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Executive summary

In order to assist policy makers working in the area of transport pricing, the UNITE project endeavours to provide information about the costs and the revenues of all transport modes including the underlying economic, environmental and social factors.

One of the main areas of work used to achieve this goal is the development of country transport accounts that estimate the total social costs of transport and the corresponding transport charges, taxes and revenues for each country studied. These country transport accounts are referred to as pilot accounts. The methodology for these accounts has been developed within the UNITE project and is presented in “The Accounts Approach” Link et al. (2000). The other main areas of the UNITE project are the estimation of marginal costs through the use of case studies and integration a synthesis of the accounts and marginal cost case studies.

This report, as part of the UNITE project, presents a summary of the second tranche of the pilot accounts: the pilot accounts for Austria, Denmark, Spain, France, Ireland, Netherlands and the UK. The complete country accounts are presented as seven separate annexes to this report : Herry et al. (2002), PRODEC (2002), Bentancor and Nombela (2002), Quinet et al. (2003), O’Mahony et al. (2002), Certan et al. (2002) and Tweddle et al. (2002).

Previously, similar accounts have been presented for Germany and Switzerland (Link et al. 2002 and Suter et al. 2002). A third tranche, Tranche C will follow this document and will cover the following countries: Belgium, Finland, Greece, Hungary, Italy, Luxembourg, Portugal and Sweden thus presenting a total of 17 sets of country accounts. In the final accounts documentation “Future Approaches to Accounts” the UNITE accounts methodology will be adapted to an urban area (Rotterdam), to a country with limited transport data (Estonia) and to a transport mode with an international character (environmental costs of maritime shipping). 

The purpose of this report is: 

· to present the results obtained for the transport accounts for the Tranche B countries;

· to further test the feasibility of the methodological approach developed for the UNITE pilot account countries; and

· to draw conclusions for the further work in the accounts area.

The Tranche B countries (Austria, Denmark, Spain, France, Ireland, Netherlands and UK) show a wide range of geographical, social and transport-related situations. The quality and disaggregation level of available transport data also varies between the countries. Furthermore, the relevance of certain transport modes is not the same for the Tranche B countries. Denmark and Spain, for example, have no relevant inland waterway transport, Austria has no maritime shipping. 

Infrastructure costs were broken down into capital costs (including the costs of new investment and the replacement of assets) and running costs (maintenance, operation and administration costs). These costs could be calculated for road, rail and air transport in the majority of the Tranche B countries. For public transport and the shipping modes the data required was not always available. In countries where annual investment in infrastructure over the previous 20 years was documented, the capital costs were calculated centrally by the DIW using the perpetual inventory model (PIM).

Supplier operating costs were defined as the costs incurred by transport operators for the provision of transport services. These costs could be compiled for rail for all countries, but the estimation of these costs for other public transport was generally difficult or not possible. In order to have an indication of supplier operating costs for public transport, several countries used a case study approach when reliable data for a limited number of transport companies was available. 

Congestion costs were defined in the pilot accounts as additional time and fuel costs caused by delay. On average these are covered by transport users. Time costs (the major cost driver) were standardised for all countries within UNITE. Reliable and comprehensive country delay statistics were necessary to calculate these costs. Where these statistics were non-existent, the costs could be estimated by utilising reliable data from a country with a similar congestion structure. Austria, for example, utilised data from Germany where a similar pattern of delay was recognised. For other countries, only case study data for specific regions could be utilised. Here, the costs should be seen as the minimum costs of delay rather than total country costs. For a third group of countries, notably the UK and France, data about congestion was very comprehensive, leading to high delay costs when compared to other countries within this tranche.

Total accident costs were broken down into the following subcategories: material damage, administration costs, medical costs, production losses and risk value. Accident costs relating to transport fatalities, the major cost in this cost category, were calculated for all Tranche B countries and the valuation of these costs were standardised within UNITE. The calculation of the other accident cost subcategories was highly dependant on data from insurance companies, police, hospitals and other sources. This information was not available in some of the Tranche B countries resulting in comparatively low accident costs.

Within the Environmental cost category, air pollution costs and the costs of global warming were calculated centrally by IER Stuttgart using the impact pathway method. The necessary basic environmental and emission data was supplied by the Tranche B countries and was generally current and of good quality. In contrast to this, basic noise emission data was generally older and of a lower standard. Nevertheless, it was possible to calculate noise costs for road and rail transport in most Tranche B countries. For air transport, where noise costs can be expected to be relatively high, several countries could not provide the data necessary to quantify the exposure costs. The cost associated with nuclear risk arising from electricity production necessary for electrically driven transport modes (rail, metro, trolley bus and to some extent private vehicles) was calculated for several countries as additional information. Similarly, the costs associated with nature, landscape, soil and water pollution were also estimated as additional data in several countries. The environmental costs of maritime shipping will be presented as a total for all European shipping within the summary of the pilot accounts (Deliverable 14).

Transport related taxes and charges were compiled as core information whenever possible. The countries within this tranche show great differences in the taxing and charging of transport, especially for road transport. A tolling tradition is apparent in countries such as France, but for other countries the Eurovignette is the only charge that is related to infrastructure use. Vehicle taxation systems are not the same for the countries of this tranche. In Denmark, taxes associated with the initial registration of a vehicle are comparatively high and these taxes represent the most important source of transport related revenues. In all other Tranche B countries, total fuel tax (including VAT on fuel tax) is the major source of revenue from the road transport sector. For all countries within this tranche, the road sector is the sector most heavily taxed. For commercial transport in modes other than road no fuel tax or only a minimum tax is raised. 

Subsidies, at least at the national level, were estimated for all countries. A complete estimation of regional, state and municipal subsidies could not be carried out and indeed this type of study exceeds the available project resources.
For a short summary and a comparison of results for the countries within this tranche, see chapter 11 of this document.
1
Introduction

1.1
Study context and purpose of this report

In order to assist policy makers working in the area of transport pricing, the UNITE project endeavours to provide information about the costs and revenues of all transport modes including the underlying economic, environmental and social factors. To achieve this goal, three main areas of research are carried out within the UNITE project, called “transport accounts”, “marginal costs” and “integration of approaches” (see figure 1).
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This document reports on the results of the second tranche of the UNITE country pilot accounts, the accounts for Austria, Denmark, Spain, France, Ireland, Netherlands and the UK. The purpose of this report is: 

· to present the results obtained for the Trance B transport accounts,

· to test the feasibility of the methodological approach set up in Link et al. (2000) for the second tranche of UNITE countries (Austria, Denmark, Spain, France, Ireland, Netherlands and UK.), 

· to identify areas where the available basic transport data is not adequate to complete an account (data gaps), and

· to draw conclusions for further work in the accounts area.

The accounts approach divides the accounts into so called ideal and pilot accounts (Sansom et al. 2000). The ideal accounts reflect the perfect situation with the utmost disaggregation, showing factors such as the time, the location and the duration of individual trips, all the relevant economic data as well as the individuals response to possible policy or infrastructure changes. In comparison to the ideal accounts, the pilot accounts are the actual, feasible accounts given the available data for the countries that UNITE covers. They can be used to assess the costs and revenues of transport per transport mode. Generally, the costs and revenues presented in the pilot accounts are reported and documented at the current level of transport demand for the reference years 1996, 1998 and for the forecast year 2005. Reported transport costs are allocated to user groups when possible but without the use of arbitrary allocation methods. This summary report focuses mainly on the reference year 1998. Full results for 1996 and estimations for 2005 are included in the complete Tranche B country reports and intend to show a comparison between years and give a good indication of trends in transport for the near future (see Annexes 1 – 7).

Because this report and the individual county accounts are intended to function as stand alone reports, there is an overlap and repetition of data between these documents as well as with previous reports within the pilot accounts. Although this reiteration of information may be considered redundant by the reader of the entire accounts documentation, it is necessary for understanding individual reports.

1.2
The structure of this report

This report is a summary report of the UNITE Tranche B pilot accounts. For each country, it presents one separate account per transport mode for 1996, 1998 and estimations for 2005 as well as detailed disaggregated results for the core year 1998. Attached to this report as individual annexes are the complete country pilot accounts: Herry et al. (2002), PRODEC (2002), Bentancor and Nombela (2002), Quinet et al. (2003), O’Mahony et al. (2002), Certan et al. (2002) and Tweddle et al. (2002). These reports discuss in detail the methodologies applied, the input data used and the results for all accounting years. This summary report and the seven annex reports are designed as stand-alone reports. 

This summary report contains five major parts. Chapter 2 briefly explains the general philosophy of the pilot accounts. Chapter 3 summarises the methodology developed for each of the cost categories in the pilot accounts. The main results for the Tranche B countries are given in chapters 4 to 10. The results in these chapters are organised within the following categories: infrastructure costs, supplier operating costs, delay costs, accident costs, environmental costs, and, taxes, charges and subsidies. Chapter 11 summarises the country accounts for each country and transport mode. The conclusion of this report, chapter 12, looks at the methodological questions and the challenges which have arisen during the completion of the accounts and suggests where discussion and changes for the following accounts are needed. 

2
A brief introduction to the pilot accounts

2.1
Aims of the pilot accounts

The pilot accounts attempt to show the general relationship between the costs of transport and the revenues from transport pricing, charging and taxation in the country studied. The aims and role of the pilot accounts are discussed in detail in “The Accounts Approach” Link et al. (2000). It should be stressed that the accounts are aimed at providing the methodological and the empirical basis for in-depth policy analysis (a monitoring tool) rather than serving as a guide for immediate policy actions such as setting higher/lower prices and charges or shutting-down transport services/links in order to achieve cost coverage. The pilot accounts are defined as follows:

The UNITE pilot accounts compare social costs and charges of transport on a national level in order to monitor the development of costs, the financial balance and the structure and level of prices. Accounts can therefore be seen as monitoring and strategic instruments at the same time. They have to consider the country-specific situation and the institutional frameworks. 

The pilot accounts show the level of costs and charges as they were in 1998 (and 1996 respectively) and provide a workable methodological framework to enable regular updating of transport accounts. Furthermore, an extrapolation for 2005 is given. The choices of additional accounting years (1996 and 2005) were motivated by the need to show a comparison between years and to give a good indication of trends in transport for the near future. The inclusion of 1996 also enables the elimination of any major statistical abnormalities that may occur in one year, for example very high infrastructure cost due to tunnelling operations or higher than average accident costs because of major incidents occurring in 1998. Note, however, that the core year of the pilot accounts is 1998. Both the results for 1996 and 2005 are derived from this core year.

2.2
Core and supplementary data in the pilot accounts

Input data for the pilot accounts has been divided into two groups: “core data” and “additional information”. Data defined as core data are the values obtained for infrastructure costs, supplier operating costs, the part of accident costs that are not covered by transport system users but by society as a whole, and the costs of air pollution, noise and global warming within the environmental category. On the revenue side of the accounts, taxes and charges are also considered to be core data. The methodology used to obtain core data is standard and the costs calculated show the costs that transport users impose on society as a whole. 

Secondly, some costs which can be estimated and valued are borne on average by the body of transport users themselves (for example extra user time and vehicle operating cost caused by delay as defined within the UNITE accounts or the valuation of the risk associated with transport use taken by all participants in transport). The average costs in these cases are not relevant for setting of infrastructure charges and these costs have therefore been defined as supplementary costs in Link et al (2000). To the extent that both congestion and accident cost functions are non linear, and the marginal cost differs from the average, there is an external element that is relevant for pricing, but this cannot be derived directly from the accounts information. Its measurement is considered in the UNITE marginal cost case studies and summarised in UNITE D15.


2.3
The tranches of the pilot accounts

The pilot accounts are carried out for the participating countries in three waves, called Tranches A, B and C. Austria, Denmark, Spain, France, Ireland, Netherlands and the UK are the countries studied in this document, the second tranche. See figure 2 for the organisation of the pilot accounts by tranches. The tranche approach has allowed for the experience gained in the first Tranche to be passed on to Tranches B and C. 

Figure 2
Organisation of the pilot account tranche approach in the UNITE project
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	· Germany

· Switzerland
	· Austria

· Denmark

· Spain

· France

· Ireland

· Netherlands

· UK
	· Belgium

· Finland

· Greece

· Hungary

· Italy

· Luxembourg

· Portugal

· Sweden

	Results have been presented in D5


	Results are presented in this document : project document D8 
	Results to be presented in D12 



	D14: “Future Approaches to the Accounts” will summarise the results of the three tranches and present an example of the accounts for an urban area, for a country with little basic data about transportation and for the environmental costs of European maritime shipping.




2.4
The six UNITE pilot account categories

Data for the pilot accounts are collected within six categories: infrastructure costs, supplier operating costs, delay costs due to congestion, accident costs, environmental costs, and, taxes, charges and subsidies. These categories are described in detail in Link et al. (2000) and are summarised within the following section.

Infrastructure costs

For the pilot accounts, data for the assessment of infrastructure costs is structured to show the capital costs of transport infrastructure and the running costs of transport infrastructure for each mode of transport. 

Supplier operating costs

All monetary costs incurred by transport operators for the provision of transport services are documented in the category supplier operating costs. Ideally, the data is structured to show what costs are incurred for vehicles, personnel and administration. However, this depends on data availability and will differ from country to country. Since collecting and supplementing this data for all modes is extremely time consuming, the UNITE project focuses on estimating supplier operating costs only for those modes where significant state intervention and subsidisation is present. Therefore, the main emphasis in this category is on rail and other forms of public transport. Whether other modes also have to be covered depends on the degree of state intervention in the respective countries. 

Delay costs due to congestion

The extra time and fuel costs caused by transport delays and paid for by individual transport users were calculated as congestion costs within the UNITE pilot accounts. This implicitly means, that all delay costs calculated were internal to the body of transport users. Congestion costs were classified as supplementary data within the pilot accounts. No quantification of transport external congestion cost was carried out within UNITE accounts. The estimation of extra time and fuel costs, as defined here, was carried out for all transport modes, provided adequate statistical data, giving extra in vehicle time caused by delay, was available. 

In Link et al. (2000), this cost category is referred to as user costs. The use of this term for the estimation of delay related time and fuel costs might be misleading as other user costs exist that are not quantified within the UNITE pilot accounts. Therefore, we use the term “delay costs due to congestion” within this deliverable.

