can also go into the wrong direction. With the rising supply of infrastructure the congestion will decrease only in short terms, because it also increases the demand on using this infrastructure and therefore in a longer period the same problems will occur again, with the difference of higher noise and air pollutions.   

1.3.1.7. Incompatibility

Emission trading (economic) – New infrastructure, Extensions (physical)

If emission trading is introduced and new infrastructure on airports is developed, the airport would need more of the tradable emissions for its own use and has therefore a smaller amount of certificates to trade, which would also mean lower revenues. However, these may also depend on change in demand. But, the difference between the emissions used without new infrastructure and the emissions used after the extension can be seen as the welfare loss in terms of the sustainability of the system. 

1.4. Sea

After the selection of instruments that can be modelled in the interurban case studies, only 18 instruments remained in the list of possible interactions within the sea sector. 

Sea transport can be seen as a true alternative in freight transport for non-perishable bulk articles over long distances. Passenger transport in the sea sector is nowadays mostly concentrated on touristy activities and leisure traffic in short distances. They are used mainly as shuttle service, canal and river-crossings. 

Inland waterways are not considered extensively and separately in the following combinations as they have different suppositions, like more maintenance of the waterways. 
1.4.1. Positive interactions between sea instruments

1.4.1.1. Combination of economic with regulatory instruments
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Fuel taxes – Harmonisation of tax systems

A harmonised tax system, especially in the environmental and transport sector, will make it easier to change the complete system in a positive way. This would require the increase of the fuel tax to the level, which is used in the member state with the highest fuel tax so this country will not suffer from the negative effects of lower taxes, like increasing road traffic. Over past decades, EU countries have increased the use of economic instruments for pollution control. They have given preferences to taxes, while other countries ‑ in particular the United States ‑ have made greater efforts to rely on pollution permits (Joumard 2001). Fuel taxes can be used for cross-financing sustainable transport infrastructure or operation. 

PPP – Legislation on PPP

In Ireland maritime development is an important aspect of Irish life and Irish government policy. The use of PPP in this area can promote both existing and new maritime-based developments, such as; harbour developments, coastal protection, fisheries, leisure, and infrastructure and maritime facilities development.

It is envisaged that PPP can play a role in promoting the sustainable development of maritime activities; both economic and social. This can be achieved by stimulating investment, technological innovation, enterprise and growth. (Irish Government 2004a)
The government has implemented some legislation to achieve these goals and to establish a well-functioning Public Private Partnership in the sea sector. These are the National Development Finance Agency Act, 2002 (Irish Government 2002) and the State Authorities (Public Private Partnership Arrangements) Act 2002. (Irish Government 2002a) Latter facilitates the fullest possible participation by Irish State Authorities in the PPP process.

Fuel taxes – Pollutant and noise emission standards

Ships use large quantities of light fuel oils (known as "bunkers") for propulsion. Not withstanding the fact that shipping is an extremely environmentally friendly form of transport, a large merchant vessel will typically use thousands of tonnes of bunkers in the course of a year. One response to rising bunker prices has been for ship owners to constantly examine ways of reducing fuel consumption. For example, one benefit of replacing old vessels with new tonnage is that more modern vessels are designed to have considerably greater fuel efficiency. (Commonwealth of Australia 2001a)
In the United States, EPA (US Environmental Protection Agency) is proposing new emission standards for non-road diesel engines used in construction, agricultural and industrial operations. The Agency is also proposing a reduction in the sulphur content of diesel fuel used by locomotives and maritime engines. This proposal, if implemented, will significantly improve the air quality nationwide. These reductions in NOx and PM emissions from non-road diesel engines will provide enormous public health benefits. EPA estimates that by 2030, controlling these emissions would annually prevent 9,600 premature deaths, over 8,300 hospitalisations, and almost a million workdays lost in the US. (U.S. Environmental Protection Agency 2004)
While some states work with economic measures, like fuel taxation to achieve environmental changes, other states prefer regulatory ones, like emission standards. Maybe a combination of those instruments can achieve the highest welfare benefit.

