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1 Introduction

Throughout the UNITE programme we have been concerned to liaise with policy makers so as to ensure that the work was relevant to the real world of policy.  We twice addressed the DG TREN committee of Government experts on transport infrastructure charging and heard from them about the pricing initiatives being taken at member state level.  Throughout the project, we have had an advisory panel (G. Ericsson, T. Howes, P. Tena, T. Worsley) who have given their views and expertise at key stages in the project. We also carried out interviews within the various modal directorates within DG TREN.  
Three years ago, when we submitted the proposal for UNITE, we defined the work programme around three core aspects – transport accounts, marginal costs, and integration of approaches.  Now, we have developed a set of pilot transport accounts for the member states, we have a series of marginal cost case studies investigating the various elements of marginal costs in a range of contexts.  We have reviewed the prospects for and methods of generalising the marginal cost results, and we have carried out studies on the integration of the accounting and marginal cost approaches.

The purpose of this report is to consider the implications for policy making of our findings.  Section 2 summarises the issues to be considered.  In section 3, we attempt to answer the questions as they relate to marginal costs, in section 4 as they relate to accounts, and in section 5 as they relate to integration.  Finally we draw out the key conclusions.

2 The policy issues
2.1


Overview

The UNITE work programme relates to policy in a number of complex and interrelated ways:

· First, it is directly relevant to transport pricing.  The marginal cost approach provides estimates for efficient pricing in different traffic situations.  Even though pricing policy in transport involves consideration of multiple objectives and constraints, an important starting point for policy is the pattern of efficient prices by mode, area type and route type.  The marginal cost case studies provide relevant information to help populate that approach.  However, it is unrealistic to expect a comprehensive set of marginal costs to be derived from such an approach on its own.  In practice, we need to rely on social accounts data as a generic source of information, and to derive approximate or “average” marginal costs information from such  data using such evidence on cost/output relationships as can be found in the literature.  It is the use of case study and accounts data together which is likely to be the most practical means of generating practical marginal cost estimates which feed into pricing policy.

· Secondly, the work programme is relevant to the creation and maintenance of a set of consistent social accounts for the transport sector as required by EU directives.  To achieve consistency across modes and countries is a formidable task to which we believe UNITE has made a contribution.

· Thirdly, in practice, pricing policy may involve balancing a mixture of considerations.  Efficiency is clearly one but notions of equity fairness, cost recovery and revenue raising are others.  Thus, second-best questions such as how to set efficient prices in relation to marginal cost in the transport sector while achieving a given budgetary result, or how to set transport sector prices in relation to marginal cost given distortions in related sectors elsewhere in the economy are clearly relevant policy issues which may draw on both marginal cost and accounts information and which the integration strand of UNITE has addressed.

· Fourthly, the information both from marginal costs and accounts may provide relevant inputs to decisions relating to other decisions such as decisions on investment and to non-price regulation.  The interrelationship between pricing and efficient investment is an issue of considerable policy interest, both in an economic sense and in relation to the case for Trust Funds and other ways of ring-fencing revenues for transport investments.  Such issues are likely to be particularly relevant for the accession countries.

In the next section, we discuss the information requirements and the progress made by UNITE towards fulfilling these, in more depth.

2.2
Marginal costs

The concept of marginal social costs of transport use is, we believe, a clear one. However, there are numerous issues involved in operationalising the concept.  These are at the levels of methodology, quantification and use for policy analysis and development.

In terms of methodology, it is necessary to spell out what the main methods are for the estimation of different cost elements.  These will involve a mixture of engineering, accounting and econometric methods.  It is unlikely that any one of these alone will be adequate;  a hybrid will be required.  In dealing with this issue, the UNITE project has built upon the recommendations of the High Level Group for Pricing, which proposed core elements of useful methodologies.

In terms of quantification, it is clearly necessary to develop estimates of marginal social costs which are useable for policy purposes.  This means that we need:

· engineering relationships (such as speed/flow/capacity/ on road and rail);

· relevant values (of time, safety, pollution costs etc) and that we need to be able to apply these in a suitably disaggregated way;

· differentiated by mode, area type, route type, vehicle type, time period;
· and suitable indications of levels of accuracy, ranges of uncertainty.

In terms of policy it is necessary to provide guidance on how the results may legitimately be used for pricing at sector and sub-sector level.  In particular, the issue of modelling demand/supply re-equilibration with respect to price changes needs discussion.  In designing efficient price schemes, the demand/supply feedback needs to be taken into account.

2.3
Accounts

There are two objectives of the Accounts strand of the work in UNITE.  The first is to generate a set of transport social accounts at national level.  The second is to provide information on cost levels for particular cost categories, to which suitable cost allocation or similar accounting methods can be applied to obtain estimates of marginal costs, accepting that these will involve a degree of averaging, or even that average cost equals marginal cost for particular cost or traffic categories across the range of traffic volumes being considered.

On Methodology, key issues include agreement on the relevant cost categories, the basis for disaggregation across area types, vehicle types etc, and the basis for valuation of time, safety risk, pollution etc.  As with much European work, issues arise as to the extent to which commonality is required so as to facilitate comparisons across the EU.  This could be:

· commonality of method – e.g. agreement that in transport accounts road maintenance costs are to be handled in a common manner across Member States;

· commonality of values – for example, that common values of travel time are to be used across Member States;

We think there is a stronger case for the first rather than the second.  If local values of time relative to (say) fuel costs are very different in Greece from Germany, we think the social accounts should respect and reflect that difference.

Practical issues arise where Member States have different data or different conventions for using that data.  Achieving a truly consistent set of accounts to common standards will require commitment by the EU and Member States.

In terms of results, the main issues concern the levels of aggregation/disaggregation at which it is both feasible and useful to present the results.  Comparisons of results across Member States are, of course, interesting in themselves, but comparisons between cities, inter-urban routes, rural roads etc, in different countries would be more interesting because these would be closer to comparing like with like.  However, even the limited degree of disaggregation we sought to achieve proved impossible in many cases.
We would argue for a high degree of caution in the direct use of transport accounting data for policy-making.  Neither an efficiency, nor on equity grounds do we see a strong case for 100% cost recovery, and in any case questions arise as to which costs it is legitimate to recover from users in aggregate.  However, we do consider accounts to be useful as a source of data for estimating marginal costs (for some cost categories) and as a source of evidence relating to equity issues and to the determination of the budget constraint by political authorities.

2.4
Integration

The integration strand of the research has sought to build a bridge between the marginal cost and accounts strands and to model different pricing scenarios under various second-best conditions.  This part of the work inevitably relies more on economic theory and modelling to make a complex reality more tractable. 
In this strand of the work, we posit that the authorities are interested in the macroeconomic (ie multi-sectoral) performance of transport pricing strategies and also that for practical tariff-setting, budget constraints will be relevant.  In that context, key issues include the information requirement for efficient second-best pricing, the ways to represent the interfaces between the transport sector and other sectors in the economy, and the ways in which accounts information might sensibly be used alongside marginal cost information in such a context.  The key output is to help develop an understanding of the effects of those credible restrictions on the pattern  of price : cost relationships relative to the first best pattern.  Understanding what drives the direction and magnitude of changes relative to that base can give very useful insights for policy which we discuss further below. 
In order to pursue these objectives both partial and general equilibrium models were utilised to examine alternative pricing strategies and the relevance of various constraints on efficient pricing. In addition, a review was undertaken of pricing doctrines and the way in which they influence policy in the various member states.
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3 Marginal Cost Research
3.1 Introduction

The following table presents the wide variety of  case studies undertaken by the modes and cost categories they cover.

Table 1. Quantitative overview of the case studies by mode and cost category

	Category
	Road
	Rail
	Air
	Inland Waterways
	Maritime
	Total – by cost category

	Infrastructure costs
	2
	2
	1
	1
	2
	8

	Supplier operating costs
	0
	2
	1
	0
	0
	3

	Congestion costs 
	6
	1
	1
	0
	0
	8

	Mohring effect
	0
	1
	1
	1
	0
	3

	Accident costs
	3
	2
	0
	1
	1
	7

	Environmental costs
	6
	3
	0
	1
	1
	11

	Total – by mode
	17
	11
	4
	4
	4
	40

	Source: D3, Unite – update


As can be seen, not surprisingly the largest number of the case studies cover  road transport. This is explained in particular by the relative importance of the  costs for this mode of transport. Some of the costs are considered of no or minor significance for certain modes and therefore no case studies were implemented. For example accidents in aviation are rare, and most costs are internal while the role of congestion in waterborne transport is normally insignificant. 
In the following, we will bring together the main conclusions of the UNITE case studies firstly on methodology and secondly on empirical results.

3.2 Methodology

In this section we summarise our conclusions about the appropriate methodologies for use in estimating marginal social cost and the extent to which marginal cost estimates may be adapted or transferred from one context to another. We consider transferability in terms of methodology, input values, functional relationships and output values, and look at each cost category in turn.

3.2.1. Infrastructure costs

For road and rail, previous studies tend to use a (top-down) cost accounting approach, based on a simple division into fixed and variable costs. Very few included regression analysis to derive marginal costs. The cost accounting approach basically divides costs into categories and allocates them to the output measure deemed most appropriate. This is a simple practical approach for which the data is usually readily available. For an example of tis approach from a specific UK study see Table 2. In this case, marginal cost is estimated as around 50% of average cost, with marginal cost varying between vehicle types mainly on the basis of standard axle kilometres. However, this result depends on a specific set of assumptions about which cost elements are fixed and which are variable, and there is no agreement between different studies on this issue, or on the question of with which output measure they vary; different countries tend to use different conventions. 

Table 2.

Values of Cost Drivers and inclusion in MC Analysis in the UK (Sansom et al, 2002)
	Description
	PCU

-km
	av.gwt

-km
	max gwt

-km
	sa 

- km
	Include in MC?

	Long-life pavements
	
	
	
	100%
	

	Resurfacing
	
	
	
	100%
	

	Overlay
	
	
	
	100%
	

	Surface dressing
	20%
	80%
	
	
	

	Patching and minor repairs
	
	20%
	
	80%
	

	Drainage
	100%
	
	
	
	

	Bridges and remedial earthworks
	
	100%
	
	
	-

	Footways, cycle tracks & kerbs
	
	100%
	
	
	-

	Fences and barriers
	33%
	67%
	
	
	-

	Verges, traffic signs and crossings
	100%
	
	
	
	-

	Sweeping and cleaning
	100%
	
	
	
	-

	Road markings
	10%
	90%
	
	
	

	winter maintenance & misc.
	100%
	
	
	
	-

	Street lighting
	100%
	
	
	
	-

	Policing and traffic wardens
	100%
	
	
	
	-


Note: av.gwt– average gross vehicle weight; max gwt – maximum gross vehicle weight; sa – standard axles (a measure of the relative damage due to axle weights).  The costs attributed to pedestrians for roads other than motorways (50% of the categories from Fences and barriers through to Street lighting) are removed prior to allocation to motorised vehicles.
Source   Sansom et al (2001)

Both econometric and engineering approaches can help with this problem. But data requirements are heavy, and it cannot be expected that such studies will be undertaken every time marginal cost estimates are required. Moreover, the econometric approach is best for getting general information about cost elasticities; it cannot identify the impact of different types of vehicles in great detail because of multicollinearity between the explanatory variables. The engineering approach is therefore needed for this.

In practice many studies will continue to use data from accounts, with cost elasticities and vehicle relativities borrowed from other studies. However even these parameters vary with context. For instance cost elasticities vary with traffic density, and relative marginal costs of heavy vehicles are higher when infrastructure quality is low. This seems to be less of a problem for rail where cost elasticities are generally lower.  Also, many authorities do not decide expenditure on the grounds of necessity, but in relation to budgetary reasons. More research on cost elasticities is needed, particularly for road infrastructure, where considerable variation in the results was found. Our case studies found evidence of a cost elasticity of around 0.8 for road maintenance and renewal, but with much lower figures for less heavily used roads, and 0.2 for rail maintenance and renewal.

Much less work has been done for air and water transport; it appears that marginal infrastructure costs are very low, but that result needs further work to confirm it. For nodes (airports and ports) estimates of marginal operating costs are also needed; a regression approach has been used but again data requirements are heavy. It has to be considered, that cost data in a liberalised transport sector are owned by private companies and thus difficult to compile. Again the marginal cost appears to be very low.
3.2.2. Supplier operating cost

As with infrastructure costs, our preferred approach is the econometric approach, but there are big problems with it. The first is getting appropriate data. Usually data is only available as time series data for an entire company, or for a cross section of different entire companies (or both). One company includes a wide variety of types of service, but it is difficult to estimate the costs of each type of service accurately from such data, and variables representing different types of output are highly correlated. The result is that the econometric approach is most useful to provide evidence on  economies of scale and scope at an aggregate level. Cost elasticities appear to be transferable; usually as in the air case here they are found to be around one with respect to vehicle kilometres, implying constant costs for this category of costs, meaning that an approach based on fully allocated cost should be adequate as an estimate of marginal cost. 

The main approach for more detailed estimates of marginal cost is the cost accounting approach. Accounts are the obvious source of the relevant data, but usually business accounts of the companies concerned rather than national accounts, which are too aggregated.  The standard formula for supplier operating cost is along the lines of:

Cost = a + b* train hours +c* vehicle kilometres + d* peak vehicle requirement

As with infrastructure costs, this estimates the costs resulting from the pattern of service provided. To estimate costs per passenger kilometre it is necessary to understand how the service pattern will respond to changes in traffic. This point is returned to in the next section in the discussion of Mohring effects. 

Logic, rather than econometrics, is used to determine which output variable determines the level of each cost category. This approach does not necessarily deal adequately with effects of peaks on staffing levels, or with variability by type of vehicles. In situations of peak demand, many costs are attributed entirely to the times and locations providing the peak vehicle requirements. This may result in huge differences between peak and off-peak MCs. To estimate this accurately, a better approach is to do a complete vehicle and crew scheduling exercise to identify numbers required and cost.

3.2.3. User cost




Under user costs we consider three elements; congestion costs, scarcity costs and Mohring effects. Congestion arises where one vehicle delays another; scarcity costs where one vehicle prevents another from gaining access to the network and Mohring effects where additional traffic leads to increased frequency of a public transport service leading to external benefits for existing users.

For road, studies using speed flow relationships, either for individual links or on a network basis are commonplace. Many existing models are available which may be used. Yet there is still considerable variability of results. The UNITE urban case studies produced results that are an order of magnitude less than some other case studies, such as the TRENEN case studies.  This may simply be because the UNITE case studies concentrated on locations which were not particularly congested, but this is not always the case. For instance Greater Brussels was one case study where the UNITE figure is very much lower than those in TRENEN. Another explanation is that UNITE has computed congestion costs as they would be were a perfectly differentiated congestion charge introduced, allowing for the substantial reduction of congestion via rerouting that would then take place. This will be much lower either than current congestion costs or congestion costs were a simple cordon or area charge introduced. A third reason may be that UNITE has looked at relatively large areas rather than just city centres as many previous studies have done. When these areas were broken down, of course congestion was found to vary substantially by section of the network.   

Speed flow relationships as well as demand patterns and traffic data cannot be readily transferred due to differences in the standard of infrastructure, traffic laws and in  behaviour between countries. Resulting output values are only transferable with regard to situations where these factors are similar, as well as having similar traffic levels and values of time. If the only difference is in income, values of time may be transferred using an appropriate income elasticity.

Data from the accounts may be of some help here. In the accounts we estimated the average cost of congestion relative to speed flow conditions. If the average and marginal cost curves were linear, then it is easy to show that this is equal to the difference between marginal and average cost, which is the marginal external congestion cost. Given known non linearities, it is likely that in fact this value forms a lower bound to the marginal external cost of congestion. However, the accounts give this at an aggregate level for the country as a whole. Thus whilst this value may be of some use for monitoring the average level of prices relative to marginal cost on the average, it is no help in formulating the details of pricing policy for congestion.

For rail and air, there is very limited evidence on congestion. Within UNITE the methodology we used was regression analysis relating delays to volume of traffic. Much more detailed studies of the relationship between delays and capacity utilisation have been undertaken by Railtrack, the rail infrastructure provider in the UK. The basic regression methodology used in these studies should be readily transferable provided that data may be obtained.  It is more doubtful whether relationships and outputs can be transferred given differences in the infrastructure and the level and mix of traffic. The Railtrack work required the use of different parameters even for different parts of the British rail network. The assessment of opportunity costs of scarce railway and airport slots remains a difficult and under researched area which is a priority for future research. The analysis of slot trading mechanisms and marginal willingness to pay for additional slots (for air and rail transport) might be a possibility to improve the situation.
The Mohring effect is the effect by which increasing volumes of traffic lead to improved services, thus benefiting existing users. For the Mohring effect, which only applies to scheduled transport, an approach based on first principles assuming that operators increase service frequencies in direct proportion to increases in patronage (see  Sansom et al, 2001, section 5.5) may be used to give a simple formula. This may also be adapted to cases where other behavioural rules apply. 

For high frequency regular interval services, the benefit of an additional passenger is:

B = 0.5*h*v*ef

Where B = Mohring benefit from an additional passenger (euros)


h = headway between services (mins)


v = value of waiting time (euros/min)

    
ef = elasticity of service frequency with respect to traffic volume

If the service is a long way from being regular interval than an accurate calculation requires knowledge of the distribution of desired departure times and the precise timetable before and after the increase in traffic.  Where passengers are adapting to a known timetable, and are indifferent between travelling earlier or later, then the mean schedule delay becomes 0.25h instead of 0.5h as in the above formula, and v must be replaced by the value of a departure time shift, rather than waiting time. It is usually lower than the value of waiting time.

The rail case study put forward theoretical arguments to suppose that frequency will increase with the square root of traffic levels (ef = 0.5), and showed that this was in fact the case for inter urban rail services in Sweden. In such a case, it is necessary to allow for the economies of scale in supplier operating cost that result from higher load factors.

The air and scheduled inter-modal freight case studies found a much more varied pattern of response, but in both cases there were significant benefits to existing users from increasing traffic levels. In other words, the UNITE case studies show that this basic result, that increases in traffic lead to external benefits to existing users, applies not just to urban public transport but also to inter urban rail, air and scheduled freight services. In each case users value the improved frequencies and increase in through services resulting. However, the value of these benefits relative to other cost elements is obviously smaller for longer distance trips.  Moreover, price differentiation may recover a larger proportion of consumer surplus as revenue for longer distance trips since more complex price structures may be used.  Thus, whilst in principle the Mohring effect provides an argument for subsidising all scheduled public transport services, its practical importance is greatest for local public transport.
This methodology is general, subject to knowledge of the way in which operators respond to changes in traffic levels, and the value users place on these changes. Values of time and of departure time shift are transferable given knowledge of relevant income elasticities. If frequencies are optimal then the Swedish rail case study shows that marginal social cost should be the same, irrespective of the way frequency adapts to traffic levels.

3.2.4. Accident cost

Many studies in the past have failed correctly to distinguish between internal and external accident costs and used simple average figures. The risk elasticity method and theory presented in UNITE is summarised in the equation for marginal external accident cost below
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where r represents accident risk, a the value of statistical life (VOSL), b ditto for relatives and friends, c the costs for the rest of society, θ the proportion of accident cost that falls on the traveller of type j and E the risk elasticity (ie the relationship between accidents and traffic volume).

It is clear from this that marginal external costs of accidents will differ when any of these parameters differs, and that direct transfers of values from one context to another may only be done if it is believed that all these parameters are unchanged.

We expect the external marginal cost to be high if:

· the accident risk r is high 

· the cost per accident is high (a+b+c);

· most of the costs fall on other groups (θ≈0);

· the risk increases when the traffic increases (E>0);

· or a large part of the accident cost is paid by the society at large (c).

We believe that this method is suitable for all modes in all member states. We cannot foresee any more general form of the external marginal accident cost, except that risk avoiding behaviour should be introduced. This involves formidable practical issues in terms of estimation, however.

Our formula requires knowledge of:

· The accident risk for the mode and context. Such data is usually available and is derivable from the UNITE accounts.

· The relevant risk elasticity. UNITE research has extended the knowledge of risk elasticities and how they vary but this is still an area of uncertainty. However, estimation of elasticities is difficult on a case by case basis.

· The value of a statistical life, which may generally be transferred using data on real incomes. Within UNITE, a general VOSL of 1.5 Mio Euro (European average) has been used. This most sensitive unit value can be adjusted to different countries according to GDP per capita. The value is based on the state of the art of willingness to pay studies to avoid fatality risks.
· The proportion of costs borne by the injurer, which will need to be estimated locally, as it varies with legal and insurance company provisions.

Comment MM:

Maybe it would be good to add a sentence on the relevance for pricing (road pricing versus differentiated insurance systems). Marginal external accident per km costs are low, but there are other cost drivers (age groups, drug risks, local elements etc.).
3.2.5. Environment


Bottom up impact pathway studies are the best way of calculating environmental costs, and are generic enough to be applied to all modes of transport. However, there are several areas of controversy surrounding the use of this methodology such as amibiguities over the effects of particles and nitrate aerosols on human health, the valuation of mortality, ozone impacts and the potential omission of other impacts which cannot be quantified. 

Physical impacts (except global warming) are difficult to transfer to other countries/regions/contexts. A direct transfer of costs due to air pollution cannot be recommended; a generalisation methodology should account for local scale conditions such as population density and meteorology and regional scale costs per tonne of pollutant emitted in a certain area. Most important are dose-response functions to value the impact of PM10 concentration to human health.
Noise cost estimates are also difficult to generalise due to their local nature and dependence on background noise level.

Whilst exposure response functions can be generalised, inputs to dispersion models, due to their site-dependence, cannot be generalised. Specific exhaust and noise emission factors for vehicle types can be generalised, accounting for driving characteristics and average speed. Generalisation of emissions related to vehicle fleets is not recommended. Economic values may be transferred using real income and the Purchasing Power Parity structure.

Regarding global warming, damage cost estimates are transferable as location of emissions is irrelevant. It has to be considered, there is a wide range of unit cost estimations and that unit values are rather sensitive for the comparison of different transport modes.
To the extent that for environmental costs other than noise marginal costs are assumed equal to average costs, accounts do at least produce countrywide averages of marginal cost to monitor overall price levels.  For noise, average cost is likely to exceed average marginal cost. This of course means that an optimal level of noise nuisance cannot necessarily be achieved by pricing alone; nevertheless, in determining optimal traffic levels the marginal cost of noise is still the appropriate concept to use. 

3.3 Empirical results

In this section we present an overview of some of the empirical results from the UNITE case studies, and seek conclusions on the relative importance of the different cost elements by mode and context as well as the degree to which the magnitude of estimates for that cost category varies. It should be noted that in general each cost category for each mode was studied in a different case study, so that the various cost categories cannot simply be added together. Moreover the output variables that were used in the different studies varied, so to make them comparable various assumptions had to be made. The bar charts should therefore be seen as illustrative of general tendencies rather than as precise numerical estimates. Where a range of results is produced by different case studies the bar charts show the upper and lower values.

Figures 1a-b summarise the results for car travel. It is clear that for car the dominant element is congestion (especially for urban trips), however, this varies greatly between case studies. (Note the ranges for congestion costs are smaller than those reported in D15 as here we report network averages rather than results from single road segments). Accident costs are also comparatively large, particularly in urban areas. Also, in urban areas noise is very important, particularly at night, and air pollution is also significant. Many of the environmental costs also vary due to differences in traffic densities and speeds. Areas of high traffic speed and density report lower marginal noise and air costs, as an additional car has less impact than in quieter areas. Marginal infrastructure costs, air pollution and global warming costs for car are all relatively small.

The most striking feature of these diagram is the enormous variation from case to case for the costs of congestion, noise and air pollution.

Figures 2a-b produces the same diagram for heavy goods vehicles. Here congestion costs are similar as for car, but a smaller component of the overall marginal cost, whilst infrastructure costs are somewhat greater. Noise costs are important for urban HGV travel, and air pollution costs remain important for interurban routes, and in most cases these are over a factor of ten higher than for cars.  One urban  study in a low density traffic area finds night-time noise the dominant factor. (Ranges for congestion costs are again smaller than those reported in D15 for the same reason as described above).

Figures 3a-b show the results for rail passengers. Naturally, supplier operating costs are the dominant element, and are many times higher in the peak than in the off peak.  Urban congestion and inter-urban air pollution costs are the next most significant items. Air pollution and global warming costs varying with type of traction and (where relevant) prime energy source for electric traction. Marginal infrastructure costs for passenger services are low. It should be noted that in the inter urban rail case study, supplier operating costs are strictly for lengthening trains; for purposes of comparability they have been expressed per train kilometre given typical train loadings but this is somewhat misleading given the nature of the case study. Also when capacity is expanded solely by lengthening trains  there is no Mohring effect, so these two cost categories certainly cannot be added together.

Figure 4 shows comparable figures for rail freight, except that we do not have a supplier operating cost case study for freight. Air pollution, global warming and noise are all of similar orders of magnitude to marginal infrastructure costs. Infrastructure costs are higher than for passenger rail due to the higher gross tonne km per train of freight.
Finally figure 5 shows the results for air transport. Of course supplier operating cost is dominant, but these results suggest that both congestion costs and the Mohring effects  are more important than environmental effects. In circumstances where line density is low, the Mohring effect is quite important, leading at least to an a priori case for subsidy for scheduled air services. (For consistency across cost categories, we have assumed an average journey length of  930km as was used in the environmental cost case study. For this reason results reported here may differ from those in D15).

3.4 Conclusions

The UNITE case studies have produced estimates for a wide range of circumstances and using a wide variety of approaches. In some cases (such as supplier operating costs for rail and air) these have been the subject of much previous analysis; in others, such as infrastructure costs for water transport, the existing literature is very sparse.

These case studies illustrate that there is no unique ‘state of the art’ approach for the estimation of marginal costs. For instance, for infrastructure and supplier operating costs, there may be a preference for econometric estimation, but it is seldom possible to do that at a level of detail that lends itself directly to pricing decisions; a mixture of econometric research with engineering and cost accounting approaches therefore is necessary.  For user costs, road congestion has been extensively investigated using either single link or network models based on speed flow relationships and junction delay formula. For rail and air congestion a regression based approach has also been developed but work in this area is new; there are few existing studies. No estimates of scarcity costs for these modes have been found and this is a priority for future work.

For accidents, a correct methodology has been developed which requires inputs from a variety of sources; the most difficult being risk elasticities. The impact pathway approach is recommended for environmental costs, but further research on transferability of results would be worthwhile.

The quantitative results suggest that marginal infrastructure costs are generally low; it is supplier operating costs, congestion costs, the Mohring effect and in some circumstances elements of environmental costs, particularly noise, that are the most important categories. 

In terms of external costs, for the car, as expected, generally congestion costs dominates, followed in the case of urban areas only, by noise and air pollution (especially for diesel cars) with global warming generally much smaller. Accident costs are also significant in urban areas. In general, the differences between areas are quite large. Outside urban areas, noise and air pollution costs are generally much smaller. 

When load factors are taken into account, external costs of air and rail are generally much smaller than car. The exception to this is congestion costs, where our case studies, as was noted earlier, yield lower results for cars than in other comparable car studies. The congestion costs in our air case study, Madrid airport, appear to be of the same order of magnitude as for car when allowing for load factors, although the results for rail appear to be somewhat lower. We have no quantification of pure scarcity costs, which can be important for rail and air.
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4 Accounts 

4.1 The use of accounts

Transport accounts are an important tool to show performance of the transport sector for a specific spatial entity and a specific period of time. The following table contrasts the information provided by accounts and marginal cost estimates.

Table 3  Commons and differences between marginal cost and accounts information
	
	Marginal Cost Information
	Transport Accounts

	Use
	Input figures for efficient pricing
	Output/Impact  monitoring of the transport sector

	Cost information
	Unit costs/specific information: Additional costs of an additional transport unit, related to additional vehicle km
	Total costs and revenues/ aggregate information: Total and average costs/revenues for a specific entity

	Differentiation, systems delimitation
	Different type of vehicles, different traffic situations, different exposure levels
	Regional boundaries (e.g. national level), different time periods, different transport modes

	Elaboration
	Bottom up, based on analysis of a cost function
	Top down, based on national transport statistics

	Use of information
	Pricing decisions
	Transport monitoring


 
D14 (Link et.al. 2002) has identified seven purposes for transport accounts:
Strategic Monitoring

The basic information of accounts helps to understand the structure, the level and the development of costs and revenues on a national level. On a policy level, this can be used for

· Relevance analysis: To identify important cost elements within different transport modes,

· Comparison: To compare different countries, transport modes and different spatial aggregation levels,

· Forecasting: To develop early diagnosis of trends in the transport sector and use for policy scenarios.

Monitoring financial viability

Accounts contain information which is directly relevant for financial purposes. Most important are infrastructure costs, supplier operating costs and related revenues or subsidies. Hence one part of social accounts is an aggregate of transport operators accounts (e.g. public transport suppliers, privatised motorway companies, airport operators etc.), which sets the financial costs in relation to total social costs. 

Accounts make visible the financial performance of private and state owned transport entities, showing as well explicit and hidden subsidies. These subsidies can be provided for specific transport services, such as public service obligation (e.g. of public transport), to cover deficits of transport operators, or to cross-subsidise specific transport services.
 The financial balance within the accounts can be used to answer three types of questions:
· 
· 
· 
· what is the total cost of the sector in question?

· to what extent is this cost borne by users as opposed to taxpayers or the community at large?

The results certainly provide a starting point for considering issues of finance and equity.

Since cost recovery is an important aim for business units, the monitoring of financial viability is still one of the most important aims of transport accounts. In actual fact, it was one of the very initial aims of national initiatives to develop transport accounts (e.g. Germany, Switzerland, Austria). One has to consider however, that cost recovery indicators need assumptions for the allocation of costs and revenues. These allocation rules cannot be provided on a scientific level and are very difficult to generalise.  Moreover, there are good economic arguments for believing that 100% cost recovery is not necessarily the best policy.  This issue is returned to in Section 5.
Monitoring progress towards sustainable transport

Social costs and revenues are showing the performance of the transport sector in monetary terms. This common monetary denominator is also used to make visible important sustainability issues like the quality of the transport sector (e.g. expressed as delays or congestion), safety problems (social costs of accidents), and environmental problems (social costs of environmental nuisances). The respective indicators can be integrated in regular monitoring tools on a national basis. EEA for example (see TERM 2001) is using total environmental cost information as one out of 20 periodic indicators on a European level.

Monitoring Equity

Equity issues are very important in the public discussion of transport policy and refer to different dimensions such as 

· Regional equity: Costs and revenues of urban and rural areas, different state levels and different nations.

· Equal treatment of different transport services: Most important are those being in direct competition, such as road and rail (passenger and freight), high speed rail and air transport services.

· Equity between social groups: Well elaborated and sophisticated accounts can be used as well for the presentation of equity considerations between different income groups or between consumers and producers. This is clearly an interesting task of future research.
Equity is addressing also the polluter pays principle being one of the central claims for sustainable transport policy. It has to be considered that there are different interpretations possible for the implementation of this principle. Accounts are useful to present the basic information for this task, although they may typically not provide the level of disaggregation necessary for their full resolution.
Monitoring Efficiency of pricing schemes

Accounts provide different elements of information on efficiency: Firstly accounts provide information on the development of social cost or subsidies of transport, which are clearly relevant in considering the efficiency performance of the transport system. The lower average costs, the better the efficiency. But it is important to note that the UNITE pilot accounts do not cover all efficiency aspects. The work on integration (D4, Proost et.al. 2001) has shown that accounts should be enlarged by the measurement of the development of the consumer surplus of the transport sector as a whole in order to have a comprehensive magnitude of overall efficiency. This is not an easy task and can be better fulfilled by using Cost-Benefit-Analysis for specific projects.

Secondly accounts provide information on average prices (e.g. revenues per unit of transport) in the transport sector. The more these prices converge with marginal cost figures, the higher the efficiency. 

Thirdly accounts information can be used for benchmarking and comparing different country performances. This is a link to the aim of strategic monitoring. Finally the level of subsidies per unit of transport is not only an indicator for equity but also for efficiency. The higher the subsidies, the higher the risk of efficiency losses (especially in the public transport sector).

Development of marginal cost estimates
Accounts are providing aggregate information, which can be allocated to specific transport services (top down allocation). Parts of such information can be used for aggregate proxies of marginal social costs. Average variable infrastructure costs or average variable environmental or operating costs for example can be used as general information for marginal cost figures (e.g. on a national basis). Such figures are helpful as a starting point for development of more detailed marginal cost estimates for specific circumstances.

Provision of basic data for transport statistics

Accounts are in general a product of national statistics providing a set of aggregate transport data. This information can be used like any other statistic information for very different purposes, as well for future research and for further elaboration of indicators (see below).

4.2 Elaboration of accounts

UNITE has studied optimal structures of transport accounts on a practical and on a theoretical level. The experience of the elaboration of the national pilot accounts can be used as well for policy recommendations for the future elaboration and development of accounts.

4.2.1. Templates for costs and revenues

It is useful to make a distinction between basic transport accounts and further sophistication (ideal accounts). Within UNITE, the basic transport accounts were elaborated as so called pilot accounts. The experience with this task showed, that the templates developed are appropriate; in general it is possible to collect the relevant basic data and to estimate related costs and revenues on a national level. The following major difficulties have to be challenged:

· The allocation of costs and revenues to certain type of vehicles, especially the differentiation between freight and passenger transport and respective type of vehicles (especially for road transport).

· The differentiation of costs between fixed and variable parts.

· The aggregation of costs and revenues of individual transport service units (e.g. public transport, airports, ports) to national figures.

The following recommendations for a further use and development of national accounts refer to the pilot accounts experience within UNITE.

a)
Basic transport information

In order to produce the accounts and to elaborate the relevant indicators, the following basic data per country (or other spatial entities) and per year should be provided:

Table 4  Basic transport information for the accounts
	Basic data
	Specification

	Socio economic indicators
	Population, 
Land area, 
GDP (real and nominal, growth rates, employment rate, consumer price index)

	Transport infrastructure
	Network length, capital stock

	Transport performance
	Passenger transport: Passenger carried, Passenger km 
Freight transport: Goods transported, Tonne km
Number of vehicles
Vehicle km

	Safety performance
	Number of accidents (injuries, fatalities)

	Environmental performance
	Direct transport emissions (NOx, PM10, NMVOC, SO2, CO2)
People exposed to noise



b)
Differentiation of accounts per mode

The more differentiated, the more relevant are the results of the accounts for transport policy. There is however a trade-off between data quality or accurate allocation methods and a sophisticated differentiation. The following table shows a useful level of differentiation.

Table 5  Differentiation of accounts according to modes and further criteria
	Transport modes
	Network and institutional differentiation1)
	Means and user breakdown1)

	Road
	-Motorways
-Inter-Urban roads
-Urban and Local Roads
	–Motorcycles
–Passenger cars
–Buses (private and public)
–Light goods vehicles
–Heavy goods vehicles (HGV) 

	Rail
	-All rail 


	–Passenger transport
–Freight transport

	Other public transport

	–
	–Trams
–Metro
–Trolley buses 
– Public buses

	Aviation
	-Airports
-Air transport
	–Passenger
–Freight

	Inland waterway 
	-Inland waterways
-Inland waterway harbours
	–

	Maritime shipping
	-Seaports
	–



c)
Basic templates for costs and benefits

Due to different institutional frameworks, different relevance of costs and differentiation, the structure of the costs and revenue information of different transport modes is not exactly the same. The following table shows the basic structure of the relevant information for different modes as it was defined for the UNITE pilot accounts. Future improvement could refer to supplier operating costs for air and waterborne transport.

Table 6a  Basic templates  for transport accounts per mode – cost side
	Cost and revenue information
	Road
	Rail
	Urban Public Transport
	Aviation
	Shipping
(Canals/
Ports)

	Costs
	
	
	
	
	

	Core information
	
	
	
	
	

	Infrastructure Costs
	X
	X
	X
	X
	X

	Capital costs
	X
	X
	X
	X
	X

	Running costs (Variable/Fixed)
	X
	X
	X
	X
	X

	Traffic control costs
	-
	-
	-
	X
	-

	Supplier Operating Costs
	-
	X
	X
	-
	-

	Accident costs (user external)1)
	X
	X
	X
	X
	X

	Environmental costs
	X
	X
	X
	X
	X

	Air pollution
	X
	X
	X
	X
	X

	Global warming
	X
	X
	X
	X
	X

	Noise2)
	X
	X
	X
	X
	X

	Additional information
	X
	X
	X
	X
	X

	Congestion/Delay costs3)
	X
	X
	X
	X
	-

	Time costs
	X
	X
	X
	X
	-

	Fuel costs
	X
	X
	X
	X
	-

	Accident costs (user internal)4)
	X
	X
	X
	X
	X

	From this: risk value
	X
	X
	X
	X
	X

	Environmental costs
	X
	X
	X
	X
	X

	Nature and landscape, soil and water pollution
	X
	X
	X
	X
	X

	Nuclear risk
	-
	X
	X
	-
	-


Table 6b  Basic template for transport accounts  per mode – revenue side
	Cost and revenue information
	Road
	Rail
	Urban Public Transport
	Aviation
	Shipping
1)

	Revenues
	
	
	
	
	

	Directly related to a specific cost category
	X
	X
	X
	X
	X

	Charges for infrastructure usage
	X
	X
	X
	X
	X

	Fixed5)
	X
	X
	X
	X
	X

	Variable
	X
	X
	X
	X
	X

	User tariffs
	-
	X
	X
	X
	X

	Compensation for concessionary fares
	-
	X
	X
	-
	-

	Charges for traffic control
	-
	-
	-
	X
	-

	Other transport specific revenues
	
	
	
	
	

	Fuel tax
	X
	X
	X
	X
	X

	Annual vehicle tax
	X
	-
	-
	-
	-

	Sales tax
	X
	-
	-
	-
	-

	VAT on fuel tax/other charges
	X
	X
	X
	X
	X

	Security charges
	-
	-
	-
	X
	-

	Non transport related revenues 
	-
	X
	X
	X
	X

	Subsidies
	
	X
	X
	X
	X


1) Refers to those parts of road accident costs which are not borne by road users and insurance companies but by the public sector and third parties. – 2) metro, tram and trolley bus, diesel bus. – 3) Expressed as delay costs. – 4) Refers to those parts of accident costs which are caused and borne by road users and insurance companies. – 5) Charges not depending on the mileage. 


4.2.2. Estimation and valuation of costs and revenues

a)
Collection of input data

The estimation of costs and revenues is based on the following inputs:

· Transport statistics: Basic transport indicators, such as transport volumes, number of accidents etc,

· Financial information of transport service companies and infrastructure operators: Investment time series, expenses, costs and revenues, business balances,

· Modelling of specific information such as environmental nuisances, additional information to estimate fixed and variable costs,

· Additional information on economic costs (hidden subsidies etc.).

The following table indicates the sources needed to produce the relevant figures.