Accident costs

The loss of lives and the reduction of health and prosperity through transport accidents are of major concern to all countries and to the European Commission. In the UNITE pilot accounts we distinguished between core and additional accident costs. Core costs were considered to be costs external to the transport system, i.e. costs that are covered by society as a whole. Additional accident costs were the costs considered to be covered by the body of transport users as a whole. These costs can be seen as being internal to the users of the transport system. This meant that the two accident cost categories varied between countries depending on insurance practice, the extent of national health systems etc. When these costs were not covered by the transport user or insurance, the core costs of accident were considered to be : the loss of production due to accidents, the medical and non-medical rehabilitation of accident victims when these costs were covered by national health, the costs of police and rescue services that are not billed to the transport user and the costs of material damage to public property when these costs are not covered by insurance companies. 

Additional accident costs consisted primarily of risk value costs. Risk value was defined as societies willingness to pay for avoiding transport related fatalities and injuries. Risk value was standardised within UNITE and adjusted to each country as described in Nellthorp et al. (2001). In the pilot accounts the risk value was defined as being entirely internal to the individual taking part in transport.

Environmental costs

A wide range of transport-related environmental impacts and effects, presently being hotly debated in all countries, was considered in this section of the accounts. Included in this cost category were the costs caused by air pollution, global warming, noise, changes to nature and landscape, soil and water pollution, and nuclear risk. The valuation of these environmental effects was carried out for all transport modes, provided adequate emission or other required data was available. Only the costs of air pollution, global warming and noise pollution are considered to be core data for the accounts.

Taxes, charges and subsidies

In this section, the level of charges and taxation for the transport sector was documented for each mode of transport. Wherever possible, the revenues from taxes and charges were shown as either fixed or variable. This information plays an important part in the ongoing discussions about the level of taxation between transport modes and countries. In the ideal situation, where all costs and revenues could be presented and split into fixed and variable parts, this information would be highly relevant for comparing the difference between taxes levied and the costs of infrastructure provision and use. The UNITE pilot accounts are the first attempt to collect standardised and comprehensive county wide transport related cost and revenue data. The accounts summarised in this document were not always complete, data gaps remain and these gaps restrict the interpretation of the relationship between fixed and variable transport costs and revenues. 
Taxes such as VAT that do not differ from the standard rate of indirect taxes are excluded from this study as these are not specific to the transport sector but are considered to be general taxes. Transport-related taxes such as VAT that differ from the standard tax rate are included wherever possible in the account. Where these taxes are less than the standard rate, they are considered to be indirect subsidies.

A further part in this area is reporting on subsidies. The need to maintain free and undistorted competition is recognised as being one of the basic principles upon which the EU is built. State aid or subsidies are considered to distort free competition. Subsidies to the transport sector provided by the member states are not exempted from the general provisions on state aid set out in the Amsterdam Treaty. There are, however, special provisions set out in the treaty in order to promote a common transport policy for the transport sectors of the member states (Treaty establishing the European Community : Articles 70 – 80). Subsidies to the transport sector are considered in this section of UNITE, however, it should be noted that the information presented is restricted to national subsidies only. A full report on subsidies would require an extremely time-consuming analyses of public budget expenditures at all administrative levels. Furthermore, the subsidies reported in the pilot accounts refer mainly to direct subsidies (e. g. monetary payments from the state to economic subjects). 

2.5
The transport modes covered in the pilot accounts

The main transport modes covered in UNITE were road, rail, other public transport (tram, metro, trolley bus), aviation, inland waterway navigation and maritime shipping. The level of disaggregation into types of networks, means of transport and user groups depended on data availability and relevance per country. Table 1 summarises the disaggregation used for the majority of the Tranche B country pilot accounts data collection.

Table 1
Standard UNITE modes, network differentiation, transport means and 
user breakdown utilised in the Tranche B country pilot accounts

	Transport modes
	Network and institutional differentiation1)
	Means and user breakdown1)

	Road
	-Motorways
-Inter-Urban roads
-Urban and local roads
	–Motorcycles
–Passenger cars
–Buses2)
–Light goods vehicles (LGV)
–Heavy goods vehicles (HGV)
–Special vehicles and other HGVs 

	Rail
	-All rail 
	–Passenger transport
–Freight transport

	Other public transport

	–
	–Trams
–Metro
–Trolley buses 
–Buses2)

	Aviation
	-Airports
-Air transport
	–Passenger
–Freight

	Inland waterway 
	-Inland waterways
-Inland waterway harbours
	–

	Maritime shipping
	-Seaports
	–

	1)Quantitative results per mode are given in the individual country reports, attached to this report as Annexes 1 through 7. – 2) Buses are generally split between the road and public transport modes depending on the available data disaggregation.


2.6
Results presentation and guidelines for interpretation

The goal of the data collection and the estimation of cost and revenues in each category was to obtain a level of disaggregation that allowed all pertinent costs and charges of the relevant transport mode to be shown. A structure for reporting this transport-related data has been developed (Link et al. 2000). Within the country accounts, results are documented firstly for each cost category and are then summarised into modal accounts covering all cost and revenue categories. These modal summaries were also utilised for the reporting of the country accounts within this document. Additionally, a set of data needed as basic data for all cost categories within the country account was compiled to ensure that commonly used data have consistency between cost categories. Minor discrepancies in the basic data used between cost categories are due to the fact that the level of disaggregation in the input data required for each cost category differed. Every effort has been made to consolidate the basic data used to ensure consistent results for all cost categories.

The cost categories presented within the UNITE pilot accounts provide a comprehensive estimation of transport costs and revenues. However, they do not reflect the total transport costs. Each cost and revenue category could include data in further areas and a definite boundary had to be drawn around the data to be collected for this project. For example, the estimation of environmental costs does not include the environmental costs incurred during the manufacturing of vehicles, even though these costs could be assessed. These costs would be included in an ideal account, but lie outside the scope of the pilot accounts. Further transport costs categories such as vibration as a part of environmental costs are not evaluated because no acceptable valuation method has been developed.

The main difference between the country pilot accounts and existing country accounts lies in the detail of the disaggregation and the avoidance of arbitrary allocation of aggregate costs to vehicle types or user groups. The Tranche B pilot accounts answer relevant questions about transport such as: What are the costs of transport per transport mode and cost category? What are the transport revenues raised per transport mode? How will the costs and revenues of transport develop over the next years up to 2005?

It should be noted that the results are presented separately for core and additional data. This separation acknowledges the different levels of uncertainty and/or different cost types: costs borne by transport users themselves (system internal costs) versus costs caused by transport users but paid for by society as a whole (system external costs). 

3
Summary of UNITE pilot accounts methodology 

The methodology developed to quantify transport costs and revenues within UNITE is documented in the publication “D2 – The Accounts Approach” by Link et al. (2000). Here we focus on a short description per cost and revenue category.

3.1
Methodology for estimating infrastructure costs

Transport infrastructure costs are considered to be core data for the pilot accounts. These costs consist of capital costs for new investment and replacement of assets on the one hand and running costs for maintenance, operation and administration/overheads on the other hand. The major methodological steps for the completion of the UNITE infrastructure cost accounts were: valuation of the capital stock, derivation of capital cost from the asset value, estimation of running costs, and, in the ideal situation, allocation of costs to transport types, user groups and vehicle types.

The basis for estimating capital costs is the value of the capital stock. Several methods to quantify the capital stock are described in Link et al. (2000). The preferred method for asset valuation is the perpetual inventory model (PIM) because it is based on sound economic principles and since it can be elaborated and updated with realistic resources. The main principle of the perpetual inventory model is to calculate the asset’s value by cumulating the annual investments and subtracting either the value of those assets that exceeded their life-expectancy (written down assets) or the depreciation. 

The perpetual inventory model was used to estimate transport infrastructure capital costs for the majority of transport modes in the Tranche B countries. The exceptions to this were Austria where reliable data in the necessary form of long time investment series was not available for any transport mode and Denmark and Ireland for all transport modes except road. When input data was not available to run the perpetual inventory model, business accounts were utilised to carry out a direct valuation of assets. When this second option was not possible, infrastructure costs could not be estimated at all. For public transport, where buses, trams and trolley buses operate on existing road infrastructure, the share of infrastructure costs that relate only to public transport could not be separated from the costs of road infrastructure. In order to avoid double counting and/or arbitrary cost allocation between these transport modes, these costs were then allocated entirely to road transport. Running costs for all country accounts were taken either from official statistics and/or from business accounts. 

Within the country accounts, total infrastructure costs were documented split into capital and running costs. These costs were not arbitrarily allocated to vehicle types. In an ideal account, infrastructure costs would be shown split into fixed and variable costs and allocated to vehicle types using a robust, standardised scientific method. Cost allocation was only carried out in Tranche A countries where a defined country specific allocated method was available.
Capital costs and running costs cannot be used as proxies for fixed and variable costs. The reason is that they refer to different aspects of costs. The distinction between capital and running costs concerns the life expectancy of an expenditure, e. g. the question whether an infrastructure expenditure has a life expectancy of more than one period (usually one year) with the consequence that deprecations and interests have to be calculated, or not. This distinction has consequently nothing to do with the question whether costs vary with traffic volume or not. To give an example, road or rail renewal costs are to a large part expenditures with a life expectancy of more than one year (e. g. capital costs). Two case studies performed within the UNITE project (the Swedish and the German case study on road renewal costs) have shown that parts of these costs vary with traffic volume. On the other hand, some components of the running costs of infrastructure do not show any variation with traffic volume. Examples are street lighting and signalling, regular inspections and winter maintenance, just to mention a few.  
Given the problems of using capital costs and running costs as proxies for fixed and variable costs, the preferred approach is to use results from econometric and/or engineering studies to define the share of fixed costs. The case studies performed within UNITE, however, faced serious difficulties in doing so, either due to insufficient data or econometric estimation problems. The results differ considerably from case study to case study. More research is needed in this area. In the meantime a short-cut solution might be to use expert judgements on the relation between fixed and variable costs per cost component. 


3.2
Methodology for estimating supplier operating costs 

Within the UNITE pilot accounts methodology it was decided to calculate supplier operating costs only for transport modes where the revenues from the transport users did not cover the costs of the supplier. This was mainly true for rail transport and for other modes of public transport (here urban bus, metro, trolley bus and tram). This information was considered to be core data for these transport modes. Aggregated annual cost and revenue data from business reports was used and whenever possible supplier operating costs were obtained in the following categories: materials, goods and services, personnel, depreciation, other running costs, and interest.

In most Tranche B countries the management and costs of rail infrastructure has been separated from rail services – at least at an accounting level. However, rail access charges paid for by rail service providers to rail infrastructure companies often represent only a monetary transfer between companies of the same holding. The problems that arose in Tranche A regarding the possible double counting of rail revenues (what part of ticket and freight revenues pays for track access charges) was also relevant for most Tranche B countries. For this reason, track and station charges have been excluded from total rail revenues.

For the estimation of supplier operating costs for urban public transport, most Tranche B countries used a case study approach, utilising business reports of major transport providers. No country was able to provide comprehensive supplier operating costs for public transport at the ideal disaggregation level outlined in Link et al. (2000). 

3.3
Methodology for estimating delay costs resulting from congestion

Congestion costs were defined as the extra time and extra fuel costs that were caused by transport delay and paid for by the transport user. As explained above, average congestion costs are completely internal to the transport sector because they are caused and borne by transport users. It is the marginal external congestion costs that are relevant for pricing. For this reason total and average congestion costs are considered to be part of the additional information section of the account. Time-related costs are by far the most important costs in this category. Therefore, to establish a basis for UNITE, state of the art research studies for the value of time were reviewed and are summarised in “Valuation Conventions for UNITE” Nellthorp et al. (2001). Values of time were standardised for user groups and vehicle types and adjusted to each country by the use of real GDP per capita at purchasing power parity for the UNITE accounts.

Time costs were calculated by using the standardised value of time for specific user groups multiplied by the actual hours lost through transport delays. Correspondingly, fuel costs were calculated using the same delay statistics but using the average price of fuel and the average fuel consumption for each category of vehicles. Fuel costs were calculated for private road transport only because in commercial transport these costs are covered by company revenues. The valuation of delays or extra travel time costs was restricted to serious delays. Small delays or simply disturbed traffic are considered to be normal attributes of transport systems. 

The method or methods used to record and evaluate the hours lost to transport delays differs between countries and transport modes. Also the comprehensiveness and structure of delay statistics varies greatly between countries. The individual country accounts should be consulted for a complete description of the methodology used for the calculation of basic delay data, especially if comparing delay costs between countries. Delay due to congestion occurs with extreme variations in place and time and its structure is non-linear, therefore, it is marginal rather than total cost that is relevant for pricing purposes. For an estimation of the marginal costs of delay, please refer to Deliverable 7 (“Transport Users Cost and Benefit Case Studies”) of the UNITE project.

3.4
Methodology for estimating accident costs 

Total accident costs were calculated in the following subcategories: material damage, administration costs, medical costs, production losses and risk value. Each country account divided these cost subcategories into internal (core costs) and external (additional information) accident costs depending on how the costs were covered. “External” accident costs were defined as costs imposed by transport users on those outside the transport sector. Hence “internal costs” embrace all costs borne by the individual transport users, the risk associated with using transport and costs borne by the community of transport users (including all costs covered by traffic insurance companies). Explicitly external costs are administrative costs for police or the legal system, the costs of medical treatment not covered by traffic insurance companies and production losses. External accident costs are considered to be core data while internal accident costs, because these costs are caused and borne by the transport user and not society as a whole, are considered to be additional information.

Each of the subcategories of accident costs was valued by using the number of incidents and the cost arising from the incident. The numbers and costs for the materials damage, administration and medical subcategories were obtained from insurance companies and police. The subcategory production losses is an estimation of losses to the national economy due to replacement costs, lost output of employed persons and lost non-market production (e.g. domestic work) resulting from accidents. 

The risk value which represents, in quantitative terms, the most important component of accident costs was set according to the recommendations of the UNITE valuation conventions as €1.5 million for fatalities (the value of statistical life), €195 000 for severe injuries (13% of the risk value for fatalities) and €15 000 for slight injuries (1% of the value for fatalities), see Nellthorp et al. (2001). These values are adjusted to each country by the use of relative values of real GDP per capita. Risk values for relatives and friends were not considered. In the pilot accounts the risk value is defined as being entirely internal to the individual. This means that we implicitly assume that accident risks are fully anticipated by individuals when they decide to participate in transport. 

3.5
Methodology for estimating environmental costs 

For the evaluation of environmental costs, five subcategories were developed. These were: air pollution, global warming, noise, costs due to environmental impacts on nature, landscape, soil and ground water, and, finally, the valuation of the risk associated with nuclear energy production. The first three of these subcategories (air pollution, global warming and noise) were considered to be core data, the remaining categories were documented as additional data.

