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1. Introduction

The overall aim of Expert Group 1 is to bring together researchers, policy makers and stakeholders (including both industry and environmental groups) in a series of four 1-day seminars, in order to synthesise information on research and practice and build consensus on the issue of pricing the use of inter urban roads.

More specific objectives are:  

· seeking consensus on the determination of marginal social cost, concentrating on issues where controversy remains (e.g. split of road infrastructure costs between fixed and variable, allocation of variable costs to measures of use, treatment of congestion, external costs of accidents, valuation of environmental effects);

· considering barriers to pricing reform in the road sector, and ways of overcoming them in the light of practical experience

· highlighting differences in the situation on the interurban road sector which require special attention for certain member states (e.g. those with poor infrastructure, heavy transit traffic and acute budgetary difficulties).
Clearly the key issue in inter urban road pricing from the point of view of EC policy is the pricing of heavy goods vehicles, including both the debate over the Eurovignette Directive and the experience of those countries who have already implemented a kilometre based pricing system (namely Switzerland, Germany and Austria).
2. Brief history of the Expert Group
The Group was formed in late 2005/early 2006 and comprises members from government or regulatory bodies, researchers, consultants and other stakeholders.  The list of members in EG Interurban Road is provided in Annex 1. Each Expert Group programme is composed of four seminars, which are held twice a year. The seminars involve around 15 Experts each, selected in order to guarantee a wide coverage of the transport sector in terms of geographical provenance and working area.
The group has met twice so far. The first meeting was held on 25th April 2006 and gave an overview of the issues and the state of the art. It included a review of research and of EU policy and practices in the member states. The second meeting was held on 10th November 2006 and was based on the measurement of marginal social costs as well as the prospects for inter urban road pricing following the new Eurovignette Directive. Both meetings had good attendance and interesting discussions were held. The agendas and the reports for the first two Interurban Road meetings are provided in Annex 2 and 3.
3. Summary of the debate
The main issues that arose from the meetings were:
Charging and cost principles 
What are the charges based on? What costs are covered? If charges are too complex, can people actually understand them? The discussions highlighted the point that even if member states were not opting for full marginal social cost pricing, it was important to consider why they were deviating from it and the gains and justifications of these reasons. It was stated that focussing on marginal social cost pricing has problems as it is very theoretical and costs tend to be unacceptably high. Implementation costs of full marginal social cost pricing are high as the charges are highly differentiated, follow complex charging structures, need heavy monitoring and require expensive technology. The costs of congestion tend to imply higher charges for road users. Therefore there is scope for work in trying to overcome these barriers. 
Acceptability
Pricing reform is generally seen as acceptable among users if the charging system tackles recognised problems, is seen as fair in terms of charging all vehicles regardless of nationality, charged on the basis of vehicle type, and the use of revenue is agreed. The discussion at the Imprint-net first conference further confirmed the importance of acceptability and the need to accept constraints on what is proposed. For instance, it is pointless to propose enshrining earmarking in EC legislation since it is clear that member state finance ministers will never accept it; whilst it is crucial to understand how proposals will appear to the road transport industry, and to ensure that they make sense to all affected by them. Without such measures, progress will always be blocked.
Equity and Regional considerations 
One component of marginal social costs is marginal external accident costs, which is heavily influenced by the value of a statistical life. This varies in different countries. The value of a statistical life depends on income levels, therefore issues exist regarding which countries income levels should be used when calculating an overall value of a statistical life. Also as income levels rise over time, does the value of a statistical life automatically rise by a corresponding level? A number of projects, including the DESIRE project, looked at regional impacts. There are different consequences of tolling only motorways and TENs versus area wide tolling, including impacts on land use. 
Interoperability 
The key barrier to road pricing was considered to be lack of interoperability. The Interoperable road pricing directive 2004/52 was proposed in April 2003 and in force since June 2004. It set out the regulatory framework for the deployment of a European electronic fee collection service in three stages: firstly, definition of the service for 1 July 2006; secondly, HGV and long distance coaches three years later; and stage 3, all vehicles two years later. The basic principles are that there should be one contract and one onboard unit per vehicle. It is available on the whole tolled network and used for whatever toll, fee or tax. There should be the same quality of service in any country, therefore outlawing any discrimination. The interoperable electronic fee collection service is defined in 2006, available for commercial transport by 2009 and for all transport by 2011. 
In terms of the measurement of Marginal Social Costs, the discussions were focussed on the following issues:

Infrastructure costs

In regards to infrastructure costs, the point was raised that only a few genuine marginal cost studies were available. It was often assumed that marginal costs are equal to average variable costs, but is this correct? The questions that arose are: What is the general pattern of results from the available marginal cost studies? What are the reasons for the different findings – methods, data, actual circumstances? Is there a shortcut to split total costs into fixed/variable elements?

There are three approaches to measuring infrastructure costs – engineering, econometric and cost allocation approaches. It was highlighted that there are problems with the econometric approach, as the current spending may not be steady state. If there is no control for quality, the marginal cost goes down with volume as quality improves. This may also explain the very low elasticities in some studies. The overall cost elasticity is 0.7 – 0.8, but there is a confused picture as to how the marginal costs vary with the traffic volume. 