Table 7  Basic sources for the estimation of costs and revenues per transport mode
	Cost and revenue information
	Road
	Rail
	Urban Public Transport
	Aviation
	Shipping
(Canals/
Ports)

	Costs
	
	
	
	
	

	Core information
	
	
	
	
	

	Infrastructure Costs
	T/M (B)
	T/M/B
	T/M/B
	M/B
	M/B

	Supplier Operating Costs
	
	B
	B
	B
	B

	Accident costs (user external)1)
	T/M
	T/M
	T/M
	T/M
	T/M

	Environmental costs
	T/M
	T/M
	T/M
	T/M
	T/M

	Air pollution
	T/M
	T/M
	T/M
	T/M
	T/M

	Global warming
	T/M
	T/M
	T/M
	T/M
	T/M

	Noise2)
	T/M
	T/M
	T/M
	T/M
	T/M

	Additional information
	
	
	
	
	

	Congestion/Delay costs3)
	M
	B/M
	B/M
	B/M
	

	Accident costs (user internal)4)
	T/M
	T/M
	T/M
	T/M
	T/M

	Environmental costs
	M
	M
	M
	M
	M

	Revenues
	
	
	
	
	

	Directly related to a specific cost category
	T/B
	B
	B
	B
	B

	Charges for infrastructure usage
	T/B
	B
	B
	B
	B

	User tariffs
	
	B
	B
	B
	B

	Compensation for concessionary fares
	
	B
	B
	
	

	Charges for traffic control
	
	
	
	B
	

	Other transport specific revenues
	
	
	
	
	

	Fuel tax
	T
	T
	T
	T
	T

	Annual vehicle tax
	T
	
	
	
	

	Sales tax
	T
	
	
	
	

	VAT on fuel tax/other charges
	T
	T
	T
	T
	T

	Security charges
	
	
	
	B
	

	Non transport related revenues 
	
	B
	B
	B
	B

	Subsidies
	A
	A
	A
	A
	A



T
Transport Statistics

B
Business Reports

M
Modelling

A
Additional information

b)
Valuation methods

In order to guarantee certain comparability between countries and different transport modes, it is necessary to use a standardised approach for valuation and value transfer. Based on the findings in D14 (Link et.al), we can recommend the following main approaches:

· Value transfer between countries: Unit values should be transferred from one county to another by using a GDP per capita correction.

· Infrastructure costs can be produced out of annual expenditure data using the perpetual inventory method. The values should be expressed at constant prices (with the price base being the account’s year), using real interest rates.

· Other financial costs and revenues should be valued in nominal terms of the account’s year.

· Delay costs can be modelled by estimating the difference between existing and uncongested traffic conditions. The latter refer to a situation in off peak situations (private transport) or according to transport schedules (public transport).

· Accidents costs should be produced by using a risk value for the valuation of fatalities. We recommend an average risk value for Western Europe of 1.5 million €. The external part can be produced by subtracting the level of insurance premia paid by different transport modes.

· Environmental costs should be modelled with specific emission and valuation models (e.g. ExernE, impact-pathway approach). The unit values for different environmental nuisances should be based – if possible - on national estimates. If not available, general dose-response-functions (as used by the ExernE model) can be used.
· 
If possible the unit values should be based on national estimates. UNITE however has carefully considered how and when value transfers from one country to another is possible. 
4.2.3. Relevant Indicators

Accounts can be seen – this is shown by the different purposes – as an open tool for monitoring. In order to facilitate the interpretation, it is useful to define some basic indicators. The following table provides an overview according to the different purposes identified above.
Table 8  Basic indicators for the interpretation of transport costs and revenues
	Purpose
	Indicators

	Strategic Monitoring
	· Total costs per GDP/per capita

· 
· Infrastructure costs per network km

· Annual growth rate of costs and revenues 

	Monitoring progress towards sustainable transport
	· External accident and environmental costs per capita/per GDP
· 
· 

	Monitoring financial viability
	· Infrastructure cost recovery rate, net balance of financial costs
· 

	Monitoring Equity
	· Average accident and environmental costs per pkm and tkm

· Subsidies for public transport

	Monitoring Efficiency of pricing schemes
	· Average variable cost
· average price, compared with marginal cost
· (subsidies per transport mode)


In the following section we present results on these indicators.
4.3 Interpretation of UNITE results

The following figures are based on the results of the UNITE pilot accounts. Since data quality differs between countries, we show the results only for those countries with reliable and comparable figures. 
4.3.1. Strategic monitoring

Based on preliminary results, Transport in Western Europe with toad, rail and air causes external accident costs of € 36 billion and environmental costs of € 90 billion (road, rail and air transport considered). Infrastructure costs amount to € 164 billion (road, rail and air transport). 

The following figures provide country wise information. 

a)
Costs in relation to GDP

Total core costs (infrastructure costs, external accident and environmental costs, supplier operating costs rail not included) amount from 2 % up to 5% of national GDP. Two exceptions (Greece, Hungary) show significantly higher ratios. This ratio considers road, rail and aviation, where total country figures can be obtained. Most important (around 60% in average) are related to infrastructure costs, followed by environmental and external accident costs. Road transport contributes more than 75% to total costs. 
Figure 6  Total core costs of road, rail and air transport 1998 in % of GDP. 
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b)
Infrastructure costs per km

The following two figures show infrastructure costs per capita for road and rail per km of network. The differences between countries reflect different network capacities, different type of infrastructure (e.g. tunnels, open sections etc.) and different unit cost levels for construction and maintenance. Thus countries in mountainous regions (e.g. Switzerland, Austria) reflect higher costs per km, whereas the costs in countries with flat areas (e.g. Spain, Finland) are considerably lower.

Figure 7a: Road infrastructure costs in € per network km
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Figure 7b: Rail infrastructure costs in € per network km
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c)
Growth rates


The following figures show the %change of costs for road and rail between 1998 and 2005. Most of the countries face a growth of core cost elements (infrastructure, external accident and environmental costs) in this period. Note that the quantitative results for the forecast 2005 are less robust than the 1998 results. The results in the table can be used to illustrate a general trend. Expected growth rates for rail are comparably lower. There are however significant differences between countries, mainly depending on their investment priorities and initial modal split. 

Figure 8a: Core costs road. Development 1998-2005.
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Figure 8b: Core costs rail. Development 1998-2005. [image: image22.wmf]Core costs Rail
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4.3.2. Monitoring progress towards sustainable transport

a)
Accident costs

The following figures are showing accident costs per vkm for different countries. The external part - which is borne by society - lies between 10 and 15% (road) and 2 and 25% (rail). The differences in total costs between countries are reflected by different accident rates and different valuations of value of statistical life. The differences of the external parts reflect different insurance systems.

Figure 9a  Road accident costs 1998.

[image: image27.wmf]Accident costs Road 1998 

€ per vehicle km 

0.00

0.05

0.10

0.15

0.20

0.25

Austria

Belgium

Denmark

Finland

France

Germany

Greece

Hungary

Ireland

Italy

Luxembourg

Netherlands

Portugal

Spain

Sweden

Switzerland

UK

€ per total vkm road 

External Accident costs

User internal accident costs


For Hungary no separation between external and internal accident costs was possible. 
Figure 9b  Rail accident costs 1998. 
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b)
Environmental costs

Environmental costs are compared by costs per capita. The following two figures show the results for road and rail. Most important are air pollution costs, which amount to 50% -75% of total environmental costs. Differences between countries reflect different pollution levels and different valuation of damages (depending on GDP per capita). The values for road vary between 100 and 350 Euro per capita. For rail the values are significantly lower (between 2 and 17 Euro). Most important are noise costs. Countries with diesel traction show also significant shares of air pollution costs for rail.

Figure 10a  Environmental costs road transport.
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Figure 10b Environmental costs rail.
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4.3.3. Monitoring financial viability


a)
Road transport

We present two different indicators. Figure 11 shows the ratio for direct allocatable revenues (flat or variable road charges such as vignettes, road tolls). The results per country reflect as well the importance of this type of user charges in relation to other taxes. It can be shown that road user charges are still of minor importance. Some countries with tolled roads (such as Portugal, Spain, France, Italy) reach a share of 15 to 20% of cost coverage.
Figure 11a Road infrastructure cost recovery. Total infrastructure costs and directly allocatable fixed and variable charges for infrastructure use 
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.

The next figure also includes transport related charges and taxes (vehicle tax, fuel tax, VAT on fuel tax) which form however transport specific tax burdens which are usually considered as road revenues in national infrastructure accounts (e.g. Germany, Austria, Switzerland). The results show that the coverage ratio is in every country above 100%: Road transport related charges and taxes exceed financially relevant infrastructure costs.
Figure 11b Road infrastructure cost recovery. Total infrastructure costs and total revenues (fixed and variable charges, vehicle and fuel taxes)
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b)
Rail transport

The relation of track charges and infrastructure costs reflect the cost recovery ratio for rail. The picture for Western Europe is quite heterogeneous. The ratios are between 0% (Belgium, Italy, Luxembourg) and more than 100% (UK).  This reflects very different policies towards rail infrastructure charges and the degree to which services as opposed to infrastructure is subsidised in the different countries.  
It should be noted that we concluded above that marginal cost pricing might lead to a cost recovery ratio of the order of 20%, although strictly this applies only to maintenance and renewal costs rather than total infrastructure costs.

.
Figure 12 Rail infrastructure cost recovery. Total infrastructure costs and directly allocatable track and station charges for infrastructure use.
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c)
Air transport

The cost recovery ratios are shown for airports in different countries. Since a separation between aviation and non aviation related costs and revenues are very difficult, the next figure shows the cost recovery ratio for the airports as a whole, but considering only aviation related revenues. The ratios are differing quite significantly between countries, depending on the function of the airport and the business models (state owned or privatised airports).

Figure 13  Air transport infrastructure cost recovery. Total infrastructure costs and directly allocatable airport revenues.
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4.3.4. Monitoring Equity

The UNITE pilot accounts have not compiled results for regional or social differences within countries. Thus the only major equity issues are already shown in the figures above, relating to the differences in the extent to which users of the different modes cover their infrastructure costs.

In general road transport users pay for the infrastructure they use, whereas rail users do not. However, the much lower marginal infrastructure and external costs for rail provide some economic justification for such a disparity. Figure 14 compares specific average cost ratios between road and rail. 
· 
· 


Figure 14 Ratios road – rail (rail = 1) of selected countries
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Passenger Transport (average costs per pkm):

Austria: Figures refer to vehicles < 3.5 tonnes


Germany: Figures refer to motorcycles, passenger cars and busses

Freight transport (average costs per tkm): 


Figures refer to HGV + LGV for Finland, Germany, Italy, Netherlands, Sweden and UK


Austria: Figures refer to vehicles > 3.5 tonnes
Example: Average accident and environmental costs for road passenger transport in Austria are 9 times higher than rail costs.
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4.3.5. Monitoring Efficiency of Pricing Schemes
We have already shown above a comparison of revenues and infrastructure costs.  Given evidence that road marginal infrastructure costs are somewhat below average costs, it is clear that charges on average exceed marginal infrastructure costs for road.  For rail the picture is more variable.  For efficient pricing, the margin between marginal infrastructure costs and prices should of course equate to external cost. However, the only element of external cost for which the average value may provide a good approximation to average marginal cost is environmental cost.  Accordingly, average environmental costs for road and rail are presented below.


The following figure is showing the results for several countries. They amount up to 0.04 Euro per vkm for road and 1.4 Euro per track km. The variance between countries is rather high due to different traffic density, different pollution levels and different valuation of environmental nuisances (according to GDP differences). 

Figure 15: Average environmental costs road 1998. Costs in € per total vkm (all road modes). 
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Remark: For Denmark no noise costs available.
Figure 16: Average environmental costs rail 1998. Costs in € per total vkm (all rail modes). 
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Remarks: For Denmark no noise costs available.

One indicator of pricing efficiency might be the level of subsidy. Results for this variable for rail transport are shown in Fig 17. As explained above, divergences between average and marginal cost mean that we would generally expect a certain level of subsidies to be desirable for rail transport. However, the variability in Fig 17 is enormous, and is undoubtedly partly explained by differences in accounting conventions rather than in the true level of subsidies.


Figure 17 Subsidies for rail transport in selected countries 
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4.4 Future development of accounts

The pilot accounts elaborated in UNITE provide a sound basis for the future development of accounts. This basis can be used for the further elaboration of accounts on a national level, further improvements and differentiations on a scientific basis and the development of a comprehensive European data basis for costs and revenues of the transport sector.



· 
· 
· 
· 


D14 (Link. et.al.) has recommended three elements which could be elaborated further, either on national level (extension of the national approach described above) or on expert basis (National or EU research).

· Disaggregated regional accounts: Most interesting are urban accounts (see FISCUS 2001) and specific corridor accounts. The outputs are comparable to the national accounting elements. Most tricky is appropriate systems delimitation.  It is useful to choose a system delimitation which follows the institutional set up (for example urban public transport network and operators). Otherwise the allocation problems are very dominant.
· Disaggregated accounts with social dimensions: The social accounts can be described as a differentiation according to income or other user groups. Such accounts go along the logic of incident analysis and can be used for the evaluation of distributional effects of specific policy measures. 

· Social welfare accounts: As recommended in D4 (Proost et.al. 2001), social welfare accounts are able to show the level of welfare. A comparison of different time periods for example can be used to show the change of welfare (based on specific policy measures for instance).


Directive 1108/70 requests periodic information on basic transport data and information on costs (expenses) and revenues. Due to a rather weak implementation, the information is not available on a comprehensive basis.
An improved approach should relate to the outcome and experience of the UNITE pilot accounts. At the same time it has to be considered, that the efforts to produce such figures are rather high and the incentives rather low. In addition it will become more difficult in the future to have access to data of privatised institutions. Thus a pragmatic but coherent approach should be used. Although it would be interesting to produce annual accounts based on the recommendations made in Chapter 5.2, the risk of incomplete and low enforcement will be too high.
Thus we recommend that the elaboration of accounts information should concentrate on basic information for expenses, revenues and indicators for social costs which are usually available in public finance and transport statistics and can be compiled in an easy way.
 The following table illustrates the necessary information.

Table 9. Basic information on EU-level for the future development of national accounts 
	Information
	Use/Compilation on EU-level

	Basic Socioeconomic and transport figures
	Basic information to produce indicators

	Road infrastructure expenses (investments, running expenses and 
revenues (charges/taxes)
	Transformation to cost information acc. to standardised method 

Benchmarking of costs per km,

Cost recovery rates (HGV, Pass. Car)

	Infrastructure accounts of national rail infrastructure operators
Costs and track charges
	Financial cost recovery of rail infrastructure by track charges

	Infrastructure accounts of international airport operators: Aviation costs and landing/ airport charges
	Financial cost recovery of airport infrastructure (aviation) by user charges

	Infrastructure accounts of international ports
	Financial cost recovery of ports by user charges

	Additional information on subsidies per mode
Subsidies for public service obligations
Public loans (à fonds perdu, reduced interests) for infrastructure and transport operators
	Subsidy monitoring / State aids

	Add. Information on accident and environ​mental costs per mode: Indicators for 
- accidents/fatalities per mode
- Insurance expenses
- Air pollution emissions
- Noise exposed population
	Estimation of accident and environmental costs


Sustainability monitoring (e.g. EEA/TERM)

	Add. Information on delays/punctuality per mode
	Quality monitoring of the transport sector.


Based on such figures, it is possible to produce periodical updates of national social cost accounts, which can be compared on a European level. In order to strengthen the quality of information, it will be useful that countries would be able to present their own social cost estimates (e.g. based on expert studies or national statistics).

5 Integration

5.1 Alternative concepts of integration
We can distinguish two concepts of integration.  The first is a “hardwired” concept in which the marginal cost and accounts data are combined together to create a common and unified set of data which is then used as the basis for policy-making.  This has been referred to as the “ideal accounts” approach, which would show relevant marginal cost figures side by side with average/total cost figures. 

On the basis of experience with UNITE, we have two different sets of reservations about this approach.  The first is that the theoretical interpretation of an ideal account, and hence its use for policy, is not capable of resolution. There is no single “correct” way in which marginal cost and social accounting information can be integrated together to provide unique guidance for policy-making.  It is better to think of policy-making as relating to various objectives and constraints - efficiency, equity, financial sustainability, practicality and so on - to which both marginal cost and accounting data contribute information.

A second, more pragmatic reservation is that the “ideal account” approach could be very inflexible.  What might suit the laws, history and culture of Sweden might not suit Germany, or France, or the UK, or Portugal.  It is important in practice to develop methods, approaches and data systems which are sufficiently flexible to be applied in a wide range of political, social and economic circumstances.  This will be even more the case in the context of the accession countries.  A flexible approach is much preferable to a rigid model which, even if it could be established and agreed upon (which we doubt), would need many resources to maintain and update it.

Both in principle and from the point of view of practical politics, therefore, we conclude that a less ambitious concept of integration is required.  A general and plausible definition of integration must mean usage of marginal cost and accounts information jointly but as two different sets of data.  The main relevant policy context for integration is in consideration of transport pricing packages.  Some elements of such packages may be based on accounts information (eg fixed charges should reflect revenue raising needs).  Other elements (variability with use, vehicle type etc) may be based on pure marginal cost information.  For some cost categories, marginal costs may, in fact, be accounts-based approximations which use engineering or accounting rules of thumb to set the marginal cost/output relationships.  

Despite their obvious limitations, given how laborious and difficult it is to derive marginal cost estimates across all relevant dimensions of the problem, we think careful use of accounts information in conjunction with well-founded engineering relationships is a very practical approach which helps in estimating “average marginal costs” and in transferring estimated marginal costs between contexts.

It has been usual to refer to the marginal cost approach and accounts approach as competing approaches to transport pricing.  This is naïve - practical policy-making relies on both with the possibility of considering marginal cost pricing and average cost pricing as special cases within a spectrum.


5.2 Integration of transport pricing within the macro-economic context

In D4, we set out the principles of transport pricing as follows:

“Short-run marginal social cost pricing is the benchmark for an efficient transport pricing policy.  This principle holds where there are no other price distortions in the economy and no income distribution concerns.  The SRMSC contains the marginal resoure costs, marginal infrastructure cost, scarcity or external congestion costs and external environmental and accident costs.  The SRMSC principle ensures that existing infrastructure is used as efficiently as possible.  Whether the infrastructure is at an efficient level or not and whether it is optimally maintained or not has an impact on the level of the SRMSC but not on the SRMSC principle”

(UNITE D4 page (iii))

That statement points us towards some of the key policy questions in transport price-setting:-

· How robust is the SRMSC pricing rule?

· What if there are price distortions elsewhere in the economy?

· What if there are budget constraints?

· What if notions of distributive justice, fairness, equity are relevant considerations in social utility?

· What if there are legal or ownership constraints within the transport sector such that some transport sub-sectors are priced commercially while others are not?

This area is explored in the economic modelling work of D13.  The main policy implications of that work are now drawn out and discussed.

In the integration work-stream, a number of different models were used to test the implications of alternative pricing rules – namely simple average cost pricing, marginal social cost pricing and Ramsey pricing (marginal cost pricing with and without a budget constraint.

The first set of models were partial equilibrium models for specific cities,  It was found that in every case, simple average cost pricing based on accounts information reduced welfare relative to the status quo.  This is a very powerful result which shows that tariffs based on naïve cost recovery principles perform poorly in efficiency terms.  As expected, marginal social cost pricing increased welfare relative to the status quo.  Ramsey pricing lay between average and marginal costs pricing, but generally was significantly worse in welfare performance than pure marginal social cost pricing.

Partial equilibrium models of the transport sector cannot, by their nature, take account of distortions elsewhere in the economy or deal adequately with the sources and uses of revenue.  Therefore, two general equilibrium models were used to explore this;  a simple model for Belgium and a much larger model for Switzerland.  The Belgian model was able to address the issue of the distribution of costs and benefits by income group.  These models do provide a conceptual framework within which the questions posed above can be addressed.

The result for Belgium compare the performance of average and marginal cost pricing, allowing the revenue surplus to be distributed either via lower labour taxes or via higher social security transfers.  As with the partial equilibrium approach, average cost pricing made all income groups worse off by on average half of one percent of their income relative to the baseline.  Marginal cost pricing makes most groups better off by around half of one percent, but the incidence depends crucially on how the revenue surplus from the sector is distributed and on the social weight attached to a euro accruing to low versus high income groups

Another feature of the Belgian study is that in the Baseline Case, the revenue to cost ratios are 2.5 for road, 0.38 for rail, and 0.37 for other public transport.  Applying sub-sector cost recovery constraints pushes prices in the wrong direction relative to marginal social costs, and causes welfare losses.  Clearly we have not performed a social cost-benefit analysis of Belgian railways and public transport, and cannot comment on the social value for money of 1 euro of public revenue support.  However, we can say in 
general terms that if the transport sector is composed of a roads sub-sector subject to increasing SRMSC with use and a public transport sub-sector subject to falling SRMSC with use, then it will be inefficient to impose budgetary equilibrium at sub-sector level and it will be efficient to generate surpluses from the roads sector and to provide revenue support for public transport.  Clearly, efficient levels of investment and disinvestments will depend on cost-benefit analysis principles (see Dings et al (2002) for an interesting discussion).

The Swiss model does not distinguish between income groups, but it does distinguish the impacts of various pricing scenarios on urban and rural households.  A crucial question is the charging treatment of transit traffic through Switzerland since higher charge scenarios generate windfall gains for Swiss domestic taxpayers within the model.

The Swiss model also shows some very interesting results.  Again, marginal cost pricing performs better than average cost pricing, though the magnitude of the welfare effects are rather smaller than in the Belgian study (-0.1 to +0.2 of one percent of income).  Urban households lose from marginal social cost pricing while rural households gain – thus there would be spatial redistribution effects.  The size of the welfare changes depends on the flexibility with which the budget constraint is applied (ie preferably at transport sector level rather than at modal level). The results demonstrate as well the sensitivities of the model approach in regard to levels of congestion. The more congestion in a country, the higher the marginal cost prices, the more likely the revenues exceed total infrastructure costs. On the other hand, the Swiss case illustrates also a political trade off. The application of marginal social cost pricing is not in line with national transport policy goals, which favours traffic diversion from road to rail.
The results of the economic modelling would suggest important conclusions for policy-makers.  First, transport accounts should not be used simplistically, as a way of introducing and enforcing average cost pricing on all modes.  This would be worse, probably significantly so, than maintaining the unsatisfactory status quo.  Secondly, transport accounts – whilst valuable sources of information – do not provide a comprehensive basis on which to judge whether pricing reform has been beneficial.  In particular, transport accounts do not normally contain measures of benefits, nor of how these are distributed across the population.  To assess this, some form of economic model with suitable elasticities and sectoral relationships is required.  Thirdly, the change in net revenue raised in the transport sector under pricing strategies, requires careful examination; no firm conclusions can be drawn without tracing through, or at least assuming, how this money is raised or used.  Moreover, where budget constraints need to be imposed on transport for revenue-raising purposes, they should be imposed as flexibly as possible; budget constraints at sector level will be less damaging than cost recovery constraints on individual modes.
One major issue that has not been dealt with in UNITE is how to reconcile efficient transport pricing policies with institutional arrangements that promote technical and allocative efficiency in production.  It is sometimes argued that this can only be achieved by private provision with 100% cost recovery.  We do not believe this approach to be either necessary or sufficient for efficiency in production.  Alternative approaches such as competitive tendering or franchising may ensure efficient production even of subsidised commodities.  The widespread pressure of monopoly in the transport sector necessitates regulation and means that 100% cost recovery is quite compatible with inefficiency in production.

A more tricky problem is that of appropriate incentives for investment under short run marginal social cost pricing.  Any infrastructure authority, public or private, that is keen to increase its revenue will have an incentive to restrict capacity to push the appropriate price up.  On the other hand, a policy of long run marginal social cost pricing, provided that the infrastructure authority may only charge capital costs (including an appropriate profit margin) when it incurs them will provide appropriate incentives to expand capacity as long as users are willing to pay the costs involved.  However, this may be at the cost of considerable price distortion until the investment takes place.  A key issue in choosing between the two is the length of the lag in adjusting capacity to demand, versus the lag in customers adjusting demand to price (for instance by changing location).

These issues are outside the scope of UNITE, but are important issues for future research.






























6 Overall conclusions

7 
8 
9 
10 
11 
The UNITE project has served to illustrate that a variety of methods are needed in order to estimate marginal social cost, working together to overcome difficulties in the availability of appropriate data. A pragmatic approach, using a combination of cost allocation, econometric and engineering models is needed, with the precise approach differing between cost categories. The most important category of external cost in general for the transport sector is congestion (especially for road transport in urban areas), although various elements of environmental cost can be important particularly in urban areas. Both congestion and environmental costs vary greatly from context to context, so great caution needs to be exercised in transferring results from one context to another. External accident costs appear to be less important than was previously believed, mainly because earlier studies had failed to identify correctly the external element of these costs. 
A general warning should be given that many earlier studies of all cost categories used methodologies that would now be considered inappropriate and their results should be used with great care. The main priorities for further research are the treatment of congestion and scarcity in rail and air transport, and the development of better methods for transferring results from one context to another.

The accounts have been shown to yield useful information particularly for monitoring and for the estimation of many categories of marginal cost. They provide crucial evidence on the relative importance of different categories of cost and whether these are reducing or increasing over time. Ideally they would be more disaggregate, giving data for instance for individual cities or types of area rather than purely national data, and extended to give some indicators of changes in user benefits over time, and how this is distributed across the population. Given the amount of work involved in them we do not see it as worthwhile to collect this information every year, since year to year changes are typically small; every 3-5 years would suffice for monitoring purposes.

The key lesson emerging from the work on integration is that both marginal cost estimates and accounts information are needed for a practical approach to pricing policy formulation (and indeed accounts may often provide the basic data for estimating marginal cost). But we should avoid the crude use of accounts information. For instance, consideration of how much revenue to raise within the transport sector needs examination of sources and uses of revenue elsewhere in the economy; the approach of allowing for this by means of a simple shadow price of public funds in the accounts does not allow for the different possibilities in terms of sources and uses of revenue. Even in the presence of budget constraints we should not resort to simple measures such as the use of accounts to implement average cost pricing.  Moreover, where budget constraints are needed, they should be implemented flexibly, with provision for cross subsidisation between modes, if they are to do least damage to economic efficiency.  The simple imposition of 100% cost recovery rules on all modes is likely to worsen, rather than improve, economic efficiency compared with the status quo.
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								Air pollution/ Petrol/ Interurban		0.0011		0.0037		0.0026

								Air pollution/ Diesel/ Urban		0.0073		0.0145		0.0072

								Air pollution/ Diesel/ Interurban		0.0026		0.0191		0.0165

								Noise costs/ Urban/ Daytime		0.0022		0.015		0.0128		Lower bounds are Berlin, higher are Stuttgart

								Noise costs/Interurban/ Daytime		0		0.0012		0.0012		which has lower traffic density and speeds

								Noise costs/ Urban/ Nighttime		0.0053		0.045		0.0397

								Noise costs/Interurban/ Nighttime		0		0.0019		0.0019

								Global warming/Petrol/ Urban		0.0035		0.0069		0.0034

								Global warming/Petrol/ Interurban		0.0034		0.0047		0.0013

								Global warming/Diesel/ Urban		0.0031		0.0043		0.0012

								Global warming/Diesel/ Interurban		0.0025		0.0036		0.0011

								Urban User costs not specifically broken down into car and HGV

										Urban Car Travel						Interurban Car Travel

								Infrastructure		0.0042		0.005		0.0008		0.0042		0.005		0.0008

								Congestion		0.05		0.25		0.2		0.03		0.04		0.01

								Accident		-0.004		-0.004		0		-0.004		-0.022		-0.018

								Air pollution/ Petrol		0.0012		0.0025		0.0013		0.0011		0.0037		0.0026

								Air pollution/ Diesel		0.0026		0.0145		0.0119		0.0026		0.0191		0.0165

								Noise costs/ Daytime		0.0022		0.015		0.0128		0		0.0012		0.0012

								Noise costs/ Nighttime		0.0053		0.045		0.0397		0		0.0019		0.0019

								Global warming/Petrol		0.0035		0.0069		0.0034		0.0034		0.0047		0.0013

								Global warming/Diesel		0.0031		0.0043		0.0012		0.0025		0.0036		0.0011





hgv_urban

		Infrastructure		Infrastructure

		Congestion		Congestion

		Accident cost		Accident cost

		Air pollution/ Diesel		Air pollution/ Diesel

		Noise costs/ Daytime		Noise costs/ Daytime

		Noise costs/ Night time		Noise costs/ Night time

		Global warming/Diesel		Global warming/Diesel



Lower

Upper

Cost/ context category

Euro per vkm

Overview of MC for Urban HGV Travel (Euro per vkm)

0.0362

0.0155

0.02

0.07

0.00084

0.0469

0.1283

0.0767

0.1808

0.2333

0.5492

0.02

0.0128



hgv_inter

		Infrastructure		Infrastructure

		Congestion		Congestion

		Accident cost		Accident cost

		Air pollution/ Diesel		Air pollution/ Diesel

		Noise costs/ Daytime		Noise costs/ Daytime

		Noise costs/ Night time		Noise costs/ Night time

		Global warming/Diesel		Global warming/Diesel



Lower

Upper

Cost/ context category

Euro per vkm

Overview of MC for Interurban HGV Travel (Euro per vkm)

0.0362

0.0155

0.09

0.04

0.00084

0.0209

0.0537

0

0.0304

0

0.0506

0.0203

0.0125



hgv_sheet

				Lower		Upper		Upper

		Infrastructure		0.0362		0.0517		0.0155

		Congestion/ Urban		0.04		0.8		0.76		Got these from UNITE Case studies D7 p18, from the graphs of individual links

		Congestion/ Interurban		0		0.7		0.7		Got these from UNITE Case studies D7 p18

		Accident cost		0.00084		0.00084				Should we vary these by axle weight; if so range is 0.00039 to 0.013

		Air pollution/ Diesel/ Urban		0.1019		0.1752		0.0733

		Air pollution/ Diesel/ Interurban		0.0209		0.0746		0.0537

		Noise costs/ Urban/ Daytime		0.0767		0.2575		0.1808

		Noise costs/Interurban / Daytime		0		0.0304		0.0304

		Noise costs/ Urban/ Night time		0.2333		0.7825		0.5492		*

		Noise costs/Interurban/ Night time		0		0.0506		0.0506

		Global warming/Diesel/ Urban		0.02		0.0328		0.0128

		Global warming/Diesel/ Interurban		0.0203		0.0328		0.0125

		*noise cost difference represnets variability of marginal costs with the detailed population

		distribution, number and speed of vehicles, share of HGVs etc

		Lower is berlin, upper is Stuttgart

				Lower		Upper		Upper		Lower		Upper		Upper

		Infrastructure		0.0362		0.0517		0.0155		0.0362		0.0517		0.0155

		Congestion		0.02		0.09		0.07		0.09		0.13		0.04

		Accident cost		0.00084		0.00084				0.00084		0.00084

		Air pollution/ Diesel		0.0469		0.1752		0.1283		0.0209		0.0746		0.0537

		Noise costs/ Daytime		0.0767		0.2575		0.1808		0		0.0304		0.0304

		Noise costs/ Night time		0.2333		0.7825		0.5492		0		0.0506		0.0506

		Global warming/Diesel		0.02		0.0328		0.0128		0.0203		0.0328		0.0125





air_sheet

		

														11.98

		Supplier operating costs

		Econometrics		Engineering				Figure given in MC summary table is 14815 per hour flown for engineering, 12255 for econometrics

		26.3548387097		31.8602150538		European per km		Assume average flight of 2 hours and distance of 930 km as in Berlin.

								Also assume occupancy rate of 130 per plane

		Congestion costs						see p18 of d7

		Madrid airport		11.986		per vkm		Figure given is 9.22e per 100km.  (p18 of D7)						10.2777777778

								Have multiplied this by an occupancy rate of 130 from Berlin example

		Madrid airport		3.864516129		3.864516129		9250 for arrival, 8720 departure

		Mohring effect		-0.6290322581		-1.0274193548		Using figures from 7h p3. These are not marginal figs. Must multiply by, eg 25000, then divide by 10000 (the number of extra pax)

										We assume lower line density of 150000 and upper of 250000. Use 1sd range around 1170 for km range

								Assume again, 930km and 130 occupancy rate

		Environmental cost

		Berlin-london		0.42		Euro		Figures are given as EUR391. This is divided by 930km, the average

								length of a flight, between Berlin and London. See table 18 of mc summary (p26)

				Lower		Upper		Upper

		Environmental cost		0.42		0.42		0

		Supplier operating cost		26.3548387097		31.8602150538		5.5053763441

		Congestion cost		3.864516129		3.864516129		0

		Mohring effect		-0.6290322581		-1.0274193548		-0.3983870968

		For mohring, use 15.55 euro p/hour conversion

				-0.0048387097		-0.0079032258





rail_freight_sht

				Lower		Upper

		Infrastructure costs/ freight		0.099		0.45		0.351

		Noise costs/ interurban freight		0.003		0.22		0.217

		Global warming / interurban freight		0.00149		0.21		0.20851

		Air pollution/ interurban freight		0.14758		0.32		0.17242

		Accident costs		0.0007		0.0108		0.0101

				0.013		0.014		0.017		0.027

				0.0088		0.0099		0.013		0.02

				0.097		0.11		0.029		0.045

				5.2		5.6		6.8		10.8

				3.52		3.96		5.2		8

				38.8		44		11.6		18





rail_pass_sht_int

				Lower		Upper

		Supplier operating cost/ peak		10.8455882353		10.8455882353		0

		Supplier operating cost/ off-peak		3.3088235294		3.3088235294		0

		Infrastructure costs		0.056		0.108		0.052

		Noise costs		0.0003		0.06		0.0597

		Global warming		0.00407		0.17		0.16593

		Air pollution		0.16		0.41756		0.25756

		Mohring effect		-0.075		-0.525		-0.45





rail_pas_sht_urb

				Lower		Upper

		Supplier operating costs/ peak		8.1167619048		8.1167619048		0

		Supplier operating costs/ off-peak		2.0107619048		2.0107619048		0

		Congestion costs/ peak		0.2984693878		0.7193877551		0.4209183673

		Congestion costs/ off-peak		0.0765306122		0.1913265306		0.1147959184

		Infrastructure costs		0.018		0.08		0.062

		Noise costs		0.025		0.03		0.005

		Global warming		0.002		0.04		0.038

		Air pollution		0.025		0.05		0.025

		Accident costs		0.0007		0.0108		0.0101





rail_pas_int

		Supplier operating cost/ peak		Supplier operating cost/ peak

		Supplier operating cost/ off-peak		Supplier operating cost/ off-peak

		Infrastructure costs		Infrastructure costs

		Noise costs		Noise costs

		Global warming		Global warming

		Air pollution		Air pollution

		Mohring effect		Mohring effect



Lower

Upper

Cost/ context category

Euro per train km

Overview of MC for InterUrban Rail Travel (Euro per train km)

10.8455882353

0

3.3088235294

0

0.056

0.052

0.0003

0.0597

0.00407

0.16593

0.16

0.25756

-0.075

-0.45



rail_pas_urb

		Supplier operating costs/ peak		Supplier operating costs/ peak

		Supplier operating costs/ off-peak		Supplier operating costs/ off-peak

		Congestion costs/ peak		Congestion costs/ peak

		Congestion costs/ off-peak		Congestion costs/ off-peak

		Infrastructure costs		Infrastructure costs

		Noise costs		Noise costs

		Global warming		Global warming

		Air pollution		Air pollution

		Accident costs		Accident costs



Lower

Upper

Cost/ context category

Euro per train km

Overview of MC for Urban Passenger Rail Travel (Euro per train km)

8.1167619048

0

2.0107619048

0

0.2984693878

0.4209183673

0.0765306122

0.1147959184

0.018

0.062

0.025

0.005

0.002

0.038

0.025

0.025

0.0007

0.0101



rail_sheet

				Lower		Upper

		Supplier operating costs/ peak		10.8455882353		10.8455882353		Swedish rail example; with MC of 59 per pax in peak, and 18 off peak. 150 pax per trainRound trip is 816km. Assume 10 coaches per train

		Supplier operating costs/ off-peak		3.3088235294		3.3088235294		Per vehicle round voyage;

						Big difference between these estimates

		Lisbon, peak/ train component		4.4047619048		Reckoning on a round trip in an hour (27 mins end to end), 4 hrs peak and 12 hours off peak, and a 21km route

		Lisbon, off-peak/ train component		0.1547619048		This means 84km travelled per train in peak, 252 off peak

		Lisbon/ passenger component/ peak		2.1		Assume 150 pax off peak, 300 peak

		Lisbon/ passenger component/ off peak		1.05

		Lisbon, peak/ vehicle component		1.612

		Lisbon, off-peak/ vehicle component		0.806				SEE LISBON CALCULATIONS SHEET

		MOHRING		Lower		Upper		Swedish rail example

				0.075		0.525		Figures taken from D7 table 3.3 and halved. Assume 150 passengers rather than 150km and the result is same

								Swiss passenger rail example

		User costs/ peak		0.2984693878		0.7193877551		Assuming 300 passengers per train, and using the average of 39.2km round trip (p25 of 7A-D)

		User costs/ off-peak		0.0765306122		0.1913265306		Converted from euros per passenger trip; lower and upper bounds from models with all delays compared to those with >5 mins only considered

								Taken from 7A-7D p49; with afternoon peak and evening considered, and the variation from the type of delays considered

		Accident costs		0.0007		0.0108		Per train passage at level crossings; don't understand how they vary; assume a level crossing every 10km

		Environmental costs

		Air pollution (Inter-urban)																				0.000994898

		(Inter-urban) freight		0.14758		0.32		Milano-Chiasso lower, Bologno Brennero higher														0.000255102

		Passenger		0.16		0.41756		Variance due to different kinds of trains, d11 p32

								also, see p28 D11 for neubrandenberg-strasburg and basel-karlsruhe																vkm		pkm

																						Peak		0.4028571429		0.0026857143

		Global Warming						German ones much higher for some reason														off-peak		0.0125		0.00025

		Inter urban freight		0.00149		0.21		Milano-Chiasso lower, Bologno Brennero higher

		Passenger train		0.00407		0.17		Different kinds of trains, see d11 p32; higher for high speed trains

		Marginal noise costs

		Freight day		0.003		0.22														2.625

		Feight night		0.0059		0.16		Very low for Bologna Brennero												18.375

		Passenger day		0.0004		0.06																0.0125		0.4028571429

		Passenger night		0.0003		0.041

		Urban case studies

		Noise		0.025		0.03

		Air		0.025		0.05		see p24-25 of D11

		Global warming		0.002		0.04		Huge variation between german case studies (light rail (low) vs trams (high)?)