For quantifying the costs due to airborne pollutants the impact pathway approach (IPA) was used for all Tranche B countries. The IPA is a bottom up approach which consists of the following modelling steps: estimation of emissions, dispersion and chemical conversion modelling, calculation of physical impacts, and, monetary valuation of these impacts. Detailed geographically-coded information about the emissions of air pollutants was used as input data for all countries. For several countries, input data for specific air pollutants was not available. This has been noted within their account summaries in this document.

The method for calculating costs of global warming due to CO2 emissions basically consists of multiplying the amount of CO2 emitted by a cost factor. Due to the global scale of the damage caused, there is no dependency on how or where the emissions take place. A European average shadow value of €20 per tonne of CO2 emitted was used for valuing CO2 emissions within UNITE. This value represents a central estimate of the range of values for meeting the Kyoto targets in 2010 in the EU based on an evaluation by Capros and Mantzos (2000). They report a value of €5 per tonne of CO2 avoided for reaching the Kyoto targets for the EU, assuming a full trade flexibility scheme involving all regions of the world. For the case that no trading of CO2 emissions with countries outside the EU is permitted, they calculate a value of €38 per tonne of CO2 avoided. Fahl et al. (1999) estimate €19 per tonne of CO2 for meeting a 25% emission reduction from 1990 to 2010 in Germany. It is assumed that measures for a reduction in CO2 emissions are taken in a cost effective way. This implies that reduction targets are not set per sector, but that the cheapest measures are implemented, no matter in which sector. This valuation, standardised within UNITE, was considered to be low in comparison to official country values for some Tranche B countries. Where this is the case sensitivity calculations have been made and are included for comparison within this document.

For the valuation of noise, costs due to health impacts caused by exposure to noise were assessed using exposure-response functions. To this, costs due to amenity losses, based on studies quantifying a noise sensitivity depreciation index, were added. Almost all Tranche B countries had difficulties in obtaining reliable, updated noise emission data for the noise exposure cost calculations. Even though this is considered to be core data, no calculations could be attempted for several transport modes in some Tranche B countries.

The methodology for the valuation of costs arising from transport-related negative impacts on nature, landscape, soil and ground water followed the approach taken by INFRAS/IWW (2000). The damages were monetarised based on a compensation cost approach. These calculations were considered to be additional information only and were not attempted by all Tranche B countries.

The valuation of costs due to nuclear risks was based on the damage cost approach. The cost factor per kWh of electricity produced in a nuclear power plant given in European Commission (1999) was adapted to the UNITE valuation conventions. This data was also classed as additional information.

3.6
Methodology for estimating taxes, charges and subsidies cost categories

The aim of the UNITE accounts was not to compile a complete data set of all taxes, charges and subsidies of the transport sector but rather to define and compile those taxes and charges paid by transport users (individual passengers as well as transport operators) which can be seen as revenues corresponding to the cost side of the accounts. Note, that although the taxes and charges analysed are defined by their relationship to the different cost categories (infrastructure, accident, environmental and supplier operating costs) they can hardly be directly compared with the respective cost category. The reason for this is the historical evolution of national taxation systems with different purposes and from time to time differing justification, levels, structures and earmarking procedures (see Link et al. 2000 for a more detailed discussion). Fuel taxation, for example, shows that taxes can be linked to different cost categories. An example of this is the situation in many Tranche B countries where revenues from fuel tax are not earmarked (or only partly earmarked) for transport infrastructure financing but are used for general revenue raising. 

In the philosophy of the UNITE transport accounts with a cost and a revenue side, subsidies have to be treated at both sides of the account. Subsidies paid for infrastructure financing have to be considered as costs of infrastructure provision. The input data on investments used for capital stock valuation with the perpetual inventory model contain all investments spent per mode independent of their financial source. On the other hand, direct subsidies paid to transport operators (for example for public service obligations but also as compensation payments for reduced tariffs for certain social groups) increase the revenues of the respective companies and are often contained in the item “tariff revenues” in their business accounts. As far as possible the subsidies contained there are reported as additional information outside the main body of the accounts.

Indirect subsidies such as tax exemptions/reductions were quantified and reported separately as additional data whenever possible. However, it should be noted, that because certain modes or user groups are exempted from taxes the accounts show, at the revenue side, either no entries or lower numbers (in case of tax reduction). Thus, indirectly these tax exemptions were always considered even when they are not quantitatively reported. VAT is shown as additional information and only in such cases where the rate of VAT for the transport sector differs from the main rate of indirect taxation or when VAT is raised on transport taxes such as fuel tax.

4
Pilot account for Austria

The main results obtained from the Austrian pilot transport accounts are summarised in this chapter. Full details about the methodology and the input data used within the Austrian account can be found in Annex 1 “The Pilot Accounts for Austria” (Herry et al. 2002).

In order to obtain a clear picture of the transport situation in Austria, basic social and economic indicators are presented before the specific results of the Austrian pilot accounts are discussed.

Table 2
Basic indicators for Austria 1996, 1998 and 2005
	
	unit
	1996
	1998
	2005

	Land area
	sqkm
	83 858
	83 858
	83 858

	Population
	1 000
	8 059
	8 094
	8 141

	Population density
	inhabitants/sqkm
	96
	97
	97

	GDP (current prices)
	€ million
	178 284
	189 742
	228 409

	GDP (1998 prices)
	€ million
	182 292
	189 742
	213 041

	GDP per capita 
(1998 prices)
	
€
	
22 620
	
23 442
	
26 167

	GDP growth rate
(change to previous year)
	
% 
	
3.3
	
4.0
	
-

	Employment rate
	%
	92.7
	92.5
	92.5

	Consumer price index 
	1996 = 100
	100.0
	102.2
	109.6

	Source:  Herry et al. (2002)


In the following table, basic transport indicators used within the Austrian pilot account are presented.

Table 3
Basic transport-related indicators for Austria 1998 per mode

	Indicator
	Unit
	Road
	Rail
	Other public transport
	Aviation
	Inland waterway navigation
	Total

	Transport performance
	
	
	
	
	
	
	

	Passengers carried1)
	million
	:
	197
	1 323
	14
	–
	1 534

	
	%
	:
	13
	86
	1
	–
	100

	Passenger-km2)
	billion Pkm
	72
	8
	2
	:
	–
	83

	
	%
	87
	10
	3
	:
	–
	100

	Goods transported
	million t
	311
	83
	–
	0.1
	10
	404

	
	%
	77
	21
	–
	0
	3
	100

	Tonne-km
	billion tkm
	23
	15
	–
	:
	2
	40

	
	%
	56
	38
	–
	:
	6
	100

	Number of vehicles3)
	1 000
	5 310.0
	5.7
	1.7
	0.9
	0.5
	5 318.8

	Number of vehicle-km4)
	Million km
	59 106
	145
	50
	:
	:
	:

	Network length5)
	1000 km
	106
	6
	0.4
	:
	0.3
	113

	Capital stock
	€ million
	75 541
	12 141
	:
	1 302
	:
	88 984

	
	%
	85
	14
	:
	1
	:
	100

	Accidents
	
	
	
	
	
	
	

	Number of injuries6)
	casualties
	51 077
	777
	2 094
	40
	2
	53 990

	Number of fatalities6)
	casualties
	963
	54
	10
	17
	0
	1 044

	Environment6)
	
	
	
	
	
	
	

	Direct transport emissions
	
	
	
	
	
	
	

	CO2
	million t
	16.4
	0.3
	0.1
	2.0
	0.1
	18.9

	PM107)
	1000 t
	4.35
	0.10
	:
	:
	0.03
	4.5

	NOx
	1 000 t
	83.8
	1.6
	0.1
	2.0
	0.5
	88.0

	SO2
	1 000 t
	2.88
	0.13
	0.05
	0.16
	0.02
	3.2

	NMVOC
	1 000 t
	28.47
	0.21
	0.00
	0.58
	0.05
	29.3

	1) Public transport also includes passengers carried by buses. – 2) No information on passenger-km for buses available. – 3) Road: vehicles + trailers; rail: engines, railcars, passenger coaches, baggage cars, freight cars; UPT: metro, tram, trolley bus; aviation: air crafts and helicopters (without airships, motor gliders, gliders and balloons); IWW: freight motor ships, tug boats, pusher boots, barges and lighterage, passenger boats on the Danube (without pleasure craft). – 4) Road: all vehicles, all roads; Rail: passenger and freight train-km; UPT: metro, tram and trolley bus vehicle-km. – 5) For UPT: metro, tram and trolley bus. – 6) Buses are included in the values for road, public transport values are for metro, tram and trolley bus. – 7) For rail, the values are PM.

Source: Herry et al. (2002)


4.1
Road transport 

In table 4 the total costs and the relevant revenues for the road transport sector are given.

Table 4
Austrian road account for 1996, 1998 and 2005 
 – € million at 1998 prices –

	Costs
	
	
	

	Core information
	1996
	1998
	2005

	Infrastructure Costs
	4 201
	4 374
	4 690

	Capital costs
	2603
	2 671
	2 814

	Running costs
	1598
	1 702
	1 876

	Accident costs (user external)1)
	1 459
	1 367
	1 240

	Environmental costs
	1 510
	1 538
	1 365

	Air pollution
	836
	833
	624

	Global warming
	346
	376
	413

	Noise2)
	329
	329
	329

	Total
	7 170
	7 279
	7 295

	Additional information
	
	
	

	Delay costs
	1 388
	1 555
	2 004

	Time costs
	1 300
	1 466
	1 611

	Fuel costs
	89
	89
	393

	Accident costs (user internal)3)
	7 016
	7 067
	6 627

	From this: risk value
	4 994
	4 994
	4 865

	Environmental costs
	:
	:
	:

	Nature and landscape, soil and water pollution
	:
	:
	:

	Nuclear risk
	:
	:
	:

	Total
	8 4047)
	8 6227)
	8 6317)

	Revenues
	
	
	

	Directly related to a specific cost category
	
	
	

	Charges for infrastructure usage
	
	
	

	Fixed4)
	124
	266
	204

	Variable5)
	233
	237
	571

	Total
	358
	503
	775

	Other transport specific revenues
	
	
	

	Fuel tax
	2 691
	2 591
	3 151

	Annual vehicle tax
	716
	834
	1 008

	Sales tax
	409
	391
	465

	VAT6)
	585
	604
	731

	Total
	4 400
	4 420
	5 356

	Subsidies
	0
	0
	0

	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) Including tram and trolley bus, average value for the 90’s. – 3)  Refers to those parts of accident costs which are caused and borne by road users and insurance companies. – 4) Vignette and Road user charges for HGV more than 12 t GVW. – 5) 1996 and 1998: tolls on selected motorway sections, 2005 additionally: HGV-toll. – 6) VAT on fuel tax, on Vignette and on tolls. – 7) Total excluding additional environmental costs.

Source: Herry et al. (2002)


For 1998 the total of the core (€7.3 billion) and additional cost (€8.6 billion) categories shown in the table above add up to more than €15.8 billion. The total social accident costs (sum of €7 billion transport system internal and €1.4 billion transport system external accident costs) of more than €8.4 billion are the highest cost block followed by infrastructure costs. The total accident costs are dominated by the risk value, i.e. the valuation of fatalities and injuries using a willingness-to-pay approach. 

The largest part of the road transport costs were borne by actors within the road transport system. The infrastructure costs were more than covered with direct (€0.5 billion) and indirect (€4.4 billion) allocateable revenues (total revenues of the road sector: €4.9 billion). 
For the year 2005 a slight decrease of the total costs of road transport to about €15.9 billion (in 1998 prices and made up of €7.3 billion in core costs and €8.6 billion in additional costs) can be assessed. This decrease reflects the expected 8% reduction of accident costs linked directly to the road safety package launched by the government in 2001. Due to the increase in the number of fuel efficient engines, the environmental costs are also expected to be lower in 2005.

Only infrastructure and delay costs are expected to increase by 2005. An increase of road transport-related revenues by more than 20% is also forecasted for the same time period. Two reasons can be given for this: the increase of traffic means an increase of variable revenues (especially fuel tax) and the revenues related to the introduction of the distance related HGV-tolling will be higher than the revenues from the road user charge (for HGV weighing over 12t) and the vignette (HGV weighing between 3.5t and 12t).

Comments on specific cost categories

Infrastructure costs

Road capital costs were calculated through the direct evaluation of infrastructure assets and by calculating annuities. Running costs were obtained from the Ministry of Transport and from the ASFINAG. The data quality is considered to be very good.

Road infrastructure costs are about 64% of the total infrastructure costs for all transport modes in Austria studied within UNITE. It remains open to discussion, whether the road infrastructure costs in Austria are proportionately higher than in other Tranche B countries or if the direct evaluation of assets results in a higher cost calculation.

Delay costs due to congestion

Congestion costs are extra fuel and time costs experienced by road users caused by delays. They were estimated by using a modelling approach, partly using assumptions from the German model with adaptation for Austria when necessary (average percentage of congested trips, average speeds). This means that road traffic conditions are assumed to be comparable between Austria and Germany. How the results should be viewed in light of this assumption remains open for discussion. Compared with all modes, the road sector causes more than 90% of the total transport-related delay costs.

Accident costs

The input data for estimating road accident costs (passenger cars, motor cycles and goods vehicles) were collected from good official sources (annual report “Kuratorium für Verkehrssicherheit”). The Austrian accident costs calculation for 1993 which shows detailed information about accidents and accident costs in Austria was also utilised. Therefore, the input data can be considered to be very good. However, the costs are extremely dependent on the valuation of risk which was standardised within the UNITE project (Nellthorp et al. 2001). For Austria, the risk value was set at €1.68 million for fatalities. 

With € 8.4 billion (€1.4 billion user external and €7 billion user internal costs) the total accident costs amounted more than 4% of the Austrian GDP in 1998. The risk value, which is defined as a completely transport internal cost in the UNITE project, was equal to almost 3% of the GDP.

Environmental costs 

The basic data used for the estimation of environmental costs is provided by the Federal Department of the Environment and is considered to be of high quality. Specific data relating to road emissions was available. Noise data was only available as an average for the 90’s but not for one specific year.

Within the environmental costs, air pollution is the major cost component for road transport. The results for environmental costs within the UNITE pilot accounts were lower than the results presented in the Austrian road cost account study (Herry et al. 1999). There are two main reasons for this: firstly, differing dose response functions used for Austria within the models and, secondly the lower avoidance costs of CO2 emissions standardised for UNITE at €20 per tonne CO2 (Nellthorp e al. 2001). Total environmental costs amount to about 1% of the Austrian GDP for 1998.