Accident costs

Accident costs are based on the value of a statistical life and new research tends to confirm the value of a statistical life to be around 2 million euros. The problems are that there is a scope and scale bias – problems in understanding low level risk. There is also a hypothetical bias – hypothetical and scale bias can have similar causes. There is also the problem that risk reduction is a public good, which may bias the results of stated preference exercises. 

Congestion costs

There are long running debates as to whether congestion costs are internal or external, and whether, if capacity is appropriately adjusted, there is any need to charge for congestion costs. The latter argument is essentially an argument for charging long run marginal cost rather than short. It is a stronger argument on inter-urban roads, where capacity can be adjusted, than on urban where this is often practically impossible.

There are various ways of estimating the time costs of congestion: speed-flow relationships, queuing models (the external cost differs depending on where you are in the queue), simulation models (e.g, SATURN), and aggregate approximations (e.g, area speed-flow curves). There is the issue that many countries have their own way to measure marginal external costs and this differs from country to country. Why is this? Do speed-flow relationships really vary between countries? Is it because the roads differ – different infrastructure characteristics? Does driver behaviour differ, etc?

The discussion raised the point that in certain European countries, there was no or very little congestion on interurban roads, hence this may strongly be an urban problem. So the relevance of congestion pricing varies from country to country, although ultimately it may become necessary even in countries where it is currently not an issue.

Environmental costs

The main cost drivers (apart from vehicle characteristics) are: for air pollution – receptor density close to the route, local meteorology (average wind speed) and geographical location within Europe; for noise – traffic situation (speed and traffic volume – background) and population density close to the emission source; for global warming – fuel/electricity consumption of a vehicle and underlying electricity production mix.

It was noted that as vehicles become cleaner, so the dominant environmental cost on inter-urban roads will be global warming, especially if tougher targets than Kyoto are agreed leading to higher unit costs of greenhouse gases, as advocated by the recent Stern report in the UK. But fuel tax is a wholly appropriate instrument for charging for global warming, weakening the case for comprehensive road pricing for environmental purposes (for interurban transport).

Another major area discussed at the meeting was the prospects for inter urban road pricing following the new Eurovignette Directive. 

For the future, HGV charging schemes in the process of planning include Belgium, Czech Republic, Hungary, Netherlands, Poland, Slovakia and Sweden. Finland and Ireland are looking into future possibilities. In June 2008, the European Commission is expected to present a model for assessment of all external costs as a basis of calculating infrastructure charges. A future revision of the Eurovignette Directive is expected which should address some of the failings of current directive – include external costs of congestion, environmental damage, noise, health costs etc. It should internalise the real costs to society with a proper cost assessment, and there should be non-discriminatory charges between modes.

The final version of the Directive is quite flexible about how infrastructure costs are calculated and allocated to vehicle types. Although, variation of the basic charge is limited to +100% (and evidence suggested that this was an inadequate variation), supplementary regulatory charges are permitted for congestion and environmental reasons.

Some member states wanted to exclude certain TEN roads and motorways from charging. They may try to avoid charging in economically weak areas. This is already the case with motorway pricing in Portugal, where shadow tolls are used in poorer areas. This raises important issues concerning the distributional and wider economic effects of road pricing.  
Some of the issues that were raised as needing further research include:

· What are the justifications for deviating from marginal social cost pricing? 
· More comprehensive measurement of marginal social costs, especially wear and tear costs, reliability and generalisation
· Greater assessment of the impacts of charging systems (land-use, regional and distributional impacts) and what lessons we have learnt and how we can improve charging

· Evidence on the appropriate levels of complexity of charges

· Process and institutions (e.g, price regulation, use of revenues): Further research is needed in terms of who manages the pricing policy and who sets the charges? The issue was raised that government defines the rules; therefore if the government changes the rules, private companies should gain compensation. The companies are much better informed than the government over issues such as elasticity. Therefore it is important to consider who should set the parameters of the scheme, and should compensation be paid for changes?
· Technology and interoperability: More research on the costs of alternative ways of administering charges, and whether they are worth the money. A study of national road pricing in Britain, showed very large benefits but also high costs, particularly if the scheme were a national scheme based on GPS, in the configuration and status as it is available to date.

· Improve statistical data on costs (problems of incomplete databases): the discussions raised the point that there are statistical data problems in some countries e.g., Hungary, Czech Republic. If correct statistical data is not provided, then it is difficult to set charges that truly reflect the costs.

It may be seen that much progress has been made with estimating marginal social cost and an increasing number of countries are considering introducing some sort of user charge on inter urban roads. But there are still controversial issues regarding the way in which marginal cost of infrastructure varies as a proportion of average cost, the appropriateness of charging for congestion on inter urban roads and the equity and wider economic impacts of road user charging as well as its administrative costs.

4. The way forward
There are two further meetings of the Group planned; one for the spring of 2007 and another in the autumn.  

The third meeting is to be based on ‘impacts and implementation’. It was pointed out in the first meetings that a greater assessment of the impacts of charging systems is needed and further discussions on what lessons we can learn from practical experiences and how we can improve the charging principles were seen as important.