		Infrastructure costs

		Passenger

		Infrastructure costs/ passenger		0.0396		0.18		0.0099 Per gross tonne; main/electrified

								Assume that a passenger train is 400 tonnes, and freight 1000

		Freight

		Infrastructure costs/ freight		0.045		0.2

				Lower		Upper

		Supplier operating costs/ peak/ urban		8.1167619048		8.1167619048		0

		Supplier operating costs/ off-peak/ urban		2.0107619048		2.0107619048		0

		Supplier operating costs/ peak/ interurban		10.8455882353		10.8455882353		0

		Supplier operating costs/ off-peak/ interurban		3.3088235294		3.3088235294		0

		Congestion costs/ peak		0.2984693878		0.7193877551		0.4209183673

		Congestion costs/ off-peak		0.0765306122		0.1913265306		0.1147959184

		Accident costs		0.0007		0.0108		0.0101

		Infrastructure costs/ passenger		0.0396		0.18		0.1404

		Infrastructure costs/ freight		0.045		0.2		0.155

		Noise costs/ interurban freight/ day		0.003		0.22		0.217

		Noise costs/ interurban freight/night		0.0059		0.16		0.1541

		Noise costs/ interurban passenger/ day		0.0004		0.06		0.0596

		Noise costs/ interurban passenger/ night		0.0003		0.041		0.0407

		Noise costs/ urban passenger		0.025		0.03		0.005

		Global warming / interurban freight		0.00149		0.21		0.20851

		Global warming/ interurban passenger		0.00407		0.17		0.16593

		Global warming/ urban passenger		0.002		0.04		0.038

		Air pollution/ interurban freight		0.14758		0.32		0.17242

		Air pollution/ interurban passenger		0.16		0.41756		0.25756

		Air pollution/ urban passenger		0.025		0.05		0.025





rail_freight

		Infrastructure costs/ freight		Infrastructure costs/ freight		Infrastructure costs/ freight

		Noise costs/ interurban freight		Noise costs/ interurban freight		Noise costs/ interurban freight

		Global warming / interurban freight		Global warming / interurban freight		Global warming / interurban freight

		Air pollution/ interurban freight		Air pollution/ interurban freight		Air pollution/ interurban freight

		Accident costs		Accident costs		Accident costs



Lower

Upper

Cost/ context category

Euro per train km

Overview of MC for Rail Freight Travel (Euro per train km)

0.099

0.351

-0.6290322581

0.003

0.217

0.00149

0.20851

0.14758

0.17242

0.0007

0.0101



d7

		

				Per vkm				Per passenger km

		Rail Congestion peak		0.1720588235		0.4147058824		0.0034411765						Assumes 34km trip, load of 150 passengers

		Rail congestion off-peak		0.005		0.0125

		Rail Mohring		0.075		0.525

		Air congestion		6.8457142857		1.9801652893		0.0526593407		0.0152320407

		Air Mohring		-0.6290322581		-1.0274193548





air

		Environmental cost		Environmental cost

		Supplier operating cost		Supplier operating cost

		Congestion cost		Congestion cost

		Mohring effect		Mohring effect



Lower

Upper

Cost/ context category

Euro per km

Overview of MC for Air Travel (Euro per vkm)

0.42

0

26.3548387097

5.5053763441

3.864516129

0

-0.6290322581

-0.3983870968




_1128779597.xls
car_urban

		Infrastructure		Infrastructure

		Congestion		Congestion

		Accident		Accident

		Air pollution/ Petrol		Air pollution/ Petrol

		Air pollution/ Diesel		Air pollution/ Diesel

		Noise costs/ Daytime		Noise costs/ Daytime

		Noise costs/ Nighttime		Noise costs/ Nighttime

		Global warming/Petrol		Global warming/Petrol

		Global warming/Diesel		Global warming/Diesel



lower

upper

Cost/ context category

Euro per vkm

Overview of MC for Urban Car Travel (Euro per vkm)

0.0042

0.0008

0.05

0.2

0.042

0

0.0012

0.0013

0.0026

0.0119

0.0022

0.0128

0.0053

0.0397

0.0035

0.0034

0.0031

0.0012



car_inter

		Infrastructure		Infrastructure

		Congestion		Congestion

		Accident		Accident

		Air pollution/ Petrol		Air pollution/ Petrol

		Air pollution/ Diesel		Air pollution/ Diesel

		Noise costs/ Daytime		Noise costs/ Daytime

		Noise costs/ Nighttime		Noise costs/ Nighttime

		Global warming/Petrol		Global warming/Petrol

		Global warming/Diesel		Global warming/Diesel



lower

upper

Cost/ context category

Euro per vkm

Overview of MC for Inter-urban Car Travel (Euro per vkm)

0.0042

0.0008

0.03

0.01

0.003

0.013

0.0011

0.0026

0.0026

0.0165

0

0.0012

0

0.0019

0.0034

0.0013

0.0025

0.0011



car_sheet

						Infrastructure costs		Euro per km				User costs/ benefits								Accident costs								Air pollution

								Lower		Upper		Lower				Upper				Lower				Upper				Lower				Upper

				Cars								Interurban		Urban		Interurban		Urban		Interurban		Urban		Interurban		Urban		Interurban		Urban		Interurban		Urban

								0.0042		0.005		0.04		0.02		0.11		0.12		-0.004		-0.004		-0.004		-0.022		0.0011		0.0012		0.0037		0.0025

										Lower		Upper		Upper

								Infrastructure		0.0042		0.005		0.0008

								Congestion/ Urban		0.02		0.4		0.38		Got these from UNITE Case studies D7 p18

								Congestion/ Interurban		0		0.15		0.15		Got these from UNITE Case studies D7 p18

								Accident/Urban		0.042		0.024		-0.018

								Accident/Interurban		0.003		0.016		0.013

								Air pollution/ Petrol/ Urban		0.0012		0.0025		0.0013

								Air pollution/ Petrol/ Interurban		0.0011		0.0037		0.0026

								Air pollution/ Diesel/ Urban		0.0073		0.0145		0.0072

								Air pollution/ Diesel/ Interurban		0.0026		0.0191		0.0165

								Noise costs/ Urban/ Daytime		0.0022		0.015		0.0128		Lower bounds are Berlin, higher are Stuttgart

								Noise costs/Interurban/ Daytime		0		0.0012		0.0012		which has lower traffic density and speeds

								Noise costs/ Urban/ Nighttime		0.0053		0.045		0.0397

								Noise costs/Interurban/ Nighttime		0		0.0019		0.0019

								Global warming/Petrol/ Urban		0.0035		0.0069		0.0034

								Global warming/Petrol/ Interurban		0.0034		0.0047		0.0013

								Global warming/Diesel/ Urban		0.0031		0.0043		0.0012

								Global warming/Diesel/ Interurban		0.0025		0.0036		0.0011

								Urban User costs not specifically broken down into car and HGV

										Urban Car Travel						Interurban Car Travel

								Infrastructure		0.0042		0.005		0.0008		0.0042		0.005		0.0008

								Congestion		0.05		0.25		0.2		0.03		0.04		0.01

								Accident		0.042		0.042		0		0.003		0.016		0.013

								Air pollution/ Petrol		0.0012		0.0025		0.0013		0.0011		0.0037		0.0026

								Air pollution/ Diesel		0.0026		0.0145		0.0119		0.0026		0.0191		0.0165

								Noise costs/ Daytime		0.0022		0.015		0.0128		0		0.0012		0.0012

								Noise costs/ Nighttime		0.0053		0.045		0.0397		0		0.0019		0.0019

								Global warming/Petrol		0.0035		0.0069		0.0034		0.0034		0.0047		0.0013

								Global warming/Diesel		0.0031		0.0043		0.0012		0.0025		0.0036		0.0011





hgv_urban

		Infrastructure		Infrastructure

		Congestion		Congestion

		Accident cost		Accident cost

		Air pollution/ Diesel		Air pollution/ Diesel

		Noise costs/ Daytime		Noise costs/ Daytime

		Noise costs/ Night time		Noise costs/ Night time

		Global warming/Diesel		Global warming/Diesel



Lower

Upper

Cost/ context category

Euro per vkm

Overview of MC for Urban HGV Travel (Euro per vkm)

0.0362

0.0155

0.02

0.07

0.00084

0.0469

0.1283

0.0767

0.1808

0.2333

0.5492

0.02

0.0128



hgv_inter

		Infrastructure		Infrastructure

		Congestion		Congestion

		Accident cost		Accident cost

		Air pollution/ Diesel		Air pollution/ Diesel

		Noise costs/ Daytime		Noise costs/ Daytime

		Noise costs/ Night time		Noise costs/ Night time

		Global warming/Diesel		Global warming/Diesel



Lower

Upper

Cost/ context category

Euro per vkm

Overview of MC for Interurban HGV Travel (Euro per vkm)

0.0362

0.0155

0.09

0.04

0.00084

0.0209

0.0537

0

0.0304

0

0.0506

0.0203

0.0125



hgv_sheet

				Lower		Upper		Upper

		Infrastructure		0.0362		0.0517		0.0155

		Congestion/ Urban		0.04		0.8		0.76		Got these from UNITE Case studies D7 p18, from the graphs of individual links

		Congestion/ Interurban		0		0.7		0.7		Got these from UNITE Case studies D7 p18

		Accident cost		0.00084		0.00084				Should we vary these by axle weight; if so range is 0.00039 to 0.013

		Air pollution/ Diesel/ Urban		0.1019		0.1752		0.0733

		Air pollution/ Diesel/ Interurban		0.0209		0.0746		0.0537

		Noise costs/ Urban/ Daytime		0.0767		0.2575		0.1808

		Noise costs/Interurban / Daytime		0		0.0304		0.0304

		Noise costs/ Urban/ Night time		0.2333		0.7825		0.5492		*

		Noise costs/Interurban/ Night time		0		0.0506		0.0506

		Global warming/Diesel/ Urban		0.02		0.0328		0.0128

		Global warming/Diesel/ Interurban		0.0203		0.0328		0.0125

		*noise cost difference represnets variability of marginal costs with the detailed population

		distribution, number and speed of vehicles, share of HGVs etc

		Lower is berlin, upper is Stuttgart

				Lower		Upper		Upper		Lower		Upper		Upper

		Infrastructure		0.0362		0.0517		0.0155		0.0362		0.0517		0.0155

		Congestion		0.02		0.09		0.07		0.09		0.13		0.04

		Accident cost		0.00084		0.00084				0.00084		0.00084

		Air pollution/ Diesel		0.0469		0.1752		0.1283		0.0209		0.0746		0.0537

		Noise costs/ Daytime		0.0767		0.2575		0.1808		0		0.0304		0.0304

		Noise costs/ Night time		0.2333		0.7825		0.5492		0		0.0506		0.0506

		Global warming/Diesel		0.02		0.0328		0.0128		0.0203		0.0328		0.0125





air_sheet

		

														11.98

		Supplier operating costs

		Econometrics		Engineering				Figure given in MC summary table is 14815 per hour flown for engineering, 12255 for econometrics

		26.3548387097		31.8602150538		European per km		Assume average flight of 2 hours and distance of 930 km as in Berlin.

								Also assume occupancy rate of 130 per plane

		Congestion costs						see p18 of d7

		Madrid airport		11.986		per vkm		Figure given is 9.22e per 100km.  (p18 of D7)						10.2777777778

								Have multiplied this by an occupancy rate of 130 from Berlin example

		Madrid airport		3.864516129		3.864516129		9250 for arrival, 8720 departure

		Mohring effect		-0.6290322581		-1.0274193548		Using figures from 7h p3. These are not marginal figs. Must multiply by, eg 25000, then divide by 10000 (the number of extra pax)

										We assume lower line density of 150000 and upper of 250000. Use 1sd range around 1170 for km range

								Assume again, 930km and 130 occupancy rate

		Environmental cost

		Berlin-london		0.42		Euro		Figures are given as EUR391. This is divided by 930km, the average

								length of a flight, between Berlin and London. See table 18 of mc summary (p26)

				Lower		Upper		Upper

		Environmental cost		0.42		0.42		0

		Supplier operating cost		26.3548387097		31.8602150538		5.5053763441

		Congestion cost		3.864516129		3.864516129		0

		Mohring effect		-0.6290322581		-1.0274193548		-0.3983870968

		For mohring, use 15.55 euro p/hour conversion

				-0.0048387097		-0.0079032258





rail_freight_sht

				Lower		Upper

		Infrastructure costs/ freight		0.099		0.45		0.351

		Noise costs/ interurban freight		0.003		0.22		0.217

		Global warming / interurban freight		0.00149		0.21		0.20851

		Air pollution/ interurban freight		0.14758		0.32		0.17242

		Accident costs		0.0007		0.0108		0.0101

				0.013		0.014		0.017		0.027

				0.0088		0.0099		0.013		0.02

				0.097		0.11		0.029		0.045

				5.2		5.6		6.8		10.8

				3.52		3.96		5.2		8

				38.8		44		11.6		18





rail_pass_sht_int

				Lower		Upper

		Supplier operating cost/ peak		10.8455882353		10.8455882353		0

		Supplier operating cost/ off-peak		3.3088235294		3.3088235294		0

		Infrastructure costs		0.056		0.108		0.052

		Noise costs		0.0003		0.06		0.0597

		Global warming		0.00407		0.17		0.16593

		Air pollution		0.16		0.41756		0.25756

		Mohring effect		-0.075		-0.525		-0.45





rail_pas_sht_urb

				Lower		Upper

		Supplier operating costs/ peak		8.1167619048		8.1167619048		0

		Supplier operating costs/ off-peak		2.0107619048		2.0107619048		0

		Congestion costs/ peak		0.2984693878		0.7193877551		0.4209183673

		Congestion costs/ off-peak		0.0765306122		0.1913265306		0.1147959184

		Infrastructure costs		0.018		0.08		0.062

		Noise costs		0.025		0.03		0.005

		Global warming		0.002		0.04		0.038

		Air pollution		0.025		0.05		0.025

		Accident costs		0.0007		0.0108		0.0101





rail_pas_int

		Supplier operating cost/ peak		Supplier operating cost/ peak

		Supplier operating cost/ off-peak		Supplier operating cost/ off-peak

		Infrastructure costs		Infrastructure costs

		Noise costs		Noise costs

		Global warming		Global warming

		Air pollution		Air pollution

		Mohring effect		Mohring effect



Lower

Upper

Cost/ context category

Euro per train km

Overview of MC for InterUrban Rail Travel (Euro per train km)

10.8455882353

0

3.3088235294

0

0.056

0.052

0.0003

0.0597

0.00407

0.16593

0.16

0.25756

-0.075

-0.45



rail_pas_urb

		Supplier operating costs/ peak		Supplier operating costs/ peak

		Supplier operating costs/ off-peak		Supplier operating costs/ off-peak

		Congestion costs/ peak		Congestion costs/ peak

		Congestion costs/ off-peak		Congestion costs/ off-peak

		Infrastructure costs		Infrastructure costs

		Noise costs		Noise costs

		Global warming		Global warming

		Air pollution		Air pollution

		Accident costs		Accident costs



Lower

Upper

Cost/ context category

Euro per train km

Overview of MC for Urban Passenger Rail Travel (Euro per train km)

8.1167619048

0

2.0107619048

0

0.2984693878

0.4209183673

0.0765306122

0.1147959184

0.018

0.062

0.025

0.005

0.002

0.038

0.025

0.025

0.0007

0.0101



rail_sheet

				Lower		Upper

		Supplier operating costs/ peak		10.8455882353		10.8455882353		Swedish rail example; with MC of 59 per pax in peak, and 18 off peak. 150 pax per trainRound trip is 816km. Assume 10 coaches per train

		Supplier operating costs/ off-peak		3.3088235294		3.3088235294		Per vehicle round voyage;

						Big difference between these estimates

		Lisbon, peak/ train component		4.4047619048		Reckoning on a round trip in an hour (27 mins end to end), 4 hrs peak and 12 hours off peak, and a 21km route

		Lisbon, off-peak/ train component		0.1547619048		This means 84km travelled per train in peak, 252 off peak

		Lisbon/ passenger component/ peak		2.1		Assume 150 pax off peak, 300 peak

		Lisbon/ passenger component/ off peak		1.05

		Lisbon, peak/ vehicle component		1.612

		Lisbon, off-peak/ vehicle component		0.806				SEE LISBON CALCULATIONS SHEET

		MOHRING		Lower		Upper		Swedish rail example

				0.075		0.525		Figures taken from D7 table 3.3 and halved. Assume 150 passengers rather than 150km and the result is same

								Swiss passenger rail example

		User costs/ peak		0.2984693878		0.7193877551		Assuming 300 passengers per train, and using the average of 39.2km round trip (p25 of 7A-D)

		User costs/ off-peak		0.0765306122		0.1913265306		Converted from euros per passenger trip; lower and upper bounds from models with all delays compared to those with >5 mins only considered

								Taken from 7A-7D p49; with afternoon peak and evening considered, and the variation from the type of delays considered

		Accident costs		0.0007		0.0108		Per train passage at level crossings; don't understand how they vary; assume a level crossing every 10km

		Environmental costs

		Air pollution (Inter-urban)																				0.000994898

		(Inter-urban) freight		0.14758		0.32		Milano-Chiasso lower, Bologno Brennero higher														0.000255102

		Passenger		0.16		0.41756		Variance due to different kinds of trains, d11 p32

								also, see p28 D11 for neubrandenberg-strasburg and basel-karlsruhe																vkm		pkm

																						Peak		0.4028571429		0.0026857143

		Global Warming						German ones much higher for some reason														off-peak		0.0125		0.00025

		Inter urban freight		0.00149		0.21		Milano-Chiasso lower, Bologno Brennero higher

		Passenger train		0.00407		0.17		Different kinds of trains, see d11 p32; higher for high speed trains

		Marginal noise costs

		Freight day		0.003		0.22														2.625

		Feight night		0.0059		0.16		Very low for Bologna Brennero												18.375

		Passenger day		0.0004		0.06																0.0125		0.4028571429

		Passenger night		0.0003		0.041

		Urban case studies

		Noise		0.025		0.03

		Air		0.025		0.05		see p24-25 of D11

		Global warming		0.002		0.04		Huge variation between german case studies (light rail (low) vs trams (high)?)

		Infrastructure costs

		Passenger

		Infrastructure costs/ passenger		0.0396		0.18		0.0099 Per gross tonne; main/electrified

								Assume that a passenger train is 400 tonnes, and freight 1000

		Freight

		Infrastructure costs/ freight		0.045		0.2

				Lower		Upper

		Supplier operating costs/ peak/ urban		8.1167619048		8.1167619048		0

		Supplier operating costs/ off-peak/ urban		2.0107619048		2.0107619048		0

		Supplier operating costs/ peak/ interurban		10.8455882353		10.8455882353		0

		Supplier operating costs/ off-peak/ interurban		3.3088235294		3.3088235294		0

		Congestion costs/ peak		0.2984693878		0.7193877551		0.4209183673

		Congestion costs/ off-peak		0.0765306122		0.1913265306		0.1147959184

		Accident costs		0.0007		0.0108		0.0101

		Infrastructure costs/ passenger		0.0396		0.18		0.1404

		Infrastructure costs/ freight		0.045		0.2		0.155

		Noise costs/ interurban freight/ day		0.003		0.22		0.217

		Noise costs/ interurban freight/night		0.0059		0.16		0.1541

		Noise costs/ interurban passenger/ day		0.0004		0.06		0.0596

		Noise costs/ interurban passenger/ night		0.0003		0.041		0.0407

		Noise costs/ urban passenger		0.025		0.03		0.005

		Global warming / interurban freight		0.00149		0.21		0.20851

		Global warming/ interurban passenger		0.00407		0.17		0.16593

		Global warming/ urban passenger		0.002		0.04		0.038

		Air pollution/ interurban freight		0.14758		0.32		0.17242

		Air pollution/ interurban passenger		0.16		0.41756		0.25756

		Air pollution/ urban passenger		0.025		0.05		0.025





rail_freight

		Infrastructure costs/ freight		Infrastructure costs/ freight

		Noise costs/ interurban freight		Noise costs/ interurban freight

		Global warming / interurban freight		Global warming / interurban freight

		Air pollution/ interurban freight		Air pollution/ interurban freight

		Accident costs		Accident costs



Lower

Upper

Cost/ context category

Euro per train km

Overview of MC for Rail Freight Travel (Euro per train km)

0.099

0.351

0.003

0.217

0.00149

0.20851

0.14758

0.17242

0.0007

0.0101



d7

		

				Per vkm				Per passenger km

		Rail Congestion peak		0.1720588235		0.4147058824		0.0034411765						Assumes 34km trip, load of 150 passengers

		Rail congestion off-peak		0.005		0.0125

		Rail Mohring		0.075		0.525

		Air congestion		6.8457142857		1.9801652893		0.0526593407		0.0152320407

		Air Mohring		-0.6290322581		-1.0274193548





air

		Environmental cost		Environmental cost

		Supplier operating cost		Supplier operating cost

		Congestion cost		Congestion cost

		Mohring effect		Mohring effect



Lower

Upper

Cost/ context category

Euro per km

Overview of MC for Air Travel (Euro per vkm)

0.42

0

26.3548387097

5.5053763441

3.864516129

0

-0.6290322581

-0.3983870968




_1128779814.xls
car_urban

		Infrastructure		Infrastructure

		Congestion		Congestion

		Accident		Accident

		Air pollution/ Petrol		Air pollution/ Petrol

		Air pollution/ Diesel		Air pollution/ Diesel

		Noise costs/ Daytime		Noise costs/ Daytime

		Noise costs/ Nighttime		Noise costs/ Nighttime

		Global warming/Petrol		Global warming/Petrol

		Global warming/Diesel		Global warming/Diesel



lower

upper

Cost/ context category

Euro per vkm

Overview of MC for Urban Car Travel (Euro per vkm)

0.0042

0.0008

0.05

0.2

0.042

0

0.0012

0.0013

0.0026

0.0119

0.0022

0.0128

0.0053

0.0397

0.0035

0.0034

0.0031

0.0012



car_inter

		Infrastructure		Infrastructure

		Congestion		Congestion

		Accident		Accident

		Air pollution/ Petrol		Air pollution/ Petrol

		Air pollution/ Diesel		Air pollution/ Diesel

		Noise costs/ Daytime		Noise costs/ Daytime

		Noise costs/ Nighttime		Noise costs/ Nighttime

		Global warming/Petrol		Global warming/Petrol

		Global warming/Diesel		Global warming/Diesel



lower

upper

Cost/ context category

Euro per vkm

Overview of MC for Inter-urban Car Travel (Euro per vkm)

0.0042

0.0008

0.03

0.01

0.003

0.013

0.0011

0.0026

0.0026

0.0165

0

0.0012

0

0.0019

0.0034

0.0013

0.0025

0.0011



car_sheet

						Infrastructure costs		Euro per km				User costs/ benefits								Accident costs								Air pollution

								Lower		Upper		Lower				Upper				Lower				Upper				Lower				Upper

				Cars								Interurban		Urban		Interurban		Urban		Interurban		Urban		Interurban		Urban		Interurban		Urban		Interurban		Urban

								0.0042		0.005		0.04		0.02		0.11		0.12		-0.004		-0.004		-0.004		-0.022		0.0011		0.0012		0.0037		0.0025

										Lower		Upper		Upper

								Infrastructure		0.0042		0.005		0.0008

								Congestion/ Urban		0.02		0.4		0.38		Got these from UNITE Case studies D7 p18

								Congestion/ Interurban		0		0.15		0.15		Got these from UNITE Case studies D7 p18

								Accident/Urban		0.042		0.024		-0.018

								Accident/Interurban		0.003		0.016		0.013

								Air pollution/ Petrol/ Urban		0.0012		0.0025		0.0013

								Air pollution/ Petrol/ Interurban		0.0011		0.0037		0.0026

								Air pollution/ Diesel/ Urban		0.0073		0.0145		0.0072

								Air pollution/ Diesel/ Interurban		0.0026		0.0191		0.0165

								Noise costs/ Urban/ Daytime		0.0022		0.015		0.0128		Lower bounds are Berlin, higher are Stuttgart

								Noise costs/Interurban/ Daytime		0		0.0012		0.0012		which has lower traffic density and speeds

								Noise costs/ Urban/ Nighttime		0.0053		0.045		0.0397

								Noise costs/Interurban/ Nighttime		0		0.0019		0.0019

								Global warming/Petrol/ Urban		0.0035		0.0069		0.0034

								Global warming/Petrol/ Interurban		0.0034		0.0047		0.0013

								Global warming/Diesel/ Urban		0.0031		0.0043		0.0012

								Global warming/Diesel/ Interurban		0.0025		0.0036		0.0011

								Urban User costs not specifically broken down into car and HGV

										Urban Car Travel						Interurban Car Travel

								Infrastructure		0.0042		0.005		0.0008		0.0042		0.005		0.0008

								Congestion		0.05		0.25		0.2		0.03		0.04		0.01

								Accident		0.042		0.042		0		0.003		0.016		0.013

								Air pollution/ Petrol		0.0012		0.0025		0.0013		0.0011		0.0037		0.0026

								Air pollution/ Diesel		0.0026		0.0145		0.0119		0.0026		0.0191		0.0165

								Noise costs/ Daytime		0.0022		0.015		0.0128		0		0.0012		0.0012

								Noise costs/ Nighttime		0.0053		0.045		0.0397		0		0.0019		0.0019

								Global warming/Petrol		0.0035		0.0069		0.0034		0.0034		0.0047		0.0013

								Global warming/Diesel		0.0031		0.0043		0.0012		0.0025		0.0036		0.0011





hgv_urban

		Infrastructure		Infrastructure

		Congestion		Congestion

		Accident cost		Accident cost

		Air pollution/ Diesel		Air pollution/ Diesel

		Noise costs/ Daytime		Noise costs/ Daytime

		Noise costs/ Night time		Noise costs/ Night time

		Global warming/Diesel		Global warming/Diesel



Lower

Upper

Cost/ context category

Euro per vkm

Overview of MC for Urban HGV Travel (Euro per vkm)

0.0362

0.0155

0.02

0.07

0.00084

0.0469

0.1283

0.0767

0.1808

0.2333

0.5492

0.02

0.0128



hgv_inter

		Infrastructure		Infrastructure

		Congestion		Congestion

		Accident cost		Accident cost

		Air pollution/ Diesel		Air pollution/ Diesel

		Noise costs/ Daytime		Noise costs/ Daytime

		Noise costs/ Night time		Noise costs/ Night time

		Global warming/Diesel		Global warming/Diesel



Lower

Upper

Cost/ context category

Euro per vkm

Overview of MC for Interurban HGV Travel (Euro per vkm)

0.0362

0.0155

0.09

0.04

0.00084

0.0209

0.0537

0

0.0304

0

0.0506

0.0203

0.0125



hgv_sheet

				Lower		Upper		Upper

		Infrastructure		0.0362		0.0517		0.0155

		Congestion/ Urban		0.04		0.8		0.76		Got these from UNITE Case studies D7 p18, from the graphs of individual links

		Congestion/ Interurban		0		0.7		0.7		Got these from UNITE Case studies D7 p18

		Accident cost		0.00084		0.00084				Should we vary these by axle weight; if so range is 0.00039 to 0.013

		Air pollution/ Diesel/ Urban		0.1019		0.1752		0.0733

		Air pollution/ Diesel/ Interurban		0.0209		0.0746		0.0537

		Noise costs/ Urban/ Daytime		0.0767		0.2575		0.1808

		Noise costs/Interurban / Daytime		0		0.0304		0.0304

		Noise costs/ Urban/ Night time		0.2333		0.7825		0.5492		*

		Noise costs/Interurban/ Night time		0		0.0506		0.0506

		Global warming/Diesel/ Urban		0.02		0.0328		0.0128

		Global warming/Diesel/ Interurban		0.0203		0.0328		0.0125

		*noise cost difference represnets variability of marginal costs with the detailed population

		distribution, number and speed of vehicles, share of HGVs etc

		Lower is berlin, upper is Stuttgart

				Lower		Upper		Upper		Lower		Upper		Upper

		Infrastructure		0.0362		0.0517		0.0155		0.0362		0.0517		0.0155

		Congestion		0.02		0.09		0.07		0.09		0.13		0.04

		Accident cost		0.00084		0.00084				0.00084		0.00084

		Air pollution/ Diesel		0.0469		0.1752		0.1283		0.0209		0.0746		0.0537

		Noise costs/ Daytime		0.0767		0.2575		0.1808		0		0.0304		0.0304

		Noise costs/ Night time		0.2333		0.7825		0.5492		0		0.0506		0.0506

		Global warming/Diesel		0.02		0.0328		0.0128		0.0203		0.0328		0.0125





air_sheet

		

														11.98

		Supplier operating costs

		Econometrics		Engineering				Figure given in MC summary table is 14815 per hour flown for engineering, 12255 for econometrics

		26.3548387097		31.8602150538		European per km		Assume average flight of 2 hours and distance of 930 km as in Berlin.

								Also assume occupancy rate of 130 per plane

		Congestion costs						see p18 of d7

		Madrid airport		11.986		per vkm		Figure given is 9.22e per 100km.  (p18 of D7)						10.2777777778

								Have multiplied this by an occupancy rate of 130 from Berlin example

		Madrid airport		3.864516129		3.864516129		9250 for arrival, 8720 departure

		Mohring effect		-0.6290322581		-1.0274193548		Using figures from 7h p3. These are not marginal figs. Must multiply by, eg 25000, then divide by 10000 (the number of extra pax)

										We assume lower line density of 150000 and upper of 250000. Use 1sd range around 1170 for km range

								Assume again, 930km and 130 occupancy rate

		Environmental cost

		Berlin-london		0.42		Euro		Figures are given as EUR391. This is divided by 930km, the average

								length of a flight, between Berlin and London. See table 18 of mc summary (p26)

				Lower		Upper		Upper

		Environmental cost		0.42		0.42		0

		Supplier operating cost		26.3548387097		31.8602150538		5.5053763441

		Congestion cost		3.864516129		3.864516129		0

		Mohring effect		-0.6290322581		-1.0274193548		-0.3983870968

		For mohring, use 15.55 euro p/hour conversion

				-0.0048387097		-0.0079032258





rail_freight_sht

				Lower		Upper

		Infrastructure costs/ freight		0.099		0.45		0.351

		Noise costs/ interurban freight		0.003		0.22		0.217

		Global warming / interurban freight		0.00149		0.21		0.20851

		Air pollution/ interurban freight		0.14758		0.32		0.17242

		Accident costs		0.0007		0.0108		0.0101

				0.013		0.014		0.017		0.027

				0.0088		0.0099		0.013		0.02

				0.097		0.11		0.029		0.045

				5.2		5.6		6.8		10.8

				3.52		3.96		5.2		8

				38.8		44		11.6		18





rail_pass_sht_int

				Lower		Upper

		Supplier operating cost/ peak		10.8455882353		10.8455882353		0

		Supplier operating cost/ off-peak		3.3088235294		3.3088235294		0

		Infrastructure costs		0.056		0.108		0.052

		Noise costs		0.0003		0.06		0.0597

		Global warming		0.00407		0.17		0.16593

		Air pollution		0.16		0.41756		0.25756

		Mohring effect		-0.075		-0.525		-0.45





rail_pas_sht_urb

				Lower		Upper

		Supplier operating costs/ peak		17.04		17.04		0		chris;s new figures mar2003

		Supplier operating costs/ off-peak		1.96		1.96		0

		Congestion costs/ peak		0.2984693878		0.7193877551		0.4209183673

		Congestion costs/ off-peak		0.0765306122		0.1913265306		0.1147959184

		Infrastructure costs		0.018		0.08		0.062

		Noise costs		0.025		0.03		0.005

		Global warming		0.002		0.04		0.038

		Air pollution		0.025		0.05		0.025

		Accident costs		0.0007		0.0108		0.0101





rail_pas_int

		Supplier operating cost/ peak		Supplier operating cost/ peak

		Supplier operating cost/ off-peak		Supplier operating cost/ off-peak

		Infrastructure costs		Infrastructure costs

		Noise costs		Noise costs

		Global warming		Global warming

		Air pollution		Air pollution

		Mohring effect		Mohring effect



Lower

Upper

Cost/ context category

Euro per train km

Overview of MC for InterUrban Rail Travel (Euro per train km)

10.8455882353

0

3.3088235294

0

0.056

0.052

0.0003

0.0597

0.00407

0.16593

0.16

0.25756

-0.075

-0.45



rail_pas_urb

		Supplier operating costs/ peak		Supplier operating costs/ peak

		Supplier operating costs/ off-peak		Supplier operating costs/ off-peak

		Congestion costs/ peak		Congestion costs/ peak

		Congestion costs/ off-peak		Congestion costs/ off-peak

		Infrastructure costs		Infrastructure costs

		Noise costs		Noise costs

		Global warming		Global warming

		Air pollution		Air pollution

		Accident costs		Accident costs



Lower

Upper

Cost/ context category

Euro per train km

Overview of MC for Urban Passenger Rail Travel (Euro per train km)

17.04

0

1.96

0

0.2984693878

0.4209183673

0.0765306122

0.1147959184

0.018

0.062

0.025

0.005

0.002

0.038

0.025

0.025

0.0007

0.0101



rail_sheet

				Lower		Upper

		Supplier operating costs/ peak		10.8455882353		10.8455882353		Swedish rail example; with MC of 59 per pax in peak, and 18 off peak. 150 pax per trainRound trip is 816km. Assume 10 coaches per train

		Supplier operating costs/ off-peak		3.3088235294		3.3088235294		Per vehicle round voyage;

						Big difference between these estimates

		Lisbon, peak/ train component		4.4047619048		Reckoning on a round trip in an hour (27 mins end to end), 4 hrs peak and 12 hours off peak, and a 21km route

		Lisbon, off-peak/ train component		0.1547619048		This means 84km travelled per train in peak, 252 off peak

		Lisbon/ passenger component/ peak		2.1		Assume 150 pax off peak, 300 peak

		Lisbon/ passenger component/ off peak		1.05

		Lisbon, peak/ vehicle component		1.612

		Lisbon, off-peak/ vehicle component		0.806				SEE LISBON CALCULATIONS SHEET

		MOHRING		Lower		Upper		Swedish rail example

				0.075		0.525		Figures taken from D7 table 3.3 and halved. Assume 150 passengers rather than 150km and the result is same

								Swiss passenger rail example

		User costs/ peak		0.2984693878		0.7193877551		Assuming 300 passengers per train, and using the average of 39.2km round trip (p25 of 7A-D)

		User costs/ off-peak		0.0765306122		0.1913265306		Converted from euros per passenger trip; lower and upper bounds from models with all delays compared to those with >5 mins only considered

								Taken from 7A-7D p49; with afternoon peak and evening considered, and the variation from the type of delays considered

		Accident costs		0.0007		0.0108		Per train passage at level crossings; don't understand how they vary; assume a level crossing every 10km

		Environmental costs

		Air pollution (Inter-urban)																				0.000994898

		(Inter-urban) freight		0.14758		0.32		Milano-Chiasso lower, Bologno Brennero higher														0.000255102

		Passenger		0.16		0.41756		Variance due to different kinds of trains, d11 p32

								also, see p28 D11 for neubrandenberg-strasburg and basel-karlsruhe																vkm		pkm

																						Peak		0.4028571429		0.0026857143

		Global Warming						German ones much higher for some reason														off-peak		0.0125		0.00025

		Inter urban freight		0.00149		0.21		Milano-Chiasso lower, Bologno Brennero higher

		Passenger train		0.00407		0.17		Different kinds of trains, see d11 p32; higher for high speed trains

		Marginal noise costs

		Freight day		0.003		0.22														2.625

		Feight night		0.0059		0.16		Very low for Bologna Brennero												18.375

		Passenger day		0.0004		0.06																0.0125		0.4028571429

		Passenger night		0.0003		0.041

		Urban case studies

		Noise		0.025		0.03

		Air		0.025		0.05		see p24-25 of D11

		Global warming		0.002		0.04		Huge variation between german case studies (light rail (low) vs trams (high)?)