Taxes, charges and subsidies

The input data was obtained from the Federal Ministry of Finance and from the ASFINAG. The low share of charges directly related to road infrastructure usage is dependent on the historical system of tax-based financing using revenues from fuel tax and annual vehicle circulation tax.

In table 5 the average variable costs and the average costs per vehicle-km for road transport on all roads by vehicle types are presented. In table 6 the total costs and revenues of road transport are shown per vehicle type (vehicles weighing 3.5 tonnes or less, buses and heavy goods vehicles weighing over 3.5 tonnes).

Table 5
Average variable and average costs and revenues of road transport per vehicle km in Austria  – €/vehicle-km at 1998 prices –

	All Roads

	
	Average variable costs
	Average1) 

	
	Vehicles under 3.5 t GVW
	Buses
	HGV above 3.5 t GVW
	All vehicles

	Core information
	
	
	
	

	Infrastructure costs2)
	0.042)
	0.552)
	0.382)
	0.0740

	Capital costs
	:
	:
	:
	0.0452

	Running costs
	:
	:
	:
	0.0288

	Accident costs (user external)3) 4)
	0.023
	0.024
	0.021
	0.0231

	Administrative costs
	0.002
	0.002
	0.002
	0.0020

	Health costs
	0.003
	0.003
	0.003
	0.0031

	Production loss
	0.018
	0.019
	0.016
	0.0181

	Environmental costs
	0.016
	0.113
	0.110
	0.0260

	Air pollution
	0.008
	0.075
	0.067
	0.0141

	Global warming
	0.005
	0.017
	0.019
	0.0064

	Noise5)
	0.003
	0.021
	0.026
	0.0056

	Total
	0.079
	0.687
	0.511
	0.1231

	Additional information
	
	
	
	

	Delay costs
	0.02
	:
	0.12
	0.0263

	Accident costs (user internal)3) 6)
	0.12
	0.13
	0.11
	0.1196

	Administrative
	0.01
	0.01
	0.01
	0.0063

	Material damages
	0.03
	0.03
	0.03
	0.0288

	Risk value
	0.09
	0.09
	0.07
	0.0845

	Environmental costs
	:
	:
	:
	:

	Total
	0.147)
	0.137)
	0.237)
	0.14597)

	Revenues
	
	
	
	

	Fixed
	0.02
	0.02
	0.04
	0.0259

	Vignette
	0.00
	0.01
	0.00
	0.0032

	Infrastructure user charge for HGV more than 12 t
	–
	–
	0.01
	0.0013

	Annual vehicle tax
	0.01
	0.01
	0.02
	0.0141

	Sales tax
	0.01
	–
	–
	0.0066

	VAT on Vignette
	0.00
	0.00
	0.00
	0.0006

	Variable
	0.05
	0.10
	0.15
	0.0574

	Tolls
	0.00
	0.00
	0.02
	0.0040

	Fuel tax
	0.04
	0.08
	0.10
	0.0438

	VAT on fuel tax
	0.01
	0.02
	0.03
	0.0096

	Total (fixed and variable revenues)
	0.07
	0.13
	0.19
	0.0833

	Basic data
	
	
	
	Total

	Million vehicle km
	53 144
	516
	5 446
	59 106

	Million passenger km
	72 290
	:
	–
	72 290

	Billion tonne km
	–
	–
	23
	23

	1) Average costs are calculated by dividing the total costs by the total vehicle kilometres. – 2) Based on country specific allocation methods of total infrastructure costs. Figures are therefore not comparable across countries as there is no consensus on which cost elements are variable and with which output parameters. – 3) Allocation of accident costs to vehicle types based on the causer principle (source: WKR 2000). Only the total value can be compared with the values of the detailed report where the costs are allocated by victim. Therefore these figures are not average variable costs and are given as additional information only. – 4) 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. – 5) Including tram and trolley bus, average value for the 90’s. – 6) Refers to those parts of accident costs which are caused and borne by road users and insurance companies. – 7) The total shown here is incomplete. One or more cost categories are missing.

Source: Herry et al. (2002)


Table 6
Total costs and revenues of road transport by vehicle class in Austria 
– € million at 1998 prices –

	All Roads

	
	Vehicles under 3.5 t
	Buses
	HGV above 3.5 t
	Total for all vehicles

	Core information
	
	
	
	

	Infrastructure costs1)
	2 024
	284
	2 074
	4 374

	Capital costs
	:
	:
	:
	2 671

	Running costs
	:
	:
	:
	1 072

	Accident costs (user external)2) 3)
	1 244
	13
	111
	1 367

	Administrative costs
	106
	1
	9
	116

	Health costs
	164
	2
	15
	181

	Production loss
	973
	10
	87
	1 070

	Environmental costs
	873
	59
	607
	1 583

	Air pollution
	432
	39
	363
	833

	Global warming
	264
	9
	103
	376

	Noise4)
	177
	11
	141
	329

	Total
	4 141
	356
	2 792
	7 279

	Additional information
	
	
	
	

	Delay costs
	924
	:
	631
	1 555

	Accident costs (user internal)2) 5)
	6 429
	66
	572
	7 067

	Administrative
	339
	4
	30
	373

	Material damages
	1 547
	16
	138
	1 701

	Risk value
	4 543
	47
	404
	4 994

	Environmental costs
	:
	:
	:
	:

	Total 
	7 3536)
	666)
	1 2036)
	8 6226)

	Revenues
	
	
	
	

	Fixed
	1 306
	11
	212
	1 529

	Vignette
	171
	5
	14
	190

	Infrastructure user charge for HGV more than 12 t
	–
	–
	76
	76

	Annual vehicle tax
	710
	5
	120
	835

	Sales tax
	391
	–
	–
	391

	VAT on Vignette
	34
	1
	3
	38

	Variable
	2 508
	53
	832
	3 393

	Tolls
	100
	2
	135
	237

	Fuel tax
	1 989
	42
	559
	2 590

	VAT on fuel tax
	418
	9
	139
	566

	Total (fixed and variable revenues)
	3 814
	65
	1 045
	4 922

	Basic data
	
	
	
	

	Number of vehicles (1 000) without trailers
	4 096
	10
	199
	4 305

	Million vehicle km
	53 144
	516
	5 446
	59 106

	Million passenger km
	72 290
	:
	–
	72 290

	Billion tonne km (including also LGV)
	–
	–
	23
	23

	1) Allocation of infrastructure costs to vehicle groups using country specific allocation method. – 2) Allocation of accident costs to vehicle types based on  the causer principle (source: WKR 2000). Only the total value can be compared with the values of the detailed report where the costs are allocated by victim. – 3) 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. – 4) Including tram and trolley bus, average value for the 90’s. – 5) Refers to those parts of accident costs which are caused and borne by road users and insurance companies. – 6) Total incomplete, one or more cost categories missing.
Source: Herry et al. (2002)


4.2 Rail transport

The rail account for Austria for the years 1996, 1998 and 2005 is summarised in table 7.

Table 7
Austrian rail account for 1996, 1998 and 2005 
– € million at 1998 prices –

	Costs
	
	
	

	Core information
	1996
	1998
	2005

	Infrastructure Costs
	1 958
	1 933
	2 072

	Capital costs
	561
	602
	731

	Running costs
	1 397
	1 330
	1 341

	Supplier operating costs1) 2)
	2 124
	2 183
	2 206

	Accident costs (user external)
	20
	23
	24

	Environmental costs
	29
	28
	26

	Air pollution
	15
	15
	13

	Global warming
	7
	7
	7

	Noise3)
	6
	6
	6

	Total
	4 131
	4 167
	4 328

	Additional information
	
	
	

	Delay costs 
	26
	25
	33

	Accident costs (user internal)
	118
	161
	168

	From this: risk value
	117
	136
	144

	Environmental costs
	
	
	

	Nature and landscape, soil and water pollution
	:
	:
	:

	Nuclear risk
	:
	:
	:

	Total
	1444)
	1864)
	2014)

	Revenues
	
	
	

	Directly related to Supplier Operating Costs
	
	
	

	Subsidies for concessionary fares1) 5)
	607
	619
	658

	User Tariffs (passenger and freight)1)
	1 309
	1 277
	1 356

	Total
	1 916
	1 896
	2 014

	Additional Information
	
	
	

	Revenues directly related to infrastructure costs 
	
	
	

	Track charges
	233
	255
	362

	Fixed
	:
	:
	:

	Variable
	:
	:
	:

	Other transport specific revenues 
	
	
	

	Fuel tax
	4
	4
	3

	VAT on fuel tax
	1
	1
	1

	Total
	238
	260
	366

	Subsidies6)
	1 128
	1 045
	799

	Non-transport-related revenues of rail companies7)
	90
	94
	91

	1) Only ÖBB, no complete data for non-ÖBB-companies available (separation of infrastructure and operator not possible). Note, the share of pkm of the non-ÖBB-companies is only 3% of the total pkm in Austria. The share of non-ÖBB companies freight traffic is too small to be relevant for this account.– 2) Excluded from these costs and revenues are rail track charges, they are listed in the additional information section of this table. – 3) Average value for the 90’s. – 4) Total excluding additional environmental costs. – 5) Non-profit order of communities and state. – 6) Contribution of the state according § 2 Austrian Railway Law 1992. – 7) Mostly vehicle rent and use of railway stations. 

Source: Herry et al. (2002)


In 1998 the total costs of rail transport amounted to approximately €4.4 billion comprised of €4.2 billion core costs and €0.2 additional costs, (including around €2.2 billion supplier operating costs but excluding €255 million track charges, no additional environmental costs could be calculated). The largest cost blocks are the infrastructure and the supplier operating costs which are both in the same order of magnitude. The other cost blocks together make up only about 5% of the total costs. On the revenue side the main block are the revenues from the user tariffs but the subsidies for concessionary fares are also relevant.

For the future (i.e. the year 2005) an increase of the total costs by about 6% can be expected. The reasons for this are the slightly increasing infrastructure and supplier operating costs. The other costs remain constant. On the revenue side, only the rail track charges are assumed to grow significantly.

Comments on specific cost categories

Infrastructure costs

Rail capital costs and running costs were calculated based on the annual business reports of the national railways company. Capital costs were derived from the capital values with the annuity method using the social interest rate of 3% (standardised within UNITE see Nellthorp et al. 2001) and country specific life expectancies. The quality of the data is considered to be very good. Rail infrastructure costs amounted to less than 30% of the total infrastructure costs of all modes. The slight decrease in infrastructure costs from 1996 to 1998 was due to a decrease in running costs. An increase in both capital and running costs is calculated for the 2005 prognosis.

Supplier operating costs

Supplier operating costs were obtained from business reports of the Austrian federal railways. This cost category is the highest within the rail sector.

Delay costs due to congestion

The estimated rail delay costs were based on the percentage of punctual passenger trains (provided by the ÖBB) under the assumption that all trains have a constant occupancy rate. This results in a slight underestimation of the delay costs, because trains travelling during peak hours have a higher occupancy rate but tend to have a lower percentage of punctuality. 

For rail freight transport, German values were used to determine the share of delayed freight trains as these values are not available for Austria. Because the value of time is much higher for passengers than for freight, total rail delay costs are related almost entirely to passenger transport. Nevertheless, the utilisation of delay data from another rail company can only be done with extreme caution and the results for freight transport should be regarded as a rough estimate only. Compared to infrastructure and supplier operating costs, the accident and delay costs for the rail sector in Austria were of minor relevance. 

Accident costs

The input data for estimating rail accident costs (injuries, casualties and material damages) was collected from reliable sources (Austrian railways statistics) and was of very good quality. The basic data for the rail accident cost estimation is from the actual year considered. Rail accident costs amount to only 2% of road accident costs.

Environmental costs 

The basic data used for the estimation of environmental costs is provided by the Federal Department of the environment and was of good quality. Specific data relating to rail emissions was available. Noise data was only available as average for the 90’s but not for one specific year. Environmental costs are approximately equal to delay costs. 

Taxes, charges and subsidies

In addition to the running and the supplier operating costs, input data for taxes, charges and subsidies was also obtained from the business reports of the railways. 

Where possible, table 8 shows the average variable costs and revenues per train kilometre allocated to passenger and freight transport. While methodological reasons speak against allocating joint and common infrastructure costs to passenger and freight trains, it was more the lack of sufficient data which made it impossible to present allocated results for accident costs and some types of revenues. The average costs of rail transport, defined as the total costs per train-kilometre are also provided in this table.


Table 8
Average variable and average costs and revenues of rail transport per train km in Austria 
– €/train km at 1998 prices –

	
	Average variable costs
	Average1)

	
	Passenger
	Freight
	Average for rail

	Costs
Core information
	
	
	

	Infrastructure costs2) 
	
	
	13.35

	Capital costs
	:
	:
	4.16

	Running costs
	:
	:
	9.19

	Supplier operating costs2)
	:
	:
	15.06

	Accident costs (user external) 2)
	:
	
	0.16

	Administrative costs
	:
	:
	0.01

	Health costs
	:
	:
	0.02

	Production loss
	:
	:
	0.14

	Environmental costs
	0.11
	0.36
	0.19

	Air pollution
	0.06
	0.19
	0.10

	Global warming
	0.03
	0.09
	0.05

	Noise3)
	0.03
	0.08
	0.04

	Total
	0.114)
	0.364)
	28.78

	Additional Information
	
	
	

	Delay costs
	0.23
	0.05
	0.17

	Accident costs (user internal)2)
	:
	:
	1.11

	Administrative
	:
	:
	0.01

	Material damage
	:
	:
	0.17

	Risk value
	:
	:
	0.94

	Environmental costs
	:
	:
	:

	Total
	0.234)
	0.054)
	1.284)

	Revenues
	
	
	

	User tariffs
	5.11
	16.17
	8.81

	Track charges
	:
	:
	1.76

	Fuel tax
	:
	:
	0.03

	VAT on fuel duty
	:
	:
	0.01

	Total
	5.114)
	16.174)
	11.49

	Subsidies5)
	
	
	10.60

	Basic data
	:
	:
	Total

	Train km (million)
	96.4
	48.4
	144.8

	Passenger km (billion)
	8
	–
	8

	Tonne km (billion)
	–
	15
	15

	1) Average costs are calculated by dividing the total costs or revenues by the total train kilometres. – 2) Insufficient data for the presentation of average variable costs. – 3) Average value for the 90’s. – 4) Total incomplete, one or more cost or revenue category missing. – 5) Non profit order of communities and state, and contribution of the state according to § 2 Austrian Railway Law (1992).