The plan for third meeting is looking at:

· the impacts of marginal social cost pricing or other policy options, considering experiences in member states such as Austria and Germany as well as modelling exercises
· understanding the impacts of charging for these costs on the levels of road traffic, mode split, choice of types of vehicles, vehicle routeing and time of day choices

· broader economic impact, including in particular regional and equity impacts

· structure and complexity of charges

· institutional arrangements and rules, and

· choice of technology.

The fourth and final meeting of the Group is expected to focus on agreeing on conclusions.  This meeting is expected to review the previous seminars and attempt to pull together overall conclusions

It is envisaged that the process of forming these conclusions will begin with the Expert Group Leader, Rapporteur and Chair liaising to produce a draft set of key conclusions, and that this document would then serve as the focus for discussions at the final meeting of the Group. During the meeting, Experts will be invited to comment on, amend, delete or add to the key conclusions so that a revised document can be prepared following the meeting.  The resulting document will seek to represent the conclusions of the Group as a whole.  This would then be submitted to the final IMPRINT-NET conference to serve as a basis for discussion amongst the wider constituency of IMPRINT-NET delegates.  Input could also be sought via posting the document on the project website.  Any further amendments that are proposed through these channels would then be circulated for discussion amongst the Expert Group members, before arriving at a final set of conclusions. 
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Expert Group on Interurban road
Workshop 1

Overview of issues and state of the art

25th April 2006
Batool Menaz, Bryan Matthews and Chris Nash

Report of the Discussion

1. INTRODUCTION

This is a report of the discussions at the first IMPRINT-NET Expert Group on Interurban Road, held in Brussels on 25th April 2006. The objectives of this group are to synthesise information on research and practice, and to build consensus on issues such as marginal social cost pricing, barriers and problems in interurban road pricing. Interurban road looks at both heavy goods vehicles (HGVs) and private cars.

Experts are invited to participate in the group in their personal capacity, rather than as representatives of particular organisations, and ‘Chatham House’ rules will apply so as to encourage the free and open exchange of views.  Short reports of each meeting will be prepared and circulated amongst the group to serve as a record and to help to inform each subsequent meeting.  Towards the end of the project, each of the reports will then serve as input to a final report summarising the conclusions of the group as a whole.  

The objectives for this first meeting were to provide an overview of the state of the art and to discuss the issues that should be considered in the subsequent meetings.  It comprised presentations on: 

EC policy; the state of relevant research; and Experiences in Germany, Austria and Switzerland, 
This report focuses on the discussions sparked by these presentations, but groups the issues raised by theme, rather than in the chronological order in which they were raised on the day. The slides from these presentations, along with the Agenda for the meeting, a Research Briefing note, a background note on the workings of the group and a host of information and links relating to the overall project are available via the project website www.imprint-net.org.

The key issues to be considered in subsequent sections are:
· Charging principles

· Equity, regional factors and interoperability

· Implementation and Impacts

We then try to sum up some conclusions, which mainly focus on issues to be considered further in future meetings.
2. CHARGING AND COST PRINCIPLES 

The European Commission’s policy is that prices should be related to the marginal social cost of road use. If the marginal social cost is charged, then the user has the incentive to correctly choose which mode to use, what route to take etc.  

There has been a vast amount of research on the charging principles and issues regarding marginal social cost pricing. In transport infrastructure, short run marginal cost pricing is the principle most often adopted. For roads, the key components of this are wear and tear costs, delays to other vehicles, external accident costs, air pollution, noise and global warming. 

The European pricing policy framework aims to be flexible, supportive and moves towards pushing for gradual change. The new directive on charges for heavy goods vehicles does not go as far as to fully allow the implementation of charges based on marginal social cost, but provides more freedom and more possibilities for member states to differentiate tolls. The directive looks towards long run marginal costs in that it charges the capital costs of expanding the road system. The average charge is tied to average infrastructure costs rather than externalities. Nevertheless, it does provide for variations in the toll to reflect external costs including variations according to emissions classes. For instance, there may be a lower off-peak charge and a higher peak charge, but the overall sum should be the same. 

The constraint that member states are not allowed to reduce their fuel taxes below a minimum rate, resulting from the energy directive, is viewed as problematic by those who would wish to see efficient transport prices focused wholly on a distance-based charge.

The European Commission aims at optimising each mode of transport. Under the new Directive, charges and tolls may be levied on all roads not just the motorways, at the initiative of each member state. From 2012, member states that operate lorry charges must include all vehicles of 3.5 tonnes and above, but they can already do so before 2012.

In mountainous areas, the amended Directive allows the opportunity for member states to levy mark-ups on top of the weighted average fee under the condition that the additional revenues are used for a priority TEN-T project in the same corridor. The mark-ups could be a maximum of 25% for cross-border priority projects and a maximum of 15% for other priority projects.

If two neighbouring countries charge different tolls (e.g, one country charges double), there is an issue of subsidiarity and whether it is appropriate for member states to make such decisions. If the actual costs differ in each country, different countries will make different decisions on the rates at which to set the tolls. It is possible to have such differences, but they must be based on evidence on costs. 

A point was raised that if charges are too complex, can people actually understand them? We need to consider what are the benefits of a very complex system which accurately reflects costs, as compared with a more simple system that reflects costs in a more crude way but which is more acceptable and easier for road-users to respond to.