1.4.1.2. Combination of economic with physical instruments
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Fuel taxes – Infrastructure maintenance

Commercial maritime fuel should have a rebate system so as to 'disconnect' maritime fuel from other transport and road infrastructure funding. In Australia, substantial fees are paid to governments for maritime infrastructure and a conscious effort needs to be maintained to differentiate between the needs and taxes of maritime and other transport because in many states no road tax collection proportion from the fuel tax is specifically applied to maritime infrastructure. (Commonwealth of Australia 2001b)
1.5. Inter-modal combinations of measures

The following analysis describes different combinations of instruments that effect inter-modal demand. Inter-modal demand assumes that advancement in one mode goes at the expense of other modes and creates modal shifts. The combinations should in most cases show which possibilities are there to shift e.g. road transport to sea transport or road transport to the rail sector. 

1.5.1. Combination of the road with the sea sector

Fuel taxes (economic) – Pollutant and noise emission standards (regulatory)

It is significant that one of the principal considerations of inquiry is the relationship between fuel pricing and taxation and environmental concerns. The Australian Shipowners Association (ASA) strongly supports the use of fuel taxation policies to promote environmental objectives. One obvious way in achieving a reduction in greenhouse gas emissions is to encourage the use of sea transport over road freight. Very large quantities of domestic cargo can be carried far more fuel efficiently, with consequential emission benefits, by sea than by land based transport. Research conducted for ASA by the Apelbaum Consulting Group Pty Ltd has highlighted the energy efficiency in performing the freight task of different transport modes. Using data from the year 1997/98, it has been possible to quantify the energy efficiency of different transport modes on a tonne-kilometres/MJ basis.

Using this measure, international sea transport is the most energy efficient form of transport with a measure of 11.11 tonne-kilometres/MJ. Domestic sea transport is also highly energy efficient at 5.26 tonne-kilometres/MJ. By contrast, the figures for other transport modes are set out below:

Government rail 2.13, Pipelines 1.37, Articulated trucks 1.02, Rigid trucks 0.38, LCVs 0.05.

On this basis, the carriage of domestic cargo by sea transport is five times more energy efficient than the use of articulated trucks.

Government policies that encourage the use of sea transport over land transport, e.g. by higher taxes on fuel for latter mode, will be materially assisting with reductions in greenhouse gas emissions. (Australian Shipowners Association 2001)
Road pricing (economic) – Infrastructure maintenance (physical) / New infrastructure (physical)

The European Commission common transport policy proposed in 2002 in the White Paper a framework directive setting out the principles and structure of an infrastructure-charging system and a common methodology for setting charging levels, offset by the removal of existing taxes, and allowing cross-financing. (Department for Transport Local Government and the Regions 2001)
Cross financing should always shift money from a social and environmental precariously mode to an environmentally friendlier one. 

1.5.2. Combinations of the road with the rail sector

Road pricing (economic) – Infrastructure maintenance (physical) / Expansion of conventional rail-based infrastructure (physical)

The EU-Project DESIRE examines the modelling possibilities of road pricing and infrastructure improvements and is one of the first ones that attempts to elaborate on results that do not tolling and infrastructure enlargements together. 

It also takes cross financing into account: ”financial resources […] to be used to complete other infrastructure projects, particularly rail, are in the region in question.” (SPECTRUM 2004)
In 2002 the common transport policy of the European Commission proposed in the White Paper a framework directive, setting out the principles and structure of an infrastructure-charging system and a common methodology for setting charging levels, offset by the removal of existing taxes, and allowing cross-financing. (Department for Transport Local Government and the Regions 2001)
If revenue from other modes (e.g. road pricing schemes) can be used to finance capacity enhancement of rail, it may not be optimal from a general equilibrium point of view but may enhance the public acceptability of road pricing. (SPECTRUM 2004)
Ökobüro, the coordination centre of Austrian Environmental Organisations demands that toll charges should not be related to road building. The cross financing of the rail network by 50% should be allowed. (Ökobüro - Koordinationsstelle österreichischer Umweltorganisationen 2004)
Fuel taxes (economic) – Infrastructure maintenance (physical) / Expansion of conventional rail-based infrastructure (physical)

Fuel taxes reflect roadway costs, insurance costs and environmental externalities better than a general tax or a fixed vehicle fee since they increase with vehicle weight and mileage. If vertical equity is a concern, revenues from fuel tax increases should be used in ways that benefit lower-income groups. Fuel taxes should not be dedicated only to highways, since this can skew transportation planning decisions and lead to inefficient investments but can be used for cross-financing the maintenance of rail infrastructure. (Fuel taxes: (Victoria Transport Policy Institute 2004)) While emissions can be reduced though increasing fuel taxes, improving the rail infrastructure through cross financing can change the modal choice. But it should be noted that interurban rail is mainly used by above average income groups and therefore may not lead to maximum equity. 