Source: Herry et al. (2002)


Table 9 gives the information in total costs and revenues allocated to passenger and freight transport where possible.

Table 9
Total costs and revenues of rail transport by passenger and freight transport in Austria 
– € million at 1998 prices –

	
	Passenger
	Freight
	Total

	Costs
Core information
	
	
	

	Infrastructure costs1) 
	688
	1 244
	1 932

	Capital costs
	215
	388
	602

	Running costs
	474
	857
	1 330

	Supplier operating costs2) 3)
	:
	:
	2 184

	Accident costs (user external)4)
	:
	:
	23

	Administrative
	:
	:
	1

	Health costs
	:
	:
	3

	Production loss
	:
	:
	20

	Environmental costs
	11
	17
	28

	Air pollution
	6
	9
	15

	Global warming
	3
	4
	7

	Noise5)
	3
	4
	6

	Total
	6996)
	1 2616)
	4 167

	Additional Information
	
	
	

	Delay costs
	22
	3
	25

	Accident costs (user internal)4)
	:
	:
	161

	Administrative
	:
	:
	1

	Material damage
	:
	:
	24

	Risk value
	:
	:
	136

	Environmental costs
	:
	:
	:

	Total
	226)
	36)
	1866)

	Revenues
	
	
	

	User tariffs
	493
	783
	1 277

	Subsidies for concessionary fares
	619
	
	619

	Track charges4)
	:
	:
	255

	Fuel tax4)
	:
	:
	4

	VAT on fuel duty4)
	:
	:
	1

	Total
	1 1126)
	7836)
	2 156

	Subsidies4) 7)
	:
	:
	1 045

	Basic data
	
	
	

	Train km (million)
	96
	48
	145

	Passenger km (billion)
	8
	–
	8

	Tonne km (billion)
	–
	15
	15

	1) Infrastructure cost allocation on the basis of axle kilometres. – 2) Only ÖBB, no complete data for non-ÖBB companies available (separation of infrastructure and operator costs not possible). Data insufficient to allocate costs to passenger or freight transport. – 3) Excluded from these costs and revenues are rail track charges, they are listed in the additional information of this table. – 4)  Data insufficient to allocate costs to passenger or freight transport. – 5) Average value for the 90’s. – 6) Total incomplete, one or more cost or revenue category missing. – 7) Non profit order of communities and state, and contribution of the state according to § 2 Austrian Railway Law (1992).

Source: Herry et al. (2002)


4.3
Urban public transport : metro, tram and trolley bus 

The public transport account for Austria for 1996, 1998 and 2005 is summarised in table 10.

Table 10
Austrian account for Public Transport for 1996, 1998 and 2005
– € million at 1998 prices –

	Costs
	
	
	

	Core information1)
	1996
	1998
	2005

	Infrastructure Costs
	:
	:
	:

	Capital cost
	:
	:
	:

	Running costs
	:
	:
	:

	Supplier operating costs2)
	805
	834
	:

	Accident costs (user external)
	49
	28
	:

	Environmental costs
	3
	3
	3

	Air pollution
	1
	1
	1

	Global warming
	2
	2
	2

	Noise3)
	:
	:
	:

	Total
	8574)
	8654)
	34)

	Additional information
	
	
	

	Delay costs5)
	33
	34
	40

	Accident costs (user internal)1) 6)
	144
	106
	54

	From this: risk value
	142
	104
	54

	Environmental costs
	:
	:
	:

	Nature and landscape, soil and water pollution
	:
	:
	:

	Nuclear risk
	:
	:
	:

	Total
	1774)
	1404)
	944)

	Revenues
	
	
	

	Directly related to a specific cost category
	
	
	

	Charges for infrastructure usage1)
	–
	–
	–

	Fixed
	–
	–
	–

	Variable
	–
	–
	–

	Subsidies for concessionary fares
	:
	:
	:

	Ticket revenues7)
	374
	374
	373

	Additional information
	
	
	

	Other transport specific revenues1)
	
	
	

	Fuel tax
	–
	–
	–

	VAT on fuel tax
	–
	–
	–

	Subsidies8) 9)
	253
	261
	257

	1) Buses are included in the road account except where indicated. – 2) Including infrastructure costs, no separation from supplier operating costs possible. Supplier operation costs of public bus services are included. – 3) Noise emissions of tram and trolley buses are included in the noise costs of road, estimates for noise costs of the metro in Vienna are not available. – 4) Total incomplete, one or more cost category missing. – 5) No delay costs for buses could be calculated. – 6) No information on material damage available. – 7) Also includes revenues from public bus companies. – 8) Also includes subsidies granted to public bus companies. – 9) Total subsidies – no separation into subsidies for concessionary fares and other subsidies possible.

Source: Herry et al. (2002)


Means of urban public transport (UPT) considered in this account are tram, trolley bus and metro systems. Buses are considered only when their costs and revenues can be separated from the road account. It was not possible to complete a full account for the urban public transport sector. It was also not possible to separate infrastructure costs from supplier operating costs because of the highly aggregated basic data. 

Due to the non-availability of input data, delay costs are underestimated because they do not include buses. Therefore, it is not possible to determine the total costs of this transport mode. Note, that there are also gaps in the account for 2005. The most relevant cost category that could be calculated is supplier operating costs which also includes infrastructure costs. These costs are expected to increase by about 10% by 2005.

Comments on specific cost categories

Infrastructure costs

For public transport it was not possible to determine infrastructure costs because the available data did not allow separation of infrastructure and operating costs. For this reason, infrastructure cost are included in the supplier operating costs, except for buses where the infrastructure costs are shown in the road account.

Supplier operating costs

The total costs (infrastructure and operation) of companies handling scheduled land passenger transport, excluding rail, were obtained from Statistic Austrian. The data is of good quality but also includes the infrastructure costs.

Delay costs due to congestion

Delay costs due to congestion were estimated by using a modelling approach. The average percentage of congested trips and average speeds were adapted from existing data for Germany. This was assumed to be acceptable as this data is not available for Austria and the structure of delay is considered to be comparable between these countries. It was not possible to include the delay costs of passengers travelling with buses because no data on passenger-trip-km with buses was available. For these reasons, the value for delay costs of €33 million due to congestion are considered to be underestimated. 

Accident costs

The input data for estimating the accident costs of urban public transport (injuries, casualties) is of very good quality. However, information on material damage costs was not available. The accident costs of buses are included in this account and are excluded from the road transport account so that no double counting occurs. 

Environmental costs 

The basic data used for the estimation of environmental costs was provided by the Federal Department for the Environment and is of good quality. Specific data relating to urban public transport emissions was available. However, noise data was not available separately for public transport, it is included in the road account.

Environmental costs are low and approximately equal to delay costs. Both these costs play a minor role within the total costs of urban public transport.

Taxes, charges and subsidies

Alongside supplier operating costs, input data for taxes, charges and subsidies was obtained from Statistic Austria and is of good quality. 

In table 11 the average variable and average costs of metro, tram and trolley bus services are shown. In table 12 the total costs of public transport (metro, tram and trolley bus) are shown disaggregated by vehicle type.

Table 11
Average variable and average costs and revenues of metro, tram and trolley bus 
per vehicle km in Austria 
– €/vehicle km at 1998 prices –

	
	Average variable costs
	Average1)

	
	Metro
	Tram and trolley bus
	Average for mode

	Costs
Core information2)
	
	
	

	Infrastructure costs 
	:
	:
	:

	Capital costs
	:
	:
	:

	Running costs
	:
	:
	:

	Supplier operating costs3) 4)
	:
	:
	16.68

	Accident costs (user external)5)
	:
	:
	0.560

	Administrative costs
	:
	:
	0.033

	Health costs
	:
	:
	0.090

	Production loss
	:
	:
	0.437

	Environmental costs
	:
	:
	:

	Air pollution
	0.017
	0.017
	0.017

	Global warming
	0.038
	0.017
	0.021

	Noise6)
	:
	:
	:

	Total
	0.0557)
	0.0347)
	17.287)

	Additional Information
	
	
	

	Delay costs5)
	:
	:
	0.667

	Accident costs (user internal)5)
	:
	:
	2.126

	Administrative
	:
	:
	0.044

	Material damage
	:
	:
	:

	Risk value
	:
	:
	2.081

	Environmental costs
	:
	:
	:

	Total
	:
	:
	2.797)

	Revenues
	:
	:
	:

	User tariffs8)
	:
	:
	7.48

	Subsidies9) 
	:
	:
	5.22

	Basic data
	
	
	Total

	Passenger carried (million)
	378
	386
	764

	Passenger km (million)
	2 194
	1 360
	3554

	Vehicle km (million)
	10
	40
	50

	1) Average costs are calculated by dividing the total costs or revenues by the total vehicle (trolley bus, tram and metro) kilometres. – 2) Buses are included in the road account except where indicated. – 3) Including infrastructure costs, no separation from supplier operating costs possible. Supplier operation costs of public bus services are included. – 4) Data not sufficient to split between fixed and variable costs. – 5) No allocation to means of transport possible. – 6) Noise emissions of tram and trolley buses are included in the noise costs of road, estimates for noise costs of the metro in Vienna are not available. – 7) Total incomplete, one or more cost category missing. – 8) Also includes revenues from public bus companies. – 9) Also includes subsidies granted to public bus companies. Total subsidies – no separation into subsidies for concessionary fares and other subsidies possible.

Source: Herry et al. (2002)


Table 12
Total costs and revenues of metro, tram and trolley bus in Austria 
– € million at 1998 prices –

	
	Metro
	Tram and trolley bus
	Total

	Costs
Core information1)
	
	
	

	Infrastructure costs 
	:
	:
	:

	Capital costs
	:
	:
	:

	Running costs
	:
	:
	:

	Supplier operating costs2)
	:
	:
	834

	Accident costs (user external)
	:
	:
	28.0

	Administrative costs
	:
	:
	1.6

	Health costs
	:
	:
	4.5

	Production loss
	:
	:
	21.8

	Environmental costs
	:
	:
	:

	Air pollution
	0.2
	0.7
	0.9

	Global warming
	0.4
	0.7
	1.1

	Noise3)
	:
	:
	:

	Total
	0.24)
	0.74)
	8654)

	Additional Information
	
	
	

	Delay costs
	:
	:
	34

	Accident costs (user internal)5)
	:
	:
	106

	Administrative
	:
	:
	2.2

	Material damage
	:
	:
	:

	Risk value
	:
	:
	104

	Environmental costs
	:
	:
	:

	Nature, landscape, soil and water pollution
	:
	:
	:

	Nuclear risk
	:
	:
	:

	Total
	:
	:
	1404)

	Revenues
	
	
	

	User tariffs6)
	:
	:
	374

	Subsidies7) 8)
	:
	:
	261

	Basic data
	
	
	

	Passenger carried (million)
	378
	386
	764

	Passenger km (million)
	2 194
	1 360
	3 554

	Vehicle km (million)
	10
	40
	50

	1) Buses are included in the road account except where indicated. – 2) Including infrastructure costs, no separation from supplier operating costs possible. Supplier operation costs of public bus services are included. – 3) Noise emissions of tram and trolley buses are included in the noise costs of road, estimates for noise costs of the metro in Vienna are not available. – 4) Total incomplete, one or more cost categories missing. – 5) Insufficient data for the estimation of material damage costs. – 6) Also includes revenues from public bus companies. – 7) Also includes subsidies granted to public bus companies. – 8) Total subsidies – no separation into subsidies for concessionary fares and other subsidies possible.

Source: Herry et al. (2002)


4.4
Aviation

The air transport account for Austria for 1996, 1998 and 2005 is summarised in table 13.

Table 13
Austrian air transport account for 1996, 1998 and 2005 
– € million at 1998 prices –
	Costs
	
	
	

	Core information
	1996
	1998
	2005

	Infrastructure costs airports1)
	296
	334
	455

	Capital costs
	58
	67
	84

	Running costs
	238
	267
	371

	Infrastructure costs flight control
	168
	175
	200

	Capital costs
	22
	23
	23

	Running costs
	145
	152
	176

	Accident costs (user external)
	7
	6
	6

	Environmental costs
	63
	73
	104

	Air pollution
	25
	29
	42

	Global warming
	35
	41
	59

	Noise2)
	3
	3
	3

	Total
	534
	588
	765

	Additional information
	
	
	

	Delay costs
	48
	57
	103

	Accident costs (user internal)3)
	:
	:
	:

	Risk value
	39
	35
	39

	Environmental costs
	:
	:
	:

	Nature and landscape, soil and water pollution
	:
	:
	:

	Nuclear risk
	:
	:
	:

	Total
	874)
	924)
	1424)

	Revenues
	
	
	

	Directly related to a specific cost category
	
	
	

	Charges for infrastructure usage
	
	
	

	Airport revenues5)
	255
	278
	422

	Austro Control revenues5)
	139
	151
	176

	Total
	394
	429
	598

	Other transport specific revenues
	
	
	

	Fuel tax
	0
	0
	0

	VAT on fuel tax
	0
	0
	0

	Security charge
	12
	25
	38

	Subsidies
	–
	–
	–

	Non transport-related revenues of airports
	122
	129
	191

	1) Total infrastructure costs of airports – no separation of aviation infrastructure costs possible. – 2) Average value for the 90’s. – 3) No information on material damage available. – 4) Total incomplete, one or more cost categories not available. – 5) Only aviation revenues.

Source: Herry et al. (2002)


The core costs as assessed for the air transport account in 1998 amounted to about €0.6 billion. The additional transport costs calculated are below €0.1 billion. These figures refer to commercial aviation at the six Austrian international airports (Vienna, Graz, Innsbruck, Klagenfurt, Linz and Salzburg) and flight control services. Regional and private airports play only a minor role in air transport in Austria and therefore were not included in the account. The costs of aviation make up only a very small part of the transport sector costs when compared to the costs of road and rail transport. The largest part of the costs are transport system internal. About 75% of these costs are infrastructure costs, but this percentage also includes the non-transport-related infrastructure costs of aviation that could not be separated from transport-related costs. The delay costs of aviation are higher than the total accident costs and are almost as high as the environmental costs. With about 8% of the total costs the delay cost category has almost the same importance for aviation as for road transport.

Looking at the table above, infrastructure costs do not seem to be covered. However, a correct interpretation has to consider that in contrast to the infrastructure costs, the revenues were split into transport-related costs and non transport-related costs. Adding up the transport-related revenues and the non aviation revenues the infrastructure costs are more than covered by the revenues.