The theory of social marginal costs should be looked at in more detail and it was pointed out that not all initiatives are aimed to reach this, is this something that we should be looking at? Are there good reasons to depart from marginal social cost pricing? For instance, it was suggested that more differentiation might be desirable even if implementation of full marginal social cost pricing was politically unacceptable.

The proposal for a directive covering all modes has now disappeared. Directives end up being modal; this is in keeping with the Commission’s process of gradual reform.

3. EQUITY, REGIONAL FACTORS AND INTEROPERABILITY

It is generally seen as acceptable amongst users if the charging system:

· tackled recognised problems, 

· was seen as fair in terms of charging all vehicles regardless of nationality,

· charged on the basis of vehicle type, and 

· the use of the revenue had to be agreed.

The amended Eurovignette Directive recommends that the revenues from tolls and user charges should be used to benefit all transport modes. However since it is not an obligation, it was argued that member states can also use the revenues for non-transport purposes and are not required to earmark revenues.

A particular equity issue concerns accident costs. One component of marginal social costs is marginal external accident costs, which is comprised of a number of things such as the cost of a loss of life. This is generally represented by the value of a statistical life. This varies in different countries. The value of a statistical life depends on income levels, therefore issues exist regarding which countries income levels should you use when calculating an overall value of a statistical life? Also as income levels rise over time, does the value of a statistical life automatically rise by a corresponding level?

The DESIRE project looks at regional impacts. There are different consequences of tolling only motorways and TENs versus area wide tolling. There are impacts on land use. A survey of a number of European industries (middle and large) asked what they would do if road pricing became more severe (i.e, higher charges). The most obvious common response was to change hauliers, which leads to strong competition amongst the haulage industry. Other responses include changing the organisational structure of the industry, modal change etc.  There is also a need to consider the issue of relocation.

The key barrier to road pricing was considered to be lack of interoperability. The Interoperable road pricing directive 2004/52 was proposed in April 2003 and in force since June 2004. It set out the regulatory framework for the deployment of a European electronic fee collection service in three stages: firstly, definition of the service for 1 July 2006; secondly, HGV and long distance coaches three years later; and stage 3, all vehicles two years later. The basic principles are that there should be one contract and one onboard unit per vehicle. It is available on the whole tolled network and used for whatever toll, fee or tax. There should be the same quality of service in any country, therefore outlawing any discrimination. The interoperable electronic fee collection service is defined in 2006, available for commercial transport by 2009 and for all transport by 2011. 

A separate congestion charge is permitted outside the scope of the directive. It can be done on the TENs – congestion charge as a separate new instrument designed to reduce congestion and not an add-on to a motorway toll. Motorway tolls are subject to the rules of the Interoperability directive. If member states apply charging schemes outside the scope of the amended Eurovignette Directive, they have to apply the provisions of the treaty of the EU, which insists on non-discrimination and proportionality. Non-discrimination means that no user of any EU scheme coming from any member state should be charged differently because of origin. Proportionality means that the impact of the instrument on the internal market, mainly the free flow of goods, should correspond to the objective pursued with the implementation of the instrument.

4. IMPLEMENTATION AND IMPACTS OF HGV CHARGING – MODELLING AND LESSONS FROM SWITZERLAND, GERMANY AND AUSTRIA, AND FUNDING ISSUES

4.1 Current state of research 
The IASON project indicated that pricing reform has many impacts. It leads to the reassignment of traffic from urban road to interurban and rural road. The proportion of large trucks in use increases. Around 6% of road tonne kms would divert to rail and water modes of transport (however the DESIRE project thought that diversion would be even less than this because of capacity constraints on rail). There would be an increase in local sourcing of inputs and consumer goods which leads to traffic reduction. In terms of regional impacts, IASON and TIPMAC projects suggest that the biggest traffic reduction will occur in the core countries, which also receive the biggest revenues. Without considering the recycling of revenue, the GDP reduction is slightly bigger in the peripheral regions and countries. However, if revenue is recycled through income tax cuts, all countries benefit though to differing degrees.

4.2 Swiss experience

For Switzerland, it was pointed out that overall road haulage costs had not changed. There had been an increase in the weight limit over the years, which meant transportation costs had fallen; the heavy vehicle fee kept total costs constant over the years. Before the introduction of the heavy vehicle fee, there had been a steady increase in vehicle kilometres, after the introduction of the fee in 2001, vehicle kilometres decreased.

Using less vehicles, hauliers now transport more goods, as they are making more efficient use of vehicle capacity and filling up their vehicles more. There are adjustments in terms of fleet composition as cleaner vehicles are used. There is an advantage for big firm hauliers in terms of logistics. There are economies of scale to be gained and trips can be better utilised. For example, a small firm would generally make a delivery from A to B and return back from B to A empty. However as larger firms tend to have more contracts, they could make a delivery from A to B and make another delivery from B to A therefore making more efficient use of capacity and ensuring better utilisation.

The view on the shift to rail is a problem on a political level. There are less vkms which is an advantage. Looking at the impact on rail, there is no general shift due to the heavy vehicle fee being outbalanced by the higher weight limit. Pricing is only regarded as one element that could encourage shift among others such as reliability, modern infrastructure etc.

In Switzerland, the fuel price has little influence. Switzerland has a much higher share on rail than most European countries. A public transport fund is used for improving rail. The fund provides finance for major projects and tunnels. Work has already started on the tunnels, therefore it is too pricy to reverse.