Fuel taxes (economic) – Harmonisation of tax systems (regulatory)

A harmonised tax system, especially in the environmental and transport sector, will make it easier to change the complete system in a positive way. Higher taxes will motivate people to switch from individual transportation to public transports like rail. This would require the increase of the fuel tax to the level, which is used in the member state with the highest fuel tax so this country will not suffer from the negative effects of lower taxes, like increasing road traffic. In the EU this would be the U.K. as Fig. x (Fuel taxes in international comparison: unleaded gasoline versus diesel) shows. Over past decades, EU countries have increased the use of economic instruments for pollution control. They have given preferences to taxes, while other countries ‑ in particular the United States ‑ have made greater efforts to rely on pollution permits (Joumard 2001).

But there is politically very little chance of fuel taxes being harmonised at the level of the highest. The most likely solution is to combine fuel tax harmonisation at a lower level with new road user charging mechanisms.

Infrastructure development plans (regulatory) – Incentives to open rail lines (economic)

Infrastructure development plans determine where new rail lines are necessary and to which extent they should be expanded. Incentives to open rail lines alone may not lead to the most effective solution. Comprehensive infrastructure planning, which include not only one single mode is therefore necessary. In the Statewide Actionplan for Transport of Queensland, Australia, one proposed strategy is the introduction of more cost effective road and rail infrastructure solutions, including private sector involvement in maintaining and upgrading road and rail infrastructure, travel demand management and appropriate application of Intelligent Transport Systems. (Queensland Government 2001/02)
The Unitary Development Plan of the British Directory of the Urban Environment of the Metropolitan Borough Council Dudley is currently working on ideas to bring together land use and transport planning in a far better way. In the past, planning for car transport has generally been the top priority. If people are to be tempted from their cars, priority must now be paid to improving the provision, reliability and speed of public transport. But the plan also states that such changes in priorities does not mean that road improvements are no longer required. However, over the longer term it is clear that car-based solutions will not solve the transport problem (Directorate of the Urban Environment 1998) and incentives to open rail lines will have to go together with comprehensive infrastructure development plans. 

An effective traffic policy and traffic planning cannot be viewed isolated of individual transport modes. Only a meaningful cooperation of inter-modal transport is able to solve the upcoming problems. Important work areas of the Austrian Ministry of Transport, Innovation and Technology is the co-ordination of the individual modes of transport (Federal Ministry of Transport Innovation and Technology 2004):

· The traffic master plan represents a co-ordinated concept for the development of the modes road, rail and ship. 

· The transit contract and the “Eco points” regulation, which contain a bundle of measures to reach environmentally compatible processing of the transit traffic (e.g. emission reduction of around 60 per cent; relocation of the transit to the rail) 

· The combined traffic, which uses optimally the advantages of the individual modes 

1.5.3. Combinations of the rail with the air sector

High-speed rail network (physical) – New infrastructure, extensions (physical)

The split of transportation demand between the different modes of transport evolves with the development of new capabilities, technologies, constraints and market offerings. Initially, airports were only built for air transportation as if air transport competed with the rest of transport modes; however, more and more interoperability factors influence airport development. At Paris Charles de Gaulle Airport, more than 1 million passengers were transferred from the TGV (high speed train) to the air in 1999. (SPECTRUM 2004)
High-speed rail network (physical) – Slot pricing / Differentiated landing charges / Noise and emission charges / Emission trading / Fuel taxes (economic)

It is clear that high-speed trains - generally travelling at 250-300 kilometres an hour - have taken traffic from the airlines where the two services operate between the same cities. For example, passenger air traffic fell sharply between Paris and Lyon during the early 1980s following the introduction of the TGV. The Paris-London rail link, though not yet running at high speed on the British side, is taking many passengers from what was Europe's busiest air route. Similar effects have been noted on the high-speed rail links between Madrid and Seville, though experience on several routes in Germany suggests that air is retaining its market share where rail journey times exceed three to three and a half hours. It appears that rail is dominant up to journeys of 350 kilometres, the two are competitive between 350 and 1,000 kilometres, above which air travel wins hands down. (CORDIS 2000) So if air traffic is lead towards its marginal social costs through different pricing schemes and charges, it makes train even more attractive and a modal shift from air to the environmentally friendlier train is due. 
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