The total costs of aviation as given in the table above is expected to increase significantly between 1998 and 2005 (almost 35% ). This increase is the consequence of the considerable growth of the airport infrastructure costs (+36%), the delay costs (+80%) and of the environmental/climate costs (+45%). 

Comments on specific cost categories

Infrastructure costs

Capital costs for the aviation sector were calculated using the values of fixed assets of airport companies and the annuity method. This data and data for the assessment of running costs was taken from the business reports of the airports. Running costs were also obtained from Austrian flight control. Data quality is considered to be very good, but it was not possible to separate infrastructure costs from supplier operating and non transport-related costs.

Infrastructure costs of the six airports and flight control were about 8% of the total infrastructure costs of all modes. They are by far the highest cost category within this mode (75%).

Delay costs due to congestion

Air congestion costs are based on an AEA statistics on arrival delays of more than 15 minutes at the Vienna International Airport. The percentages given were used to evaluate delay costs for all flights (passengers and freight) in Austria.

It is worthwhile mentioning that the estimated delay costs were higher than the total accident costs. This relationship occurred only in the aviation sector while for all other modes accident costs exceeded delay costs.

Accident costs

The input data for estimating air accident costs (injuries, casualties) was reliable and comes from official statistics (Statistic Austria). The basic data used was from the account year considered. Information on material damages is not available and was not assessed for this transport mode. Accident costs amount to the smallest share of the total costs of aviation.

Environmental costs 

The basic data used for the estimation of environmental costs was provided by the Federal Department for the Environment and is of good quality. Specific data relating to air emissions was available except for PM10, where no estimations exist in Austria. Noise data was only available as average for the 90’s but not for one specific year.

With approximately 10% of the total costs, the environmental costs of aviation were the second most important cost category after the infrastructure costs within the aviation sector. Still, these costs represent 0.05% of the GDP but are proportionally low when compared to other modes.

Taxes, charges and subsidies

As with the capital and the running costs, input data for taxes, charges and subsidies was obtained from the business reports of the six national airports and the flight control. 

The following table presents the average costs and revenues of aviation per aircraft movement. Due to the lack of data, no allocation of the average or total costs to passenger and cargo transport was possible.

Table 14
Average costs and revenues of aviation per movement in Austria 
– €/aircraft movement at 1998 prices –

	
	Average variable costs1)
	Average2)

	
	Passenger
	Cargo
	All aircraft

	Core information
	
	
	

	Infrastructure costs airports
	
	
	1 382.32

	Capital costs
	:
	:
	277.29

	Running costs
	:
	:
	1 105.03

	Infrastructure costs flight control
	
	
	724.27

	Capital costs
	:
	:
	95.19

	Running costs
	:
	:
	629.08

	External accident costs
	
	
	26.2

	Administrative
	:
	:
	0.2

	Health costs
	:
	:
	1.8

	Production loss
	:
	:
	24.2

	Environmental costs
	
	
	302.12

	Air pollution
	:
	:
	120.02

	Global warming
	:
	:
	169.69

	Noise3)
	:
	:
	12.42

	Total 
	:
	:
	2 434.91

	
	
	
	

	Additional information
	
	
	

	Delay costs
	:
	:
	235.90

	Internal accident costs4)
	
	
	144.85

	Administrative
	:
	:
	0.3

	Material damages
	:
	:
	:

	Risk value
	:
	:
	144.55

	Environmental costs
	:
	:
	:

	Total 
	:
	:
	380.765)

	
	
	
	

	Revenues
	
	
	

	Charges for infrastructure usage
	:
	:
	:

	Airport revenues6)
	:
	:
	1 150.55

	Austro Control revenues6)
	:
	:
	624.94

	Fuel tax
	–
	–
	–

	VAT on fuel tax
	–
	–
	–

	Security charge
	:
	:
	120.02

	Total
	:
	:
	1 895.51

	Subsidies 
	–
	–
	–

	
	
	
	

	Basic data
	
	
	Total

	Passenger carried (million)
	14
	–
	14

	Tonnes carried (1000)
	–
	130
	39

	Movements (1000)
	242
	242

	1) Data is insufficient to allocate to costs to passenger or freight transport. – 2) Average costs are calculated by dividing the total costs or revenues by the total number of movements. – 3) Average value for the 90’s. – 4) Excluding material damage. – 5) Total incomplete. – 6) Only aviation related revenues.

Source: Herry et al. (2002)


4.5 Inland waterway 

The inland waterway account for Austria for 1996, 1998 and 2005 is summarised in table 15.

Table 15
Austrian inland waterway account for 1996, 1998 and 2005 
– € million at 1998 prices –

	Costs
	
	
	

	Core information
	1996
	1998
	2005

	Infrastructure costs1)
	18
	22
	29

	Capital costs
	:
	:
	:

	Running costs
	:
	:
	:

	Accident costs (user external)2)
	2
	0.2
	0.2

	Environmental costs
	5
	6
	5

	Air pollution
	4
	5
	4

	Global warming
	1
	1
	1

	Noise
	0
	0
	0

	Total
	25
	28
	35

	Additional information
	
	
	

	Delay costs 
	0
	0
	0

	Accident costs (user internal)2) 3)
	:
	:
	:

	Risk value
	12
	0.4
	0.5

	Environmental costs
	:
	:
	:

	Total
	124)
	0.44)
	0.54)

	Revenues
	
	
	

	Directly allocatable 
	
	
	

	Charges for infrastructure usage
	:
	:
	:

	Fixed
	:
	:
	:

	Variable
	:
	:
	:

	Revenues of support services for shipping5)
	18
	20
	25

	Total
	184)
	204)
	254)

	Additional information
	
	
	

	Other transport specific revenues
	
	
	

	Fuel tax
	0
	0
	0

	VAT on fuel tax
	0
	0
	0

	Subsidies
	:
	:
	:

	Non transport-related revenues
	:
	:
	:

	1) Total infrastructure and operation costs– no separation of transport infrastructure costs possible. – 2) In 1996: high costs because of the accident involving the “Dumbier” (6 fatalities). – 3) No information on material damage. – 4) Total incomplete, one or more cost or revenue categories not available. – 5) Includes: dispatch counters, landing docks, rescue services, docking, harbour services and locks.

Source: Herry et al. (2002)


The mode inland waterways only plays a very minor role when the territoriality principle is taken to assess costs – which is the case for UNITE. For Austria this mode is limited to the freight traffic on the Danube. Total costs of inland waterways amounted to €28 million in 1998. This is only about 0.2% of the total road costs or 0.6% of the total rail costs. 
Table 16 gives an overview about the average variable costs and revenues per tonne km. The number of vehicle-km is not available, therefore average costs per vehicle-km can not be shown. In order to present some information about average variable costs the basis tonne-km has been utilised.

Table 16
Average costs and revenues of inland waterways in Austria 
– €/tkm at 1998 prices –

	Costs
	

	Core information
	Cargo

	Infrastructure costs
	:

	Capital costs
	:

	Running costs
	:

	Accident costs (user external)
	0.000078

	Administrative
	0.000003

	Health costs
	0.000011

	Production loss
	0.000065

	Environmental costs
	0.002444

	Air pollution
	0.001990

	Global warming
	0.000454

	Noise
	0

	Total
	0.002522

	Additional information
	

	Delay costs 
	0

	Accident costs (user internal)1) 
	0.000192

	Administrative
	0

	Material damage
	:

	Risk value
	0.000192

	Environmental costs
	:

	Nature and landscape, soil and water pollution
	:

	Nuclear risk
	:

	Total
	0.000192

	Revenues
	

	Charges for infrastructure usage
	:

	Fixed
	:

	Variable
	:

	Revenues of support services for shipping2)
	0.008731

	Fuel tax
	–

	VAT on fuel tax
	–

	Total
	0.008731

	Additional information
	

	Subsidies
	:

	Basic data
	

	Transported tonnes (million)
	10.236

	Tonne km (billion)
	2.279

	1) Without material damage. – 2) Include: dispatch counters, landing docks, rescue services, docking, harbour services and locks.

Source: Herry et al. (2002)


5
Pilot account for Denmark

The main results obtained from the Danish pilot transport accounts are summarised in this chapter. For full details about the methodology and the input data used within the Danish account refer to Annex 2 “The Pilot Account for Denmark” (PRODEC 2002).

Before the detailed results of the Danish pilot accounts are discussed, basic social and economic indicators are presented in table 17.

Table 17
Basic indicators for Denmark 1996 and 1998

	
	unit
	1996
	1998

	Land area
	sqkm
	43 094
	43 094

	Population
	1 000
	5 251
	5 294

	Population density
	inhabitants/sqkm
	122
	123

	Population employed
	1 000
	2 649
	2 698

	Employment rate
	%
	50.4
	51.0

	GDP1)
	€ billion
	142 588
	145 840

	GDP per capita
	€ million
	27 154
	27 548

	GDP growth rate 
(change to previous year)
	% 
(in prices of 1995)
	2.3
	2.4

	Consumer price index 
	1995 = 100
	103
	106

	1) At market prices.

Source: Danish Statistical Yearbook (2000)


In table 18, the basic transport indicators used within the Danish pilot account are presented. 

Table 18
Basic transport-related indicators for Denmark 1998 per mode

	Indicator
	Unit
	Road
	Rail
	Public transport
	Aviation
	Inland waterway navigation
	Maritime shipping
	Total

	Transport performance
	
	
	
	
	
	
	
	

	Passengers carried
	million
	4 840
	161
	456
	10
	-
	0
	5 467

	
	%
	88.5
	2.9
	8.3
	0.2
	-
	0
	100

	Passenger-km
	million Pkm
	58 082
	5 571
	2 789
	424
	-
	0
	66 866

	
	%
	86.9
	8.3
	4.2
	0.6
	-
	0
	100

	Goods transported1)
	million t
	347
	2,8
	-
	0,1
	-
	88.1
	438

	
	%
	79.2
	0.6
	-
	0.0
	-
	20.1
	100

	Tonne-km1)
	million tkm
	10 697
	616
	-
	-
	-
	-
	11 313

	
	%
	94.6
	5.4
	-
	-
	-
	-
	100

	Number of vehicles
	1000
	2 3123)
	0.4544)
	13.85) 
	0.216)
	-
	:
	-

	Vehicle kilometres
	million km
	42 766
	44.8
	5897)
	-
	-
	-
	-

	Network length
	1000 km
	71.4
	2.7
	-
	-
	-
	-
	

	Employees
	1000
	382)
	10.3
	14.410)
	11.3
	-
	1411)
	8812)

	Gross investments8)
	€ million
	400
	190
	
	293
	-
	57
	939

	
	%
	42.6
	20.2
	
	31.2
	-
	6.0
	100

	Gross capital stock9)
	€ million
	-
	-
	-
	-
	-
	-
	-

	
	%
	-
	-
	-
	-
	-
	-
	-

	Accidents
	
	
	
	
	
	
	
	

	Number of injuries
	persons
	10 686
	31
	-
	5
	-
	10
	10 732

	Number of fatalities
	persons
	504
	10
	-
	14
	-
	2
	530

	Environment
	
	
	
	
	
	
	
	

	Direct transport emissions
	
	
	
	
	
	
	
	

	CO2
	million t
	17.9
	0.4
	0.4
	2.6
	-
	-
	21.3

	PM2.5
	t (exhaust)
	-
	-
	-
	-
	-
	-
	0

	PM10
	t (non-exhaust)
	4 567
	111
	203
	0
	-
	-
	4 881

	NOx
	t
	115 541
	2 709
	5 234
	1 994
	-
	-
	125 478

	SO2
	t
	2 565
	340
	129
	11
	-
	-
	3 045

	NMVOC
	t
	94 480
	160
	365
	302
	-
	-
	95 307

	1) Excluding goods transported in pipelines. – 2) Road freight only. – 3) Excluding trailers. – 4) Locomotives and rail cars only. – 5) Buses only. – 6) Commercial aircraft only. – 7) Bus and urban rail transport. – 8) Excluding land value. At current prices and investments in the Great Belt Fixed Link and the Oresund Fixed Link. – 9) Excluding land value. At prices of 1995. – 10) Including employees in S-Trains. – 11) Excluding employees in seaports. – 12) Excluding employees in inland waterway harbours, seaports, storage facilities, shippers etc.. 

Source: Statistics Denmark (2000)


5.1
Road transport

In table 19, a summary of the Danish road account for 1996, 1998 and 2005 is presented.

Table 19
Danish road account for 1996, 1998 and 2005 
– € million at 1998 prices –

	Costs
	
	
	

	Core information
	1996
	1998
	2005

	Infrastructure Costs
	1 281
	1 227
	1 170

	Capital costs1)
	6641)
	6511)
	6071)

	Running costs2)
	6172)
	5762)
	5632)

	Accident costs (user external)
	732
	679
	549

	Environmental costs
	764
	761
	581

	Air pollution
	544
	496
	292

	Global warming
	220
	265
	289

	Noise
	:
	:
	:

	Total3)
	2 7773)
	2 6673)
	2 3003)

	Additional information
	
	
	

	Delay costs
	392
	407
	480

	Time costs
	320
	334
	389

	Fuel costs
	72
	73
	91

	Accident costs (user internal)
	:
	:
	:

	Risk value
	2 311
	1 192
	949

	Environmental costs
	
	
	

	Nature and landscape, soil and water pollution
	132
	127
	73

	Nuclear risk
	-
	-
	-

	Total4)
	2 8354)
	1 7264)
	1 5024)

	Revenues
	
	
	

	Directly related to a specific cost category
	
	
	

	Charges for infrastructure usage
	
	
	

	Fixed (Eurovignette)
	:
	:
	:

	Variable (bridge tolls)
	35
	38
	50

	Total
	35
	38
	50

	Other transport specific revenues
	
	
	

	Annual circulation tax
	656
	725
	1 111

	Fuel Duty
	1 096
	1 178
	1 560

	Vehicle registration Tax
	2 048
	2 439
	1 881

	Insurance Tax
	142
	179
	230

	Total
	3 942
	4 520
	4 782

	Subsidies
	0
	0
	0

	1) Including land value. These costs exclude the costs of the Great Belt Link and Oeresund Link. If these capital costs were included additional capital costs would be: 1996: €252 million, 1998: €334 million and 2005: €299 million. – 2) Road maintenance costs only. – 3) Excluding noise exposure costs and the costs of the Great Belt Link and Oeresund Link. – 4) Total incomplete.