The general view regarding the Swiss charge was that the system works well and truck traffic has been reduced. There has been an incentive to buy cleaner vehicles, thus the number of cleaner vehicles has increase. The Swiss example shows, that shift to rail is not only a question of pricing. Other measures like reliability and modern infrastructure are important as well. 

4.3 German experience

The German toll has a lower value than the Swiss toll and only applies to motorways. As in Switzerland, there is no evidence yet of a diversion to rail. Is the demand elasticity for road transport so low? The numbers suggest that regardless of whatever is done, the hauliers will try to offset it by improving efficiency.

The German system was more costly to implement than the Swiss and there is a debate on what system to choose in Eastern Europe, as there are issues regarding the cost of OBUs (these are supplied free but the operator pays for installation). The cost of toll collection is 20% of revenue rather than 15% as hoped for. By law in Germany the transaction costs have to be lower than 20 % of the revenue. A comparably high amount of costs are involved in the enforcement system, which was designed according to the requirements of the government. The issue was raised that the problems of cost are not with the instruments but with the actual operation of the system, the special requirements as well as the fact, that it is the first generation of an innovative tolling technology.

It was put across that the amount of the German toll has been calculated according to the relevant EU Directive and there has not really been any choice. Only infrastructure costs were taken into account for the calculation of the fee. It only applies to motorways, resulting in some diversion to other roads. This problem may be dealt with by charging some other main roads, as well as by closing some roads for through-traffic of HGV's. There are also considerations regarding raising charges during the day and reducing them at night.

It was argued that Germany does not really have a pricing policy. They are charging to fill a gap in the budget. It is less about making efficient use of infrastructure and more about raising revenue and financing transport infrastructure. However, conversely it can be argued that the German government has an objective of removing bottlenecks or congestion, and follows an integrated policy to link transport modes and thus spend the revenues on new road, rail and inland waterways.   

4.4 Austrian experience
Motorway tolling has occurred in Austria since 1968, with the A13 Brenner motorway connecting Austria and Italy via the Brenner Pass. The toll for vehicles above 3.5 tonnes was introduced in 2004 and it replaced the vignette. There is the possibility to build another 520km of new motorways and express roads in Austria within the next 15 years. On the alpine section of the old system, private cars also paid. Cars still have to buy a vignette.

The main objective of the Austrian toll system was to finance the motorway network. Additional revenue expected in the first year was estimated to be 600 million Euros. It was hoped that the tolling system would slow down the growth of road freight traffic, as the distance travelled became more financially important. The expected reactions of the transport sector include better logistical decisions leading to a reduction in empty trips, better use of loading capacities and increased use of alternative transport modes such as rail and waterways.

The toll system has no differentiation by pollution emissions, therefore gives no incentives to use cleaner vehicles. There are issues of traffic diversion. On certain links, traffic is diverted from the tolled motorways to free roads, which has a negative impact to the traffic flow and to citizens. Brenner is regarded as the most attractive way to cross the Alps, as there is no border control and no tunnels.

Otherwise, the experiences of the Austrian system so far are seen as generally positive. It was successfully implemented in spite of hard opposition at the start, and it is now well accepted by the users. The system is based on well known and simple technology (DSRC, microwave) which makes it very reliable (99.9% correct transactions). The system is also regarded as simple and easy to understand, with low equipment costs for users.

There has been some diversion to other roads, but it is not seen as desirable to extend the pricing system to all roads as this would mean charging local traffic as well; rather the problem will be dealt with by closing certain roads to heavy goods vehicles.

4.5 Funding – taxation and shadow tolls
Regarding alternative funding mechanisms, the point was raised that there is a need to see the whole context. In situations where the traffic starts off in one EU country and moves into another EU country, vehicles could fill up with fuel in one country and use it in another. This brings up the problem of fuel taxation, as governments may tax in one country, vehicles may fill up in countries where fuel is cheaper and then create traffic in the taxing country.

Shadow tolls are a mechanism for funding roads and paying the private sector to build roads. The private sector is paid by the government on how much vehicles use the roads. It was discussed that the government does not have money for all the tolls, and this calls for the need for real tolls. In Portugal, the company is paid so much per vehicle using the road by the government. 

The issue was raised of having shadow tolls in the poor half of the country and real tolls in the rich half of the country; this was most specifically related to Portugal but could apply in other countries too.

5. CONCLUSIONS AND OPEN ISSUES FOR THE NEXT SEMINAR

The discussion highlighted the point that even if member states were not opting for full marginal social cost pricing, it was important to consider why they were deviating from it and the gains and justifications of these reasons. It was stated that focussing on marginal social cost pricing always has problems as it is very theoretical and costs tend to be too high, therefore there is scope for work in trying to overcome these barriers. Further discussion of the new Directive, the text of which would be circulated after the meeting, would be useful.

Further research needs to include more comprehensive measurement of marginal social costs, especially wear and tear costs, reliability and generalisation. Better evidence is needed on the impacts of pricing reform, such as land use, regional and distributional impacts. Evidence is needed on appropriate levels of complexity of charges. More evidence is needed on infrastructure costs, accident costs and environmental costs. Evidence emerging from the GRACE project will be discussed at the next meeting.