		Infrastructure costs

		Passenger

		Infrastructure costs/ passenger		0.0396		0.18		0.0099 Per gross tonne; main/electrified

								Assume that a passenger train is 400 tonnes, and freight 1000

		Freight

		Infrastructure costs/ freight		0.045		0.2

				Lower		Upper

		Supplier operating costs/ peak/ urban		8.1167619048		8.1167619048		0		discredited figures

		Supplier operating costs/ off-peak/ urban		2.0107619048		2.0107619048		0		discredited figures

		Supplier operating costs/ peak/ urban		17.04		17.04		0

		Supplier operating costs/ off-peak/ urban		1.96		1.96		0

		Supplier operating costs/ peak/ interurban		10.8455882353		10.8455882353		0

		Supplier operating costs/ off-peak/ interurban		3.3088235294		3.3088235294		0

		Congestion costs/ peak		0.2984693878		0.7193877551		0.4209183673

		Congestion costs/ off-peak		0.0765306122		0.1913265306		0.1147959184

		Accident costs		0.0007		0.0108		0.0101

		Infrastructure costs/ passenger		0.0396		0.18		0.1404

		Infrastructure costs/ freight		0.045		0.2		0.155

		Noise costs/ interurban freight/ day		0.003		0.22		0.217

		Noise costs/ interurban freight/night		0.0059		0.16		0.1541

		Noise costs/ interurban passenger/ day		0.0004		0.06		0.0596

		Noise costs/ interurban passenger/ night		0.0003		0.041		0.0407

		Noise costs/ urban passenger		0.025		0.03		0.005

		Global warming / interurban freight		0.00149		0.21		0.20851

		Global warming/ interurban passenger		0.00407		0.17		0.16593

		Global warming/ urban passenger		0.002		0.04		0.038

		Air pollution/ interurban freight		0.14758		0.32		0.17242

		Air pollution/ interurban passenger		0.16		0.41756		0.25756

		Air pollution/ urban passenger		0.025		0.05		0.025





rail_freight

		Infrastructure costs/ freight		Infrastructure costs/ freight

		Noise costs/ interurban freight		Noise costs/ interurban freight

		Global warming / interurban freight		Global warming / interurban freight

		Air pollution/ interurban freight		Air pollution/ interurban freight

		Accident costs		Accident costs



Lower

Upper

Cost/ context category

Euro per train km

Overview of MC for Rail Freight Travel (Euro per train km)

0.099

0.351

0.003

0.217

0.00149

0.20851

0.14758

0.17242

0.0007

0.0101



d7

		

				Per vkm				Per passenger km

		Rail Congestion peak		0.1720588235		0.4147058824		0.0034411765						Assumes 34km trip, load of 150 passengers

		Rail congestion off-peak		0.005		0.0125

		Rail Mohring		0.075		0.525

		Air congestion		6.8457142857		1.9801652893		0.0526593407		0.0152320407

		Air Mohring		-0.6290322581		-1.0274193548





air

		Environmental cost		Environmental cost

		Supplier operating cost		Supplier operating cost

		Congestion cost		Congestion cost

		Mohring effect		Mohring effect



Lower

Upper

Cost/ context category

Euro per km

Overview of MC for Air Travel (Euro per vkm)

0.42

0

26.3548387097

5.5053763441

3.864516129

0

-0.6290322581

-0.3983870968




_1128779834.xls
car_urban

		Infrastructure		Infrastructure

		Congestion		Congestion

		Accident		Accident

		Air pollution/ Petrol		Air pollution/ Petrol

		Air pollution/ Diesel		Air pollution/ Diesel

		Noise costs/ Daytime		Noise costs/ Daytime

		Noise costs/ Nighttime		Noise costs/ Nighttime

		Global warming/Petrol		Global warming/Petrol

		Global warming/Diesel		Global warming/Diesel



lower

upper

Cost/ context category

Euro per vkm

Overview of MC for Urban Car Travel (Euro per vkm)

0.0042

0.0008

0.05

0.2

-0.004

0

0.0012

0.0013

0.0026

0.0119

0.0022

0.0128

0.0053

0.0397

0.0035

0.0034

0.0031

0.0012



car_inter

		Infrastructure		Infrastructure

		Congestion		Congestion

		Accident		Accident

		Air pollution/ Petrol		Air pollution/ Petrol

		Air pollution/ Diesel		Air pollution/ Diesel

		Noise costs/ Daytime		Noise costs/ Daytime

		Noise costs/ Nighttime		Noise costs/ Nighttime

		Global warming/Petrol		Global warming/Petrol

		Global warming/Diesel		Global warming/Diesel



lower

upper

Cost/ context category

Euro per vkm

Overview of MC for Inter-urban Car Travel (Euro per vkm)

0.0042

0.0008

0.03

0.01

-0.004

-0.018

0.0011

0.0026

0.0026

0.0165

0

0.0012

0

0.0019

0.0034

0.0013

0.0025

0.0011



car_sheet

						Infrastructure costs		Euro per km				User costs/ benefits								Accident costs								Air pollution

								Lower		Upper		Lower				Upper				Lower				Upper				Lower				Upper

				Cars								Interurban		Urban		Interurban		Urban		Interurban		Urban		Interurban		Urban		Interurban		Urban		Interurban		Urban

								0.0042		0.005		0.04		0.02		0.11		0.12		-0.004		-0.004		-0.004		-0.022		0.0011		0.0012		0.0037		0.0025

										Lower		Upper		Upper

								Infrastructure		0.0042		0.005		0.0008

								Congestion/ Urban		0.02		0.4		0.38		Got these from UNITE Case studies D7 p18

								Congestion/ Interurban		0		0.15		0.15		Got these from UNITE Case studies D7 p18

								Accident/Urban		-0.004		-0.004		0

								Accident/Interurban		-0.004		-0.022		-0.018

								Air pollution/ Petrol/ Urban		0.0012		0.0025		0.0013

								Air pollution/ Petrol/ Interurban		0.0011		0.0037		0.0026

								Air pollution/ Diesel/ Urban		0.0073		0.0145		0.0072

								Air pollution/ Diesel/ Interurban		0.0026		0.0191		0.0165

								Noise costs/ Urban/ Daytime		0.0022		0.015		0.0128		Lower bounds are Berlin, higher are Stuttgart

								Noise costs/Interurban/ Daytime		0		0.0012		0.0012		which has lower traffic density and speeds

								Noise costs/ Urban/ Nighttime		0.0053		0.045		0.0397

								Noise costs/Interurban/ Nighttime		0		0.0019		0.0019

								Global warming/Petrol/ Urban		0.0035		0.0069		0.0034

								Global warming/Petrol/ Interurban		0.0034		0.0047		0.0013

								Global warming/Diesel/ Urban		0.0031		0.0043		0.0012

								Global warming/Diesel/ Interurban		0.0025		0.0036		0.0011

								Urban User costs not specifically broken down into car and HGV

										Urban Car Travel						Interurban Car Travel

								Infrastructure		0.0042		0.005		0.0008		0.0042		0.005		0.0008

								Congestion		0.05		0.25		0.2		0.03		0.04		0.01

								Accident		-0.004		-0.004		0		-0.004		-0.022		-0.018

								Air pollution/ Petrol		0.0012		0.0025		0.0013		0.0011		0.0037		0.0026

								Air pollution/ Diesel		0.0026		0.0145		0.0119		0.0026		0.0191		0.0165

								Noise costs/ Daytime		0.0022		0.015		0.0128		0		0.0012		0.0012

								Noise costs/ Nighttime		0.0053		0.045		0.0397		0		0.0019		0.0019

								Global warming/Petrol		0.0035		0.0069		0.0034		0.0034		0.0047		0.0013

								Global warming/Diesel		0.0031		0.0043		0.0012		0.0025		0.0036		0.0011





hgv_urban

		Infrastructure		Infrastructure

		Congestion		Congestion

		Accident cost		Accident cost

		Air pollution/ Diesel		Air pollution/ Diesel

		Noise costs/ Daytime		Noise costs/ Daytime

		Noise costs/ Night time		Noise costs/ Night time

		Global warming/Diesel		Global warming/Diesel



Lower

Upper

Cost/ context category

Euro per vkm

Overview of MC for Urban HGV Travel (Euro per vkm)

0.0362

0.0155

0.02

0.07

0.00084

0.0469

0.1283

0.0767

0.1808

0.2333

0.5492

0.02

0.0128



hgv_inter

		Infrastructure		Infrastructure

		Congestion		Congestion

		Accident cost		Accident cost

		Air pollution/ Diesel		Air pollution/ Diesel

		Noise costs/ Daytime		Noise costs/ Daytime

		Noise costs/ Night time		Noise costs/ Night time

		Global warming/Diesel		Global warming/Diesel



Lower

Upper

Cost/ context category

Euro per vkm

Overview of MC for Interurban HGV Travel (Euro per vkm)

0.0362

0.0155

0.09

0.04

0.00084

0.0209

0.0537

0

0.0304

0

0.0506

0.0203

0.0125



hgv_sheet

				Lower		Upper		Upper

		Infrastructure		0.0362		0.0517		0.0155

		Congestion/ Urban		0.04		0.8		0.76		Got these from UNITE Case studies D7 p18, from the graphs of individual links

		Congestion/ Interurban		0		0.7		0.7		Got these from UNITE Case studies D7 p18

		Accident cost		0.00084		0.00084				Should we vary these by axle weight; if so range is 0.00039 to 0.013

		Air pollution/ Diesel/ Urban		0.1019		0.1752		0.0733

		Air pollution/ Diesel/ Interurban		0.0209		0.0746		0.0537

		Noise costs/ Urban/ Daytime		0.0767		0.2575		0.1808

		Noise costs/Interurban / Daytime		0		0.0304		0.0304

		Noise costs/ Urban/ Night time		0.2333		0.7825		0.5492		*

		Noise costs/Interurban/ Night time		0		0.0506		0.0506

		Global warming/Diesel/ Urban		0.02		0.0328		0.0128

		Global warming/Diesel/ Interurban		0.0203		0.0328		0.0125

		*noise cost difference represnets variability of marginal costs with the detailed population

		distribution, number and speed of vehicles, share of HGVs etc

		Lower is berlin, upper is Stuttgart

				Lower		Upper		Upper		Lower		Upper		Upper

		Infrastructure		0.0362		0.0517		0.0155		0.0362		0.0517		0.0155

		Congestion		0.02		0.09		0.07		0.09		0.13		0.04

		Accident cost		0.00084		0.00084				0.00084		0.00084

		Air pollution/ Diesel		0.0469		0.1752		0.1283		0.0209		0.0746		0.0537

		Noise costs/ Daytime		0.0767		0.2575		0.1808		0		0.0304		0.0304

		Noise costs/ Night time		0.2333		0.7825		0.5492		0		0.0506		0.0506

		Global warming/Diesel		0.02		0.0328		0.0128		0.0203		0.0328		0.0125





air_sheet

		

														11.98

		Supplier operating costs

		Econometrics		Engineering				Figure given in MC summary table is 14815 per hour flown for engineering, 12255 for econometrics

		26.3548387097		31.8602150538		European per km		Assume average flight of 2 hours and distance of 930 km as in Berlin.

								Also assume occupancy rate of 130 per plane

		Congestion costs						see p18 of d7

		Madrid airport		11.986		per vkm		Figure given is 9.22e per 100km.  (p18 of D7)						10.2777777778

								Have multiplied this by an occupancy rate of 130 from Berlin example

		Madrid airport		3.864516129		3.864516129		9250 for arrival, 8720 departure

		Mohring effect		-0.6290322581		-1.0274193548		Using figures from 7h p3. These are not marginal figs. Must multiply by, eg 25000, then divide by 10000 (the number of extra pax)

										We assume lower line density of 150000 and upper of 250000. Use 1sd range around 1170 for km range

								Assume again, 930km and 130 occupancy rate

		Environmental cost

		Berlin-london		0.42		Euro		Figures are given as EUR391. This is divided by 930km, the average

								length of a flight, between Berlin and London. See table 18 of mc summary (p26)

				Lower		Upper		Upper

		Environmental cost		0.42		0.42		0

		Supplier operating cost		26.3548387097		31.8602150538		5.5053763441

		Congestion cost		3.864516129		3.864516129		0

		Mohring effect		-0.6290322581		-1.0274193548		-0.3983870968

		For mohring, use 15.55 euro p/hour conversion

				-0.0048387097		-0.0079032258





rail_freight_sht

				Lower		Upper

		Infrastructure costs/ freight		0.099		0.45		0.351

		Noise costs/ interurban freight		0.003		0.22		0.217

		Global warming / interurban freight		0.00149		0.21		0.20851

		Air pollution/ interurban freight		0.14758		0.32		0.17242

		Accident costs		0.0007		0.0108		0.0101

				0.013		0.014		0.017		0.027

				0.0088		0.0099		0.013		0.02

				0.097		0.11		0.029		0.045

				5.2		5.6		6.8		10.8

				3.52		3.96		5.2		8

				38.8		44		11.6		18





rail_pass_sht_int

				Lower		Upper

		Supplier operating cost/ peak		10.8455882353		10.8455882353		0

		Supplier operating cost/ off-peak		3.3088235294		3.3088235294		0

		Infrastructure costs		0.056		0.108		0.052

		Noise costs		0.0003		0.06		0.0597

		Global warming		0.00407		0.17		0.16593

		Air pollution		0.16		0.41756		0.25756

		Mohring effect		-0.075		-0.525		-0.45





rail_pas_sht_urb

				Lower		Upper

		Supplier operating costs/ peak		8.1167619048		8.1167619048		0

		Supplier operating costs/ off-peak		2.0107619048		2.0107619048		0

		Congestion costs/ peak		0.2984693878		0.7193877551		0.4209183673

		Congestion costs/ off-peak		0.0765306122		0.1913265306		0.1147959184

		Infrastructure costs		0.018		0.08		0.062

		Noise costs		0.025		0.03		0.005

		Global warming		0.002		0.04		0.038

		Air pollution		0.025		0.05		0.025

		Accident costs		0.0007		0.0108		0.0101





rail_pas_int

		Supplier operating cost/ peak		Supplier operating cost/ peak

		Supplier operating cost/ off-peak		Supplier operating cost/ off-peak

		Infrastructure costs		Infrastructure costs

		Noise costs		Noise costs

		Global warming		Global warming

		Air pollution		Air pollution

		Mohring effect		Mohring effect



Lower

Upper

Cost/ context category

Euro per train km

Overview of MC for InterUrban Rail Travel (Euro per train km)

10.8455882353

0

3.3088235294

0

0.056

0.052

0.0003

0.0597

0.00407

0.16593

0.16

0.25756

-0.075

-0.45



rail_pas_urb

		Supplier operating costs/ peak		Supplier operating costs/ peak

		Supplier operating costs/ off-peak		Supplier operating costs/ off-peak

		Congestion costs/ peak		Congestion costs/ peak

		Congestion costs/ off-peak		Congestion costs/ off-peak

		Infrastructure costs		Infrastructure costs

		Noise costs		Noise costs

		Global warming		Global warming

		Air pollution		Air pollution

		Accident costs		Accident costs



Lower

Upper

Cost/ context category

Euro per train km

Overview of MC for Urban Passenger Rail Travel (Euro per train km)

8.1167619048

0

2.0107619048

0

0.2984693878

0.4209183673

0.0765306122

0.1147959184

0.018

0.062

0.025

0.005

0.002

0.038

0.025

0.025

0.0007

0.0101



rail_sheet

				Lower		Upper

		Supplier operating costs/ peak		10.8455882353		10.8455882353		Swedish rail example; with MC of 59 per pax in peak, and 18 off peak. 150 pax per trainRound trip is 816km. Assume 10 coaches per train

		Supplier operating costs/ off-peak		3.3088235294		3.3088235294		Per vehicle round voyage;

						Big difference between these estimates

		Lisbon, peak/ train component		4.4047619048		Reckoning on a round trip in an hour (27 mins end to end), 4 hrs peak and 12 hours off peak, and a 21km route

		Lisbon, off-peak/ train component		0.1547619048		This means 84km travelled per train in peak, 252 off peak

		Lisbon/ passenger component/ peak		2.1		Assume 150 pax off peak, 300 peak

		Lisbon/ passenger component/ off peak		1.05

		Lisbon, peak/ vehicle component		1.612

		Lisbon, off-peak/ vehicle component		0.806				SEE LISBON CALCULATIONS SHEET

		MOHRING		Lower		Upper		Swedish rail example

				0.075		0.525		Figures taken from D7 table 3.3 and halved. Assume 150 passengers rather than 150km and the result is same

								Swiss passenger rail example

		User costs/ peak		0.2984693878		0.7193877551		Assuming 300 passengers per train, and using the average of 39.2km round trip (p25 of 7A-D)

		User costs/ off-peak		0.0765306122		0.1913265306		Converted from euros per passenger trip; lower and upper bounds from models with all delays compared to those with >5 mins only considered

								Taken from 7A-7D p49; with afternoon peak and evening considered, and the variation from the type of delays considered

		Accident costs		0.0007		0.0108		Per train passage at level crossings; don't understand how they vary; assume a level crossing every 10km

		Environmental costs

		Air pollution (Inter-urban)																				0.000994898

		(Inter-urban) freight		0.14758		0.32		Milano-Chiasso lower, Bologno Brennero higher														0.000255102

		Passenger		0.16		0.41756		Variance due to different kinds of trains, d11 p32

								also, see p28 D11 for neubrandenberg-strasburg and basel-karlsruhe																vkm		pkm

																						Peak		0.4028571429		0.0026857143

		Global Warming						German ones much higher for some reason														off-peak		0.0125		0.00025

		Inter urban freight		0.00149		0.21		Milano-Chiasso lower, Bologno Brennero higher

		Passenger train		0.00407		0.17		Different kinds of trains, see d11 p32; higher for high speed trains

		Marginal noise costs

		Freight day		0.003		0.22														2.625

		Feight night		0.0059		0.16		Very low for Bologna Brennero												18.375

		Passenger day		0.0004		0.06																0.0125		0.4028571429

		Passenger night		0.0003		0.041

		Urban case studies

		Noise		0.025		0.03

		Air		0.025		0.05		see p24-25 of D11

		Global warming		0.002		0.04		Huge variation between german case studies (light rail (low) vs trams (high)?)

		Infrastructure costs

		Passenger

		Infrastructure costs/ passenger		0.0396		0.18		0.0099 Per gross tonne; main/electrified

								Assume that a passenger train is 400 tonnes, and freight 1000

		Freight

		Infrastructure costs/ freight		0.045		0.2

				Lower		Upper

		Supplier operating costs/ peak/ urban		8.1167619048		8.1167619048		0

		Supplier operating costs/ off-peak/ urban		2.0107619048		2.0107619048		0

		Supplier operating costs/ peak/ interurban		10.8455882353		10.8455882353		0

		Supplier operating costs/ off-peak/ interurban		3.3088235294		3.3088235294		0

		Congestion costs/ peak		0.2984693878		0.7193877551		0.4209183673

		Congestion costs/ off-peak		0.0765306122		0.1913265306		0.1147959184

		Accident costs		0.0007		0.0108		0.0101

		Infrastructure costs/ passenger		0.0396		0.18		0.1404

		Infrastructure costs/ freight		0.045		0.2		0.155

		Noise costs/ interurban freight/ day		0.003		0.22		0.217

		Noise costs/ interurban freight/night		0.0059		0.16		0.1541

		Noise costs/ interurban passenger/ day		0.0004		0.06		0.0596

		Noise costs/ interurban passenger/ night		0.0003		0.041		0.0407

		Noise costs/ urban passenger		0.025		0.03		0.005

		Global warming / interurban freight		0.00149		0.21		0.20851

		Global warming/ interurban passenger		0.00407		0.17		0.16593

		Global warming/ urban passenger		0.002		0.04		0.038

		Air pollution/ interurban freight		0.14758		0.32		0.17242

		Air pollution/ interurban passenger		0.16		0.41756		0.25756

		Air pollution/ urban passenger		0.025		0.05		0.025





rail_freight

		Infrastructure costs/ freight		Infrastructure costs/ freight

		Noise costs/ interurban freight		Noise costs/ interurban freight

		Global warming / interurban freight		Global warming / interurban freight

		Air pollution/ interurban freight		Air pollution/ interurban freight

		Accident costs		Accident costs



Lower

Upper

Cost/ context category

Euro per train km

Overview of MC for Rail Freight Travel (Euro per train km)

0.099

0.351

0.003

0.217

0.00149

0.20851

0.14758

0.17242

0.0007

0.0101



d7

		

				Per vkm				Per passenger km

		Rail Congestion peak		0.1720588235		0.4147058824		0.0034411765						Assumes 34km trip, load of 150 passengers

		Rail congestion off-peak		0.005		0.0125

		Rail Mohring		0.075		0.525

		Air congestion		6.8457142857		1.9801652893		0.0526593407		0.0152320407

		Air Mohring		-0.6290322581		-1.0274193548





air

		Environmental cost		Environmental cost

		Supplier operating cost		Supplier operating cost

		Congestion cost		Congestion cost

		Mohring effect		Mohring effect



Lower

Upper

Cost/ context category

Euro per km

Overview of MC for Air Travel (Euro per vkm)

0.42

0

26.3548387097

5.5053763441

3.864516129

0

-0.6290322581

-0.3983870968




_1128779685.xls
car_urban

		Infrastructure		Infrastructure

		Congestion		Congestion

		Accident		Accident

		Air pollution/ Petrol		Air pollution/ Petrol

		Air pollution/ Diesel		Air pollution/ Diesel

		Noise costs/ Daytime		Noise costs/ Daytime

		Noise costs/ Nighttime		Noise costs/ Nighttime

		Global warming/Petrol		Global warming/Petrol

		Global warming/Diesel		Global warming/Diesel



lower

upper

Cost/ context category

Euro per vkm

Overview of MC for Urban Car Travel (Euro per vkm)

0.0042

0.0008

0.05

0.2

0.042

0

0.0012

0.0013

0.0026

0.0119

0.0022

0.0128

0.0053

0.0397

0.0035

0.0034

0.0031

0.0012



car_inter

		Infrastructure		Infrastructure

		Congestion		Congestion

		Accident		Accident

		Air pollution/ Petrol		Air pollution/ Petrol

		Air pollution/ Diesel		Air pollution/ Diesel

		Noise costs/ Daytime		Noise costs/ Daytime

		Noise costs/ Nighttime		Noise costs/ Nighttime

		Global warming/Petrol		Global warming/Petrol

		Global warming/Diesel		Global warming/Diesel



lower

upper

Cost/ context category

Euro per vkm

Overview of MC for Inter-urban Car Travel (Euro per vkm)

0.0042

0.0008

0.03

0.01

0.003

0.013

0.0011

0.0026

0.0026

0.0165

0

0.0012

0

0.0019

0.0034

0.0013

0.0025

0.0011



car_sheet

						Infrastructure costs		Euro per km				User costs/ benefits								Accident costs								Air pollution

								Lower		Upper		Lower				Upper				Lower				Upper				Lower				Upper

				Cars								Interurban		Urban		Interurban		Urban		Interurban		Urban		Interurban		Urban		Interurban		Urban		Interurban		Urban

								0.0042		0.005		0.04		0.02		0.11		0.12		-0.004		-0.004		-0.004		-0.022		0.0011		0.0012		0.0037		0.0025

										Lower		Upper		Upper

								Infrastructure		0.0042		0.005		0.0008

								Congestion/ Urban		0.02		0.4		0.38		Got these from UNITE Case studies D7 p18

								Congestion/ Interurban		0		0.15		0.15		Got these from UNITE Case studies D7 p18

								Accident/Urban		0.042		0.024		-0.018

								Accident/Interurban		0.003		0.016		0.013

								Air pollution/ Petrol/ Urban		0.0012		0.0025		0.0013

								Air pollution/ Petrol/ Interurban		0.0011		0.0037		0.0026

								Air pollution/ Diesel/ Urban		0.0073		0.0145		0.0072

								Air pollution/ Diesel/ Interurban		0.0026		0.0191		0.0165

								Noise costs/ Urban/ Daytime		0.0022		0.015		0.0128		Lower bounds are Berlin, higher are Stuttgart

								Noise costs/Interurban/ Daytime		0		0.0012		0.0012		which has lower traffic density and speeds

								Noise costs/ Urban/ Nighttime		0.0053		0.045		0.0397

								Noise costs/Interurban/ Nighttime		0		0.0019		0.0019

								Global warming/Petrol/ Urban		0.0035		0.0069		0.0034

								Global warming/Petrol/ Interurban		0.0034		0.0047		0.0013

								Global warming/Diesel/ Urban		0.0031		0.0043		0.0012

								Global warming/Diesel/ Interurban		0.0025		0.0036		0.0011

								Urban User costs not specifically broken down into car and HGV

										Urban Car Travel						Interurban Car Travel

								Infrastructure		0.0042		0.005		0.0008		0.0042		0.005		0.0008

								Congestion		0.05		0.25		0.2		0.03		0.04		0.01

								Accident		0.042		0.042		0		0.003		0.016		0.013

								Air pollution/ Petrol		0.0012		0.0025		0.0013		0.0011		0.0037		0.0026

								Air pollution/ Diesel		0.0026		0.0145		0.0119		0.0026		0.0191		0.0165

								Noise costs/ Daytime		0.0022		0.015		0.0128		0		0.0012		0.0012

								Noise costs/ Nighttime		0.0053		0.045		0.0397		0		0.0019		0.0019

								Global warming/Petrol		0.0035		0.0069		0.0034		0.0034		0.0047		0.0013

								Global warming/Diesel		0.0031		0.0043		0.0012		0.0025		0.0036		0.0011





hgv_urban

		Infrastructure		Infrastructure

		Congestion		Congestion

		Accident cost		Accident cost

		Air pollution/ Diesel		Air pollution/ Diesel

		Noise costs/ Daytime		Noise costs/ Daytime

		Noise costs/ Night time		Noise costs/ Night time

		Global warming/Diesel		Global warming/Diesel



Lower

Upper

Cost/ context category

Euro per vkm

Overview of MC for Urban HGV Travel (Euro per vkm)

0.0362

0.0155

0.02

0.07

0.00084

0.0469

0.1283

0.0767

0.1808

0.2333

0.5492

0.02

0.0128



hgv_inter

		Infrastructure		Infrastructure

		Congestion		Congestion

		Accident cost		Accident cost

		Air pollution/ Diesel		Air pollution/ Diesel

		Noise costs/ Daytime		Noise costs/ Daytime

		Noise costs/ Night time		Noise costs/ Night time

		Global warming/Diesel		Global warming/Diesel



Lower

Upper

Cost/ context category

Euro per vkm

Overview of MC for Interurban HGV Travel (Euro per vkm)

0.0362

0.0155

0.09

0.04

0.00084

0.0209

0.0537

0

0.0304

0

0.0506

0.0203

0.0125



hgv_sheet

				Lower		Upper		Upper

		Infrastructure		0.0362		0.0517		0.0155

		Congestion/ Urban		0.04		0.8		0.76		Got these from UNITE Case studies D7 p18, from the graphs of individual links

		Congestion/ Interurban		0		0.7		0.7		Got these from UNITE Case studies D7 p18

		Accident cost		0.00084		0.00084				Should we vary these by axle weight; if so range is 0.00039 to 0.013

		Air pollution/ Diesel/ Urban		0.1019		0.1752		0.0733

		Air pollution/ Diesel/ Interurban		0.0209		0.0746		0.0537

		Noise costs/ Urban/ Daytime		0.0767		0.2575		0.1808

		Noise costs/Interurban / Daytime		0		0.0304		0.0304

		Noise costs/ Urban/ Night time		0.2333		0.7825		0.5492		*

		Noise costs/Interurban/ Night time		0		0.0506		0.0506

		Global warming/Diesel/ Urban		0.02		0.0328		0.0128

		Global warming/Diesel/ Interurban		0.0203		0.0328		0.0125

		*noise cost difference represnets variability of marginal costs with the detailed population

		distribution, number and speed of vehicles, share of HGVs etc

		Lower is berlin, upper is Stuttgart

				Lower		Upper		Upper		Lower		Upper		Upper

		Infrastructure		0.0362		0.0517		0.0155		0.0362		0.0517		0.0155

		Congestion		0.02		0.09		0.07		0.09		0.13		0.04

		Accident cost		0.00084		0.00084				0.00084		0.00084

		Air pollution/ Diesel		0.0469		0.1752		0.1283		0.0209		0.0746		0.0537

		Noise costs/ Daytime		0.0767		0.2575		0.1808		0		0.0304		0.0304

		Noise costs/ Night time		0.2333		0.7825		0.5492		0		0.0506		0.0506

		Global warming/Diesel		0.02		0.0328		0.0128		0.0203		0.0328		0.0125





air_sheet

		

														11.98

		Supplier operating costs

		Econometrics		Engineering				Figure given in MC summary table is 14815 per hour flown for engineering, 12255 for econometrics

		26.3548387097		31.8602150538		European per km		Assume average flight of 2 hours and distance of 930 km as in Berlin.

								Also assume occupancy rate of 130 per plane

		Congestion costs						see p18 of d7

		Madrid airport		11.986		per vkm		Figure given is 9.22e per 100km.  (p18 of D7)						10.2777777778

								Have multiplied this by an occupancy rate of 130 from Berlin example

		Madrid airport		3.864516129		3.864516129		9250 for arrival, 8720 departure

		Mohring effect		-0.6290322581		-1.0274193548		Using figures from 7h p3. These are not marginal figs. Must multiply by, eg 25000, then divide by 10000 (the number of extra pax)

										We assume lower line density of 150000 and upper of 250000. Use 1sd range around 1170 for km range

								Assume again, 930km and 130 occupancy rate

		Environmental cost

		Berlin-london		0.42		Euro		Figures are given as EUR391. This is divided by 930km, the average

								length of a flight, between Berlin and London. See table 18 of mc summary (p26)

				Lower		Upper		Upper

		Environmental cost		0.42		0.42		0

		Supplier operating cost		26.3548387097		31.8602150538		5.5053763441

		Congestion cost		3.864516129		3.864516129		0

		Mohring effect		-0.6290322581		-1.0274193548		-0.3983870968

		For mohring, use 15.55 euro p/hour conversion

				-0.0048387097		-0.0079032258





rail_freight_sht

				Lower		Upper

		Infrastructure costs/ freight		0.099		0.45		0.351

		Noise costs/ interurban freight		0.003		0.22		0.217

		Global warming / interurban freight		0.00149		0.21		0.20851

		Air pollution/ interurban freight		0.14758		0.32		0.17242

		Accident costs		0.0007		0.0108		0.0101

				0.013		0.014		0.017		0.027

				0.0088		0.0099		0.013		0.02

				0.097		0.11		0.029		0.045

				5.2		5.6		6.8		10.8

				3.52		3.96		5.2		8

				38.8		44		11.6		18





rail_pass_sht_int

				Lower		Upper

		Supplier operating cost/ peak		10.8455882353		10.8455882353		0

		Supplier operating cost/ off-peak		3.3088235294		3.3088235294		0

		Infrastructure costs		0.056		0.108		0.052

		Noise costs		0.0003		0.06		0.0597

		Global warming		0.00407		0.17		0.16593

		Air pollution		0.16		0.41756		0.25756

		Mohring effect		-0.075		-0.525		-0.45





rail_pas_sht_urb

				Lower		Upper

		Supplier operating costs/ peak		8.1167619048		8.1167619048		0

		Supplier operating costs/ off-peak		2.0107619048		2.0107619048		0

		Congestion costs/ peak		0.2984693878		0.7193877551		0.4209183673

		Congestion costs/ off-peak		0.0765306122		0.1913265306		0.1147959184

		Infrastructure costs		0.018		0.08		0.062

		Noise costs		0.025		0.03		0.005

		Global warming		0.002		0.04		0.038

		Air pollution		0.025		0.05		0.025

		Accident costs		0.0007		0.0108		0.0101





rail_pas_int

		Supplier operating cost/ peak		Supplier operating cost/ peak

		Supplier operating cost/ off-peak		Supplier operating cost/ off-peak

		Infrastructure costs		Infrastructure costs

		Noise costs		Noise costs

		Global warming		Global warming

		Air pollution		Air pollution

		Mohring effect		Mohring effect



Lower

Upper

Cost/ context category

Euro per train km

Overview of MC for InterUrban Rail Travel (Euro per train km)

10.8455882353

0

3.3088235294

0

0.056

0.052

0.0003

0.0597

0.00407

0.16593

0.16

0.25756

-0.075

-0.45



rail_pas_urb

		Supplier operating costs/ peak		Supplier operating costs/ peak

		Supplier operating costs/ off-peak		Supplier operating costs/ off-peak

		Congestion costs/ peak		Congestion costs/ peak

		Congestion costs/ off-peak		Congestion costs/ off-peak

		Infrastructure costs		Infrastructure costs

		Noise costs		Noise costs

		Global warming		Global warming

		Air pollution		Air pollution

		Accident costs		Accident costs



Lower

Upper

Cost/ context category

Euro per train km

Overview of MC for Urban Passenger Rail Travel (Euro per train km)

8.1167619048

0

2.0107619048

0

0.2984693878

0.4209183673

0.0765306122

0.1147959184

0.018

0.062

0.025

0.005

0.002

0.038

0.025

0.025

0.0007

0.0101



rail_sheet

				Lower		Upper

		Supplier operating costs/ peak		10.8455882353		10.8455882353		Swedish rail example; with MC of 59 per pax in peak, and 18 off peak. 150 pax per trainRound trip is 816km. Assume 10 coaches per train

		Supplier operating costs/ off-peak		3.3088235294		3.3088235294		Per vehicle round voyage;

						Big difference between these estimates

		Lisbon, peak/ train component		4.4047619048		Reckoning on a round trip in an hour (27 mins end to end), 4 hrs peak and 12 hours off peak, and a 21km route

		Lisbon, off-peak/ train component		0.1547619048		This means 84km travelled per train in peak, 252 off peak

		Lisbon/ passenger component/ peak		2.1		Assume 150 pax off peak, 300 peak

		Lisbon/ passenger component/ off peak		1.05

		Lisbon, peak/ vehicle component		1.612

		Lisbon, off-peak/ vehicle component		0.806				SEE LISBON CALCULATIONS SHEET

		MOHRING		Lower		Upper		Swedish rail example

				0.075		0.525		Figures taken from D7 table 3.3 and halved. Assume 150 passengers rather than 150km and the result is same

								Swiss passenger rail example

		User costs/ peak		0.2984693878		0.7193877551		Assuming 300 passengers per train, and using the average of 39.2km round trip (p25 of 7A-D)

		User costs/ off-peak		0.0765306122		0.1913265306		Converted from euros per passenger trip; lower and upper bounds from models with all delays compared to those with >5 mins only considered

								Taken from 7A-7D p49; with afternoon peak and evening considered, and the variation from the type of delays considered

		Accident costs		0.0007		0.0108		Per train passage at level crossings; don't understand how they vary; assume a level crossing every 10km

		Environmental costs

		Air pollution (Inter-urban)																				0.000994898

		(Inter-urban) freight		0.14758		0.32		Milano-Chiasso lower, Bologno Brennero higher														0.000255102

		Passenger		0.16		0.41756		Variance due to different kinds of trains, d11 p32

								also, see p28 D11 for neubrandenberg-strasburg and basel-karlsruhe																vkm		pkm

																						Peak		0.4028571429		0.0026857143

		Global Warming						German ones much higher for some reason														off-peak		0.0125		0.00025

		Inter urban freight		0.00149		0.21		Milano-Chiasso lower, Bologno Brennero higher

		Passenger train		0.00407		0.17		Different kinds of trains, see d11 p32; higher for high speed trains

		Marginal noise costs

		Freight day		0.003		0.22														2.625

		Feight night		0.0059		0.16		Very low for Bologna Brennero												18.375

		Passenger day		0.0004		0.06																0.0125		0.4028571429

		Passenger night		0.0003		0.041

		Urban case studies

		Noise		0.025		0.03

		Air		0.025		0.05		see p24-25 of D11

		Global warming		0.002		0.04		Huge variation between german case studies (light rail (low) vs trams (high)?)

		Infrastructure costs

		Passenger

		Infrastructure costs/ passenger		0.0396		0.18		0.0099 Per gross tonne; main/electrified

								Assume that a passenger train is 400 tonnes, and freight 1000

		Freight

		Infrastructure costs/ freight		0.045		0.2

				Lower		Upper

		Supplier operating costs/ peak/ urban		8.1167619048		8.1167619048		0

		Supplier operating costs/ off-peak/ urban		2.0107619048		2.0107619048		0

		Supplier operating costs/ peak/ interurban		10.8455882353		10.8455882353		0

		Supplier operating costs/ off-peak/ interurban		3.3088235294		3.3088235294		0

		Congestion costs/ peak		0.2984693878		0.7193877551		0.4209183673

		Congestion costs/ off-peak		0.0765306122		0.1913265306		0.1147959184

		Accident costs		0.0007		0.0108		0.0101

		Infrastructure costs/ passenger		0.0396		0.18		0.1404

		Infrastructure costs/ freight		0.045		0.2		0.155

		Noise costs/ interurban freight/ day		0.003		0.22		0.217

		Noise costs/ interurban freight/night		0.0059		0.16		0.1541

		Noise costs/ interurban passenger/ day		0.0004		0.06		0.0596

		Noise costs/ interurban passenger/ night		0.0003		0.041		0.0407

		Noise costs/ urban passenger		0.025		0.03		0.005

		Global warming / interurban freight		0.00149		0.21		0.20851

		Global warming/ interurban passenger		0.00407		0.17		0.16593

		Global warming/ urban passenger		0.002		0.04		0.038

		Air pollution/ interurban freight		0.14758		0.32		0.17242

		Air pollution/ interurban passenger		0.16		0.41756		0.25756

		Air pollution/ urban passenger		0.025		0.05		0.025





rail_freight

		Infrastructure costs/ freight		Infrastructure costs/ freight

		Noise costs/ interurban freight		Noise costs/ interurban freight

		Global warming / interurban freight		Global warming / interurban freight

		Air pollution/ interurban freight		Air pollution/ interurban freight

		Accident costs		Accident costs



Lower

Upper

Cost/ context category

Euro per train km

Overview of MC for Rail Freight Travel (Euro per train km)

0.099

0.351

0.003

0.217

0.00149

0.20851

0.14758

0.17242

0.0007

0.0101



d7

		

				Per vkm				Per passenger km

		Rail Congestion peak		0.1720588235		0.4147058824		0.0034411765						Assumes 34km trip, load of 150 passengers

		Rail congestion off-peak		0.005		0.0125

		Rail Mohring		0.075		0.525

		Air congestion		6.8457142857		1.9801652893		0.0526593407		0.0152320407

		Air Mohring		-0.6290322581		-1.0274193548





air

		Environmental cost		Environmental cost

		Supplier operating cost		Supplier operating cost

		Congestion cost		Congestion cost

		Mohring effect		Mohring effect



Lower

Upper

Cost/ context category

Euro per km

Overview of MC for Air Travel (Euro per vkm)

0.42

0

26.3548387097

5.5053763441

3.864516129

0

-0.6290322581

-0.3983870968




_1128779580.xls
car_urban

		Infrastructure		Infrastructure

		Congestion		Congestion

		Accident		Accident

		Air pollution/ Petrol		Air pollution/ Petrol

		Air pollution/ Diesel		Air pollution/ Diesel

		Noise costs/ Daytime		Noise costs/ Daytime

		Noise costs/ Nighttime		Noise costs/ Nighttime

		Global warming/Petrol		Global warming/Petrol

		Global warming/Diesel		Global warming/Diesel



lower

upper

Cost/ context category

Euro per vkm

Overview of MC for Urban Car Travel (Euro per vkm)

0.0042

0.0008

0.05

0.2

-0.004

0

0.0012

0.0013

0.0026

0.0119

0.0022

0.0128

0.0053

0.0397

0.0035

0.0034

0.0031

0.0012



car_inter

		Infrastructure		Infrastructure

		Congestion		Congestion

		Accident		Accident

		Air pollution/ Petrol		Air pollution/ Petrol

		Air pollution/ Diesel		Air pollution/ Diesel

		Noise costs/ Daytime		Noise costs/ Daytime

		Noise costs/ Nighttime		Noise costs/ Nighttime

		Global warming/Petrol		Global warming/Petrol

		Global warming/Diesel		Global warming/Diesel



lower

upper

Cost/ context category

Euro per vkm

Overview of MC for Inter-urban Car Travel (Euro per vkm)

0.0042

0.0008

0.03

0.01

-0.004

-0.018

0.0011

0.0026

0.0026

0.0165

0

0.0012

0

0.0019

0.0034

0.0013

0.0025

0.0011



car_sheet

						Infrastructure costs		Euro per km				User costs/ benefits								Accident costs								Air pollution

								Lower		Upper		Lower				Upper				Lower				Upper				Lower				Upper

				Cars								Interurban		Urban		Interurban		Urban		Interurban		Urban		Interurban		Urban		Interurban		Urban		Interurban		Urban

								0.0042		0.005		0.04		0.02		0.11		0.12		-0.004		-0.004		-0.004		-0.022		0.0011		0.0012		0.0037		0.0025

										Lower		Upper		Upper

								Infrastructure		0.0042		0.005		0.0008

								Congestion/ Urban		0.02		0.4		0.38		Got these from UNITE Case studies D7 p18

								Congestion/ Interurban		0		0.15		0.15		Got these from UNITE Case studies D7 p18

								Accident/Urban		-0.004		-0.004		0

								Accident/Interurban		-0.004		-0.022		-0.018

								Air pollution/ Petrol/ Urban		0.0012		0.0025		0.0013

								Air pollution/ Petrol/ Interurban		0.0011		0.0037		0.0026

								Air pollution/ Diesel/ Urban		0.0073		0.0145		0.0072

								Air pollution/ Diesel/ Interurban		0.0026		0.0191		0.0165

								Noise costs/ Urban/ Daytime		0.0022		0.015		0.0128		Lower bounds are Berlin, higher are Stuttgart

								Noise costs/Interurban/ Daytime		0		0.0012		0.0012		which has lower traffic density and speeds

								Noise costs/ Urban/ Nighttime		0.0053		0.045		0.0397

								Noise costs/Interurban/ Nighttime		0		0.0019		0.0019

								Global warming/Petrol/ Urban		0.0035		0.0069		0.0034

								Global warming/Petrol/ Interurban		0.0034		0.0047		0.0013

								Global warming/Diesel/ Urban		0.0031		0.0043		0.0012

								Global warming/Diesel/ Interurban		0.0025		0.0036		0.0011

								Urban User costs not specifically broken down into car and HGV

										Urban Car Travel						Interurban Car Travel

								Infrastructure		0.0042		0.005		0.0008		0.0042		0.005		0.0008

								Congestion		0.05		0.25		0.2		0.03		0.04		0.01

								Accident		-0.004		-0.004		0		-0.004		-0.022		-0.018

								Air pollution/ Petrol		0.0012		0.0025		0.0013		0.0011		0.0037		0.0026

								Air pollution/ Diesel		0.0026		0.0145		0.0119		0.0026		0.0191		0.0165

								Noise costs/ Daytime		0.0022		0.015		0.0128		0		0.0012		0.0012

								Noise costs/ Nighttime		0.0053		0.045		0.0397		0		0.0019		0.0019

								Global warming/Petrol		0.0035		0.0069		0.0034		0.0034		0.0047		0.0013

								Global warming/Diesel		0.0031		0.0043		0.0012		0.0025		0.0036		0.0011





hgv_urban

		Infrastructure		Infrastructure

		Congestion		Congestion

		Accident cost		Accident cost

		Air pollution/ Diesel		Air pollution/ Diesel

		Noise costs/ Daytime		Noise costs/ Daytime

		Noise costs/ Night time		Noise costs/ Night time

		Global warming/Diesel		Global warming/Diesel



Lower

Upper

Cost/ context category

Euro per vkm

Overview of MC for Urban HGV Travel (Euro per vkm)

0.0362

0.0155

0.02

0.07

0.00084

0.0469

0.1283

0.0767

0.1808

0.2333

0.5492

0.02

0.0128



hgv_inter

		Infrastructure		Infrastructure

		Congestion		Congestion

		Accident cost		Accident cost

		Air pollution/ Diesel		Air pollution/ Diesel

		Noise costs/ Daytime		Noise costs/ Daytime

		Noise costs/ Night time		Noise costs/ Night time

		Global warming/Diesel		Global warming/Diesel



Lower

Upper

Cost/ context category

Euro per vkm

Overview of MC for Interurban HGV Travel (Euro per vkm)

0.0362

0.0155

0.09

0.04

0.00084

0.0209

0.0537

0

0.0304

0

0.0506

0.0203

0.0125



hgv_sheet

				Lower		Upper		Upper

		Infrastructure		0.0362		0.0517		0.0155

		Congestion/ Urban		0.04		0.8		0.76		Got these from UNITE Case studies D7 p18, from the graphs of individual links

		Congestion/ Interurban		0		0.7		0.7		Got these from UNITE Case studies D7 p18

		Accident cost		0.00084		0.00084				Should we vary these by axle weight; if so range is 0.00039 to 0.013

		Air pollution/ Diesel/ Urban		0.1019		0.1752		0.0733

		Air pollution/ Diesel/ Interurban		0.0209		0.0746		0.0537

		Noise costs/ Urban/ Daytime		0.0767		0.2575		0.1808

		Noise costs/Interurban / Daytime		0		0.0304		0.0304

		Noise costs/ Urban/ Night time		0.2333		0.7825		0.5492		*

		Noise costs/Interurban/ Night time		0		0.0506		0.0506

		Global warming/Diesel/ Urban		0.02		0.0328		0.0128

		Global warming/Diesel/ Interurban		0.0203		0.0328		0.0125

		*noise cost difference represnets variability of marginal costs with the detailed population

		distribution, number and speed of vehicles, share of HGVs etc

		Lower is berlin, upper is Stuttgart

				Lower		Upper		Upper		Lower		Upper		Upper

		Infrastructure		0.0362		0.0517		0.0155		0.0362		0.0517		0.0155

		Congestion		0.02		0.09		0.07		0.09		0.13		0.04

		Accident cost		0.00084		0.00084				0.00084		0.00084

		Air pollution/ Diesel		0.0469		0.1752		0.1283		0.0209		0.0746		0.0537

		Noise costs/ Daytime		0.0767		0.2575		0.1808		0		0.0304		0.0304

		Noise costs/ Night time		0.2333		0.7825		0.5492		0		0.0506		0.0506

		Global warming/Diesel		0.02		0.0328		0.0128		0.0203		0.0328		0.0125





air_sheet

		

														11.98

		Supplier operating costs

		Econometrics		Engineering				Figure given in MC summary table is 14815 per hour flown for engineering, 12255 for econometrics

		26.3548387097		31.8602150538		European per km		Assume average flight of 2 hours and distance of 930 km as in Berlin.