Source: PRODEC (2002)


In 1998, the core year of the pilot accounts, the largest cost block was total external and internal accident costs. Total accident costs amounted to €1.9 billion, out of these €679 million were external accident costs, i.e. those parts of accident costs that are not borne by road users themselves or by transport insurance companies but society as a whole. The risk value associated with taking part in transport made up the remaining (user internal) accident costs of €1192 million. Infrastructure costs were €1227 million, and the environmental costs amounted to €761 million. Congestion costs, which in the UNITE accounts refer to extra time and fuel costs caused by delay, were calculated to be €407 million. On the revenue side, revenues related to the use of road infrastructure were €38 million in 1998. Revenues from the Eurovignette could not be determined. Vehicle related tax and duty revenues amounted to €4.5 billion in 1998.

Comments on specific cost categories

Infrastructure costs 

Infrastructure costs (including land value) were quantified using the perpetual inventory model. The data required for the estimation of running costs was obtained from official statistics, but is restricted to maintenance costs only. The infrastructure cost data is considered to be of good quality. In the timeframe UNITE covers, two special infrastructure projects (Great Belt Link and Oeresund Link) were completed. These links cannot be completely allocated to road or to rail transport and have been viewed separately for the estimation of capital costs. If the costs of these links were attributed wholly to road transport the road infrastructure capital costs would be: €916 million for 1996, €985 million for 1998 and €906 million for 2005, giving total infrastructure costs of €1533 million for 1996, €1561 million for 1998 and €1469 million for 2005.

Delay costs due to congestion

The basic data for the evaluation of delay costs due to congestion for road vehicles was of good quality. Missing data could be estimated, allowing the modelling approach for the UNITE pilot accounts described in Link (2000) to be used. However, the share of congested traffic was taken from Germany, using the assumption that the congestion mix in Denmark is very similar. It is open to what extent this transfer of data can and should be carried through. The results should be considered to give an indication of the extra time and fuel costs caused by delay on roads in Denmark and not an exact measurement of these costs.

Accident costs

The detailed input data required for estimating accident costs is reported annually by Statistics Denmark. This data is of high quality concerning personal injury but gives no indication of material damage and this cost subcategory could not be presented. Under-reporting of road accidents was taken into account using a study from Andersen & Kidholm, (1998). In 1998 the breakdown of user external accident costs is as follows: 53% were related to medical costs 44% were related to production loss and the remaining small percentage was related to administrative costs. All medical costs were considered to be external, meaning it is assumed that all medical treatment costs are covered by the Danish National Health Care System.

The 2005 forecast is based on the assumption that the present trend in the number of accident remains constant and that all types of road accidents will be reduced - even though road transport is expected to increase over the same time period. 

Environmental costs

Most basic data required for the evaluation of environmental costs has been obtained from the Danish National Environmental Research Institute (NERI). The data is of good quality and was suitable for quantifying environmental costs using the impact pathway method. For Denmark, no data regarding the emission of PM10 was available but general estimates could be made. It must also be noted that the latest detailed analysis of noise exposure due to road transport in Denmark dates back to 1994 and does not break down exposure by time of day. As this data was not suitable for the model utilised within UNITE, no estimation of costs relating to noise exposure could be made. These factors lead to some uncertainty regarding the results of the core environmental cost category, which can only be considered to be an estimation. Because of the comparatively high average age of vehicles in Denmark (eight years), environmental costs are proportionally higher than other countries within this tranche. 

Taxes, charges and subsidies

In comparison to other European countries, taxes in Denmark associated with registering road vehicles are quite high. The data required for the estimation of all road taxes comes from official sources and is of good quality. No information regarding Eurovignette revenues was available.

The average variable and average costs of road transport in Denmark can be seen in table 20. A breakdown of costs to vehicle types for all roads was carried out and is presented on table 21. 
Table 20
Average variable and average costs of road transport per vehicle km: Denmark
– €/km at 1998 prices –

	All Roads 1998

	
	Average variable costs
	Average1)

	
	Motor-cycles
	Passenger cars
	Buses
	LGV
	HGV
	All road 

	Core information
	

	Infrastructure costs2)
	:
	:
	:
	:
	:
	0.02869

	Capital costs
	:
	:
	:
	:
	:
	0.015223)

	Running costs
	:
	:
	:
	:
	:
	0.013474)

	External accident costs5)
	:
	:
	:
	:
	:
	0.01588

	Environmental costs
	0.0151
	0.0094
	0.0885
	0.0362
	0.1223
	0.01779

	Air pollution
	0.0114
	0.0052
	0.0618
	0.0273
	0.0873
	0.01160

	Global warming
	0.0038
	0.0042
	0.0266
	0.0089
	0.0350
	0.00620

	Noise
	:
	:
	:
	:
	:
	:

	Total
	0.01516)
	0.00946)
	0.08856)
	0.03626)
	0.12236)
	0.062366)

	
	

	Additional information
	

	Delay costs5)
	:
	:
	:
	:
	:
	0.00951

	Internal accident costs5)
	:
	:
	:
	:
	:
	0.02787

	Material damages
	:
	:
	:
	:
	:
	:

	Risk value5)
	:
	:
	:
	:
	:
	0.02787

	Environmental costs5)
	:
	:
	:
	:
	:
	0.00297

	Nature, landscape, soil and water pollution5)
	:
	:
	:
	:
	:
	0.00297

	Total
	:
	:
	:
	:
	:
	0.040366)

	
	
	
	
	
	
	

	Revenues
	
	

	Fixed
	:
	:
	:
	:
	:
	

	Vehicle registration Tax
	:
	:
	:
	:
	:
	0.0570

	Insurance Tax
	:
	:
	:
	:
	:
	0.0042

	Variable
	:
	:
	:
	:
	:
	

	Annual circulation tax
	:
	:
	:
	:
	:
	0.0170

	Fuel Duty
	:
	:
	:
	:
	:
	0.0275

	Total
	:
	:
	:
	:
	:
	0.1057

	
	

	Basic data
	Total

	Million vehicle km
	506.4
	35209.9
	590.4
	4897.7
	1561.2
	42 7667)

	Thousand vehicles
	94
	1 738
	13.8
	298
	59
	2326

	Million passenger km
	58 082
	–
	58 082

	Million tonne km
	–
	–
	–
	10 697
	10 697

	1) Average costs are calculated by dividing the total costs or revenues by the total vehicle kilometres. –  2) Insufficient data for the presentation of average variable costs. – 3) Including land value. These costs exclude the costs of the Great Belt Link and Oeresund Link. – 4) Road maintenance costs only. – 5) No allocation to vehicle groups possible. – 6) Total incomplete. – 7) Total includes 123.8 thousand agricultural vehicles.

Source: PRODEC (2002)


Table 21
Total costs of road transport: Denmark 
– € million at 1998 prices –

	All Roads

	
	1998

	
	Motor-cycles
	Passenger cars
	Buses
	LGV
	HGV
	Total

	Core information
	
	
	
	
	
	

	Infrastructure costs1)
	:
	:
	:
	:
	:
	1 227

	Capital costs
	:
	:
	:
	:
	:
	6512)

	Running costs
	:
	:
	:
	:
	:
	5763)

	External accident costs1)
	:
	:
	:
	:
	:
	679

	Police / Administration
	:
	:
	:
	:
	:
	16

	Health costs
	:
	:
	:
	:
	:
	362

	Production loss
	:
	:
	:
	:
	:
	301

	Environmental costs
	8
	332
	53
	177
	191
	761

	Air pollution
	6
	183
	37
	134
	136
	496

	Global warming
	2
	149
	15
	44
	55
	265

	Noise
	:
	:
	:
	:
	:
	:

	Total 
	85)
	3325)
	535)
	1775)
	1915)
	2 6674) 5)

	Additional information
	
	
	
	
	
	

	Delay costs
	274
	66
	54
	13
	134

	Internal accident costs1)
	:
	:
	:
	:
	:
	1 192

	Material damages
	:
	:
	:
	:
	:
	:

	Risk value
	:
	:
	:
	:
	:
	1 192

	Environmental1)
	
	
	
	
	
	

	Nature, landscape, soil, water pollution
	:
	:
	:
	:
	:
	127

	Total 
	2745)
	665)
	545)
	135)
	14535)

	Revenues
	
	
	
	
	
	

	Fixed1)
	:
	:
	:
	:
	:
	

	Annual circulation tax
	:
	:
	:
	:
	:
	725

	Vehicle registration tax
	:
	:
	:
	:
	:
	2 439

	Insurance tax
	:
	:
	:
	:
	:
	179

	Variable1)
	:
	:
	:
	:
	:
	

	Infrastructure usage
	
	
	
	
	
	38

	Fuel Duty
	:
	:
	:
	:
	:
	1 178

	Total
	:
	:
	:
	:
	:
	4 558

	Basic data
	
	
	
	
	
	

	Million vehicle km
	506
	35 210
	590
	4 898
	1561
	42 766

	Million passenger km
	58 028
	-
	-
	58 028

	Million tonne km
	-
	-
	-
	10 697
	10 697

	1) No allocation to vehicle groups possible. – 2) Including land value. These costs exclude the costs of the Great Belt Link and Oeresund Link. If these capital costs were included additional capital costs are: 1996: €252 million, 1998: €334 million and 2005: €299 million. – 3) Road maintenance costs only. – 4) Excluding noise exposure costs and the costs of the Great Belt Link and Oeresund Link. – 5) Total incomplete.
Source: PRODEC (2002)


5.2
Rail transport

The summary of the Danish rail account for 1996, 1998 and 2005 is presented in table 22. 

Table 22
Danish rail account for DSB 1996, 1998 and 2005 
– € million at 1998 prices –

	Costs
	
	
	

	Core information
	1996
	1998
	2005

	Infrastructure Costs1)
	191
	255
	203

	Capital costs
	:
	:
	:

	Running costs
	:
	:
	:

	Supplier operating costs2)
	965
	769
	632

	Accident costs (user external)
	6
	21
	2

	Environmental costs
	23
	20
	20

	Air pollution
	13
	12
	11

	Global warming
	10
	9
	9

	Noise
	:
	:
	:

	Total3)4)
	1185
	1065
	857

	Additional information
	
	
	

	Delay costs
	8
	9
	9

	Accident costs (user internal)
	:
	:
	:

	Risk value
	35
	42
	15

	Environmental costs
	1
	0
	0

	Nature and landscape, soil and water pollution
	1
	0
	0

	Nuclear risk
	:
	:
	:

	Total
	545)
	515)
	245)

	Revenues
	
	
	

	Directly related to a specific cost category6)
	96
	52
	169

	Transport purchase: including ferry services
	96
	32
	30

	Track and station charges 
	0
	20
	139

	Subsidies for concessionary fares
	:
	:
	:

	User tariffs (passenger and freight)
	496
	596
	679

	Total
	5925)
	6485)
	8485)

	Other transport specific revenues 
	:
	:
	:

	Fuel tax
	0
	0
	0

	Eco tax
	0
	0
	0

	VAT
	:
	:
	:

	Total
	0
	0
	0

	Subsidies
	184
	219
	:

	Non-transport-related revenues of rail companies
	:
	:
	:

	1) Infrastructure investment costs in the year given. No further information available. 2) Excluding track and station charges of €20 million in 1998 and an estimate of €139 million for 2005. – 3) Track and station charges are excluded from the total to avoid double counting. –  4) Excluding noise costs. – 5) Total incomplete. – 6) Transport purchase (i.e. ferries) is assumed not to change from 2000 to 2005.

Source: PRODEC (2002)


As it can be seen from table 22, the largest cost blocks in the core rail account for DSB in 1998 were supplier operating costs (€769 million) and infrastructure costs (€255 million). External accident costs (€21 million) and environmental costs (€20 million) build the remaining core cost categories. The majority of rail revenues reported come from user tariffs (€596 million). Considerable subsidies to the rail sector (€219 million) were documented for 1998.

The rail sector is growing in terms of the service provided – the trains operators ran 17% more train km in 1999 than in 1990. The majority of this growth can be accredited to the opening of the Great Belt Bridge for trains in 1997, increasing long distance train transport by 62%.

Comments on specific cost categories

Infrastructure

Until 1997 The Danish National Railway Agency (DSB) was responsible for all railway infrastructure and all train operations in Denmark. In 1997 the Danish State Railways was split into two companies building a new limited version of the Danish State Railways (DSB) as a train operator (and still state owned), and the Danish Railway Agency (Banestyrelsen), which maintains and develops the Danish railway network. This restructuring of the Danish railways has made it impossible to collect the long time series data required for the perpetual inventory model. Therefore, the estimation of rail infrastructure costs was based on the business reports of the two major rail companies mentioned above. These costs can not be split into capital and running costs, they represent the infrastructure investment in 1996 and 1998 and the proposed investment level for 2005. The infrastructure costs of the rail segments of the Great Belt Link are not included. These infrastructure costs have been considered separately and are documented within the road account. 

Supplier operating costs

Supplier operating costs were compiled from DSB business reports. As stated above, DSB is in the transition process from being a state owned company to becoming a limited company operating in a competitive market. This transition is, among other things, visible from the substantial reduction in the number of employees between 1996 and 2001. The assessment of supplier operating costs for the 2005 forecast should be considered to be an optimistic rough estimation only. 

Delay costs due to congestion

The basic data used to estimate the costs of delay due to rail congestion was of good quality. It should be noted that, the rail operator (currently DSB) is fined if delays are not kept below a minimum agreed on with the infrastructure provider. 

Accident costs

Rail accidents are relatively rare and there is no official accident reporting system for material damage. No differentiation is made between slight and severely injured or on-board staff and other staff was made within the statistics used. 

Environmental costs

Basic data on train mileage was utilised for the estimation of environmental costs caused by rail transport. No data for the quantification of costs relating to noise exposure was available. Because no data was available giving the split between electrically and diesel driven freight trains (data required for the estimation of air pollution costs), the known split for passenger trains was used. If this estimation is not accurate and the share of diesel freight trains is higher than evaluated, it leads to an underestimation of total environmental costs. 

Taxes, charges and subsidies

Danish National Railroads (DSB) is not required to pay fuel duty or environmental taxes. Data obtained relating to rail track access charges was only available for 2001 and no complete information about rail revenues has been made available. Freight transport is charged rail access charges based on the length of the rail infrastructure used. Subsidies were granted to DSB in 1998 but because of the changes to the structure of rail transport in Denmark no attempt has been made to estimate possible subsidies for 2005. 

The average costs for rail transport in Denmark can be seen in table 23. No further breakdown of the total costs could be made.