A greater assessment of the impacts of charging systems is needed and what lessons we can learn from practical experiences and how we can improve the charging principles.

How far are the countries looking to internalise external costs – for instance, Germany, Austria and Switzerland? Can you have a patchwork of different schemes with different costs and different objectives? What are the consequences?

The issue was raised that people in one village do not want to pay more than people from another village – there is a need for the system to be or at least seem equitable.

The discussions raised the point that there are statistical data problems and there is a need for the completion of databases in some countries e.g, Hungary, Czech Republic. If correct statistical data is not provided, then it is difficult to set charges that truly reflect the costs.

It was said that further research was needed in terms of who manages the pricing policy and who sets the charges? The issue was raised that government defines the rules; therefore if the government changes the rules, private companies should gain compensation. The companies are much better informed than the government over issues such as elasticity. Therefore it is important to consider who should set the parameters of the scheme, and should compensation be paid for changes?

A number of forthcoming studies were highlighted as being of potential interest to the group for future meetings.  Most notably:

- DG TREN’s multimodal state of the art study – due to report in May/June 2007

- Swiss study of external costs and 

- Swiss study of the economic effects of the Heavy Vehicle Fee.
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Report of the Discussion

1. INTRODUCTION

This is a report of the second IMPRINT-NET Expert Group meeting on Interurban Road, held in Brussels on 10th November 2006. The objectives of this group are to synthesise information on research and practice, and to build consensus on issues such as marginal social cost pricing, barriers and problems in interurban road pricing. Interurban road looks at both heavy goods vehicles (HGVs) and private cars.

Experts are invited to participate in the group in their personal capacity, rather than as representatives of particular organisations, and ‘Chatham House’ rules will apply so as to encourage the free and open exchange of views.  Short reports of each meeting will be prepared and circulated amongst the group to serve as a record and to help to inform each subsequent meeting.  Towards the end of the project, each of the reports will then serve as input to a final report summarising the conclusions of the group as a whole.  

The objectives for second meeting were to update on research findings, such as the measurement of marginal social costs: infrastructure, accident, congestion and environmental costs. The implications of the new Eurovignette Directive were discussed, as well as the developments of proposals by Britain and Sweden.
The key issues to be considered in subsequent sections are: measurement of marginal social costs, and the prospects for inter urban road pricing following the new Eurovignette Directive.

We then try to sum up some conclusions, which mainly focus on issues to be considered further in future meetings.
2. Research Findings: Measurement of Marginal Social Costs

Infrastructure costs

In regards to infrastructure costs, the point was raised that only a few genuine marginal cost studies were available. It was often assumed that marginal costs are equal to average variable costs, but is this correct? The questions that arose are: What is the general pattern of results from the available marginal cost studies? What are the reasons for the different findings – methods, data, reality? Is there a shortcut to split total costs into fixed/variable elements?

There are three approaches to measuring infrastructure costs – engineering, econometric and cost allocation approaches.

The engineering based approach analyses the impacts of the traffic load and the climate on the lifetime of the road surface. This approach is based on the measurement of the road condition and assumes a condition-responsive maintenance strategy, i.e, maintenance and renewals are only carried out when the road reaches a certain condition. There is a tendency that the marginal cost estimates based on ‘ideal’ conditions might be overestimated. Examples of research of this approach are the AASHO road test (4th power rule) – vehicles were driven on different road types and the damages were measured, Newbery’s fundamental theorem (1988), Small and Winston (1988), Small (1989), Lindberg (2002) – empirical test of the fundamental theorem, and Haraldsson (2006) – new case-study in GRACE.

The econometric cost function approach analyses the functional relationship between expenditures, traffic loads, climate, etc. It uses neoclassical production and cost function analysis. The approaches are based on observed spending for road maintenance/renewal. The marginal cost estimates are based on real expenditures and there is a problem that this might be underestimated. There are also problems in including more than one traffic variable. Examples of research using this approach are: for Log-linear single equation models – Sedlacek et al (2002) on Austrian roads, Schreyer et al (2002) on Swiss roads, and Bak et al (2006) on Polish roads. For Translog single equation models – Link (2002) on German motorways, and Haraldsson (2006) on Swedish roads. For Translog multi equation models – Link (2006) on German motorways. For Box-Cox single equation models – Gaudry and Quinet (2003) on French rail.

The cost allocation approach assumes a linear curve where average variable costs equal marginal costs. The variable cost estimates are based on expert judgements. Examples of research include Link (2002 and 2006) on renewals in Germany, Haraldsson (2006) on operation and maintenance in Sweden, and Bak et al (2006) on renewals and maintenance in Poland.

In summary, all studies were found to derive non-linear curves, but rather weak non-linearities. The mean of cost elasticity e = MC/AC is generally below 1, the measures with higher time horizons tend to have a higher cost elasticity. The elasticity of renewals is greater than the elasticity of maintenance which is greater than the elasticity of operation. Road operation seems to be a fixed cost activity. There are diverging results for the shape of the marginal cost curves – most studies found decreasing cost curves, however there were increasing cost curves for Germany (Link 2006), Austria (Sedlacek et al 2002) and Sweden (Lindberg 2002). 