								Also assume occupancy rate of 130 per plane

		Congestion costs						see p18 of d7

		Madrid airport		11.986		per vkm		Figure given is 9.22e per 100km.  (p18 of D7)						10.2777777778

								Have multiplied this by an occupancy rate of 130 from Berlin example

		Madrid airport		3.864516129		3.864516129		9250 for arrival, 8720 departure

		Mohring effect		-0.6290322581		-1.0274193548		Using figures from 7h p3. These are not marginal figs. Must multiply by, eg 25000, then divide by 10000 (the number of extra pax)

										We assume lower line density of 150000 and upper of 250000. Use 1sd range around 1170 for km range

								Assume again, 930km and 130 occupancy rate

		Environmental cost

		Berlin-london		0.42		Euro		Figures are given as EUR391. This is divided by 930km, the average

								length of a flight, between Berlin and London. See table 18 of mc summary (p26)

				Lower		Upper		Upper

		Environmental cost		0.42		0.42		0

		Supplier operating cost		26.3548387097		31.8602150538		5.5053763441

		Congestion cost		3.864516129		3.864516129		0

		Mohring effect		-0.6290322581		-1.0274193548		-0.3983870968

		For mohring, use 15.55 euro p/hour conversion

				-0.0048387097		-0.0079032258





rail_freight_sht

				Lower		Upper

		Infrastructure costs/ freight		0.099		0.45		0.351

		Noise costs/ interurban freight		0.003		0.22		0.217

		Global warming / interurban freight		0.00149		0.21		0.20851

		Air pollution/ interurban freight		0.14758		0.32		0.17242

		Accident costs		0.0007		0.0108		0.0101

				0.013		0.014		0.017		0.027

				0.0088		0.0099		0.013		0.02

				0.097		0.11		0.029		0.045

				5.2		5.6		6.8		10.8

				3.52		3.96		5.2		8

				38.8		44		11.6		18





rail_pass_sht_int

				Lower		Upper

		Supplier operating cost/ peak		10.8455882353		10.8455882353		0

		Supplier operating cost/ off-peak		3.3088235294		3.3088235294		0

		Infrastructure costs		0.056		0.108		0.052

		Noise costs		0.0003		0.06		0.0597

		Global warming		0.00407		0.17		0.16593

		Air pollution		0.16		0.41756		0.25756

		Mohring effect		-0.075		-0.525		-0.45





rail_pas_sht_urb

				Lower		Upper

		Supplier operating costs/ peak		8.1167619048		8.1167619048		0

		Supplier operating costs/ off-peak		2.0107619048		2.0107619048		0

		Congestion costs/ peak		0.2984693878		0.7193877551		0.4209183673

		Congestion costs/ off-peak		0.0765306122		0.1913265306		0.1147959184

		Infrastructure costs		0.018		0.08		0.062

		Noise costs		0.025		0.03		0.005

		Global warming		0.002		0.04		0.038

		Air pollution		0.025		0.05		0.025

		Accident costs		0.0007		0.0108		0.0101





rail_pas_int

		Supplier operating cost/ peak		Supplier operating cost/ peak

		Supplier operating cost/ off-peak		Supplier operating cost/ off-peak

		Infrastructure costs		Infrastructure costs

		Noise costs		Noise costs

		Global warming		Global warming

		Air pollution		Air pollution

		Mohring effect		Mohring effect



Lower

Upper

Cost/ context category

Euro per train km

Overview of MC for InterUrban Rail Travel (Euro per train km)

10.8455882353

0

3.3088235294

0

0.056

0.052

0.0003

0.0597

0.00407

0.16593

0.16

0.25756

-0.075

-0.45



rail_pas_urb

		Supplier operating costs/ peak		Supplier operating costs/ peak

		Supplier operating costs/ off-peak		Supplier operating costs/ off-peak

		Congestion costs/ peak		Congestion costs/ peak

		Congestion costs/ off-peak		Congestion costs/ off-peak

		Infrastructure costs		Infrastructure costs

		Noise costs		Noise costs

		Global warming		Global warming

		Air pollution		Air pollution

		Accident costs		Accident costs



Lower

Upper

Cost/ context category

Euro per train km

Overview of MC for Urban Passenger Rail Travel (Euro per train km)

8.1167619048

0

2.0107619048

0

0.2984693878

0.4209183673

0.0765306122

0.1147959184

0.018

0.062

0.025

0.005

0.002

0.038

0.025

0.025

0.0007

0.0101



rail_sheet

				Lower		Upper

		Supplier operating costs/ peak		10.8455882353		10.8455882353		Swedish rail example; with MC of 59 per pax in peak, and 18 off peak. 150 pax per trainRound trip is 816km. Assume 10 coaches per train

		Supplier operating costs/ off-peak		3.3088235294		3.3088235294		Per vehicle round voyage;

						Big difference between these estimates

		Lisbon, peak/ train component		4.4047619048		Reckoning on a round trip in an hour (27 mins end to end), 4 hrs peak and 12 hours off peak, and a 21km route

		Lisbon, off-peak/ train component		0.1547619048		This means 84km travelled per train in peak, 252 off peak

		Lisbon/ passenger component/ peak		2.1		Assume 150 pax off peak, 300 peak

		Lisbon/ passenger component/ off peak		1.05

		Lisbon, peak/ vehicle component		1.612

		Lisbon, off-peak/ vehicle component		0.806				SEE LISBON CALCULATIONS SHEET

		MOHRING		Lower		Upper		Swedish rail example

				0.075		0.525		Figures taken from D7 table 3.3 and halved. Assume 150 passengers rather than 150km and the result is same

								Swiss passenger rail example

		User costs/ peak		0.2984693878		0.7193877551		Assuming 300 passengers per train, and using the average of 39.2km round trip (p25 of 7A-D)

		User costs/ off-peak		0.0765306122		0.1913265306		Converted from euros per passenger trip; lower and upper bounds from models with all delays compared to those with >5 mins only considered

								Taken from 7A-7D p49; with afternoon peak and evening considered, and the variation from the type of delays considered

		Accident costs		0.0007		0.0108		Per train passage at level crossings; don't understand how they vary; assume a level crossing every 10km

		Environmental costs

		Air pollution (Inter-urban)																				0.000994898

		(Inter-urban) freight		0.14758		0.32		Milano-Chiasso lower, Bologno Brennero higher														0.000255102

		Passenger		0.16		0.41756		Variance due to different kinds of trains, d11 p32

								also, see p28 D11 for neubrandenberg-strasburg and basel-karlsruhe																vkm		pkm

																						Peak		0.4028571429		0.0026857143

		Global Warming						German ones much higher for some reason														off-peak		0.0125		0.00025

		Inter urban freight		0.00149		0.21		Milano-Chiasso lower, Bologno Brennero higher

		Passenger train		0.00407		0.17		Different kinds of trains, see d11 p32; higher for high speed trains

		Marginal noise costs

		Freight day		0.003		0.22														2.625

		Feight night		0.0059		0.16		Very low for Bologna Brennero												18.375

		Passenger day		0.0004		0.06																0.0125		0.4028571429

		Passenger night		0.0003		0.041

		Urban case studies

		Noise		0.025		0.03

		Air		0.025		0.05		see p24-25 of D11

		Global warming		0.002		0.04		Huge variation between german case studies (light rail (low) vs trams (high)?)

		Infrastructure costs

		Passenger

		Infrastructure costs/ passenger		0.0396		0.18		0.0099 Per gross tonne; main/electrified

								Assume that a passenger train is 400 tonnes, and freight 1000

		Freight

		Infrastructure costs/ freight		0.045		0.2

				Lower		Upper

		Supplier operating costs/ peak/ urban		8.1167619048		8.1167619048		0

		Supplier operating costs/ off-peak/ urban		2.0107619048		2.0107619048		0

		Supplier operating costs/ peak/ interurban		10.8455882353		10.8455882353		0

		Supplier operating costs/ off-peak/ interurban		3.3088235294		3.3088235294		0

		Congestion costs/ peak		0.2984693878		0.7193877551		0.4209183673

		Congestion costs/ off-peak		0.0765306122		0.1913265306		0.1147959184

		Accident costs		0.0007		0.0108		0.0101

		Infrastructure costs/ passenger		0.0396		0.18		0.1404

		Infrastructure costs/ freight		0.045		0.2		0.155

		Noise costs/ interurban freight/ day		0.003		0.22		0.217

		Noise costs/ interurban freight/night		0.0059		0.16		0.1541

		Noise costs/ interurban passenger/ day		0.0004		0.06		0.0596

		Noise costs/ interurban passenger/ night		0.0003		0.041		0.0407

		Noise costs/ urban passenger		0.025		0.03		0.005

		Global warming / interurban freight		0.00149		0.21		0.20851

		Global warming/ interurban passenger		0.00407		0.17		0.16593

		Global warming/ urban passenger		0.002		0.04		0.038

		Air pollution/ interurban freight		0.14758		0.32		0.17242

		Air pollution/ interurban passenger		0.16		0.41756		0.25756

		Air pollution/ urban passenger		0.025		0.05		0.025





rail_freight

		Infrastructure costs/ freight		Infrastructure costs/ freight		Infrastructure costs/ freight

		Noise costs/ interurban freight		Noise costs/ interurban freight		Noise costs/ interurban freight

		Global warming / interurban freight		Global warming / interurban freight		Global warming / interurban freight

		Air pollution/ interurban freight		Air pollution/ interurban freight		Air pollution/ interurban freight

		Accident costs		Accident costs		Accident costs



Lower

Upper

Cost/ context category

Euro per train km

Overview of MC for Rail Freight Travel (Euro per train km)

0.099

0.351

-0.6290322581

0.003

0.217

0.00149

0.20851

0.14758

0.17242

0.0007

0.0101



d7

		

				Per vkm				Per passenger km

		Rail Congestion peak		0.1720588235		0.4147058824		0.0034411765						Assumes 34km trip, load of 150 passengers

		Rail congestion off-peak		0.005		0.0125

		Rail Mohring		0.075		0.525

		Air congestion		6.8457142857		1.9801652893		0.0526593407		0.0152320407

		Air Mohring		-0.6290322581		-1.0274193548





air

		Environmental cost		Environmental cost

		Supplier operating cost		Supplier operating cost

		Congestion cost		Congestion cost

		Mohring effect		Mohring effect



Lower

Upper

Cost/ context category

Euro per km

Overview of MC for Air Travel (Euro per vkm)

0.42

0

26.3548387097

5.5053763441

3.864516129

0

-0.6290322581

-0.3983870968
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car_urban

		Infrastructure		Infrastructure

		Congestion		Congestion

		Accident		Accident

		Air pollution/ Petrol		Air pollution/ Petrol

		Air pollution/ Diesel		Air pollution/ Diesel

		Noise costs/ Daytime		Noise costs/ Daytime

		Noise costs/ Nighttime		Noise costs/ Nighttime

		Global warming/Petrol		Global warming/Petrol

		Global warming/Diesel		Global warming/Diesel



lower

upper

Cost/ context category

Euro per vkm

Overview of MC for Urban Car Travel (Euro per vkm)

0.0042
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car_inter

		Infrastructure		Infrastructure

		Congestion		Congestion

		Accident		Accident

		Air pollution/ Petrol		Air pollution/ Petrol

		Air pollution/ Diesel		Air pollution/ Diesel

		Noise costs/ Daytime		Noise costs/ Daytime

		Noise costs/ Nighttime		Noise costs/ Nighttime

		Global warming/Petrol		Global warming/Petrol

		Global warming/Diesel		Global warming/Diesel



lower

upper

Cost/ context category

Euro per vkm

Overview of MC for Inter-urban Car Travel (Euro per vkm)
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car_sheet

						Infrastructure costs		Euro per km				User costs/ benefits								Accident costs								Air pollution

								Lower		Upper		Lower				Upper				Lower				Upper				Lower				Upper

				Cars								Interurban		Urban		Interurban		Urban		Interurban		Urban		Interurban		Urban		Interurban		Urban		Interurban		Urban

								0.0042		0.005		0.04		0.02		0.11		0.12		-0.004		-0.004		-0.004		-0.022		0.0011		0.0012		0.0037		0.0025

										Lower		Upper		Upper

								Infrastructure		0.0042		0.005		0.0008

								Congestion/ Urban		0.02		0.4		0.38		Got these from UNITE Case studies D7 p18

								Congestion/ Interurban		0		0.15		0.15		Got these from UNITE Case studies D7 p18

								Accident/Urban		0.042		0.024		-0.018

								Accident/Interurban		0.003		0.016		0.013

								Air pollution/ Petrol/ Urban		0.0012		0.0025		0.0013

								Air pollution/ Petrol/ Interurban		0.0011		0.0037		0.0026

								Air pollution/ Diesel/ Urban		0.0073		0.0145		0.0072

								Air pollution/ Diesel/ Interurban		0.0026		0.0191		0.0165

								Noise costs/ Urban/ Daytime		0.0022		0.015		0.0128		Lower bounds are Berlin, higher are Stuttgart

								Noise costs/Interurban/ Daytime		0		0.0012		0.0012		which has lower traffic density and speeds

								Noise costs/ Urban/ Nighttime		0.0053		0.045		0.0397

								Noise costs/Interurban/ Nighttime		0		0.0019		0.0019

								Global warming/Petrol/ Urban		0.0035		0.0069		0.0034

								Global warming/Petrol/ Interurban		0.0034		0.0047		0.0013

								Global warming/Diesel/ Urban		0.0031		0.0043		0.0012

								Global warming/Diesel/ Interurban		0.0025		0.0036		0.0011

								Urban User costs not specifically broken down into car and HGV

										Urban Car Travel						Interurban Car Travel

								Infrastructure		0.0042		0.005		0.0008		0.0042		0.005		0.0008

								Congestion		0.05		0.25		0.2		0.03		0.04		0.01

								Accident		0.042		0.042		0		0.003		0.016		0.013

								Air pollution/ Petrol		0.0012		0.0025		0.0013		0.0011		0.0037		0.0026

								Air pollution/ Diesel		0.0026		0.0145		0.0119		0.0026		0.0191		0.0165

								Noise costs/ Daytime		0.0022		0.015		0.0128		0		0.0012		0.0012

								Noise costs/ Nighttime		0.0053		0.045		0.0397		0		0.0019		0.0019

								Global warming/Petrol		0.0035		0.0069		0.0034		0.0034		0.0047		0.0013

								Global warming/Diesel		0.0031		0.0043		0.0012		0.0025		0.0036		0.0011
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		Infrastructure		Infrastructure

		Congestion		Congestion

		Accident cost		Accident cost
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		Noise costs/ Daytime		Noise costs/ Daytime

		Noise costs/ Night time		Noise costs/ Night time
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Euro per vkm
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0.0203

0.0125



hgv_sheet

				Lower		Upper		Upper

		Infrastructure		0.0362		0.0517		0.0155

		Congestion/ Urban		0.04		0.8		0.76		Got these from UNITE Case studies D7 p18, from the graphs of individual links

		Congestion/ Interurban		0		0.7		0.7		Got these from UNITE Case studies D7 p18

		Accident cost		0.00084		0.00084				Should we vary these by axle weight; if so range is 0.00039 to 0.013

		Air pollution/ Diesel/ Urban		0.1019		0.1752		0.0733

		Air pollution/ Diesel/ Interurban		0.0209		0.0746		0.0537

		Noise costs/ Urban/ Daytime		0.0767		0.2575		0.1808

		Noise costs/Interurban / Daytime		0		0.0304		0.0304

		Noise costs/ Urban/ Night time		0.2333		0.7825		0.5492		*

		Noise costs/Interurban/ Night time		0		0.0506		0.0506

		Global warming/Diesel/ Urban		0.02		0.0328		0.0128

		Global warming/Diesel/ Interurban		0.0203		0.0328		0.0125

		*noise cost difference represnets variability of marginal costs with the detailed population

		distribution, number and speed of vehicles, share of HGVs etc

		Lower is berlin, upper is Stuttgart

				Lower		Upper		Upper		Lower		Upper		Upper

		Infrastructure		0.0362		0.0517		0.0155		0.0362		0.0517		0.0155

		Congestion		0.02		0.09		0.07		0.09		0.13		0.04

		Accident cost		0.00084		0.00084				0.00084		0.00084

		Air pollution/ Diesel		0.0469		0.1752		0.1283		0.0209		0.0746		0.0537

		Noise costs/ Daytime		0.0767		0.2575		0.1808		0		0.0304		0.0304

		Noise costs/ Night time		0.2333		0.7825		0.5492		0		0.0506		0.0506

		Global warming/Diesel		0.02		0.0328		0.0128		0.0203		0.0328		0.0125





air_sheet

		

														11.98

		Supplier operating costs

		Econometrics		Engineering				Figure given in MC summary table is 14815 per hour flown for engineering, 12255 for econometrics

		26.3548387097		31.8602150538		European per km		Assume average flight of 2 hours and distance of 930 km as in Berlin.

								Also assume occupancy rate of 130 per plane

		Congestion costs						see p18 of d7

		Madrid airport		11.986		per vkm		Figure given is 9.22e per 100km.  (p18 of D7)						10.2777777778

								Have multiplied this by an occupancy rate of 130 from Berlin example

		Madrid airport		3.864516129		3.864516129		9250 for arrival, 8720 departure

		Mohring effect		-0.6290322581		-1.0274193548		Using figures from 7h p3. These are not marginal figs. Must multiply by, eg 25000, then divide by 10000 (the number of extra pax)

										We assume lower line density of 150000 and upper of 250000. Use 1sd range around 1170 for km range

								Assume again, 930km and 130 occupancy rate

		Environmental cost

		Berlin-london		0.42		Euro		Figures are given as EUR391. This is divided by 930km, the average

								length of a flight, between Berlin and London. See table 18 of mc summary (p26)

				Lower		Upper		Upper

		Environmental cost		0.42		0.42		0

		Supplier operating cost		26.3548387097		31.8602150538		5.5053763441

		Congestion cost		3.864516129		3.864516129		0

		Mohring effect		-0.6290322581		-1.0274193548		-0.3983870968

		For mohring, use 15.55 euro p/hour conversion

				-0.0048387097		-0.0079032258





rail_freight_sht

				Lower		Upper

		Infrastructure costs/ freight		0.099		0.45		0.351

		Noise costs/ interurban freight		0.003		0.22		0.217

		Global warming / interurban freight		0.00149		0.21		0.20851

		Air pollution/ interurban freight		0.14758		0.32		0.17242

		Accident costs		0.0007		0.0108		0.0101

				0.013		0.014		0.017		0.027

				0.0088		0.0099		0.013		0.02

				0.097		0.11		0.029		0.045

				5.2		5.6		6.8		10.8

				3.52		3.96		5.2		8

				38.8		44		11.6		18





rail_pass_sht_int

				Lower		Upper

		Supplier operating cost/ peak		10.8455882353		10.8455882353		0

		Supplier operating cost/ off-peak		3.3088235294		3.3088235294		0

		Infrastructure costs		0.056		0.108		0.052

		Noise costs		0.0003		0.06		0.0597

		Global warming		0.00407		0.17		0.16593

		Air pollution		0.16		0.41756		0.25756

		Mohring effect		-0.075		-0.525		-0.45





rail_pas_sht_urb

				Lower		Upper

		Supplier operating costs/ peak		17.04		17.04		0		chris;s new figures mar2003

		Supplier operating costs/ off-peak		1.96		1.96		0

		Congestion costs/ peak		0.2984693878		0.7193877551		0.4209183673

		Congestion costs/ off-peak		0.0765306122		0.1913265306		0.1147959184

		Infrastructure costs		0.018		0.08		0.062

		Noise costs		0.025		0.03		0.005

		Global warming		0.002		0.04		0.038

		Air pollution		0.025		0.05		0.025

		Accident costs		0.0007		0.0108		0.0101





rail_pas_int

		Supplier operating cost/ peak		Supplier operating cost/ peak

		Supplier operating cost/ off-peak		Supplier operating cost/ off-peak

		Infrastructure costs		Infrastructure costs

		Noise costs		Noise costs

		Global warming		Global warming

		Air pollution		Air pollution

		Mohring effect		Mohring effect



Lower

Upper

Cost/ context category

Euro per train km

Overview of MC for InterUrban Rail Travel (Euro per train km)

10.8455882353

0

3.3088235294

0

0.056

0.052

0.0003

0.0597

0.00407

0.16593

0.16

0.25756

-0.075

-0.45



rail_pas_urb

		Supplier operating costs/ peak		Supplier operating costs/ peak

		Supplier operating costs/ off-peak		Supplier operating costs/ off-peak

		Congestion costs/ peak		Congestion costs/ peak

		Congestion costs/ off-peak		Congestion costs/ off-peak

		Infrastructure costs		Infrastructure costs

		Noise costs		Noise costs

		Global warming		Global warming

		Air pollution		Air pollution

		Accident costs		Accident costs



Lower

Upper

Cost/ context category

Euro per train km

Overview of MC for Urban Passenger Rail Travel (Euro per train km)

17.04

0

1.96

0

0.2984693878

0.4209183673

0.0765306122

0.1147959184

0.018

0.062

0.025

0.005

0.002

0.038

0.025

0.025

0.0007

0.0101



rail_sheet

				Lower		Upper

		Supplier operating costs/ peak		10.8455882353		10.8455882353		Swedish rail example; with MC of 59 per pax in peak, and 18 off peak. 150 pax per trainRound trip is 816km. Assume 10 coaches per train

		Supplier operating costs/ off-peak		3.3088235294		3.3088235294		Per vehicle round voyage;

						Big difference between these estimates

		Lisbon, peak/ train component		4.4047619048		Reckoning on a round trip in an hour (27 mins end to end), 4 hrs peak and 12 hours off peak, and a 21km route

		Lisbon, off-peak/ train component		0.1547619048		This means 84km travelled per train in peak, 252 off peak

		Lisbon/ passenger component/ peak		2.1		Assume 150 pax off peak, 300 peak

		Lisbon/ passenger component/ off peak		1.05

		Lisbon, peak/ vehicle component		1.612

		Lisbon, off-peak/ vehicle component		0.806				SEE LISBON CALCULATIONS SHEET

		MOHRING		Lower		Upper		Swedish rail example

				0.075		0.525		Figures taken from D7 table 3.3 and halved. Assume 150 passengers rather than 150km and the result is same

								Swiss passenger rail example

		User costs/ peak		0.2984693878		0.7193877551		Assuming 300 passengers per train, and using the average of 39.2km round trip (p25 of 7A-D)

		User costs/ off-peak		0.0765306122		0.1913265306		Converted from euros per passenger trip; lower and upper bounds from models with all delays compared to those with >5 mins only considered

								Taken from 7A-7D p49; with afternoon peak and evening considered, and the variation from the type of delays considered

		Accident costs		0.0007		0.0108		Per train passage at level crossings; don't understand how they vary; assume a level crossing every 10km

		Environmental costs

		Air pollution (Inter-urban)																				0.000994898

		(Inter-urban) freight		0.14758		0.32		Milano-Chiasso lower, Bologno Brennero higher														0.000255102

		Passenger		0.16		0.41756		Variance due to different kinds of trains, d11 p32

								also, see p28 D11 for neubrandenberg-strasburg and basel-karlsruhe																vkm		pkm

																						Peak		0.4028571429		0.0026857143

		Global Warming						German ones much higher for some reason														off-peak		0.0125		0.00025

		Inter urban freight		0.00149		0.21		Milano-Chiasso lower, Bologno Brennero higher

		Passenger train		0.00407		0.17		Different kinds of trains, see d11 p32; higher for high speed trains

		Marginal noise costs

		Freight day		0.003		0.22														2.625

		Feight night		0.0059		0.16		Very low for Bologna Brennero												18.375

		Passenger day		0.0004		0.06																0.0125		0.4028571429

		Passenger night		0.0003		0.041

		Urban case studies

		Noise		0.025		0.03

		Air		0.025		0.05		see p24-25 of D11

		Global warming		0.002		0.04		Huge variation between german case studies (light rail (low) vs trams (high)?)

		Infrastructure costs

		Passenger

		Infrastructure costs/ passenger		0.0396		0.18		0.0099 Per gross tonne; main/electrified

								Assume that a passenger train is 400 tonnes, and freight 1000

		Freight

		Infrastructure costs/ freight		0.045		0.2

				Lower		Upper

		Supplier operating costs/ peak/ urban		8.1167619048		8.1167619048		0		discredited figures

		Supplier operating costs/ off-peak/ urban		2.0107619048		2.0107619048		0		discredited figures

		Supplier operating costs/ peak/ urban		17.04		17.04		0

		Supplier operating costs/ off-peak/ urban		1.96		1.96		0

		Supplier operating costs/ peak/ interurban		10.8455882353		10.8455882353		0

		Supplier operating costs/ off-peak/ interurban		3.3088235294		3.3088235294		0

		Congestion costs/ peak		0.2984693878		0.7193877551		0.4209183673

		Congestion costs/ off-peak		0.0765306122		0.1913265306		0.1147959184

		Accident costs		0.0007		0.0108		0.0101

		Infrastructure costs/ passenger		0.0396		0.18		0.1404

		Infrastructure costs/ freight		0.045		0.2		0.155

		Noise costs/ interurban freight/ day		0.003		0.22		0.217

		Noise costs/ interurban freight/night		0.0059		0.16		0.1541

		Noise costs/ interurban passenger/ day		0.0004		0.06		0.0596

		Noise costs/ interurban passenger/ night		0.0003		0.041		0.0407

		Noise costs/ urban passenger		0.025		0.03		0.005

		Global warming / interurban freight		0.00149		0.21		0.20851

		Global warming/ interurban passenger		0.00407		0.17		0.16593

		Global warming/ urban passenger		0.002		0.04		0.038

		Air pollution/ interurban freight		0.14758		0.32		0.17242

		Air pollution/ interurban passenger		0.16		0.41756		0.25756

		Air pollution/ urban passenger		0.025		0.05		0.025





rail_freight

		Infrastructure costs/ freight		Infrastructure costs/ freight

		Noise costs/ interurban freight		Noise costs/ interurban freight

		Global warming / interurban freight		Global warming / interurban freight

		Air pollution/ interurban freight		Air pollution/ interurban freight

		Accident costs		Accident costs



Lower

Upper

Cost/ context category

Euro per train km

Overview of MC for Rail Freight Travel (Euro per train km)

0.099

0.351

0.003

0.217

0.00149

0.20851

0.14758

0.17242

0.0007

0.0101



d7

		

				Per vkm				Per passenger km

		Rail Congestion peak		0.1720588235		0.4147058824		0.0034411765						Assumes 34km trip, load of 150 passengers

		Rail congestion off-peak		0.005		0.0125

		Rail Mohring		0.075		0.525

		Air congestion		6.8457142857		1.9801652893		0.0526593407		0.0152320407

		Air Mohring		-0.6290322581		-1.0274193548





air

		Environmental cost		Environmental cost

		Supplier operating cost		Supplier operating cost

		Congestion cost		Congestion cost

		Mohring effect		Mohring effect



Lower

Upper

Cost/ context category

Euro per km

Overview of MC for Air Travel (Euro per vkm)

0.42

0

26.3548387097

5.5053763441

3.864516129

0

-0.6290322581

-0.3983870968
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Subsidies Rail Services per train-km

€ per train km

Subsidies Rail Services 
€ per train km

7.2068965517

17.2174840085

4.8883928571

1.2045454545

12.6458797327

9.9930362117

3.3560864619

2.7096774194

4.4845360825

16.0317460317

0.2341920375

7.7309236948

4.5578851413

10.0996884735

4.7360824742



Road+Rail Infrastructure

		Road

		Daten aus D5/D8/D12																Indikator				D14 Daten

		Countries		Infrastructure Costs		Fixed		Variable				Countries		Network length Road				Infrastructure costs per km Network length						Infrastructure						Abweichung zu D5/8/12

				million €		million €		million €						1000 km				1'000 € per km				Country		Capital costs		Running costs		Total

		Austria		4,374		2,671		1,702				Austria		106				41.26				Austria		2,671		1,702		4,373		-1

		Belgium		1,570								Belgium		146				10.76				Belgium		1,570		:		1,570		0

		Denmark		1,227		651		576				Denmark		71				17.18				Denmark		651		576		1,227		0

		Finland		1,119		832		287				Finland		78				14.35				Finland		832		287		1,119		0

		France		25,520		8,290		17,230				France		973				26.23				France		8,290		17,230		25,520		0

		Germany		26,176		22,250		3,926				Germany		661				39.60				Germany		21,037		8,063		29,100		2,924

		Greece		2,802		2,395		406				Greece		39				71.66				Greece		2,395		406		2,801		-1

		Hungary		6,075		5,798		276				Hungary		130				46.73				Hungary		5,798		276		6,074		-1

		Ireland		263		131		132				Ireland		97.0				2.71				Ireland		131		132		263		0

		Italy		13,645		7,250		6,395				Italy		836				16.32				Italy		7,250		6,395		13,645		0

		Luxembourg		105								Luxembourg		3				36.73				Luxembourg		105		:		105		-0

		Netherlands		4,411		2,682		1,729				Netherlands		125				35.43				Netherlands		2,682		1,729		4,411		0

		Portugal		1,791		1,068		723				Portugal		49				36.59				Portugal		1,068		723		1,791		0

		Spain		6,224		5,112		1,112				Spain		664				9.37				Spain		5,112		1,112		6,224		0

		Sweden		2,172		726		1,446				Sweden		137				15.91				Sweden		726		1,446		2,172		0

		Switzerland		4,030		2,610		1,420				Switzerland		71				56.59				Switzerland		2,610		1,420		4,030		0

		UK		12,728		9,048		3,680				UK		393				32.39				UK		9,048		3,680		12,728		0

		Bemerkungen

		Ireland ausgeschlossen, da unrealistische Infrastructure costs

		Rail																Indikator

		Countries		Infrastructure Costs								Countries		Network length Rail				Infrastructure costs per km Network length						Infrastructure						Abweichung zu D5/8/12

				million €										1000 km				1'000 € per km				Country		Capital costs		Running costs		Total

		Austria		1,933								Austria		6				322.17				Austria		602		1,330		1,932		-1

		Belgium		1,142								Belgium		4				326.40				Belgium		1,142		:		1,142		-0

		Denmark		255								Denmark		3				94.44				Denmark		255		:		255		0

		Finland		360								Finland		6				61.02				Finland		209		151		360		0

		France		4,790								France		32				149.69				France		1,870		2,920		4,790		0

		Germany		12,621								Germany		42				300.50				Germany		6,517		6,104		12,621		0

		Greece		390								Greece		3				156.16				Greece		130		260		390		-0

		Hungary		505								Hungary		8				63.08				Hungary		300		205		505		0

		Ireland		22								Ireland		2.8				7.86				Ireland		22		:		22		0

		Italy		5,605								Italy		19				287.88				Italy		2,549		3,056		5,605		0

		Luxembourg		90								Luxembourg		1				145.48				Luxembourg14)		90		:		90		-0

		Netherlands		1,095								Netherlands		3				389.96				Netherlands		674		421		1,095		0

		Portugal		292								Portugal		3				104.51				Portugal		212		80		292		0

		Spain		3,500								Spain		14				250.00				Spain		3,029		471		3,500		0

		Sweden		856								Sweden		15				56.71				Sweden		458		398		856		-0

		Switzerland		2,762								Switzerland		5				548.02				Switzerland		751		2,011		2,762		0

		UK		3,288								UK		17				193.41				UK		588		2,700		3,288		0

		Bemerkungen

		Ireland ausgeschlossen, da unrealistische Infrastructure costs

		Aviation

		Countries		Infrastructure Costs																		Country		Airport infrastructure						Abweichung zu D5/8/12

				million €																				Capital costs		Running costs		Total

		Austria		334																		Austria		67		267		334		0

		Belgium		184																		Belgium		184		:		184		0

		Denmark		293																		Denmark		293		:		293		0

		Finland		125																		Finland				125		125		0

		France		8,110																		France		270		7,840		8,110		0

		Germany		3,488																		Germany		1,433		2,055		3,488		0

		Greece		239																		Greece		160		78		238		-1

		Hungary		127																		Hungary		29		98		127		-0

		Ireland		401																		Ireland		401		:		401		0

		Italy		571																		Italy		427		144		571		0

		Luxembourg		37																		Luxembourg		37		:		37		-0

		Netherlands		98																		Netherlands		98		:		98		0

		Portugal		203																		Portugal		50		153		203		0

		Spain		411																		Spain		338		73		411		0

		Sweden		447																		Sweden		95		353		448		1

		Switzerland		650																		Switzerland		248		402		650		0

		UK		2,236																		UK		400		1,836		2,236		0

		Achtung: untenstehende Tabellen haben Verknüpfung mit Tabelle oben, nur für Figuren

		Road		0		0		0		0		0		0		0		0

		Daten aus D5/D8/D12		0		0		0		0		0		0		0		Indikator

		Countries		Infrastructure Costs		Fixed		Variable		0		Countries		Network length Road		0		Infrastructure costs per km Network length

		0		million €		million €		million €		0		0		1000 km		0		1'000 € per km

		Austria		4,374		2,671		1,702		0		Austria		106		0		41.26

		Belgium		1,570		0		0		0		Belgium		146		0		10.76

		Denmark		1,227		651		576		0		Denmark		71		0		17.18

		Finland		1,119		832		287		0		Finland		78		0		14.35

		France		25,520		8,290		17,230		0		France		973		0		26.23

		Germany		26,176		22,250		3,926		0		Germany		661		0		39.60

		Italy		13,645		7,250		6,395		0		Italy		836		0		16.32

		Luxembourg		105		0		0		0		Luxembourg		3		0		36.73

		Netherlands		4,411		2,682		1,729		0		Netherlands		125		0		35.43

		Portugal		1,791		1,068		723		0		Portugal		49		0		36.59

		Spain		6,224		5,112		1,112		0		Spain		664		0		9.37

		Sweden		2,172		726		1,446		0		Sweden		137		0		15.91

		Switzerland		4,030		2,610		1,420		0		Switzerland		71		0		56.59

		UK		12,728		9,048		3,680		0		UK		393		0		32.39

		Rail		0		0		0		0		0		0		0		Indikator

		Countries		Infrastructure Costs		0		0		0		Countries		Network length Rail		0		Infrastructure costs per km Network length

		0		million €		0		0		0		0		1000 km		0		1'000 € per km

		Austria		1,933		0		0		0		Austria		6		0		322.17

		Belgium		1,142		0		0		0		Belgium		4		0		326.40

		Denmark		255		0		0		0		Denmark		3		0		94.44

		Finland		360		0		0		0		Finland		6		0		61.02

		France		4,790		0		0		0		France		32		0		149.69

		Germany		12,621		0		0		0		Germany		42		0		300.50

		Italy		5,605		0		0		0		Italy		19		0		287.88

		Luxembourg		90		0		0		0		Luxembourg		1		0		145.48

		Netherlands		1,095		0		0		0		Netherlands		3		0		389.96

		Portugal		292		0		0		0		Portugal		3		0		104.51

		Spain		3,500		0		0		0		Spain		14		0		250.00

		Sweden		856		0		0		0		Sweden		15		0		56.71

		Switzerland		2,762		0		0		0		Switzerland		5		0		548.02

		UK		3,288		0		0		0		UK		17		0		193.41
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Road+Rail Infrastructure
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Infrastructure costs per km Network length

1'000 € per 
Network km

Road infrastructure costs per km network length
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Infrastructure costs per km Network length

1'000 € per 
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Road infrastructure costs per km network length



Accidents
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Infrastructure costs per km Network length

1'000 € per 
Network km

Rail infrastructure costs per km network length



Environmental costs
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Infrastructure costs per km Network length

