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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.

It was also argued that there is a need for improving and standardization of the definitions of the used terms in context with analysing social marginal costs.  
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.
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