What are the differences due to? Is it the methodologies used? The marginal cost curves derived with the cost function approach decrease for single equation models (except Austria) and increase for multi-equation Trans-log models. The marginal cost curves derived with the duration approach (Sweden) decrease.   

There were problems with the econometric approach, as the current spending may not be steady state. If there was no control for quality, the marginal cost goes down with volume as quality improves. This may also explain the very low elasticities in some studies. The overall cost elasticity is 0.7 – 0.8, but there is a confused picture as to how the marginal costs vary with the traffic volume. 

Accident costs

Accident costs are a mix of external and internal costs. They are external to the extent that some costs are borne by third parties (e.g. the state) and that the accident risk changes as more vehicles are added to the roads. External costs are high for HGVs – likely to kill people other than occupants. The risk elasticity is still unclear but may fall with traffic volume – speeds fall and fatal accidents are replaced by serious non-fatal accidents.

Accident costs are based on the value of a statistical life and new research tends to confirm the value of a statistical life to be around 2 million euros. The problems are that there is a scope and scale bias – problems in understanding low level risk. There is also a hypothetical bias – hypothetical and scale bias can have similar causes. There is also the problem that risk reduction is a public good, which may bias the results of stated preference exercises. 

Congestion costs

There are long running debates as to whether congestion costs are internal or external, and whether, if capacity is appropriately adjusted, there is any need to charge for congestion costs. The latter argument is essentially an argument for charging long run marginal cost rather than short. It is a stronger argument on inter-urban roads, where capacity can be adjusted, than on urban where this is often practically impossible.

There are various ways of estimating the time costs of congestion: speed-flow relationships, queuing models (the external cost differs depending on where you are in the queue), simulation models (e.g, SATURN), and aggregate approximations (e.g, area speed-flow curves). There is the issue that many countries have their own way to measure marginal external costs and this differs from country to country. Why is this? Do speed-flow relationships really vary between countries? Is it because the roads differ – different infrastructure characteristics? Does driver behaviour differ, etc?

In order to find the appropriate price to charge for congestion costs, it is important to take account of the adjustment in the volume of traffic that will follow the introduction of pricing, and find an equilibrium value. Adjustment mechanisms to congestion include routeing, destination, mode and trip frequency which are taken account of in the standard four-stage model. It is however important to allow for all ways that users may respond, including other adjustments such as changes in time of day (SATURN runs peak and off-peak models) and changes in car occupancy which was important in the UK national road pricing study..

Why do the results vary? The actual reasons may be due to the size of area modelled, the actual volumes and capacities, and the range of choices available. The modelling reasons include the approach, network density and choices modelled.

The discussion raised the point that in certain European countries, there was no or very little congestion on interurban roads, hence this may strongly be an urban problem. So the relevance of congestion pricing varies from country to country, although ultimately it may become necessary even in countries where it is currently not an issue.

Environmental costs
In terms of quantifying the environmental costs, the relevant cost categories are: air pollution (health, agricultural crops, man-made material), noise (health, annoyance), climate change (greenhouse gases CO2, nitrous oxide N2O, methane CH4 etc). Relevant emissions to be considered are those from vehicle operation and fuel provision. The costs vary depending on the site (local environment, geographical location) and vehicle technology. 

The general approach is based on the Impact Pathway Approach which starts with the pollutant emission and then considers the transport and chemical transformation; it then looks at the physical impacts which are finally valued in monetary terms.

In terms of air pollution, impacts considered include public health mortality and morbidity (reduction in life expectancy due to acute and chronic effects, respiratory and cardiac hospital admissions, restricted activity days etc), material damage (ageing of galvanised steel, limestone, natural stone, mortar, sandstone, paint, rendering, zinc), and crops (yield change for wheat, barley, rye, oats, potato, sugar beet, rice, tobacco, increased need for liming, fertiliser effects). The variation of damage caused by primary particles was illustrated looking at a trans-European trajectory, showing high damages in built-up areas and low damages in sparsely populated areas. The damage caused by secondary particles (nitrate and sulphate aerosols from SO2 and NOx emissions) varies less than primary particles do, because local population density is not  relevant due to the time required for their formation. 

In terms of noise, the impacts considered include the health effects – hypertension and ischaemic heart disease. However, annoyance, which is considered based on either hedonic pricing, or contingent valuation studies, or exposure-response functions, is dominating the quantifiable costs.

In terms of greenhouse gas emissions, there are no country specific values due to the global character of damages. There are high uncertainties involved, therefore values are often based on costs to reach a socially accepted target (e.g, reductions agreed in Kyoto protocol).

The main cost drivers (apart from vehicle characteristics) are: for air pollution – receptor density close to the route, local meteorology (average wind speed) and geographical location within Europe; for noise – traffic situation (speed and traffic volume – background) and population density close to the emission source; for global warming – fuel/electricity consumption of a vehicle and underlying electricity production mix.

In summary, an operational consistent framework for monetary valuation of marginal environmental costs is available. Quantifiable marginal costs for interurban transport tend to be smaller than for urban transport due to the lower receptor density close to the source. The importance of air pollution from fuel provision increases with decreasing emissions from vehicle use. In the transfer of results, non-linearities should be considered. This issue is addressed in the GRACE project.