1'000 € per 
Network km

Road infrastructure costs per km network length



Environmental costs Average
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Infrastructure costs per km Network length

1'000 € per 
Network km

Rail infrastructure costs per km network length



Total core costs

		Road

		Costs																						Revenues																								D14

		Daten aus D5/D8/D12										D14 Daten																																						Charges for infrastructure use								Vehicle taxes						Fuel taxes

		Countries		Infrastructure Costs		Fixed		Variable						Infrastructure						Abweichung zu D5/8/12				Countries		Revenues Fixed		Revenues Variable		Total Revenue directly		Oth. rev.: Ann. circulation/veh. tax		Oth. rev.: Fuel Tax		Oth. rev.: specify		Oth. rev.: specify		VAT		Other transport specific revenue		Total												Abweichung zu D5/8/12														Abweichung zu D5/8/12

				million €		million €		million €				Country		Capital costs		Running costs		Total								million €		million €		million €		million €		million €		million €		million €		million €		million €								Fixed		Variable		Total				Registration tax		Circulation tax		Other		Fuel tax and duty		VAT on fuel tax		Total

		Austria		4,374		2,671		1,702				Austria		2,671		1,702		4,373		-1				Austria		266		237		503		834		2,591		391		0		604		4,420		4,923				Austria		266		237		503		0				834		391		2591		604		4923		0

		Belgium		1,570								Belgium		1,570		:		1,570		0				Belgium		95		18.43		113		1,436		3,297		820		81		491		6,125		6,238				Belgium		95		18		113		0		284		1153		901		3297		491		6239		1

		Denmark		1,227		651		576				Denmark		651		576		1,227		0				Denmark		0		38		38		725		1,178		2,439		179		0		4,520		4,558				Denmark				38		38		0		2439		725		179		1178				4558		0

		Finland		1,119		832		287				Finland		832		287		1,119		0				Finland		0		0		0		1,262		1,938		0		0		426		3,626		3,626				Finland		0		0		0		0				1262				1938		426		3626		0

		France		25,520		8,290		17,230				France		8,290		17,230		25,520		0				France		0		4167		4,167				18,720		4,983				16,146		39,849		44,016				France		0		4167		4167		0						4983		18720		16146		44016		0

		Germany		26,176		22,250		3,926				Germany		21,037		8,063		29,100		2,924				Germany		411		0		411		7,757		28,983		0		0		4,565		41,305		41,716				Germany		411		0		411		0				7757				28983		4565		41416		-300

		Greece		2,802		2,395		406				Greece		2,395		406		2,801		-1				Greece		1327		0		1,327		280		2,765		741		0		407		4,193		5,520				Greece				1327		1327		0				280		741		2765		407		5520		0

		Hungary		6,075		5,798		276				Hungary		5,798		276		6,074		-1				Hungary		0		0		122		31		1,240		76		0		413		1,760		1,882				Hungary		122				122		-0				31		76		1240		413		1882		-0

		Ireland		263		131		132				Ireland		131		132		263		0				Ireland		0		27		27		373		1,223		0		770		0		2,366		2,393				Ireland		0		27		27		0		770		373				1223				2393		0

		Italy		13,645		7,250		6,395				Italy		7,250		6,395		13,645		0				Italy		0		2222		2,222		4,190		21,994		934		0		6,845		33,963		36,184				Italy				2222		2222		0		865		3325		934		21994		6845		36185		1

		Luxembourg		105								Luxembourg		105		:		105		-0				Luxembourg		3		0		3		25		327		8				43		403		406				Luxembourg		3				3		0		1		24		8		327		43		406		-0

		Netherlands		4,411		2,682		1,729				Netherlands		2,682		1,729		4,411		0				Netherlands		91		0		91		1,873		5,040		2,425		0		857		10,195		10,286				Netherlands		91		0		91		0				1873		2425		5040		857		10286		0

		Portugal		1,791		1,068		723				Portugal		1,068		723		1,791		0				Portugal		52		332		384		1,030		2,342		63		0		0		3,435		3,819				Portugal		52		332		384		0				1030		63		2342				3819		0

		Spain		6,224		5,112		1,112				Spain		5,112		1,112		6,224		0				Spain		0		919		919		1,266		8,428		908		0		1,349		11,951		12,870				Spain		0		919		919		0		908		1266				8428		1349		12870		0

		Sweden		2,172		726		1,446				Sweden		726		1,446		2,172		0				Sweden		59		0		59		684		3,547		30		0		887		5,148		5,207				Sweden		59		0		59		0				684		30		3547		887		5266		59

		Switzerland		4,030		2,610		1,420				Switzerland		2,610		1,420		4,030		0				Switzerland		266				266		1,041		2,858		125		0		192		4,216		4,482				Switzerland		266		0		266		0				1041		125		2858		19		4482		0

		UK		12,728		9,048		3,680				UK		9,048		3,680		12,728		0				UK		259		0		259		7,500		31,168				-398		5,454		43,724		43,983				UK		259		0		259		0				7500				30770		5454		43983		0

		Bemerkungen

		Ireland ausgeschlossen, da unrealistische Infrastructure costs

		Rail

		Countries		Infrastructure Costs										Infrastructure						Abweichung zu D5/8/12				Countries		Directly related to SOC		User Tariffs		Total revenues		Directly related to Infrastr.C.		Track charges		Station charges		Other revenues		Subsidies 1		Subsidies 2		Total revenues						Revenues				Taxes		Direct subsidies				Total revenues excluding infrastructure charges

				million €								Country		Capital costs		Running costs		Total								million €		million €						million €		million €		million €		million €		million €								Ticket and freight revenues		Track, station and other infrastructure charges		Fuel and energy tax		For the provision of services		For concessionary fares

		Austria		1,933		0						Austria		602		1,330		1,932		-1				Austria						0				255														Austria		1,277		255		5		1,045		619		2,946

		Belgium		1,142		0						Belgium		1,142		:		1,142		-0				Belgium				908		908								979						980				Belgium		908				1		1,615				2,524

		Denmark		255		0						Denmark		255		:		255		0				Denmark						0				20														Denmark		566		20		0		219		30		815

		Finland		360		0						Finland		209		151		360		0				Finland				533		533				54						9								Finland		533		54		5		53		9		600

		France		4,790		0						France		1,870		2,920		4,790		0				France				6380		6380				946				819		5974				12358				France		6,380		946		41		5,678		296		12,395

		Germany		12,621		0						Germany		6,517		6,104		12,621		0				Germany						0				4566														Germany		8,614		4,566		251		7,175		4,244		20,284

		Greece		390		0						Greece		130		260		390		-0				Greece				126		126																		Greece		126				9				126		261

		Hungary		505		0						Hungary		300		205		505		0				Hungary				84		84				124														Hungary		84		124		27		295				406

		Ireland		22		0						Ireland		22		:		22		0				Ireland				127		127								42										Ireland		127						42				169

		Italy		5,605		0						Italy		2,549		3,056		5,605		0				Italy				1924		1924										1700		1740						Italy		3,441						1,740		1,700		6,881

		Luxembourg		90		0						Luxembourg14)		90		:		90		-0				Luxembourg				100		100										104.3								Luxembourg4)		100				0		104				204

		Netherlands		1,095		0						Netherlands		674		421		1,095		0				Netherlands				1210		1210				155						81								Netherlands		1,210		155				81		81		1,372

		Portugal		292		0						Portugal		212		80		292		0				Portugal				188		188																		Portugal		188						10				198

		Spain		3,500		0						Spain		3,029		471		3,500		0				Spain				1459		1459										1054		871						Spain		1,495				0		1,925				3,420

		Sweden		856		0						Sweden		458		398		856		-0				Sweden				1325		1325				98						128		372						Sweden		1,325		98				500				1,825

		Switzerland		2,762		0						Switzerland		751		2,011		2,762		0				Switzerland						0				774														Switzerland		2,191		774				1,621				3,812

		UK		3,288		0						UK		588		2,700		3,288		0				UK		5677		2297		7974				3439						1775								UK		5,677		3,439				43		2,254		7,974

		Bemerkungen

		Ireland ausgeschlossen, da unrealistische Infrastructure costs

		Aviation

		Countries		Infrastructure Costs								Country		Airport infrastructure						Abweichung zu D5/8/12				Countries		Airport rev.		ATM charges		Total		Loss of revenues (tax exempt.)		Other transport spezific rev.		Fuel tax		Eco tax		VAT		Subsidies						Country		Revenues

				million €										Capital costs		Running costs		Total																																Airport revenues		ATM charges		Taxes		Other charges		Direct subsidies

		Austria		334		0						Austria		67		267		334		0		0		Austria		278		151																				Austria		278		151				25

		Belgium		184		0						Belgium		184		:		184		0		0		Belgium		255		120		375																		Belgium		255		120

		Denmark		293		0						Denmark		293		:		293		0		0		Denmark																								Denmark						13

		Finland		125		0						Finland				125		125		0		0		Finland		181				181																		Finland		181								0

		France		1,080		0						France		270		7,840		8,110		7,030		0		France		1687		1117		2804												194						France		1,687		1,117						273

		Germany		3,488		0						Germany		1,433		2,055		3,488		0		0		Germany		3121																						Germany		3,121		815				48

		Greece		239		0						Greece		160		78		238		-1		0		Greece		767				0																		Greece		767				34

		Hungary		127		0						Hungary		29		98		127		-0		3		Hungary		103				103																		Hungary		103				2

		Ireland		401		0						Ireland		401		:		401		0		0		Ireland		134				145																		Ireland		134

		Italy		571		0						Italy		427		144		571		0		0		Italy		795		200		995																		Italy		735		200		12

		Luxembourg		37		0						Luxembourg		37		:		37		-0		-0.3		Luxembourg		10.7		1.1		11.8												31.1						Luxembourg		11		1						0

		Netherlands		98		0						Netherlands		98		:		98		0		0		Netherlands		224				224								1.3										Netherlands		224				1

		Portugal		203		0						Portugal		50		153		203		0		0		Portugal		94		86		180																		Portugal		94		86

		Spain		411		0						Spain		338		73		411		0		0		Spain		501		341		842		1299										77						Spain		501		341						77

		Sweden		447		0						Sweden		95		353		448		1		-1		Sweden		183		20		328																		Sweden		184		119				17

		Switzerland		650		0						Switzerland		248		402		650		0		0		Switzerland		651																						Switzerland		651		153

		UK		2,236								UK		400		1,836		2,236		0		0		UK						1210																		UK		1,210						121		28

		total

		Countries		Infrastructure Costs		Direct allocatable Revenues		Cost recovery I		All revenues		Cost recovery II		Dubios

				million €		million €		%		million €		%

		Austria		6,641		1,036		16%		5,848		88%

		Belgium		2,896		368		13%		7,154		247%

		Denmark		1,775		58		3%		5,086		287%		X

		Finland		1,604		235		15%		4,159		259%

		France		31,390		6,800		22%		47,346		151%

		Germany		42,285		8,098		19%		50,434		119%

		Greece		3,431		2,094		61%		4,319		126%

		Hungary		6,707		349		5%		1,844		27%

		Ireland		686		161		23%		2,493		363%		X

		Italy		19,821		2,957		15%		37,604		190%

		Luxembourg		233		14		6%		504		217%		X

		Netherlands		5,604		470		8%		11,405		204%

		Portugal		2,286		478		21%		3,709		162%

		Spain		10,135		1,420		14%		13,787		136%

		Sweden		3,476		341		10%		6,651		191%

		Switzerland		7,442		1,691		23%		6,560		88%

		UK		18,252		4,908		27%		49,401		271%

		Bemerkungen:

		Direct allocatable revenues

		Road		fixed+variable Revenues

		Rail		Track, station and other infrastructure charges

		Aviation		Airport revenues

		Total revenues

		Road		Directly allocatable revenues+ fuel+vehicle taxes

		Rail		Directly allocatable revenues + ticket+freigth revenues

		Aviation		Directly allocatable revenues+ATM revenues

		Achtung: untenstehende Tabellen haben Verknüpfung mit Tabelle oben, nur für Figuren

		Road		0		0		0		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		Costs		0		0		0		0				0		0		0		0		0		0		D14		0		0		0		0		0		0		0		0		0		0		0

		Daten aus D5/D8/D12		0		0		0		0				D14 Daten		0		0		0		0		0		0		Charges for infrastructure use		0		0		0		Vehicle taxes		0		0		Fuel taxes		0		0		0

		Countries		Infrastructure Costs		Fixed		Variable		Cost recovery 1		Cost recovery 2		0		Infrastructure		0		0		Abweichung zu D5/8/12		0		0		0		0		0		Abweichung zu D5/8/12		0		0		0		0		0		0		Abweichung zu D5/8/12

		0		million €		million €		million €		0				Country		Capital costs		Running costs		Total		0		0		0		Fixed		Variable		Total		0		Registration tax		Circulation tax		Other		Fuel tax and duty		VAT on fuel tax		Total		0

		Austria		4,374		2,671		1,702		11%		113%		Austria		2,671		1,702		4,373		-1		0		Austria		266		237		503		0		0		834		391		2591		604		4923		0

		Belgium		1,570		0		0		7%		397%		Belgium		1,570		:		1,570		0		0		Belgium		95		18		113		0		284		1153		901		3297		491		6239		1

		Denmark		1,227		651		576		3%		371%		Denmark		651		576		1,227		0		0		Denmark		0		38		38		0		2439		725		179		1178		0		4558		0

		Finland		1,119		832		287		0%		324%		Finland		832		287		1,119		0		0		Finland		0		0		0		0		0		1262		0		1938		426		3626		0

		France		25,520		8,290		17,230		16%		172%		France		8,290		17,230		25,520		0		0		France		0		4167		4167		0		0		0		4983		18720		16146		44016		0

		Germany		26,176		22,250		3,926		2%		158%		Germany		21,037		8,063		29,100		2,924		0		Germany		411		0		411		0		0		7757		0		28983		4565		41416		-300

		Italy		13,645		7,250		6,395		16%		265%		Italy		7,250		6,395		13,645		0		0		Italy		0		2222		2222		0		865		3325		934		21994		6845		36185		1

		Luxembourg		105		0		0		3%		386%		Luxembourg		105		:		105		-0		0		Luxembourg		3		0		3		0		1		24		8		327		43		406		-0

		Netherlands		4,411		2,682		1,729		2%		233%		Netherlands		2,682		1,729		4,411		0		0		Netherlands		91		0		91		0		0		1873		2425		5040		857		10286		0

		Portugal		1,791		1,068		723		21%		213%		Portugal		1,068		723		1,791		0		0		Portugal		52		332		384		0		0		1030		63		2342		0		3819		0

		Spain		6,224		5,112		1,112		15%		207%		Spain		5,112		1,112		6,224		0		0		Spain		0		919		919		0		908		1266		0		8428		1349		12870		0

		Sweden		2,172		726		1,446		3%		242%		Sweden		726		1,446		2,172		0		0		Sweden		59		0		59		0		0		684		30		3547		887		5266		59

		Switzerland		4,030		2,610		1,420		7%		111%		Switzerland		2,610		1,420		4,030		0		0		Switzerland		266		0		266		0		0		1041		125		2858		19		4482		0

		UK		12,728		9,048		3,680		2%		346%		UK		9,048		3,680		12,728		0		0		UK		259		0		259		0		0		7500		0		30770		5454		43983		0

		Bemerkungen		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		Ireland ausgeschlossen, da unrealistische Infrastructure costs		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		Rail		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		Countries		Infrastructure Costs		Cost recovery 1		0		0		0		Infrastructure		0		0		Abweichung zu D5/8/12		0		0		0		Revenues		0		Taxes		Direct subsidies		0		Total revenues excluding infrastructure charges

		0		million €		0		0		0		Country		Capital costs		Running costs		Total		0		0		0		0		Ticket and freight revenues		Track, station and other infrastructure charges		Fuel and energy tax		For the provision of services		For concessionary fares		0

		Austria		1,933		13%		0		0		Austria		602		1,330		1,932		-1		0		0		Austria		1,277		255		5		1,045		619		2,946

		Belgium		1,142		0%		0		0		Belgium		1,142		:		1,142		-0		0		0		Belgium		908		0		1		1,615		0		2,524

		Denmark		255		8%		0		0		Denmark		255		:		255		0		0		0		Denmark		566		20		0		219		30		815

		Finland		360		15%		0		0		Finland		209		151		360		0		0		0		Finland		533		54		5		53		9		600

		France		4,790		20%		0		0		France		1,870		2,920		4,790		0		0		0		France		6,380		946		41		5,678		296		12,395

		Germany		12,621		36%		0		0		Germany		6,517		6,104		12,621		0		0		0		Germany		8,614		4,566		251		7,175		4,244		20,284

		Italy		5,605		0%		0		0		Italy		2,549		3,056		5,605		0		0		0		Italy		3,441		0		0		1,740		1,700		6,881

		Luxembourg		90		0%		0		0		Luxembourg14)		90		:		90		-0		0		0		Luxembourg4)		100		0		0		104		0		204

		Netherlands		1,095		14%		0		0		Netherlands		674		421		1,095		0		0		0		Netherlands		1,210		155		0		81		81		1,372

		Sweden		856		11%		0		0		Sweden		458		398		856		-0		0		0		Sweden		1,325		98		0		500		0		1,825

		Switzerland		2,762		28%		0		0		Switzerland		751		2,011		2,762		0		0		0		Switzerland		2,191		774		0		1,621		0		3,812

		UK		3,288		105%		0		0		UK		588		2,700		3,288		0		0		0		UK		5,677		3,439		0		43		2,254		7,974

		Aviation		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		Countries		Infrastructure Costs		Cost recovery 1		0		0		Country		Airport infrastructure		0		0		Abweichung zu D5/8/12		0		0		Country		Revenues		0		0		0		0

		0		million €		0		0		0		0		Capital costs		Running costs		Total		0		0		0		0		Airport revenues		ATM charges		Taxes		Other charges		Direct subsidies

		Austria		334		83%		0		0		Austria		67		267		334		0		0		0		Austria		278		151		0		25		0

		Belgium		184		139%		0		0		Belgium		184		:		184		0		0		0		Belgium		255		120		0		0		0

		France		1,080		156%		0		0		France		270		7,840		8,110		7,030		0		0		France		1,687		1,117		0		0		273

		Germany		3,488		89%		0		0		Germany		1,433		2,055		3,488		0		0		0		Germany		3,121		815		0		48		0

		Hungary		127		81%		0		0		Hungary		29		98		127		-0		3		0		Hungary		103		0		2		0		0

		Ireland		401		33%		0		0		Ireland		401		:		401		0		0		0		Ireland		134		0		0		0		0

		Italy		571		129%		0		0		Italy		427		144		571		0		0		0		Italy		735		200		12		0		0

		Luxembourg		37		29%		0		0		Luxembourg		37		:		37		-0		-0.3		0		Luxembourg		11		1		0		0		0

		Portugal		203		46%		0		0		Portugal		50		153		203		0		0		0		Portugal		94		86		0		0		0

		Spain		411		122%		0		0		Spain		338		73		411		0		0		0		Spain		501		341		0		0		77

		Sweden		447		41%		0		0		Sweden		95		353		448		1		-1		0		Sweden		184		119		0		17		0

		Switzerland		650		100%		0		0		Switzerland		248		402		650		0		0		0		Switzerland		651		153		0		0		0

		UK		2,236		54%		0		0		UK		400		1,836		2,236		0		0		0		UK		1,210		0		0		121		28
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Cost recovery 1

Cost recovery infrastructure costs road
Directely allocatable revenues in% of total costs



Subsidies
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Cost recovery 2

Cost recovery infrastructure costs road
Total revenues in% of total costs
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Cost recovery 1

Cost recovery infrastructure costs rail
Directely allocatable revenues in% of total costs
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Cost recovery 1

Cost recovery infrastructure costs air transport
Directely allocatable revenues in% of total costs



		

		Countries		Accident costs (user external)		Accident costs (user internal)				Total vehicle kms		External Accident costs		User internal accident costs		D14

				million €		million €				million vkm		€ per vkm		€ per vkm		Accident

		Austria		1,367		7,067				59,076		0.023		0.120		1,367		0		0

		Belgium		877		8529				86,074		0.010		0.099		877		0		0

		Denmark		679		1192				42,766		0.016		0.028		679		0		0

		Finland		232		1,134				45,600		0.005		0.025		232		0		0

		France		1,528		22,098				521,144		0.003		0.042		1,528		0		0

		Germany		14,592		57,919				627,620		0.023		0.092		14,592		0		0

		Greece		3,355		4,911				165,546		0.020		0.030		3,355		0		0

		Hungary				2,182				19,158		0.000		0.114				0		0

		Ireland		240		1,425				38,149		0.006		0.037		240		0		0

		Italy		4,145		19,677				496,178		0.008		0.040		4,145		0		0

		Luxembourg		56		535				3,094		0.018		0.173		56		-0		-0

		Netherlands		1,421		8,921				117,798		0.012		0.076		1,421		0		0

		Portugal		501		7,451				67,274		0.007		0.111		501		0		0

		Spain		2,307		22,895				189,656		0.012		0.121		2,307		0		0

		Sweden		953		2,502				67,570		0.014		0.037		953		0		0

		Switzerland		925		6,743				55,164		0.017		0.122		925		0		0

		UK		1,994		24,995				459,500		0.004		0.054		1,994		0		0

		Countries		Accident costs (user external)		Accident costs (user internal)				Total		External Accident costs		User internal accident costs		Accident costs (user internal)

				million €		million €				million train-km		€ per train-km		€ per train-km		million €

		Austria		23		161				145		0.159		1.112		161		0		0

		Belgium		2		23				94		0.019		0.245		23		-0		-0

		Denmark		21		5				45		0.469		0.112		42		0		0

		Finland		5		44				44		0.114		1.000		44		0		0

		France		3		108				449		0.007		0.241		108		0		0

		Germany		83		581				942		0.088		0.617		581		0		0

		Greece		4		:				16		0.224		0.000		:		-0		0

		Hungary		104						0				0.000				104		1

		Ireland				3				16		0.000		0.194		3		0		0

		Italy		10		104				0				0.000		104		0		0

		Luxembourg		1		:				6		0.222		0.000		:		1		0

		Netherlands		58		97				125		0.464		0.776		97		0		0

		Portugal		11		108				0				0.000		108		-0		-0

		Spain		19		103				249		0.076		0.414		103		0		0

		Sweden		32		6				110		0.294		0.055		6		0		0

		Switzerland		8		67				161		0.052		0.417		67		0		0

		UK		26		269				485		0.054		0.555		269		0		0

		Countries		Accident costs (user external)		Accident costs (user internal)		0		Total		External Accident costs		User internal accident costs

				million €		million €		0		million train-km		€ per train-km		€ per train-km

		Austria		23		161		0		145		0.159		1.112

		Belgium		2		23		0		94		0.019		0.245

		Denmark		21		5		0		45		0.469		0.112

		Finland		5		44		0		44		0.114		1.000

		France		3		108		0		449		0.007		0.241

		Germany		83		581		0		942		0.088		0.617

		Netherlands		58		97		0		125		0.464		0.776

		Spain		19		103		0		249		0.076		0.414

		Sweden		32		6		0		110		0.294		0.055

		Switzerland		8		67		0		161		0.052		0.417

		UK		26		269		0		485		0.054		0.555
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External Accident costs

User internal accident costs

€ per train-km

Accident costs rail 1998 
€ per train-km
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External Accident costs

User internal accident costs

€ per total vkm road

Accident costs Road 1998 
€ per vehicle km



		Road

				Environmental								Population																										Countries		Environmental costs		Air pollution		Global warming		Noise

		Country		Air pollution		Noise		Global warming				in 1'000		Air pollution		Noise		Global warming																						million €		million €		million €		million €

		Austria		833		329		376				8,094		103		41		46		0																		Austria		1538		833		376		329		0		0		0

		Belgium		1,671		655		625				10,203		164		64		61		0																		Belgium		2950.85		1670.9		625.09		654.86		0		-0		0

		Denmark		496				265				5,294		94		0		50		0																		Denmark		761		496		265				0		0		0

		Finland		435		163		221				5,160		84		32		43		0																		Finland		819		435		221		163		0		0		0

		France		11,684		3,989		2,484				58,497		200		68		42		0																		France		20687		14087		2611		3989		-2,403		-127		0

		Germany		8,411		6,245		3,849				82,029		103		76		47		0																		Germany		18505		8411		3849		6245		0		0		0

		Greece		978		266		320				10,735		91		25		30		0																		Greece		1564.09		978.4		320		265.7		-0		0		0

		Hungary		1,163		180		191				10,135		115		18		19		0																		Hungary		1533.65		1162.95		190.8		179.9		0		0		0

		Ireland		312		352		165				3,680		85		96		45		0																		Ireland		829		312		165		352		0		0		0

		Italy		7,229		2,784		2,324				57,613		125		48		40		0																		Italy		12336		7228.5		2324		2784		1		0		0

		Luxembourg		61		33		36				429		142		77		84		0																		Luxembourg		130.06		61.04		36.11		32.91		-0		-0		0

		Netherlands		1,482		311		686				15,654		95		20		44		0																		Netherlands		2479		1482		686		311		0		0		0

		Portugal		472		212		483				9,968		47		21		48		0																		Portugal		1166.3		472		482.7		211.6		0		0		0

		Spain		2,067		2,965		1,474				39,853		52		74		37		0																		Spain		6506		2067		1474		2965		0		0		0

		Sweden		456		143		383				8,854		52		16		43		0																		Sweden		982		456		383		143		0		0		0

		Switzerland		532		521		302				7,124		75		73		42		0																		Switzerland		1355		532		302		521		0		0		0

		UK		5,192		5,768		2,392				59,200		88		97		40		0																		UK		13352		5192		2392		5768		0		0		0

		Rail

				Environmentalcosts								Population																										Countries		Environmental costs		Air pollution		Global warming		Noise

		Country		Airpollution		Noise		Globalwarming				in 1'000		Air pollution		Noise		Global warming																						million €		million €		million €		million €		Airpollution		Noise		Globalwarming

		Austria		15		6		7				8,094		2		1		1		0																		Austria		28		15		7		6		0		0		0

		Belgium		19		38		11				10,203		2		4		1		0																		Belgium		68.29		19.29		11.47		37.53		0		-0		0

		Denmark		12				9				5,294		2		0		2		0																		Denmark		20		12		9				0		0		0

		Finland		7		22		6				5,160		1		4		1		0																		Finland		35		7		6		22		0		0		0

		France		62		51		16				58,497		1		1		0		0																		France		129		62		16		51		0		0		0

		Germany		220		1,031		152				82,029		3		13		2		0																		Germany		1403		220		152		1031		0		0		0

		Greece		6		8		2				10,735		1		1		0		0																		Greece		16.9		6.3		2.2		8.4		0		0		0

		Hungary		41		27		6				10,135		4		3		1		0																		Hungary		73.53		40.93		5.7		26.9		-0		-0		-0

		Ireland		8		29		2				3,680		2		8		1		0																		Ireland		39		8		2		29		0		0		0

		Italy		145		243		61				57,613		3		4		1		0																		Italy		449		144.6		61.3		243		-0		0		0

		Luxembourg		3		1		1				429		7		2		2		0																		Luxembourg		4.95		3		0.9		1.05		0		0		-0

		Netherlands		10		22		2				15,654		1		1		0		0																		Netherlands		34		10		2		22		0		0		0

		Portugal		22		5		3				9,968		2		1		0		0																		Portugal		29.9		21.9		2.6		5.4		-0		0		-0

		Spain		50		219		27				39,853		1		5		1		0																		Spain		296		50		27		219		0		0		0

		Sweden		5		43		3				8,854		1		5		0		0																		Sweden		51		4.9		3.2		42.9		-0		-0		0

		Switzerland		5		60		0				7,124		1		8		0		0																		Switzerland		64.2		4.5		0.1		59.6		0		0		0

		UK		343		107		54				59,200		6		2		1		0																		UK		503		343		54		107		0		0		0

		Aviation

		Country		Environmental								Population																										Countries		Environmental costs		Air pollution		Global warming		Noise

				Air pollution		Noise		Global warming				in 1'000		Air pollution		Noise		Global warming																						million €		million €		million €		million €		Airpollution		Noise		Globalwarming

		Austria		29		3		41				8,094		4		0		5		0																		Austria		72		29		41		3		0		0		0

		Belgium		11				116				10,203		1		0		11		0																		Belgium		127.77		11.46		116.31		-		0		0		0

		Denmark		7				9				5,294		1		0		2		0																		Denmark		15		7		9				0		0		0

		Finland		4				17				5,160		1		0		3		0																		Finland		21		4		17		-		0		0		0

		France		63				34				58,497		1		0		1		0																		France				60		31		-		-3		0		-3

		Germany		162		278		434				82,029		2		3		5		0																		Germany		874		162		434		278		0		0		0

		Greece		6		24		0.03				10,735		1		2		0		0																		Greece		30		5.9		0.03		24.04		-0		0		0

		Hungary		2		9		3				10,135		0		1		0		0																		Hungary		13.96		2.06		2.5		9.4		0		0		-1

		Ireland		20				57				3,680		5		0		15		0																		Ireland		77		20		57		-		0		0		0

		Italy		77		193		197				57,613		1		3		3		0																		Italy		467		76.7		197		193		-0		0		0

		Luxembourg		1				2				429		2		0		5		0																		Luxembourg		2.9		1.4		1.5		-		0		0		-1

		Netherlands		25		186		15				15,654		2		12		1		0																		Netherlands		226		25		15		186		0		0		0

		Portugal		106		4		50				9,968		11		0		5		0																		Portugal		159.2		105.5		50.1		3.6		-1		-0		0

		Spain		62		188		208				39,853		2		5		5		0																		Spain		458		62		208		188		0		0		0

		Sweden		2		0.4		65				8,854		0		0		7		0																		Sweden		67.1		2.1		64.6		0.4		0		0		-0

		Switzerland		17		27		34				7,124		2		4		5		0																		Switzerland		78		17		34		27		0		0		0

		UK		656		155		49				59,200		11		3		1		0																		UK		860		656		49		155		0		0		0

																																						Estonia

																																						EU+CH		3090.93		1185.12		1119.04		879.44

																																						EU+CH (Road, Rail, Air)
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Air pollution

Noise

Global warming

€ per capita

Environmental costs road 1998 
€ per capita



		



©INFRAS

Air pollution

Noise

Global warming

€ per capita

Environmental costs rail 1998 
€ per capita
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Air pollution

Noise

Global warming

€ per capita

Environmental costs aviation 1998 
€ per capita



		Road

				Environmental						Population		Total vehicle kms		in € per vkm																				Countries		Environmental costs		Air pollution		Global warming		Noise

		Country		Air pollution		Noise		Global warming		in 1'000		million vkm		Air pollution		Noise		Global warming		Total average costs per vkm																million €		million €		million €		million €

		Austria		833		329		376		8,094		59,076		0.014		0.006		0.006		0.026														Austria		1538		833		376		329		0		0		0

		Belgium		1,671		655		625		10,203		86,074		0.019		0.008		0.007		0.034														Belgium		2950.85		1670.9		625.09		654.86		0		-0		0

		Denmark		496				265		5,294		42,766		0.012		0.000		0.006		0.018														Denmark		761		496		265				0		0		0

		Finland		435		163		221		5,160		45,600		0.010		0.004		0.005		0.018														Finland		819		435		221		163		0		0		0

		France		11,684		3,989		2,484		58,497		521,144		0.022		0.008		0.005		0.035														France		20687		14087		2611		3989		-2,403		-127		0

		Germany		8,411		6,245		3,849		82,029		627,620		0.013		0.010		0.006		0.029														Germany		18505		8411		3849		6245		0		0		0

		Greece		978		266		320		10,735		165,546		0.006		0.002		0.002		0.009														Greece		1564.09		978.4		320		265.7		-0		0		0

		Hungary		1,163		180		191		10,135		19,158		0.061		0.009		0.010		0.080														Hungary		1533.65		1162.95		190.8		179.9		0		0		0

		Ireland		312		352		165		3,680		38,149		0.008		0.009		0.004		0.022														Ireland		829		312		165		352		0		0		0

		Italy		7,229		2,784		2,324		57,613		496,178		0.015		0.006		0.005		0.025														Italy		12336		7228.5		2324		2784		1		0		0

		Luxembourg		61		33		36		429		3,094		0.020		0.011		0.012		0.042														Luxembourg		130.06		61.04		36.11		32.91		-0		-0		0

		Netherlands		1,482		311		686		15,654		117,798		0.013		0.003		0.006		0.021														Netherlands		2479		1482		686		311		0		0		0

		Portugal		472		212		483		9,968		67,274		0.007		0.003		0.007		0.017														Portugal		1166.3		472		482.7		211.6		0		0		0

		Spain		2,067		2,965		1,474		39,853		189,656		0.011		0.016		0.008		0.034														Spain		6506		2067		1474		2965		0		0		0

		Sweden		456		143		383		8,854		67,570		0.007		0.002		0.006		0.015														Sweden		982		456		383		143		0		0		0

		Switzerland		532		521		302		7,124		55,164		0.010		0.009		0.005		0.025														Switzerland		1355		532		302		521		0		0		0

		UK		5,192		5,768		2,392		59,200		459,500		0.011		0.013		0.005		0.029														UK		13352		5192		2392		5768		0		0		0

		Rail

				Environmentalcosts						Population		Total		in € per vkm																				Countries		Environmental costs		Air pollution		Global warming		Noise

		Country		Airpollution		Noise		Globalwarming		in 1'000		million train-km		Air pollution		Noise		Global warming		Total average costs per vkm																million €		million €		million €		million €		Airpollution		Noise		Globalwarming

		Austria		15		6		7		8,094		145		0.104		0.041		0.048		0.193														Austria		28		15		7		6		0		0		0

		Belgium		19		38		11		10,203		94		0.203		0.405		0.117		0.725														Belgium		68.29		19.29		11.47		37.53		0		-0		0

		Denmark		12				9		5,294		45		0.268		0.000		0.201		0.469														Denmark		20		12		9				0		0		0

		Finland		7		22		6		5,160		44		0.159		0.500		0.136		0.795														Finland		35		7		6		22		0		0		0

		France		62		51		16		58,497		449		0.138		0.114		0.036		0.287														France		129		62		16		51		0		0		0

		Germany		220		1,031		152		82,029		942		0.234		1.094		0.161		1.49														Germany		1403		220		152		1031		0		0		0

		Greece		6		8		2		10,735		16		0.373		0.497		0.124		0.994														Greece		16.9		6.3		2.2		8.4		0		0		0

		Hungary		41		27		6		10,135		0		0.000		0.000		0.000																Hungary		73.53		40.93		5.7		26.9		-0		-0		-0

		Ireland		8		29		2		3,680		16		0.516		1.871		0.129		2.516														Ireland		39		8		2		29		0		0		0

		Italy		145		243		61		57,613		0		0.000		0.000		0.000																Italy		449		144.6		61.3		243		-0		0		0

		Luxembourg		3		1		1		429		6		0.476		0.159		0.159		0.794														Luxembourg		4.95		3		0.9		1.05		0		0		-0

		Netherlands		10		22		2		15,654		125		0.080		0.176		0.016		0.272														Netherlands		34		10		2		22		0		0		0

		Portugal		22		5		3		9,968		0		0.000		0.000		0.000																Portugal		29.9		21.9		2.6		5.4		-0		0		-0

		Spain		50		219		27		39,853		249		0.201		0.880		0.108		1.189														Spain		296		50		27		219		0		0		0

		Sweden		5		43		3		8,854		110		0.046		0.392		0.027		0.465														Sweden		51		4.9		3.2		42.9		-0		-0		0

		Switzerland		5		60		0		7,124		161		0.028		0.374		0.001		0.402														Switzerland		64.2		4.5		0.1		59.6		0		-0		0

		UK		343		107		54		59,200		485		0.707		0.221		0.111		1.039														UK		503		343		54		107		0		0		0

		Rail

		Country		Air pollution		Noise		Global warming

		Austria		0.104		0.041		0.048

		Belgium		0.203		0.405		0.117

		Denmark		0.268		0.000		0.201

		Finland		0.159		0.500		0.136

		France		0.138		0.114		0.036

		Germany		0.234		1.094		0.161

		Greece		0.373		0.497		0.124

		Luxembourg		0.476		0.159		0.159

		Netherlands		0.080		0.176		0.016

		Spain		0.201		0.880		0.108

		Sweden		0.046		0.392		0.027

		Switzerland		0.028		0.374		0.001

		UK		0.707		0.221		0.111

		Road		in € per vkm		0		0

		Country		Air pollution		Noise		Global warming

		Austria		0.014		0.006		0.006		0.026

		Belgium		0.019		0.008		0.007		0.034

		Denmark		0.012		0.000		0.006		0.018

		Finland		0.010		0.004		0.005		0.018

		France		0.022		0.008		0.005		0.035

		Germany		0.013		0.010		0.006		0.029

		Ireland		0.008		0.009		0.004		0.022

		Italy		0.015		0.006		0.005		0.025

		Luxembourg		0.020		0.011		0.012		0.042

		Netherlands		0.013		0.003		0.006		0.021

		Portugal		0.007		0.003		0.007		0.017

		Spain		0.011		0.016		0.008		0.034

		Sweden		0.007		0.002		0.006		0.015

		Switzerland		0.010		0.009		0.005		0.025

		UK		0.011		0.013		0.005		0.029
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		Road

		Daten aus D5/D8/D12

		Countries		Infrastructure Costs		Accident costs (user external)		Environmental costs						Environmental costs		Population		GDP (1998 prices)		Infrastructure Costs		Accidents		Environmental costs		Infrastructure Costs		Accidents		Environmental costs				Infr		Acc		Envi

				million €		million €		Air pollution		Noise		Global warming		total		in 1'000		million €		€ per capita		€ per capita		€ per capita		% of GDP 1998		% of GDP 1998		% of GDP 1998

		Austria		4,374		1,367		833		329		376		1,538		8,094		189,742		540		169		190		2.3%		0.7%		0.8%				1.00		0		0		0

		Belgium		1,570		877		1,671		655		625		2,951		10,203		225,137		154		86		289		0.7%		0.4%		1.3%				-0.41		0		0		0

		Denmark		1,227		679		496				265		761		5,294		145,840		232		128		144		0.8%		0.5%		0.5%				0.00		-659		0		0

		Finland		1,119		232		435		163		221		819		5,160		116,247		217		45		159		1.0%		0.2%		0.7%				0.00		0		0		0

		France		25,520		1,528		11,684		3,989		2,484		18,157		58,497		1,305,640		436		26		310		2.0%		0.1%		1.4%				0.00		0		0		0

		Germany		26,176		14,592		8,411		6,245		3,849		18,505		82,029		1,921,890		319		178		226		1.4%		0.8%		1.0%				0.00		0		0		0

		Greece		2,801		3,355		978		266		320		1,564		10,735		107,352		261		313		146		2.6%		3.1%		1.5%				0.00		0		0		0

		Hungary		6,074				1,163		180		191		1,534		10,135		42,500		599		0		151		14.3%		0.0%		3.6%				0.00		0		0		0

		Ireland		263		240		312		352		165		829		3,680		77,000		71		65		225		0.3%		0.3%		1.1%				0.00		0		0		0

		Italy		13,645		4,145		7,229		2,784		2,324		12,337		57,613		957,480		237		72		214		1.4%		0.4%		1.3%				0.00		0		0		0

		Luxembourg		105		56		61		33		36		130		429		16,503		245		130		303		0.6%		0.3%		0.8%				0.05		-0		0		0

		Netherlands		4,411		1,421		1,482		311		686		2,479		15,654		352,207		282		91		158		1.3%		0.4%		0.7%				0.00		0		0		0

		Portugal		1,791		501		472		212		483		1,167		9,968		99,004		180		50		117		1.8%		0.5%		1.2%				0.00		0		0		0

		Spain		6,224		2,307		2,067		2,965		1,474		6,506		39,853		486,740		156		58		163		1.3%		0.5%		1.3%				0.00		0		0		0

		Sweden		2,172		953		456		143		383		982		8,854		213,604		245		108		111		1.0%		0.4%		0.5%				0.00		0		0		0

		Switzerland		4,030		925		532		521		302		1,355		7,124		234,580		566		130		190		1.7%		0.4%		0.6%				0.00		0		0		0

		UK		12,728		1,994		5,192		5,768		2,392		13,352		59,200		1,249,000		215		34		226		1.0%		0.2%		1.1%				0.00		0		0		0

		Bemerkungen

		Rail

		Countries		Infrastructure Costs		Accident costs (user external)		Environmental costs						Environmental costs		Population		GDP (1998 prices)		Infrastructure Costs		Accidents		Environmental costs		Infrastructure Costs		Accidents		Environmental costs				Infr		Acc		Envi

				million €		million €		Airpollution		Noise		Globalwarming		total		in 1'000		million €		€ per capita		€ per capita		€ per capita		% of GDP 1998		% of GDP 1998		% of GDP 1998

		Austria		1,933		23		15		6		7		28		8,094		189,742		239		3		3		1.0%		0.0%		0.0%				0		0		0

		Belgium		1,142		2		19		38		11		68		10,203		225,137		112		0		7		0.5%		0.0%		0.0%				0		-0		0

		Denmark		255		21		12				9		21		5,294		145,840		48		4		4		0.2%		0.0%		0.0%				0		0		1

		Finland		360		5		7		22		6		35		5,160		116,247		70		1		7		0.3%		0.0%		0.0%				0		0		0

		France		4,790		3		62		51		16		129		58,497		1,305,640		82		0		2		0.4%		0.0%		0.0%				0		0		0

		Germany		12,621		83		220		1,031		152		1,403		82,029		1,921,890		154		1		17		0.7%		0.0%		0.1%				0		0		0

		Greece		390		4		6		8		2		16		10,735		107,352		36		0		1		0.4%		0.0%		0.0%				0		-0		0

		Hungary		505				41		27		6		74		10,135		42,500		50		0		7		1.2%		0.0%		0.2%				-0		0		0

		Ireland		22				8		29		2		39		3,680		77,000		6		0		11		0.0%		0.0%		0.1%				0		0		0

		Italy		5,605		10		145		243		61		449		57,613		957,480		97		0		8		0.6%		0.0%		0.0%				0		0		0

		Luxembourg		90				3		1		1		5		429		16,503		210		0		12		0.5%		0.0%		0.0%				0		0		0

		Netherlands		1,095		58		10		22		2		34		15,654		352,207		70		4		2		0.3%		0.0%		0.0%				0		0		0

		Portugal		292		11		22		5		3		30		9,968		99,004		29		1		3		0.3%		0.0%		0.0%				0		-0		0

		Spain		3,500		19		50		219		27		296		39,853		486,740		88		0		7		0.7%		0.0%		0.1%				0		0		0

		Sweden		856		32		5		43		3		51		8,854		213,604		97		4		6		0.4%		0.0%		0.0%				0		0		0

		Switzerland		2,762		8		5		60		0		64		7,124		234,580		388		1		9		1.2%		0.0%		0.0%				0		0		0

		UK		3,288		26		343		107		54		504		59,200		1,249,000		56		0		9		0.3%		0.0%		0.0%				0		0		1

		Bemerkungen

		Aviation

		Countries		Infrastructure Costs		Accidents		Environmental costs						Environmental costs		Population		GDP (1998 prices)		Infrastructure Costs		Accidents		Environmental costs		Infrastructure Costs		Accidents		Environmental costs

				million €				Air pollution		Noise		Global warming		total		in 1'000		million €		€ per capita		€ per capita		€ per capita		% of GDP 1998		% of GDP 1998		% of GDP 1998

		Austria		334		6		29		3		41		73		8,094		189,742		41		1		9		0.2%		0.0%		0.0%				0		0		0

		Belgium		184		0.85		11				116		127		10,203		225,137		18		0		12		0.1%		0.0%		0.1%				-0		0		0

		Denmark		293		2		7				9		16		5,294		145,840		55		0		3		0.2%		0.0%		0.0%				0		0		0

		Finland		125		0.2		4				17		21		5,160		116,247		24		0		4		0.1%		0.0%		0.0%				0		0		0

		France		1,080		0.5		63				34		97		58,497		1,305,640		18		0		2		0.1%		0.0%		0.0%				0		0		6

		Germany		3,488		35		162		278		434		874		82,029		1,921,890		43		0		11		0.2%		0.0%		0.0%				0		0		0

		Greece		239				6		24		0.03		30		10,735		107,352		22		0		3		0.2%		0.0%		0.0%				1		0		0

		Hungary		127				2		9		3		14		10,135		42,500		13		0		1		0.3%		0.0%		0.0%				0		0		-82

		Ireland		401				20				57		77		3,680		77,000		109		0		21		0.5%		0.0%		0.1%				0		0		0

		Italy		571		2		77		193		197		467		57,613		957,480		10		0		8		0.1%		0.0%		0.0%				0		0		0

		Luxembourg		37				1				2		3		429		16,503		87		0		7		0.2%		0.0%		0.0%				0		0		0

		Netherlands		98		0.4		25		186		15		226		15,654		352,207		6		0		14		0.0%		0.0%		0.1%				0		0		0

		Portugal		203		1		106		4		50		160		9,968		99,004		20		0		16		0.2%		0.0%		0.2%				0		0		0

		Spain		411		4		62		188		208		458		39,853		486,740		10		0		11		0.1%		0.0%		0.1%				0		0		0

		Sweden		447		1		2		0.4		65		67		8,854		213,604		51		0		8		0.2%		0.0%		0.0%				-1		0		0

		Switzerland		650		10		17		27		34		78		7,124		234,580		91		1		11		0.3%		0.0%		0.0%				0		0		0

		UK		2,236		5		656		155		49		860		59,200		1,249,000		38		0		15		0.2%		0.0%		0.1%				0		0		0

		Total																		Costs per capita						Costs per GDP

		Countries		Infrastructure Costs		Accidents		Environmental costs						Environmental costs		Population		GDP (1998 prices)		Infrastructure Costs		Accidents		Environmental costs		Infrastructure Costs		Accidents		Environmental costs

				million €				Air pollution		Noise		Global warming		total		in 1'000		million €		€ per capita		€ per capita		€ per capita		% of GDP 1998		% of GDP 1998		% of GDP 1998				Louise		GDP

		Austria		6,641		1,396		877		338		424		1,639		8,094		189,742		820		172		202		3.5%		0.7%		0.9%		5.10%		5.10%		0

		Belgium		2,896		880		1,701		693		752		3,146		10,203		225,000		284		86		308		1.3%		0.4%		1.4%		3.08%		3.06%		0

		Denmark		1,775		702		515		0		283		798		5,294		145,840		335		133		151		1.2%		0.5%		0.5%		2.25%		2.70%		0

		Finland		1,604		237		446		185		244		875		5,160		116,247		311		46		170		1.4%		0.2%		0.8%		2.34%		2.32%		0

		France		31,390		1,532		11,809		4,040		2,534		18,383		58,497		1,305,640		537		26		314		2.4%		0.1%		1.4%		3.93%		4.47%		0

		Germany		42,285		14,710		8,793		7,554		4,435		20,782		82,029		1,921,890		515		179		253		2.2%		0.8%		1.1%		4.05%		4.08%		0

		Greece		3,430		3,359		990		298		322		1,610		10,735		107,352		320		313		150		3.2%		3.1%		1.5%		7.82%		7.87%		0

		Hungary		6,706		0		1,206		216		200		1,622		10,135		42,500		662		0		160		15.8%		0.0%		3.8%		19.59%		19.79%		0

		Ireland		686		240		340		381		224		945		3,680		77,000		186		65		257		0.9%		0.3%		1.2%		2.43%		3.96%		0

		Italy		19,821		4,157		7,451		3,220		2,582		13,253		57,613		969,130		344		72		230		2.0%		0.4%		1.4%		3.84%		3.84%		0

		Luxembourg		233		56		65		34		39		138		429		16,503		542		130		322		1.4%		0.3%		0.8%		2.58%		4.54%		0

		Netherlands		5,604		1,479		1,517		519		703		2,739		15,654		352,207		358		95		175		1.6%		0.4%		0.8%		2.79%		2.79%		0

		Portugal		2,286		513		600		221		536		1,357		9,968		99,004		229		51		136		2.3%		0.5%		1.4%		4.20%		4.20%		0

		Spain		10,135		2,330		2,179		3,372		1,709		7,260		39,853		486,740		254		58		182		2.1%		0.5%		1.5%		4.05%		4.05%		0

		Sweden		3,476		986		463		186		451		1,100		8,854		213,604		393		111		124		1.6%		0.5%		0.5%		2.60%		2.60%		0

		Switzerland		7,442		943		554		608		336		1,497		7,124		234,580		1,045		132		210		3.2%		0.4%		0.6%		4.21%		4.21%		0

		UK		18,252		2,025		6,191		6,030		2,495		14,716		59,200		1,249,000		308		34		249		1.5%		0.2%		1.2%		2.80%		2.80%		0

		nur für Grafik total, Verknüpfung mit Tabelle oben!!!

		Total		0		0		0		0		0		0		0		0		Costs per capita		0		0		Costs per GDP		0		0

		Countries		Infrastructure Costs		Accidents		Environmental costs		0		0		Environmental costs		Population		GDP (1998 prices)		Infrastructure Costs		Accidents		Environmental costs		Infrastructure Costs		Accidents		Environmental costs

		0		million €		0		Air pollution		Noise		Global warming		total		in 1'000		million €		€ per capita		€ per capita		€ per capita		% of GDP 1998		% of GDP 1998		% of GDP 1998

		Austria		6,641		1,396		877		338		424		1,639		8,094		189,742		820		172		202		3.5%		0.7%		0.9%		5.10%		5.1

		Belgium		2,896		880		1,701		693		752		3,146		10,203		225,000		284		86		308		1.3%		0.4%		1.4%		3.08%		3.06

		Denmark		1,775		702		515		0		283		798		5,294		145,840		335		133		151		1.2%		0.5%		0.5%		2.25%		2.7

		Finland		1,604		237		446		185		244		875		5,160		116,247		311		46		170		1.4%		0.2%		0.8%		2.34%		2.32

		France		31,390		1,532		11,809		4,040		2,534		18,383		58,497		1,305,640		537		26		314		2.4%		0.1%		1.4%		3.93%		4.47

		Germany		42,285		14,710		8,793		7,554		4,435		20,782		82,029		1,921,890		515		179		253		2.2%		0.8%		1.1%		4.05%		4.05

		Greece		3,430		3,359		990		298		322		1,610		10,735		107,352		320		313		150		3.2%		3.1%		1.5%		7.82%		7.87

		Hungary		6,706		0		1,206		216		200		1,622		10,135		42,500		662		0		160		15.8%		0.0%		3.8%		19.59%		19.79

		Ireland		686		240		340		381		224		945		3,680		77,000		186		65		257		0.9%		0.3%		1.2%		2.43%		3.96

		Italy		19,821		4,157		7,451		3,220		2,582		13,253		57,613		969,130		344		72		230		2.0%		0.4%		1.4%		3.84%		3.84

		Luxembourg		233		56		65		34		39		138		429		16,503		542		130		322		1.4%		0.3%		0.8%		2.58%		5.54

		Netherlands		5,604		1,479		1,517		519		703		2,739		15,654		352,207		358		95		175		1.6%		0.4%		0.8%		2.79%		2.79

		Portugal		2,286		513		600		221		536		1,357		9,968		99,004		229		51		136		2.3%		0.5%		1.4%		4.20%		4.2

		Spain		10,135		2,330		2,179		3,372		1,709		7,260		39,853		486,740		254		58		182		2.1%		0.5%		1.5%		4.05%		4.05

		Sweden		3,476		986		463		186		451		1,100		8,854		213,604		393		111		124		1.6%		0.5%		0.5%		2.60%		2.6

		Switzerland		7,442		943		554		608		336		1,497		7,124		234,580		1,045		132		210		3.2%		0.4%		0.6%		4.21%		4.21

		UK		18,252		2,025		6,191		6,030		2,495		14,716		59,200		1,249,000		308		34		249		1.5%		0.2%		1.2%		2.80%		2.8

		Road		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		Daten aus D5/D8/D12		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		Countries		Infrastructure Costs		Accident costs (user external)		Environmental costs		0		0		Environmental costs		Population		GDP (1998 prices)		Infrastructure Costs		Accidents		Environmental costs		Infrastructure Costs		Accidents		Environmental costs

		0		million €		million €		Air pollution		Noise		Global warming		total		in 1'000		million €		€ per capita		€ per capita		€ per capita		% of GDP 1998		% of GDP 1998		% of GDP 1998

		Austria		4,374		1,367		833		329		376		1,538		8,094		189,742		540		169		190		2.3%		0.7%		0.8%

		Belgium		1,570		877		1,671		655		625		2,951		10,203		225,137		154		86		289		0.7%		0.4%		1.3%

		Denmark		1,227		679		496		0		265		761		5,294		145,840		232		128		144		0.8%		0.5%		0.5%

		Finland		1,119		232		435		163		221		819		5,160		116,247		217		45		159		1.0%		0.2%		0.7%

		France		25,520		1,528		11,684		3,989		2,484		18,157		58,497		1,305,640		436		26		310		2.0%		0.1%		1.4%

		Germany		26,176		14,592		8,411		6,245		3,849		18,505		82,029		1,921,890		319		178		226		1.4%		0.8%		1.0%

		Italy		13,645		4,145		7,229		2,784		2,324		12,337		57,613		957,480		237		72		214		1.4%		0.4%		1.3%

		Luxembourg		105		56		61		33		36		130		429		16,503		245		130		303		0.6%		0.3%		0.8%

		Netherlands		4,411		1,421		1,482		311		686		2,479		15,654		352,207		282		91		158		1.3%		0.4%		0.7%

		Portugal		1,791		501		472		212		483		1,167		9,968		99,004		180		50		117		1.8%		0.5%		1.2%

		Spain		6,224		2,307		2,067		2,965		1,474		6,506		39,853		486,740		156		58		163		1.3%		0.5%		1.3%

		Sweden		2,172		953		456		143		383		982		8,854		213,604		245		108		111		1.0%		0.4%		0.5%

		Switzerland		4,030		925		532		521		302		1,355		7,124		234,580		566		130		190		1.7%		0.4%		0.6%

		UK		12,728		1,994		5,192		5,768		2,392		13,352		59,200		1,249,000		215		34		226		1.0%		0.2%		1.1%

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		Bemerkungen		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		Rail		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		Countries		Infrastructure Costs		Accident costs (user external)		Environmental costs		0		0		Environmental costs		Population		GDP (1998 prices)		Infrastructure Costs		Accidents		Environmental costs		Infrastructure Costs		Accidents		Environmental costs

		0		million €		million €		Airpollution		Noise		Globalwarming		total		in 1'000		million €		€ per capita		€ per capita		€ per capita		% of GDP 1998		% of GDP 1998		% of GDP 1998

		Austria		1,933		23		15		6		7		28		8,094		189,742		239		3		3		1.0%		0.0%		0.0%

		Belgium		1,142		2		19		38		11		68		10,203		225,137		112		0		7		0.5%		0.0%		0.0%

		Denmark		255		21		12		0		9		21		5,294		145,840		48		4		4		0.2%		0.0%		0.0%

		Finland		360		5		7		22		6		35		5,160		116,247		70		1		7		0.3%		0.0%		0.0%

		France		4,790		3		62		51		16		129		58,497		1,305,640		82		0		2		0.4%		0.0%		0.0%

		Germany		12,621		83		220		1,031		152		1,403		82,029		1,921,890		154		1		17		0.7%		0.0%		0.1%

		Italy		5,605		10		145		243		61		449		57,613		957,480		97		0		8		0.6%		0.0%		0.0%

		Luxembourg		90		0		3		1		1		5		429		16,503		210		0		12		0.5%		0.0%		0.0%

		Netherlands		1,095		58		10		22		2		34		15,654		352,207		70		4		2		0.3%		0.0%		0.0%

		Portugal		292		11		22		5		3		30		9,968		99,004		29		1		3		0.3%		0.0%		0.0%

		Spain		3,500		19		50		219		27		296		39,853		486,740		88		0		7		0.7%		0.0%		0.1%

		Sweden		856		32		5		43		3		51		8,854		213,604		97		4		6		0.4%		0.0%		0.0%

		Switzerland		2,762		8		5		60		0		64		7,124		234,580		388		1		9		1.2%		0.0%		0.0%

		UK		3,288		26		343		107		54		504		59,200		1,249,000		56		0		9		0.3%		0.0%		0.0%

		Bemerkungen		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		Aviation		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		Countries		Infrastructure Costs		Accidents		Environmental costs		0		0		Environmental costs		Population		GDP (1998 prices)		Infrastructure Costs		Accidents		Environmental costs		Infrastructure Costs		Accidents		Environmental costs

		0		million €		0		Air pollution		Noise		Global warming		total		in 1'000		million €		€ per capita		€ per capita		€ per capita		% of GDP 1998		% of GDP 1998		% of GDP 1998

		Austria		334		6		29		3		41		73		8,094		189,742		41		1		9		0.2%		0.0%		0.0%

		Belgium		184		0.85		11		0		116		127		10,203		225,137		18		0		12		0.1%		0.0%		0.1%

		Denmark		293		2		7		0		9		16		5,294		145,840		55		0		3		0.2%		0.0%		0.0%

		Finland		125		0.2		4		0		17		21		5,160		116,247		24		0		4		0.1%		0.0%		0.0%

		France		1,080		0.5		63		0		34		97		58,497		1,305,640		18		0		2		0.1%		0.0%		0.0%

		Germany		3,488		35		162		278		434		874		82,029		1,921,890		43		0		11		0.2%		0.0%		0.0%

		Italy		571		2		77		193		197		467		57,613		957,480		10		0		8		0.1%		0.0%		0.0%

		Luxembourg		37		0		1		0		2		3		429		16,503		87		0		7		0.2%		0.0%		0.0%

		Netherlands		98		0.4		25		186		15		226		15,654		352,207		6		0		14		0.0%		0.0%		0.1%

		Portugal		203		1		106		4		50		160		9,968		99,004		20		0		16		0.2%		0.0%		0.2%

		Spain		411		4		62		188		208		458		39,853		486,740		10		0		11		0.1%		0.0%		0.1%

		Sweden		447		1		2		0.4		65		67		8,854		213,604		51		0		8		0.2%		0.0%		0.0%

		Switzerland		650		10		17		27		34		78		7,124		234,580		91		1		11		0.3%		0.0%		0.0%

		UK		2,236		5		656		155		49		860		59,200		1,249,000		38		0		15		0.2%		0.0%		0.1%
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Accidents
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Infrastructure Costs
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		Road

		Daten aus D5/D8/D12

		Countries		Infrastructure Costs		Accident costs (user external)		Environmental costs						Environmental costs		Total core costs		Total core costs 2005		Growth factor 98-05				Population		GDP (1998 prices)

				million €		million €		Air pollution		Noise		Global warming		total				million €						in 1'000		million €

		Austria		4,374		1,367		833		329		376		1,538		7,279		7,295		0.22%				8,094		189,742		0		0		0

		Belgium		1,570		877		1,671		655		625		2,951		5,398		4,992		-7.51%				10,203		225,137		0		0		0

		Denmark		1,227		679		496				265		761		2,667		2,406		-9.78%				5,294		145,840		0		0		0

		Finland		1,119		232		435		163		221		819		2,170		1,855						5,160		116,247		0		0		0

		France		25,520		1,528		11,684		3,989		2,484		18,157		45,205		54,545		20.66%				58,497		1,305,640		0		0		0

		Germany		26,176		14,592		8,411		6,245		3,849		18,505		59,273		64,027		8.02%				82,029		1,921,890		0		0		0

		Greece		2,802		3,355		978		266		320		1,564		7,721		8,571		11.01%				10,735		107,352		1		0		0

		Hungary		6,075				1,163		180		191		1,534		7,609		8,145		7.04%				10,135		42,500		1		0		0

		Ireland		263		240		312		352		165		829		1,332		1,432		7.51%				3,680		77,000		0		0		0

		Italy		13,645		4,145		7,229		2,784		2,324		12,337		30,127								57,613		957,480		0		0		0

		Luxembourg		105		56		61		33		36		130		291		308		5.85%				429		21,273		0		0		0

		Netherlands		4,411		1,421		1,482		311		686		2,479		8,311								15,654		352,207		0		0		0

		Portugal		1,791		501		472		212		483		1,167		3,459		4,519		30.64%				9,968		99,004		0		0		0

		Spain		6,224		2,307		2,067		2,965		1,474		6,506		15,037		18,286		21.61%				39,853		486,740		0		0		0

		Sweden		2,172		953		456		143		383		982		4,107		3,487		-15.10%				8,854		213,604		0		0		0

		Switzerland		4,030		925		532		521		302		1,355		6,310		7,660		21.39%				7,124		234,580		0		0		0

		UK		12,728		1,994		5,192		5,768		2,392		13,352		28,074		28,606		1.89%				59,200		1,249,000		0		0		0

		Bemerkungen

		Rail

		Countries		Infrastructure Costs		Accident costs (user external)		Environmental costs						Environmental costs		Total core costs		Total core costs 2005		Growth factor 98-05				Population		GDP (1998 prices)

				million €		million €		Airpollution		Noise		Globalwarming		total				million €						in 1'000		million €

		Austria		1,933		23		15		6		7		28		1,984		2,122		6.96%				8,094		189,742		0		0		0

		Belgium		1,142		2		19		38		11		68		1,212		1,584		30.67%				10,203		225,137		0		0		0

		Denmark		255		21		12				9		21		297		225		-24.24%				5,294		145,840		0		0		0

		Finland		360		5		7		22		6		35		400		45						5,160		116,247		0		0		0

		France		4,790		3		62		51		16		129		4,922		4,310		-12.43%				58,497		1,305,640		0		0		0

		Germany		12,621		83		220		1,031		152		1,403		14,107		15,661		11.02%				82,029		1,921,890		0		0		0

		Greece		390		4		6		8		2		16		410		620		51.22%				10,735		107,352		0		0		0

		Hungary		505				41		27		6		74		579		671		15.97%				10,135		42,500		0		0		0

		Ireland		22				8		29		2		39		61		71		16.39%				3,680		77,000		0		0		0

		Italy		5,605		10		145		243		61		449		6,064								57,613		957,480		0		0		0

		Luxembourg		90		1		3		1		1		5		97		108		11.80%				429		21,273		0		1		0

		Netherlands		1,095		58		10		22		2		34		1,187								15,654		352,207		0		0		0

		Portugal		292		11		22		5		3		30		333		643		93.21%				9,968		99,004		0		0		0

		Spain		3,500		19		50		219		27		296		3,815		3,944		3.38%				39,853		486,740		0		0		0

		Sweden		856		32		5		43		3		51		940		1,030		9.62%				8,854		213,604		0		0		0

		Switzerland		2,762		8		5		60		0		65		2,836		2,651		-6.51%				7,124		234,580		0		0		1

		UK		3,288		26		343		107		54		504		3,818		7,355		92.64%				59,200		1,249,000		0		0		0

		Bemerkungen

		Aviation

		Countries		Infrastructure Costs		Accidents		Environmental costs						Environmental costs		Total core costs		Total core costs 2005		Growth factor 98-05				Population		GDP (1998 prices)

				million €				Air pollution		Noise		Global warming		total										in 1'000		million €

		Austria		334		6		29		3		41		73		413		765		85.23%				8,094		189,742		0		0		0

		Belgium		184		0.85		11				116		127		312		284		-8.84%				10,203		225,137		0		0		0

		Denmark		293		2		7				9		16		311		20						5,294		145,840		0		0		0

		Finland		125		0.2		4				17		21		146		32						5,160		116,247		0		0		0

		France		1,080		0.5		60				31		91		1,172		8,702		642.81%				58,497		1,305,640		0		0		-6

		Germany		3,488		35		162		278		434		874		4,397		6,075		38.16%				82,029		1,921,890		0		0		0

		Greece		239				6		24		0.03		30		269		293		9.10%				10,735		107,352		0		0		0

		Hungary		127		0		2		9		3		14		141		195		38.10%				10,135		42,500		0		0		0

		Ireland		401				20				57		77		478		588		23.01%				3,680		77,000		0		0		0

		Italy		571		2		77		193		197		467		1,040								57,613		957,480		0		0		0

		Luxembourg		37				1				2		3		40		46		14.89%				429		21,273		0		0		0

		Netherlands		98		0.4		25		186		15		226		324								15,654		352,207		0		0		0

		Portugal		203		1		106		4		50		160		364		514		41.21%				9,968		99,004		0		0		0

		Spain		411		4		62		188		208		458		873		1,679		92.33%				39,853		486,740		0		0		0

		Sweden		447		1		2		0.4		65		67		516		523		1.40%				8,854		213,604		0		0		0

		Switzerland		650		10		17		27		34		78		738		1,010		36.86%				7,124		234,580		0		0		0

		UK		2,236		5		656		155		49		860		3,101		4,876		57.24%				59,200		1,249,000		0		0		0

		Total

		Countries		Infrastructure Costs		Accidents		Environmental costs						Environmental costs		Total core costs								Population		GDP (1998 prices)

				million €				Air pollution		Noise		Global warming		total										in 1'000		million €

		Austria		6,641		1,396		877		338		424		1,639		9,676								8,094		189,742

		Belgium		2,896		880		1,701		693		752		3,146		6,921								10,203		225,137

		Denmark		1,775		702		515		0		283		798		3,275								5,294		145,840

		Finland		1,604		237		446		185		244		875		2,716								5,160		116,247

		France		31,390		1,532		11,806		4,040		2,531		18,377		51,299								58,497		1,305,640

		Germany		42,285		14,710		8,793		7,554		4,435		20,782		77,777								82,029		1,921,890

		Greece		3,431		3,359		990		298		322		1,610		8,400								10,735		107,352

		Hungary		6,707		0		1,206		216		200		1,622		8,329								10,135		42,500

		Ireland		686		240		340		381		224		945		1,871								3,680		77,000

		Italy		19,821		4,157		7,451		3,220		2,582		13,253		37,231								57,613		957,480

		Luxembourg		233		57		65		34		39		138		428								429		21,273

		Netherlands		5,604		1,479		1,517		519		703		2,739		9,822								15,654		352,207

		Portugal		2,286		513		600		221		536		1,357		4,156								9,968		99,004

		Spain		10,135		2,330		2,179		3,372		1,709		7,260		19,725								39,853		486,740

		Sweden		3,476		986		463		186		451		1,100		5,562								8,854		213,604

		Switzerland		7,442		943		554		608		336		1,498		9,884								7,124		234,580

		UK		18,252		2,025		6,191		6,030		2,495		14,716		34,993								59,200		1,249,000

		Achtung: untenstehende Tabellen haben Verknüpfung mit Tabelle oben, nur für Figuren

		Road		0		0		0		0		0		0		0		0		0

		Daten aus D5/D8/D12		0		0		0		0		0		0		0		0		0

		Countries		Infrastructure Costs		Accident costs (user external)		Environmental costs		0		0		Environmental costs		Total core costs		Total core costs 2005		Growth factor 98-05

		0		million €		million €		Air pollution		Noise		Global warming		total		0		million €		0

		Austria		4,374		1,367		833		329		376		1,538		7,279		7,295		0.22%

		Belgium		1,570		877		1,671		655		625		2,951		5,398		4,992		-7.51%

		Denmark		1,227		679		496		0		265		761		2,667		2,406		-9.78%

		France		25,520		1,528		11,684		3,989		2,484		18,157		45,205		54,545		20.66%

		Germany		26,176		14,592		8,411		6,245		3,849		18,505		59,273		64,027		8.02%

		Greece		2,802		3,355		978		266		320		1,564		7,721		8,571		11.01%

		Hungary		6,075		0		1,163		180		191		1,534		7,609		8,145		7.04%

		Ireland		263		240		312		352		165		829		1,332		1,432		7.51%

		Luxembourg		105		56		61		33		36		130		291		308		5.85%

		Portugal		1,791		501		472		212		483		1,167		3,459		4,519		30.64%

		Spain		6,224		2,307		2,067		2,965		1,474		6,506		15,037		18,286		21.61%

		Sweden		2,172		953		456		143		383		982		4,107		3,487		-15.10%

		Switzerland		4,030		925		532		521		302		1,355		6,310		7,660		21.39%

		UK		12,728		1,994		5,192		5,768		2,392		13,352		28,074		28,606		1.89%

		Rail		0		0		0		0		0		0		0		0		0

		Countries		Infrastructure Costs		Accident costs (user external)		Environmental costs		0		0		Environmental costs		Total core costs		Total core costs 2005		Growth factor 98-05

		0		million €		million €		Airpollution		Noise		Globalwarming		total		0		million €		0

		Austria		1,933		23		15		6		7		28		1,984		2,122		6.96%

		Belgium		1,142		2		19		38		11		68		1,212		1,584		30.67%

		Denmark		255		21		12		0		9		21		297		225		-24.24%

		France		4,790		3		62		51		16		129		4,922		4,310		-12.43%

		Germany		12,621		83		220		1,031		152		1,403		14,107		15,661		11.02%

		Luxembourg		90		1		3		1		1		5		97		108		11.80%

		Portugal		292		11		22		5		3		30		333		643		93.21%

		Spain		3,500		19		50		219		27		296		3,815		3,944		3.38%

		Sweden		856		32		5		43		3		51		940		1,030		9.62%

		Switzerland		2,762		8		5		60		0		65		2,836		2,651		-6.51%

		UK		3,288		26		343		107		54		504		3,818		7,355		92.64%

		Aviation		0		0		0		0		0		0		0		0		0

		Countries		Infrastructure Costs		Accidents		Environmental costs		0		0		Environmental costs		Total core costs		Total core costs 2005		Growth factor 98-05

		0		million €		0		Air pollution		Noise		Global warming		total		0		0		0

		Austria		334		6		29		3		41		73		413		765		85.23%

		Belgium		184		0.85		11		0		116		127		312		284		-8.84%

		Germany		3,488		35		162		278		434		874		4,397		6,075		38.16%

		Greece		239		0		6		24		0.03		30		269		293		9.10%

		Hungary		127		0		2		9		3		14		141		195		38.10%

		Ireland		401		0		20		0		57		77		478		588		23.01%

		Luxembourg		37		0		1		0		2		3		40		46		14.89%

		Portugal		203		1		106		4		50		160		364		514		41.21%

		Spain		411		4		62		188		208		458		873		1,679		92.33%

		Sweden		447		1		2		0.4		65		67		516		523		1.40%

		Switzerland		650		10		17		27		34		78		738		1,010		36.86%

		UK		2,236		5		656		155		49		860		3,101		4,876		57.24%



Christoph Schreyer:
kein noise für 2005, 98 werte übernommen

Christoph Schreyer:
ohne noise (96-05!)

Christoph Schreyer:
neue infrastru. costs road 1998, mit wachstumsfaktor bisher berechnet...

Christoph Schreyer:
ohne noise! 1998+2005! deshalb drin gelassen

Christoph Schreyer:
ohne infrastructure+noise!!!

Christoph Schreyer:
ohne accident costs!!!

Christoph Schreyer:
ohne infrastructur+accidents

Christoph Schreyer:
ohne infrastructur, accidents + noise!!!

Christoph Schreyer:
ohne noise!

Christoph Schreyer:
ohne accident und environmental costs (accident überall nicht enthalten!)

Christoph Schreyer:
enthält externe+interne accident costs für 98 + 05!

Christoph Schreyer:
no infrastructure costs+ noise costs für 2005 available

Christoph Schreyer:
no infrastructure costs, no SOC, no noise costs available...

Christoph Schreyer:
ohne accident costs for 2005 available

Christoph Schreyer:
annahme: noise 05= noise 98 (no 05 data available for noise costs)

Christoph Schreyer:
no infrastructure costs (capital costs available)

Christoph Schreyer:
no infrastr. costs, no air pollution, global warming 2005 av.

Christoph Schreyer:
ausser noise nix vorhanden..

Christoph Schreyer:
no noise costs available, deshalb mit noise costs 98 berechnet!

Christoph Schreyer:
noise 98 verwendet!

Christoph Schreyer:
no noise costs 05 available, deshalb mit 98 daten berechnet

Christoph Schreyer:
annahme: noise 98=noise 05

Christoph Schreyer:
annahme: accident costs 2005=1998
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Christoph Schreyer:
kein noise für 2005, 98 werte übernommen

Christoph Schreyer:
neue infrastru. costs road 1998, mit wachstumsfaktor bisher berechnet...

Christoph Schreyer:
enthält externe+interne accident costs für 98 + 05!

Christoph Schreyer:
annahme: noise 05= noise 98 (no 05 data available for noise costs)

Christoph Schreyer:
no noise costs available, deshalb mit noise costs 98 berechnet!

©INFRAS

Growth factor 98-05

%

Core costs Road
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Growth factor 98-05

%

Core costs Rail
Growth factor 98-05



								Road																				Rail																				Road								Rail								Indicators

								Basic figures								Passenger cars						HGV						Basic figures								Passenger trains						Freight trains						Passenger		Passenger		Freight		Freight		Passenger		Passenger		Freight		Freight		Passenger

		Countries		Population		GDP (1998 prices)		Passengers carried		Passenger-km		Goods transported		Tonne-km		Passenger cars		Total accident costs		Total Environmental costs		HGV		Total accident costs		Total Environmental costs		Passengers carried		Passenger-km		Goods transported		Tonne-km		Passenger		Total accident costs		Total Environmental costs		Freight		Total accident costs		Total Environmental costs		Accident costs		Environmental costs		Accident costs		Environmental costs		Accident costs		Environmental costs		Accident costs		Environmental costs		Passenger: Accident costs		Passenger: Environmental costs		Freight: Accident costs		Freight: Environmental costs

				1,000		million €		Million		Billion Pkm		Million t		Billion tkm		billion Pkm		million €		million €		billion Tkm		million €		million €		Million		Billion Pkm		Million t		Billion tkm		billion Pkm		million €		million €		billion Tkm		million €		million €		€ per pkm		€ per pkm		€ per tkm		€ per tkm		€ per pkm		€ per pkm		€ per tkm		€ per tkm		Index: Rail=1		Index: Rail=1		Index: Rail=1		Index: Rail=1

		Austria		8,094		189,742		:		72		311		23		72		1,244		873		23		111		607		197		8		83		15		8		n.a.		11		15		n.a.		17		0.017		0.012		0.005		0.026				0.001				0.001		n.a.		8.8		n.a.		23.3

		Belgium		10,203		225,137		-		104		460		35		103		690		1,613		35		53		1,235		146		7		61		8		7		n.a.		n.a.		8		n.a.		n.a.		0.007		0.016		0.002		0.035										n.a.		n.a.		n.a.		n.a.

		Denmark		5,294		145,840		4,840		58		347		11														161		6		3		1																														n.a.		n.a.		n.a.		n.a.

		Finland		5,160		116,247		3,170		62		400		27		53		155.98		380		27		19		367		51		3		41		10		3		n.a.		12		10		n.a.		24		0.003		0.007		0.001		0.014				0.003				0.002		n.a.		2.1		n.a.		5.8

		France		58,497		1,305,640				649				247																65				53																														n.a.		n.a.		n.a.		n.a.

		Germany		82,029		1,921,890		50,698		756		3,197		316		756		14,161		10,144		316		430		8,360		1,921		72		306		74		72		71		919		74		12		485		0.019		0.013		0.001		0.026		0.001		0.013		0.000		0.007		18.9		1.1		8.5		4.0

		Greece		10,735		107,352		-				-		17														12		2		1		0																														n.a.		n.a.		n.a.		n.a.

		Hungary		10,135		42,500		4,424		47		537		16														155		9		11		53																														n.a.		n.a.		n.a.		n.a.

		Ireland		3,680		77,000								6														32				3		1																														n.a.		n.a.		n.a.		n.a.

		Italy		57,613		957,480		-		771		1,230		191		708		3,786		6,672		191		330		4,060		577		41		90		25		41		8		346		25		2		103		0.005		0.009		0.002		0.021		0.000		0.008		0.000		0.004		27.3		1.1		21.9		5.2

		Luxembourg		463		21,273		-		5		-		2														10		0		18		1																														n.a.		n.a.		n.a.		n.a.

		Netherlands		15,654		352,207		-		192		546		47		86		n.a.		1,216		162		n.a.		1,107		321		15		25		4		15		n.a.		25		4		n.a.		9				0.014				0.007				0.002				0.002		n.a.		8.5		n.a.		2.9

		Portugal		9,968		99,004		-				280		27		n.a.		n.a.		n.a.		27		15		312		178		5		10		2		n.a.		n.a.		n.a.		2		2		9						0.001		0.012						0.001		0.004		n.a.		n.a.		0.7		3.0

		Spain		39,853		486,740						690		91														522		19		29		12																														n.a.		n.a.		n.a.		n.a.

		Sweden		8,854		213,604		4,722		81		336		33		80		930		538		33		377		383		471		7		56		19		7		n.a.		21		19		n.a.		30		0.012		0.007		0.012		0.012				0.003				0.002		n.a.		2.3		n.a.		7.4

		Switzerland		7,124		234,580		5,422		82		347		20		77		722		790		18		35		1,399		390		14		48		9		14		2		52		9		1		12		0.009		0.010		0.002		0.077		0.000		0.004		0.000		0.001		54.9		2.8		35.5		58.0

		UK		59,090		1,249,000				671		1,727		168		617		n.a.		6,873		160		n.a.		5,774										44		n.a.		424		17		n.a.		78				0.011				0.036				0.010				0.005		n.a.		1.2		n.a.		7.9

		Zusammenfassung 1 (Verknüpfung mit Tabelle oben!) hier nix verändern sondern nur in der obigen Tabelle!!!