It was noted that as vehicles become cleaner, so the dominant environmental cost on inter-urban roads will be global warming, especially if tougher targets than Kyoto are agreed leading to higher unit costs of greenhouse gases, as advocated by the recent Stern report in the UK. But fuel tax is a wholly appropriate instrument for charging for global warming, weakening the case for comprehensive road pricing for environmental purposes (for interurban transport).

3. Prospects for charging on inter urban roads following the new Eurovignette Directive
The second major area discussed at the meeting was the prospects for inter urban road pricing following the new Eurovignette Directive. It was stressed that the Directive imposes no obligation for member states to introduce road pricing for lorries. The Directive sets the rules for member states that have, or want to introduces user charges or tolls for vehicles weighing over 3.5 tonnes on roads on the TEN-R. Member states are free to decide on any road pricing scheme outside the scope of the directive. Subsidiarity applies to decisions on charging for light vehicles and on other roads. EU treaty principles of non-discrimination and proportionality do of course apply.

Under the Directive, average revenues from such charges may not exceed average infrastructure costs. Tolls should be based on the principle of recovery of infrastructure costs only. The weighted average fee (total revenues/total vehicle kms) must not exceed costs on the tolled network. There are two important exceptions – regulatory charges and mark-ups. Mark-ups are a surcharge permitted in sensitive areas such as mountainous regions, which are subject to acute congestion or suffering significant environmental damage. The revenue is earmarked for TEN-T projects in the same corridor. The mark-up is a maximum of 25% for cross-border priority projects and a maximum of 15% for other priority projects. Regulatory charges refer to additional fees on top of the weighted average fee to combat specific problems of traffic congestion and environmental impacts.

If a member state levies user charges, it is obligatory to include all vehicles above 3.5 tonnes from 2012. Fees can be varied on the basis of time of day and day of week, and obligatory variation on ‘Euro’ emission classes or PM/NOx emissions as of 2010.

Member states can use the revenues from the tolls and user charges at their discretion. It is recommended that the revenues should be used to benefit the transport sector and optimise the whole transport system (including other modes), however this is not legally binding and revenues could be used for non-transport purposes. Member states are obliged to ensure that the systems are properly implemented and that effective, proportionate and dissuasive penalties are applied.

For the future, HGV charging schemes in the process of planning include Belgium, Czech Republic, Hungary, Netherlands, Poland, Slovakia and Sweden. Finland and Ireland are looking into future possibilities. In June 2008, the European Commission is expected to present a model for assessment of all external costs as a basis of calculating infrastructure charges. A future revision of the Eurovignette Directive is expected which should address some of the failings of current directive – include external costs of congestion, environmental damage, noise, health costs etc. It should internalise the real costs to society with a proper cost assessment, and there should be non-discriminatory charges between modes.

The final version of the Directive is quite flexible about how infrastructure costs are calculated and allocated to vehicle types. Although, variation of the basic charge is limited to +100% (and evidence suggested that this was an inadequate variation), supplementary regulatory charges are permitted for congestion and environmental reasons.

Some member states wanted to exclude certain TEN roads and motorways from charging. They may try to avoid charging in economically weak areas. This is already the case with motorway pricing in Portugal, where shadow tolls are used in poorer areas. This raises important issues concerning the distributional and wider economic effects of road pricing.  
A further important issue needing more research is the costs of alternative ways of administering charges, and whether they are worth the money. A study of national road pricing in Britain, showed very large benefits but also high costs, particularly if the scheme were a national scheme based on GPS, in the configuration and status as it is available to date. At present, schemes in the main conurbations based on microwave technology may give better value for money; the government is encouraging these with the Transport Innovation Fund. It was noted that in London, around 50% of the revenue is used for administration – there is a need to make it more cost effective. At the initial stages, London needed a scheme that they could implement quickly and they needed something that would work. Hence the dependence on automatic number plate recognition. TfL is now looking towards other technologies.

4.  CONCLUSIONS AND OPEN ISSUES FOR THE NEXT SEMINAR
On the two key issues discussed in the seminar, it may be seen that much progress has been made with estimating marginal social cost and an increasing number of countries are considering introducing some sort of user charge on inter urban roads. But there are still controversial issues regarding the way in which marginal cost of infrastructure varies as a proportion of average cost, the appropriateness of charging for congestion on inter urban roads and the equity and wider economic impacts of road user charging as well as its administrative costs.


Many studies have attempted to predict these impacts, including the ECMT study, DESIRE, TIPMAC, IASON, and ASSESS, and it is suggested that a future meeting might look more closely at the results.

A second major issue to return to is the appropriate approach for new member states, where there are particular issues of high levels of transit traffic and shortage of revenue, which may encourage pricing, but where congestion is often low.

A third major issue is the approach taken by private sector concessions to charging for the use of inter urban roads – how are charges calculated and can they be made consistent with marginal social cost pricing?

The UK published the results of the Eddington study in November which looked at the long-term links between transport and the UK's economic productivity and growth.  Amongst other things, this report looked at road pricing and the impact it could have on reducing congestion and hence boosting economic growth. There will also be new studies available on external costs in Switzerland and a report on the situation in the Netherlands.

Finally it had been stated that there still seems to be an urgent need for improving and standardization of the definitions of the used terms in context with analysing social marginal costs.  
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