		0		0		0		Road		0		0		0		Rail		0		0		0		Indicators		0		0		0

		0		0		0		Passenger		Passenger		Freight		Freight		Passenger		Passenger		Freight		Freight		Passenger		0		0		0

		Countries		Population		GDP (1998 prices)		Accident costs		Environmental costs		Accident costs		Environmental costs		Accident costs		Environmental costs		Accident costs		Environmental costs		Passenger: Accident costs		Passenger: Environmental costs		Freight: Accident costs		Freight: Environmental costs

		Austria		8,094		189,742		0.017		0.012		0.005		0.026		0.000		0.001		0.000		0.001		n.a.		8.8		n.a.		23.3

		Finland		5,160		116,247		0.003		0.007		0.001		0.014		0.000		0.003		0.000		0.002		n.a.		2.1		n.a.		5.8

		Germany		82,029		1,921,890		0.019		0.013		0.001		0.026		0.001		0.013		0.000		0.007		18.9		1.1		8.5		4.0

		Italy		57,613		957,480		0.005		0.009		0.002		0.021		0.000		0.008		0.000		0.004		27.3		1.1		21.9		5.2

		Netherlands		15,654		352,207		0.000		0.014		0.000		0.007		0.000		0.002		0.000		0.002		n.a.		8.5		n.a.		2.9

		Portugal		9,968		99,004		0.000		0.000		0.001		0.012		0.000		0.000		0.001		0.004		n.a.		n.a.		0.7		3.0

		Sweden		8,854		213,604		0.012		0.007		0.012		0.012		0.000		0.003		0.000		0.002		n.a.		2.3		n.a.		7.4

		Switzerland		7,124		234,580		0.009		0.010		0.002		0.077		0.000		0.004		0.000		0.001		54.9		2.8		35.5		58.0

		UK		59,090		1,249,000		0.000		0.011		0.000		0.036		0.000		0.010		0.000		0.005		n.a.		1.2		n.a.		7.9

		0		1,000		million €		€ per pkm		€ per pkm		€ per tkm		€ per tkm		€ per pkm		€ per pkm		€ per tkm		€ per tkm		Index: Rail=1		Index: Rail=1		Index: Rail=1		Index: Rail=1

		Zusammenfassung 2 (Verknüpfung mit Tabelle oben!) hier nix verändern sondern nur in der Tabelle ganz oben!!!

		Figur

		0		Indicators		0		0		0

		0		Passenger		0		0		0

		Countries		Passenger: Accident costs		Passenger: Environmental costs		Freight: Accident costs		Freight: Environmental costs

		Austria		n.a.		8.8		n.a.		23.3

		Finland		n.a.		2.1		n.a.		5.8

		Germany		18.9		1.1		8.5		4.0

		Italy		27.3		1.1		21.9		5.2

		Netherlands		n.a.		8.5		n.a.		2.9

		Portugal		n.a.		n.a.		0.7		3.0

		Sweden		n.a.		2.3		n.a.		7.4

		Switzerland		54.9		2.8		35.5		58.0

		UK		n.a.		1.2		n.a.		7.9

		0		Index: Rail=1		Index: Rail=1		Index: Rail=1		Index: Rail=1



Christoph Schreyer:
ohne noise! 1998+2005! deshalb drin gelassen

Christoph Schreyer:
noise 98 verwendet!

Christoph Schreyer:
annahme: accident costs 2005=1998

Christoph Schreyer:
ohne noise (96-05!)

Christoph Schreyer:
ohne accident und environmental costs (accident überall nicht enthalten!)

Christoph Schreyer:
no noise costs 05 available, deshalb mit 98 daten berechnet

Christoph Schreyer:
annahme: noise 98=noise 05

©INFRAS

Growth factor 98-05

%

Core costs Aviation
Growth factor 98-05

Christoph Schreyer:
nicht differenziert für freight und passenger trains...

Christoph Schreyer:
umfasst sämtliche fahrzeuge <3.5 t

Christoph Schreyer:
fahrzeuge >3.5 t

Christoph Schreyer:
umfasst LGV+HGV

Christoph Schreyer:
umfasst LGV+HGV

Christoph Schreyer:
umfasst LGV+HGV

Christoph Schreyer:
umfasst LGV+HGV

Christoph Schreyer:
umfasst LGV+HGV, no accident costs for LGV available...

Christoph Schreyer:
umfasst LGV+HGV

Christoph Schreyer:
MC, PC, buses

Christoph Schreyer:
umfasst LGV+HGV

Christoph Schreyer:
umfasst LGV+HGV

Christoph Schreyer:
umfasst LGV+HGV

Christoph Schreyer:
MC+passenger cars

Christoph Schreyer:
LGV+HGV

Christoph Schreyer:
LGV+HGV

Christoph Schreyer:
LGV+HGV

Christoph Schreyer:
LGV+HGV

Christoph Schreyer:
LGV+HGV

Christoph Schreyer:
LGV+HGV

Christoph Schreyer:
excluding noise

Christoph Schreyer:
LGV+HGV

Christoph Schreyer:
LGV+HGV

Christoph Schreyer:
LGV+HGV

Christoph Schreyer:
LGV+HGV

Christoph Schreyer:
LGV+HGV

Christoph Schreyer:
LGV+HGV
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Passenger: Accident costs

Passenger: Environmental costs

Freight: Accident costs

Freight: Environmental costs

Index: Rail=1

Average accident and environmental costs road and rail transport
Index: Rail=1



				Direct subsidies 1998						Mileage and Transport Data												Indicators

		Country		Subsidies  rail services		Subsidies concessionary fares				Train km Freight + Passenger trains		Passengers carried		Passenger-km		Goods transported		Tonne-km						Subsidies Rail Services per pkm		Subsidies Rail Services per pkm+tkm		Subsidies Rail Services per train-km

		Unit		million €		million €				Million train-km		Million		Billion Pkm		Million t		Billion tkm						€ Cents per pkm		€ Cents per pkm+tkm		€ per train-km

		Austria		1045		619				145		197		8		83		15				Austria		13.06		4.54		7.21

		Belgium		1615						93.8		146		7.097		61		7.6				Belgium		22.76		10.99		17.22

		Denmark		219						44.8		161		5.571		2.8		0.616				Denmark		3.93		3.54		4.89

		Finland		53		9				44		51		3.377		41		9.885				Finland		1.57		0.40		1.20

		France		5678		296				449				64.5				52.7				France		8.80		4.84		12.65

		Germany		7175		4244				718		1,921		72		306		74				Germany		9.97		4.91		9.99

		Greece				126				16.1		12.4		1.783		1.08		0.322				Greece

		Hungary		295						87.9		155.2		8.8		10.8		53.1				Hungary		3.35		0.48		3.36

		Ireland		42						15.5		32.29				2.9		0.5				Ireland						2.71

		Italy		1740		1700				388		577		40.77		90.1		25.44				Italy		4.27		2.63		4.48

		Luxembourg		101						6.3		10		0.244		18.2		0.624				Luxembourg		41.39		11.64		16.03

		Netherlands				81				125		321		14.9		24.7		3.8				Netherlands

		Portugal		10						42.7		177.965		4.602		10.101		2.34				Portugal		0.22		0.14		0.23

		Spain		1925						249		522		19		29		12				Spain		10.13		6.21		7.73

		Sweden		500						109.7		471		7.144		56		19.086				Sweden		7.00		1.91		4.56

		Switzerland		1621						160.5		390		14		48		9				Switzerland		11.50		6.93		10.10

		UK		2297						485				44		102						UK		5.22				4.74



&LINFRAS | &D&C&P|&N&R&A

&R&8&Z&F

Christoph Schreyer:
in Tabelle 71: 3.8 million tikm, kann wohl nicht sein...
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Subsidies Rail Services per pkm

€ Cents per pkm

Subsidies Rail Services 
€ Cent per pkm
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Subsidies Rail Services per pkm+tkm

€ Cents per pkm

Subsidies Rail Services 
€ Cent per pkm+tkm
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Subsidies Rail Services per train-km

€ per train km

Subsidies Rail Services 
€ per train km




_1109142475.xls
car_urban

		Infrastructure		Infrastructure

		Congestion		Congestion

		Accident		Accident

		Air pollution/ Petrol		Air pollution/ Petrol

		Air pollution/ Diesel		Air pollution/ Diesel

		Noise costs/ Daytime		Noise costs/ Daytime

		Noise costs/ Nighttime		Noise costs/ Nighttime

		Global warming/Petrol		Global warming/Petrol

		Global warming/Diesel		Global warming/Diesel



lower

upper

Cost/ context category

Euro per vkm

Overview of MC for Urban Car Travel (Euro per vkm)

0.0042

0.0008

0.05

0.2

-0.004

0

0.0012

0.0013

0.0026

0.0119

0.0022

0.0128

0.0053

0.0397

0.0035

0.0034

0.0031

0.0012



car_inter

		Infrastructure		Infrastructure

		Congestion		Congestion

		Accident		Accident

		Air pollution/ Petrol		Air pollution/ Petrol

		Air pollution/ Diesel		Air pollution/ Diesel

		Noise costs/ Daytime		Noise costs/ Daytime

		Noise costs/ Nighttime		Noise costs/ Nighttime

		Global warming/Petrol		Global warming/Petrol

		Global warming/Diesel		Global warming/Diesel



lower

upper

Cost/ context category

Euro per vkm

Overview of MC for Inter-urban Car Travel (Euro per vkm)

0.0042

0.0008

0.03

0.01

-0.004

-0.018

0.0011

0.0026

0.0026

0.0165

0

0.0012

0

0.0019

0.0034

0.0013

0.0025

0.0011



car_sheet

						Infrastructure costs		Euro per km				User costs/ benefits								Accident costs								Air pollution

								Lower		Upper		Lower				Upper				Lower				Upper				Lower				Upper

				Cars								Interurban		Urban		Interurban		Urban		Interurban		Urban		Interurban		Urban		Interurban		Urban		Interurban		Urban

								0.0042		0.005		0.04		0.02		0.11		0.12		-0.004		-0.004		-0.004		-0.022		0.0011		0.0012		0.0037		0.0025

										Lower		Upper		Upper

								Infrastructure		0.0042		0.005		0.0008

								Congestion/ Urban		0.02		0.4		0.38		Got these from UNITE Case studies D7 p18

								Congestion/ Interurban		0		0.15		0.15		Got these from UNITE Case studies D7 p18

								Accident/Urban		-0.004		-0.004		0

								Accident/Interurban		-0.004		-0.022		-0.018

								Air pollution/ Petrol/ Urban		0.0012		0.0025		0.0013

								Air pollution/ Petrol/ Interurban		0.0011		0.0037		0.0026

								Air pollution/ Diesel/ Urban		0.0073		0.0145		0.0072

								Air pollution/ Diesel/ Interurban		0.0026		0.0191		0.0165

								Noise costs/ Urban/ Daytime		0.0022		0.015		0.0128		Lower bounds are Berlin, higher are Stuttgart

								Noise costs/Interurban/ Daytime		0		0.0012		0.0012		which has lower traffic density and speeds

								Noise costs/ Urban/ Nighttime		0.0053		0.045		0.0397

								Noise costs/Interurban/ Nighttime		0		0.0019		0.0019

								Global warming/Petrol/ Urban		0.0035		0.0069		0.0034

								Global warming/Petrol/ Interurban		0.0034		0.0047		0.0013

								Global warming/Diesel/ Urban		0.0031		0.0043		0.0012

								Global warming/Diesel/ Interurban		0.0025		0.0036		0.0011

								Urban User costs not specifically broken down into car and HGV

										Urban Car Travel						Interurban Car Travel

								Infrastructure		0.0042		0.005		0.0008		0.0042		0.005		0.0008

								Congestion		0.05		0.25		0.2		0.03		0.04		0.01

								Accident		-0.004		-0.004		0		-0.004		-0.022		-0.018

								Air pollution/ Petrol		0.0012		0.0025		0.0013		0.0011		0.0037		0.0026

								Air pollution/ Diesel		0.0026		0.0145		0.0119		0.0026		0.0191		0.0165

								Noise costs/ Daytime		0.0022		0.015		0.0128		0		0.0012		0.0012

								Noise costs/ Nighttime		0.0053		0.045		0.0397		0		0.0019		0.0019

								Global warming/Petrol		0.0035		0.0069		0.0034		0.0034		0.0047		0.0013

								Global warming/Diesel		0.0031		0.0043		0.0012		0.0025		0.0036		0.0011





hgv_urban

		Infrastructure		Infrastructure

		Congestion		Congestion

		Accident cost		Accident cost

		Air pollution/ Diesel		Air pollution/ Diesel

		Noise costs/ Daytime		Noise costs/ Daytime

		Noise costs/ Night time		Noise costs/ Night time

		Global warming/Diesel		Global warming/Diesel



Lower

Upper

Cost/ context category

Euro per vkm

Overview of MC for Urban HGV Travel (Euro per vkm)

0.0362

0.0155

0.02

0.07

0.00084

0.0469

0.1283

0.0767

0.1808

0.2333

0.5492

0.02

0.0128



hgv_inter

		Infrastructure		Infrastructure

		Congestion		Congestion

		Accident cost		Accident cost

		Air pollution/ Diesel		Air pollution/ Diesel

		Noise costs/ Daytime		Noise costs/ Daytime

		Noise costs/ Night time		Noise costs/ Night time

		Global warming/Diesel		Global warming/Diesel



Lower

Upper

Cost/ context category

Euro per vkm

Overview of MC for Interurban HGV Travel (Euro per vkm)

0.0362

0.0155

0.09

0.04

0.00084

0.0209

0.0537

0

0.0304

0

0.0506

0.0203

0.0125



hgv_sheet

				Lower		Upper		Upper

		Infrastructure		0.0362		0.0517		0.0155

		Congestion/ Urban		0.04		0.8		0.76		Got these from UNITE Case studies D7 p18, from the graphs of individual links

		Congestion/ Interurban		0		0.7		0.7		Got these from UNITE Case studies D7 p18

		Accident cost		0.00084		0.00084				Should we vary these by axle weight; if so range is 0.00039 to 0.013

		Air pollution/ Diesel/ Urban		0.1019		0.1752		0.0733

		Air pollution/ Diesel/ Interurban		0.0209		0.0746		0.0537

		Noise costs/ Urban/ Daytime		0.0767		0.2575		0.1808

		Noise costs/Interurban / Daytime		0		0.0304		0.0304

		Noise costs/ Urban/ Night time		0.2333		0.7825		0.5492		*

		Noise costs/Interurban/ Night time		0		0.0506		0.0506

		Global warming/Diesel/ Urban		0.02		0.0328		0.0128

		Global warming/Diesel/ Interurban		0.0203		0.0328		0.0125

		*noise cost difference represnets variability of marginal costs with the detailed population

		distribution, number and speed of vehicles, share of HGVs etc

		Lower is berlin, upper is Stuttgart

				Lower		Upper		Upper		Lower		Upper		Upper

		Infrastructure		0.0362		0.0517		0.0155		0.0362		0.0517		0.0155

		Congestion		0.02		0.09		0.07		0.09		0.13		0.04

		Accident cost		0.00084		0.00084				0.00084		0.00084

		Air pollution/ Diesel		0.0469		0.1752		0.1283		0.0209		0.0746		0.0537

		Noise costs/ Daytime		0.0767		0.2575		0.1808		0		0.0304		0.0304

		Noise costs/ Night time		0.2333		0.7825		0.5492		0		0.0506		0.0506

		Global warming/Diesel		0.02		0.0328		0.0128		0.0203		0.0328		0.0125





air_sheet

		

														11.98

		Supplier operating costs

		Econometrics		Engineering				Figure given in MC summary table is 14815 per hour flown for engineering, 12255 for econometrics

		26.3548387097		31.8602150538		European per km		Assume average flight of 2 hours and distance of 930 km as in Berlin.

								Also assume occupancy rate of 130 per plane

		Congestion costs						see p18 of d7

		Madrid airport		11.986		per vkm		Figure given is 9.22e per 100km.  (p18 of D7)						10.2777777778

								Have multiplied this by an occupancy rate of 130 from Berlin example

		Madrid airport		3.864516129		3.864516129		9250 for arrival, 8720 departure

		Mohring effect		-0.6290322581		-1.0274193548		Using figures from 7h p3. These are not marginal figs. Must multiply by, eg 25000, then divide by 10000 (the number of extra pax)

										We assume lower line density of 150000 and upper of 250000. Use 1sd range around 1170 for km range

								Assume again, 930km and 130 occupancy rate

		Environmental cost

		Berlin-london		0.42		Euro		Figures are given as EUR391. This is divided by 930km, the average

								length of a flight, between Berlin and London. See table 18 of mc summary (p26)

				Lower		Upper		Upper

		Environmental cost		0.42		0.42		0

		Supplier operating cost		26.3548387097		31.8602150538		5.5053763441

		Congestion cost		3.864516129		3.864516129		0

		Mohring effect		-0.6290322581		-1.0274193548		-0.3983870968

		For mohring, use 15.55 euro p/hour conversion

				-0.0048387097		-0.0079032258





rail_freight_sht

				Lower		Upper

		Infrastructure costs/ freight		0.099		0.45		0.351

		Noise costs/ interurban freight		0.003		0.22		0.217

		Global warming / interurban freight		0.00149		0.21		0.20851

		Air pollution/ interurban freight		0.14758		0.32		0.17242

		Accident costs		0.0007		0.0108		0.0101

				0.013		0.014		0.017		0.027

				0.0088		0.0099		0.013		0.02

				0.097		0.11		0.029		0.045

				5.2		5.6		6.8		10.8

				3.52		3.96		5.2		8

				38.8		44		11.6		18





rail_pass_sht_int

				Lower		Upper

		Supplier operating cost/ peak		10.8455882353		10.8455882353		0

		Supplier operating cost/ off-peak		3.3088235294		3.3088235294		0

		Infrastructure costs		0.056		0.108		0.052

		Noise costs		0.0003		0.06		0.0597

		Global warming		0.00407		0.17		0.16593

		Air pollution		0.16		0.41756		0.25756

		Mohring effect		-0.075		-0.525		-0.45





rail_pas_sht_urb

				Lower		Upper

		Supplier operating costs/ peak		8.1167619048		8.1167619048		0

		Supplier operating costs/ off-peak		2.0107619048		2.0107619048		0

		Congestion costs/ peak		0.2984693878		0.7193877551		0.4209183673

		Congestion costs/ off-peak		0.0765306122		0.1913265306		0.1147959184

		Infrastructure costs		0.018		0.08		0.062

		Noise costs		0.025		0.03		0.005

		Global warming		0.002		0.04		0.038

		Air pollution		0.025		0.05		0.025

		Accident costs		0.0007		0.0108		0.0101





rail_pas_int

		Supplier operating cost/ peak		Supplier operating cost/ peak

		Supplier operating cost/ off-peak		Supplier operating cost/ off-peak

		Infrastructure costs		Infrastructure costs

		Noise costs		Noise costs

		Global warming		Global warming

		Air pollution		Air pollution

		Mohring effect		Mohring effect



Lower

Upper

Cost/ context category

Euro per train km

Overview of MC for InterUrban Rail Travel (Euro per train km)

10.8455882353

0

3.3088235294

0

0.056

0.052

0.0003

0.0597

0.00407

0.16593

0.16

0.25756

-0.075

-0.45



rail_pas_urb

		Supplier operating costs/ peak		Supplier operating costs/ peak

		Supplier operating costs/ off-peak		Supplier operating costs/ off-peak

		Congestion costs/ peak		Congestion costs/ peak

		Congestion costs/ off-peak		Congestion costs/ off-peak

		Infrastructure costs		Infrastructure costs

		Noise costs		Noise costs

		Global warming		Global warming

		Air pollution		Air pollution

		Accident costs		Accident costs



Lower

Upper

Cost/ context category

Euro per train km

Overview of MC for Urban Passenger Rail Travel (Euro per train km)

8.1167619048

0

2.0107619048

0

0.2984693878

0.4209183673

0.0765306122

0.1147959184

0.018

0.062

0.025

0.005

0.002

0.038

0.025

0.025

0.0007

0.0101



rail_sheet

				Lower		Upper

		Supplier operating costs/ peak		10.8455882353		10.8455882353		Swedish rail example; with MC of 59 per pax in peak, and 18 off peak. 150 pax per trainRound trip is 816km. Assume 10 coaches per train

		Supplier operating costs/ off-peak		3.3088235294		3.3088235294		Per vehicle round voyage;

						Big difference between these estimates

		Lisbon, peak/ train component		4.4047619048		Reckoning on a round trip in an hour (27 mins end to end), 4 hrs peak and 12 hours off peak, and a 21km route

		Lisbon, off-peak/ train component		0.1547619048		This means 84km travelled per train in peak, 252 off peak

		Lisbon/ passenger component/ peak		2.1		Assume 150 pax off peak, 300 peak

		Lisbon/ passenger component/ off peak		1.05

		Lisbon, peak/ vehicle component		1.612

		Lisbon, off-peak/ vehicle component		0.806				SEE LISBON CALCULATIONS SHEET

		MOHRING		Lower		Upper		Swedish rail example

				0.075		0.525		Figures taken from D7 table 3.3 and halved. Assume 150 passengers rather than 150km and the result is same

								Swiss passenger rail example

		User costs/ peak		0.2984693878		0.7193877551		Assuming 300 passengers per train, and using the average of 39.2km round trip (p25 of 7A-D)

		User costs/ off-peak		0.0765306122		0.1913265306		Converted from euros per passenger trip; lower and upper bounds from models with all delays compared to those with >5 mins only considered

								Taken from 7A-7D p49; with afternoon peak and evening considered, and the variation from the type of delays considered

		Accident costs		0.0007		0.0108		Per train passage at level crossings; don't understand how they vary; assume a level crossing every 10km

		Environmental costs

		Air pollution (Inter-urban)																				0.000994898

		(Inter-urban) freight		0.14758		0.32		Milano-Chiasso lower, Bologno Brennero higher														0.000255102

		Passenger		0.16		0.41756		Variance due to different kinds of trains, d11 p32

								also, see p28 D11 for neubrandenberg-strasburg and basel-karlsruhe																vkm		pkm

																						Peak		0.4028571429		0.0026857143

		Global Warming						German ones much higher for some reason														off-peak		0.0125		0.00025

		Inter urban freight		0.00149		0.21		Milano-Chiasso lower, Bologno Brennero higher

		Passenger train		0.00407		0.17		Different kinds of trains, see d11 p32; higher for high speed trains

		Marginal noise costs

		Freight day		0.003		0.22														2.625

		Feight night		0.0059		0.16		Very low for Bologna Brennero												18.375

		Passenger day		0.0004		0.06																0.0125		0.4028571429

		Passenger night		0.0003		0.041

		Urban case studies

		Noise		0.025		0.03

		Air		0.025		0.05		see p24-25 of D11

		Global warming		0.002		0.04		Huge variation between german case studies (light rail (low) vs trams (high)?)

		Infrastructure costs

		Passenger

		Infrastructure costs/ passenger		0.0396		0.18		0.0099 Per gross tonne; main/electrified

								Assume that a passenger train is 400 tonnes, and freight 1000

		Freight

		Infrastructure costs/ freight		0.045		0.2

				Lower		Upper

		Supplier operating costs/ peak/ urban		8.1167619048		8.1167619048		0

		Supplier operating costs/ off-peak/ urban		2.0107619048		2.0107619048		0

		Supplier operating costs/ peak/ interurban		10.8455882353		10.8455882353		0

		Supplier operating costs/ off-peak/ interurban		3.3088235294		3.3088235294		0

		Congestion costs/ peak		0.2984693878		0.7193877551		0.4209183673

		Congestion costs/ off-peak		0.0765306122		0.1913265306		0.1147959184

		Accident costs		0.0007		0.0108		0.0101

		Infrastructure costs/ passenger		0.0396		0.18		0.1404

		Infrastructure costs/ freight		0.045		0.2		0.155

		Noise costs/ interurban freight/ day		0.003		0.22		0.217

		Noise costs/ interurban freight/night		0.0059		0.16		0.1541

		Noise costs/ interurban passenger/ day		0.0004		0.06		0.0596

		Noise costs/ interurban passenger/ night		0.0003		0.041		0.0407

		Noise costs/ urban passenger		0.025		0.03		0.005

		Global warming / interurban freight		0.00149		0.21		0.20851

		Global warming/ interurban passenger		0.00407		0.17		0.16593

		Global warming/ urban passenger		0.002		0.04		0.038

		Air pollution/ interurban freight		0.14758		0.32		0.17242

		Air pollution/ interurban passenger		0.16		0.41756		0.25756

		Air pollution/ urban passenger		0.025		0.05		0.025
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		Infrastructure costs/ freight		Infrastructure costs/ freight

		Noise costs/ interurban freight		Noise costs/ interurban freight

		Global warming / interurban freight		Global warming / interurban freight

		Air pollution/ interurban freight		Air pollution/ interurban freight

		Accident costs		Accident costs
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				Per vkm				Per passenger km

		Rail Congestion peak		0.1720588235		0.4147058824		0.0034411765						Assumes 34km trip, load of 150 passengers

		Rail congestion off-peak		0.005		0.0125

		Rail Mohring		0.075		0.525

		Air congestion		6.8457142857		1.9801652893		0.0526593407		0.0152320407

		Air Mohring		-0.6290322581		-1.0274193548
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		Environmental cost		Environmental cost

		Supplier operating cost		Supplier operating cost

		Congestion cost		Congestion cost

		Mohring effect		Mohring effect



Lower

Upper

Cost/ context category

Euro per km

Overview of MC for Air Travel (Euro per vkm)

0.42

0
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5.5053763441

3.864516129
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-0.6290322581

-0.3983870968
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								Figure 3.4:  The Overall UNITE Workplan

								Year 1																								Year 2																								Year 3

								1		2		3		4		5		6		7		8		9		10		11		12		13		14		15		16		17		18		19		20		21		22		23		24		25		26		27		28		29		30		31		32		33				Deliverables (month):

																																																																												D1 (3):  The Overall UNITE Methodology

																																																																												D2 (6):  Pilot Accounts Approach

																																																																												D3 (6):  Marginal Cost Methodology

																																																																												D4 (14):  Alternative Integration Frameworks

																																																																												D5 (14):  Pilot Accounts - Tranche a)

																																																																												D6 (16):  Supplier Opex - Case Studies

																						Tranche a)												Tranche b)												Tranche c)												Review																		D7 (16):  Transport User - Case Studies

																						2 countries												8 countries												8 countries												theory																		D8 (18):  Pilot Accounts - Tranche b)

																																																																												D9 (21):   Accident -  Case Studies

																																																																												D10 (24):  Infrastructure - Case Studies

																																																																												D11 (24):  Environmental - Case Studies

																		D2																																																										D12 (24):  Pilot Accounts - Tranche c)

																																		D5								D8												D12								D14														D13 (28): Testing Integration Frameworks

																																																																												D14 (28): Future Approaches to Accounts

																																																																												D15 (28): Guidance on Adapting MCs

																																																																												D16 (31): Policy Perspectives on UNITE

																																		D4																												D13

																																																																												Note: for clarity, the diagram does

																										Case												D6										D9						D10				General																		not show WP5-10 interactions.

																										Studies												D7																D11				-isation

												D1						D3																																												D15						D16				FR

								1		2		3		4		5		6		7		8		9		10		11		12		13		14		15		16		17		18		19		20		21		22		23		24		25		26		27		28		29		30		31		32		33

								Main Meetings (see text):																																																								Summer months

								A						B										C								D								E		F														G										H



WP2: Integration of Approaches

WP11: Pilot Accounts

WP5-10, 12: Conduct & Generalisation of Case Studies

Project Management

WP3:
Accounts
Approach

WP4:
MC
Method

WP13:
Policy Implic-
ations

WP1:
Outline



Fig 3.1

		

										Figure 3.1:  The Early Stages of UNITE

										Year 1

										1		2		3		4		5		6

														direction								major input

																										Deliverables (month):

																										D1 (3) The Overall UNITE Methodology

																										D2 (6)  Pilot Accounts Approach

																				D2						D3 (6)  Marginal Cost Methodology

														D1						D3

														direction								major input

																										Note: WP2, 5-10 continue after month 6

										1		2		3		4		5		6
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								Figure 3.2: Development of Transport Accounts

								Year 1												Year 2																								Year 3

								7		8		9		10		11		12		13		14		15		16		17		18		19		20		21		22		23		24		25		26		27		28				Deliverables (month):

																																																						D5 (14):  Pilot Accounts

																																																						- Tranche a)

																																																						D8 (18):  Pilot Accounts

										Tranche a)												Tranche b)												Tranche c)												Review								- Tranche b)

										2 countries												8 countries												8 countries												theory								D12 (24):  Pilot Accounts

														start										start												start																		- Tranche c)

																																																						D14 (28): Future Approaches

																																																						to Accounts

																						D5								D8												D12								D14

																		Implementation										+ support																		Input

								7		8		9		10		11		12		13		14		15		16		17		18		19		20		21		22		23		24		25		26		27		28
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										Figure 3.3:  Marginal Cost Case Studies

										Year 1												Year 2																								Year 3										Deliverables (month):

										7		8		9		10		11		12		13		14		15		16		17		18		19		20		21		22		23		24		25		26		27		28				Case Studies:

																																																								D6 (16):  Supplier Opex

																																																								D7 (16):  Transport User

																																																								D9 (21):   Accident

										Approach																																						General								D10 (24):  Infrastructure

										to generalisation																																						-isation								D11 (24):  Environmental

																																																				D15

																																																								Generalisation:

										WP6: User Cost & Benefit																		D6																												D15 (28): Guidance on

										WP7: Supplier Opex																		D7																												Adapting MC Estimates

										WP8: Accident Cost																												D9

										WP5: Infrastructure Cost																																		D10

										WP9: Environmental Cost																																		D11

																																																								Note: other roles of

										7		8		9		10		11		12		13		14		15		16		17		18		19		20		21		22		23		24		25		26		27		28				WP5-9 not shown
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WPs

		Table 3.1:  Overall Schedule of Workpackages

		WP		Workpackage Title		Start		End		Length		Outputs (month)

						month

		1		The Overall UNITE Methodology		1		3		3		D1 (3)

		2		Integration of Approaches		4		28		25		D4 (14) , D13 (28)

		3		Accounts Approach		4		6		3		D2 (6)

		4		Marginal Cost Methodology		4		6		3		D3 (6)

		5-10		"Specialist Category" WPs:*

		5		Infrastructure Costs & Benefits		4		24		21		D10 (24)

		6		Supplier Operating Cost		4		24		21		D6 (16)

		7		Transport User Costs & Benefits		4		24		21		D7 (16)

		8		Accident Costs		4		24		21		D9 (21)

		9		Environmental Costs		4		26		23		D11 (24)

		10		Taxes, Charges & Subsidies		4		24		21		-

		11		Pilot Accounts		7		24		18		D5 (14) , D8 (18) , D12 (24) ,  D14 (28)

		12		Generalisation of Marginal Costs		7		28		22		D15 (28)

		13		Policy Perspectives on the UNITE Research		29		31		3		D16 (31)

		14		Project Management		1		33		33		FR (33)

		Note: * WP5-10 also output to WP2, 3 and WP11 deliverables.





Deliv

				Table 3.2:  Schedule of Deliverables

				No.		Month		WP		Title		Main Contents		QA

		1		D1		3		1		The Overall UNITE Methodology		outline of overall approach to project; policy issues, technical issues and stakeholder perspectives		NEI

		2		D2		6		3		Pilot Accounts Approach		structure for the pilot accounts; methodology for cost/ benefit/ revenue estimation and allocation		ITS

		3		D3		6		4		Marginal Cost Methodology		core methodologies to be adopted in case studies; outline description of case studies		KUL

		4		D4		14		2		Alternative Integration Frameworks		theoretical perspectives on alternative approaches to combining accounts/ MC information		INFRAS

		5		D5		14		11		Pilot Accounts (2 countries)		pilot accounts - De, Ch		VATT

		6		D6		16		6		Supplier Operating Cost Case Studies		methodology; empirical results		DIW

		7		D7		16		7		Transport User Cost and Benefit Case Studies		methodology; empirical results		NEI

		8		D8		18		11		Pilot Accounts (8 countries)		pilot accounts - Au, Dk, Es, Fr, Ie, Nl, Se, UK		INFRAS

		9		D9		21		8		Accident Cost Case Studies		methodology; empirical results		KUL

		10		D10		24		5		Infrastructure Cost Case Studies		methodology; empirical results		VATT

		11		D11		24		9		Environmental Cost Case Studies		methodology; empirical results		DIW

		12		D12		24		11		Pilot Accounts (8 countries)		pilot accounts - Be, Ee, Fi, Gr, Hu, It, Lu, Pt		NEI

		13		D13		28		2		Results from Testing Alternative Integration Frameworks		modelling approach; empirical results highlighting pro's and con's of alternatives		DIW

		14		D14		28		11		Future Approaches to Accounts		alternative approaches used in pilot accounts; future approaches		ITS

		15		D15		28		12		Guidance on Adapting Marginal Cost Estimates		detailed guidance on transfering MC results between contexts		KUL

		16		D16		31		13		Policy Perspectives on the UNITE Research		re-examination of theoretical approaches to integration, accounts & marginal costs; policy conclusions from the research		DIW

		17		FR		33		14		Final Report for Publication		summary report for the full project		INFRAS

		0		Note: QA = Quality Assurance; all deliverables will be publicly available.
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Milestones

				Table 3.3:  Major Project Milestones

				No.		Month		"Title"		Main Contents

		1		M1		6		"Methodological"		Methodology deliverables - D1, D2 and D3

		2		M2		15		Mid-Term Assessment		D4, D5 (2 country accounts) as well as D1-D3;
"Technology Implementation Plan"

		3		M3		24		"Empirical"		All MC case studies (D6-7, 9-11), 16 country accounts (D8, D12)

		4		M4		28		"Closing Stages"		The "way forward" deliverables, D13-D16

		0		M5		33		Completion		Final Report

		0		Note: at the mid-term assessment meeting, the consortium will be

		0		represented by the Steering Committee.
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Meetings

				Table 3.4:  Main Working Meetings

				Meeting		Month		Venue/ Partner		Main Reason		Core Attendance

		1		A		1		Leeds, ITS/UNIVLEEDS		Project launch		Participants in WP1-10

		2		B		4 (end)		Gran Canaria,
EIET		Major Methodological Working Meeting (WP2-10)		Participants in WP2-10

		3		C		9 (start)		Berlin, DIW		Launch of WP11 Tranche a) Accounts, WP12 launch		Accounts Tranche a);
WP5-10 Leaders;

		4		D		13		Vienna, HERRY		Launch of WP11 Tranche b) Accounts		Accounts Tranche b), including sub-contractors

		5		E		17		Paris, ENPC/CERAS		Major Dissemination Meeting - "Integration of Approaches"		External participants; WP2 Contributors and UNITE Steering Committee Partners

		6		F		19		Helsinki, 
SK-Cons, VATT		Launch of WP11 Tranche c) Accounts		Accounts Tranche c), including sub-contractors

		7		G		25		Amsterdam, NEI		MC Generalisation; Accounts "future approaches"		WP5-10 Workpackage Leaders

		0		H		30		Leuven, CES/KUL		Major Dissemination Meeting - Final Project Results		External participants;
All Partners

		0		Note: refer to Figure 3.4 to see meetings schedule within workprogramme.
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Schedule

		Overall Schedule of WPs

		WP		WP Title / Task		Start		End		Dura
-tion:		Deliverable, month		Deliverables

		1		The Overall UNITE Methodology		1		3		3		3		D1 The Overall UNITE Methodology				More prominence to WP1;
takes some theoretical work from WP2;

		2		Integration of Approaches		4		28		25		14		D4 Alternative Integration Frameworks				Additional task on developing accounts approach (from HL, formerly in WP3);
Also, can WP3,4 have a much better defined LINK/input with WP2 - new task?;

												28		D13 Results from Testing Alternative Integration Frameworks

		3		Accounts Approach		4		6		3		6		D2 Pilot Accounts Approach				(see WP2 note - theoretical development continues in WP2)

		4		Marginal Cost Methodology		4		6		3		6		D3 Marginal Cost Methodology

		5-10		"Specialist Category" WPs:		see below								* new * deliverables

																		Need to re-consider how WP5-10 support the accounts (support is particularly heavy in WP5, 9);

		5		Infrastructure Costs & Benefits		4		24		21		24		D10 Infrastructure Cost Case Studies				Late COMPLETION of D10

		6		Supplier Operating Cost		4		24		21		16		D6 Supplier Operating Cost Case Studies				Early COMPLETION of D6

		7		Transport User Costs & Benefits		4		24		21		16		D7 Transport User Cost and Benefit Case Studies				Early COMPLETION of D7

		8		Accident Costs		4		24		21		21		D9 Accident Cost Case Studies				Intermediate COMPLETION

		9		Environmental Costs		4		26		23		24		D11 Environmental Cost Case Studies				Late COMPLETION of D9

		10		Taxes, Charges & Subsidies		4		24		21				No case studies needed?.

		WP		WP Title / Task		Start
month:		END		Dura
-tion:		Deliverable, month		Deliverables

		11		Pilot Accounts		7		24		18		14		D5 Pilot Accounts (2 countries)				* new * phasing - 2 "test runs" of the accounts;

												18		D8 Pilot Accounts (8 countries)				Tranche b) & c) learn from Tranche a);
Start of Tranche b) overlaps with a);

												24		D12 Pilot Accounts (8 countries)				(countries in last tranche chosen to fit in with partner commitments, particularly for MC case studies)

												28		Note: QA = Quality Assurance; all deliverables will be publicly available.

		12		Generalisation of Marginal Costs		7		28		22		28		D15 Guidance on Adapting Marginal Cost Estimates				(see WP5-10 note: emphasis of generalisation now in this WP)

		13		Policy Perspectives on the UNITE Research		29		31		3		31		D16 Policy Perspectives on the UNITE Research				Takes "Policy Implications from WP2"

		14		Project Management		1		33		33		33		FR Final Report for Publication				Project extended to allow non-coordinator contributions to the FR.

		Detailed Schedule of Tasks (NOT COMPLETE)

		1		The Overall UNITE Methodology		1		3		3

				Task 1.1: Identification of Policy Questions

				Task 1.2: Identification of Technical Questions

				Task 1.3: Discussion with Key Stakeholders

				Task 1.4: Development of Framework for Integration

				Task 1.5: Development of an Outline for Project

		2		Integration of Approaches		4		28		25

				Task 2.1: Development of a Theoretical Framework				6

				Task 2.2: Connecting and Integrating the different parts of the Transport Economics Literature				14

				Task 2.3:  Application of Experience from National Economic Accounting Experiments				14

				Task 2.4: Selection of Alternative Pricing, Investment and Transport Accounts Approaches for Further Testing		15		18

				Task 2.5: Empirical Illustration of the Direct Implications of Alternative Approaches		19		25

				Task 2.6:  Empirical Illustration of the Indirect Implications of Alternative Appoaches		19		28

		3		Accounts Approach		4		6		3

		4		Marginal Cost Methodology		4		6		3

		5		Infrastructure Costs & Benefits		4		24		21

		6		Supplier Operating Cost		4		24		21

		7		Transport User Costs & Benefits		4		24		21

		8		Accident Costs		4		24		21

		9		Environmental Costs		4		26		23

		9.1		Determine Scope		4		4

		9.2		Approach for Accounts		5		6										Must include critical review (see note above);
does Accounts approach require MC methodology?

		9.3		Methodology for MC case studies		5		6										Must include critical review (see note above)

		9.4		Support Accounts Development		7		24

		9.5		Conduct MC Case Studies		7		24

		9.6		Development of Ideal Accounts Approach		24		26										This is the "ideal" approach - not to be applied in the general accounts;
Timing?

		10		Taxes, Charges & Subsidies		4		24		21

		11		Pilot Accounts		7		24		18

		12		Generalisation of Marginal Costs		7		28		22

		13		Policy Perspectives on the UNITE Research		29		31		3

		14		Project Management		1		33		33