Table 23
Average costs of rail transport per train km: Denmark
– €/train-km at 1998 prices –

	National Rail (DSB) 1998
	Average variable costs1)
	Average2)

	
	Passenger
	Cargo
	All rail

	Core information
	
	
	

	Infrastructure costs 
	
	
	5.69196

	Capital costs
	:
	:
	:

	Running costs
	:
	:
	:

	Supplier operating costs
	:
	:
	17.16518

	External accident costs
	:
	:
	0.46875

	Environmental costs
	
	
	0.44643

	Air pollution
	:
	:
	0.26786

	Global warming
	:
	:
	0.20089

	Noise
	:
	:
	:

	Total 
	:
	:
	23.772323)

	
	
	
	

	Additional Information
	
	
	:

	Delay costs
	:
	:
	0.20089

	Internal accident costs 
	:
	:
	

	Risk value
	:
	:
	0.93750

	Environmental costs
	
	
	

	Nature, landscape, soil and water pollution
	:
	:
	:

	Nuclear risk
	:
	:
	:

	Total 
	:
	:
	1.138393)

	
	
	
	

	Revenues
	
	
	

	User tariffs (passenger and freight)
	:
	:
	13.30357

	Track and station charges
	:
	:
	1.16071

	Fuel tax
	:
	:
	0

	Eco tax
	:
	:
	0

	VAT
	:
	:
	:

	Total 
	:
	:
	14.464293)

	Subsidies
	:
	:
	4.88839

	
	
	
	

	Basic data
	:
	:
	Total

	Train kilometre (million)
	38
	6.8
	44.8

	Passenger km (million)
	5571
	-
	5571

	Tonne km (million)
	-
	616.4
	616.4

	Total number of locomotives and railcars
	-
	-
	454

	1) No split to passenger and freight rail possible. – 2) Average costs are calculated by dividing the total costs or revenues by the total train kilometres. – 3) Total incomplete. 

Source: PRODEC (2002)


5.3
Public transport: urban rail, metro and bus

The summary of the Danish public transport account can be seen in table 24. No other breakdown of costs could be made for this transport mode. 

Table 24
Danish public transport account 1996, 1998 and 2005
– € million at 1998 prices –

	Costs
	
	
	

	Core information
	1996
	1998
	2005

	Infrastructure Costs1)
	50
	140
	:

	Capital costs
	:
	:
	:

	Running costs
	:
	:
	:

	Supplier operating costs2)
	459
	484
	603

	Accident costs (user external)3)
	:
	:
	:

	Environmental costs4)
	28
	30
	30

	Air pollution
	21
	22
	22

	Global warming
	7
	8
	8

	Noise
	:
	:
	:

	Total
	5375)
	6545)
	6335)

	Additional information
	
	
	

	Delay costs3)
	:
	:
	:

	Accident costs (user internal)3)
	:
	:
	:

	
From this: risk value3)
	:
	:
	:

	Environmental costs3)
	:
	:
	:

	Nature and landscape, soil and water pollution
	:
	:
	:

	Nuclear risk
	:
	:
	:

	Total
	:
	:
	:

	Revenues
	
	
	

	Directly related to a specific cost category
	:
	:
	:

	Directly relating to infrastructure costs
	
	
	

	Charges for infrastructure usage
	:
	:
	:

	Directly relating to supplier operating costs
	
	
	

	Subsidies for concessionary fares
	:
	:
	:

	Ticket revenues
	:
	:
	:

	Other transport specific revenues
	
	
	

	Fuel tax
	0
	0
	0

	Eco tax
	0
	0
	0

	VAT
	:
	:
	:

	Total
	:
	:
	:

	Subsidies6)
	222
	241
	264

	State Subsidies
	0
	18
	41

	Regional Subsidies
	181
	171
	171

	Municipal Subsidies
	41
	53
	53

	1) Annual investment expenditure for the Copenhagen metro system only. – 2) Urban bus transport only. – 3) Buses are included within the road transport account. Urban rail is included within the rail account. – 4) Environmental costs relating to urban bus transport are contained within the road account and included here as information only.– 5) Total incomplete. – 6) All subsidies, no separation into subsidies for operation, for infrastructure or for concessionary fares possible. 

Source: PRODEC (2002)


There are no trams or trolley buses in Denmark. This account relates to urban rail and bus services within Copenhagen and the costs of the metro system still under construction. However, buses are included in the road account and urban rail services in the rail account except where indicated by footnotes in the public transport account tables. 

Comments on specific cost categories
Infrastructure costs

Infrastructure costs relate to the construction costs of a metro system in Copenhagen that is expected to open some time between 2003 and 2005. Infrastructure costs related to bus transport are included within the road account and for urban rail in the rail account. 

Supplier operating costs

As most bus lines are privately run or to some extent still regionally or locally run, information about bus transport is scarce due to the serious competition in this market. Therefore the supplier operating costs given within the account should be used only as an indication of the total costs. 

Delay costs due to congestion

These costs are considered within the road and rail accounts.

Accident costs

These costs are considered within the road and rail accounts.

Environmental costs 

As in the other modal accounts, no basic data was available to estimate noise cost. The remaining two environmental core costs were calculated using the standard UNITE methodology. The costs relate to diesel buses in operating in the greater Copenhagen area. These buses represent more than 80% of all urban bus transport in Denmark. The remaining environmental costs of bus transport (inter-urban and other urban buses) are within the road account. The environmental costs of urban rail services are contained within the rail account.

Taxes, charges and subsidies

Danish public transport does not pay fuel duty and is excused from VAT. Vehicle related taxes for buses are contained within the road account. Public transport revenues could not be quantified. Subsidies for bus transport providers were evaluated at all levels of government and shows that subsidies are mainly granted at the regional and municipal level and not at the state level. 

No further breakdown of costs and revenues for this transport mode is possible.

5.4
Aviation

The summary of the Danish aviation account can be seen in table 25.

Table 25
Danish aviation account 1996, 1998 and 2005
– € million at 1998 prices –

	Costs
	
	
	

	Core information
	1996
	1998
	2005

	Infrastructure Costs1)
	21
	293
	:

	Capital costs
	:
	:
	:

	Running costs
	:
	:
	:

	Accident costs (user external)
	0.2
	2
	3

	Environmental costs
	15
	15
	17

	Air pollution
	6
	7
	7

	Global warming
	8
	9
	10

	Noise
	:
	:
	:

	Total
	362)
	3112)
	202)

	Additional information
	
	
	

	Delay costs
	118
	119
	133

	Accident costs (user internal)
	:
	:
	:

	Risk value
	2
	9
	21

	Environmental costs
	
	
	

	Nature and landscape, soil and water pollution
	132
	127
	111

	Nuclear risk
	:
	:
	:

	Total
	2522)
	2552)
	2652)

	Revenues
	
	
	

	Directly related to a specific cost category
	:
	:
	:

	Charges for infrastructure usage
	:
	:
	:

	Total
	:
	:
	:

	Additional information
	
	
	

	Loss of revenues due to tax exemptions
	:
	:
	:

	Air passenger tax revenue
	88
	103
	118

	Total
	882)
	1032)
	1182)

	Subsidies
	:
	:
	:

	1) Annual investment in airport infrastructure. – 2) Total incomplete.

Source: PRODEC (2002)


The largest cost block in 1998 was infrastructure costs which amounted to €293 million. Environmental costs were €15 million, however, this figure excludes noise costs which could not be quantified and may be considerable. The total social costs of accidents amounted €11 million (€2 million core costs and €9 million risk value costs) and delay costs amounted to €119 million. Infrastructure related revenues came mainly from the air passenger tax at €103 million in 1998. However, it must be noted, that the figures for starting and landing fees and ATC fees were not available.

The opening of the Great Belt Bridge for rail traffic in 1997 and road traffic in 1998 has had a big impact on the Domestic flight patterns in Denmark. Prior to 1997 a one hour ferry connection operating every half hour was required for trips between the peninsula of Jutland and related islands and Zealand with Copenhagen. The Great Belt Bridge reduced this time to 12 minutes. As a consequence a number of local airports have closed and domestic flights have seen a reduction of 22% in take-offs and landings. However, international traffic has increased by 43% over the same period of time.

Comments on specific cost categories
Infrastructure costs

Infrastructure costs reported here are infrastructure investments in the year given. These costs fluctuate greatly between years in Denmark and therefore we were not able to estimate them for 2005. The large increase in infrastructure costs between 1996 and 1998 was directly related to the construction of the Kastrup Airport train station and connection to the Øresund Bridge. If this construction is excluded from the account, then the investment level is very similar to that in 1996.

Delay costs due to congestion

The high costs of aviation related delay may be over-estimated. The calculated costs are based on an assumed rate of short delays (7.5% of all flights) and significant delays (25.5% of all flights). These assumptions may not reflect the actual delay situation in Denmark and should be treated with caution.

Accident costs 

Basic data for aviation accidents is of a high quality and very detailed. The accident rate is very low. 
Environmental costs

As with the other modes in the pilot account for Denmark, no noise costs could be calculated. For air transport, these costs can be expected to be substantial. The additional environmental cost category (nature and landscape, soil and water pollution) was evaluated but the calculated costs are higher than can reasonably be expected. These costs should be treated with caution. 
It was not possible to provide total costs disaggregated into passenger and cargo costs. Average variable costs are only available for passenger tax revenues and can be seen in table 26. Also provided in table 26, are the average costs of aviation per aircraft movement.

Table 26
Average variable and average costs of aviation transport: Denmark
– €/aircraft movement at 1998 prices –

	
	1998

	
	Average variable costs
	Average1)

	
	Passenger
	Cargo
	All aircraft

	Core information
	
	
	

	Infrastructure costs2)
	:
	:
	564.66

	Capital costs
	:
	:
	:

	Running costs
	:
	:
	:

	External accident costs2)
	:
	:
	3.85

	Environmental costs2)
	:
	:
	30.83

	Air pollution
	:
	:
	13.49

	Global warming
	:
	:
	17.34

	Noise
	:
	:
	:

	Total 
	:
	:
	599.343)

	
	
	
	

	Additional information
	
	
	

	Delay costs2)
	:
	:
	229.33

	Accident costs (internal)2) 4)
	:
	:
	17.34

	From this: risk value
	:
	:
	17.34

	Environmental costs2)
	:
	:
	

	Nature, landscape, soil and water pollution
	:
	:
	244.75

	Nuclear risk
	:
	:
	0

	Total 
	:
	:
	491.433)

	
	
	
	

	Revenues
	
	
	

	Air passenger tax revenue
	198.50
	:
	198.50

	Subsidies
	:
	:
	:

	Basic data
	:
	:
	Total

	Passenger km (million)
	424
	-
	424

	Aircraft movements
	518 896
	518 896

	1) Average costs are calculated by dividing the total costs or revenues by the total number of aircraft movements. – 2) No breakdown between passenger and cargo transport possible. – 3) Total incomplete. – 4) Only risk value as internal accident cost.

Source: PRODEC (2002)


5.5
Inland waterway 

Denmark has no relevant transport-related inland waterway shipping and is not included in the country pilot account.

5.6
Maritime shipping

For maritime shipping it was only possible to compile the annual investment in infrastructure, which was €20 million in 1998. 

6
Pilot account for Spain

The main results obtained from the Spanish pilot transport accounts are summarised in this chapter. For full details about the methodology and the input data used in the completion of the accounts, see Annex 3: “The Pilot Accounts for Spain” (Betancor and Nombela, 2002).

In order to put in context the information of the Spanish pilot accounts, table 27 presents some indicators about the size and level of economic activity of the country, while table 28 contains basic data about the level of transport activity for the different modes.

Table 27
Basic indicators for Spain, 1996 and 1998

	
	Unit
	1996
	1998

	Land area
	Sqkm
	499 000
	499 000

	Population
	1 000
	39 669
	39 853

	Population density
	inhabitants/sqkm
	78.5
	79

	Population employed
	1 000
	12 396
	13 205

	Employment rate1)
	%
	31
	33

	GDP2)
	€ billion
	448.46
	486.74

	GDP per capita
	€ million
	0.011
	0.012

	GDP growth rate 
(change to previous year)
	% 
(in prices of 1995)
	2.4
	4.3

	Consumer price index 
	1995 = 100
	103.6
	107.5

	1) Rate of employed people over total population. – 2) At 1995 market prices.

Source: INE (1997)


Table 28
Basic transport-related indicators for Spain 1998 per mode

	Indicator
	Unit
	Road
	Rail
	Public transport5)
	Aviation
	Inland navigation6)
	Maritime shipping
	Total

	Transport performance
	
	
	
	
	
	
	
	

	Passengers carried
	million
	:
	522
	3 674
	39
	-
	7
	:

	Passenger-km
	billion Pkm
	:
	19
	:
	54
	-
	:
	:

	Goods transported1)
	million t
	690
	29
	-
	0.2
	-
	4.52)
	724

	Tonne-km1)
	billion tkm
	91
	12
	-
	0.8
	-
	:
	:

	Number of vehicles
	1000
	21 190
	2.5
	53.2
	0.247
	-
	0.241
	-

	Vehicle kilometres
	Million v-km
	190 128
	249
	2 148
	-
	-
	-
	-

	Network length
	1000 km
	664
	14
	:
	-
	-
	-
	-

	Employees
	1000
	33)
	41
	70
	29
	-
	3
	146

	Gross investments4)
	€ million
	4 731
	1 039
	804
	518
	-
	521
	7 614

	
	%
	62
	14
	11
	7
	-
	7
	100

	Gross capital stock4)
	€ million
	91 538
	54 182
	:
	3 447
	-
	11 085
	160 252

	
	%
	57
	34
	:
	2
	-
	7
	100

	Accidents
	
	
	
	
	
	-
	
	

	Number of injuries
	casualties
	141 377
	39
	:
	2
	-
	24
	141 442

	Number of fatalities
	casualties
	5 957
	25
	:
	17
	-
	50
	6 049

	Environment
	
	
	
	
	
	-
	
	

	Direct transport emissions
	
	
	
	
	
	-
	
	

	CO2
	million t
	64
	1
	:
	10
	-
	:
	75

	PM2.5
	1 000 t (exhaust)
	:
	:
	:
	:
	-
	:
	:

	PM10
	1000 t (non-exhaust)
	:
	:
	:
	:
	-
	:
	:

	NOx
	1 000 t
	575
	7
	:
	4
	-
	:
	586

	SO2
	1 000 t
	52
	15
	:
	0.4
	-
	:
	67

	NMVOC
	1 000 t
	259
	0.5
	:
	1
	-
	:
	261

	1) 1997 data. – 2) Cabotage transport. – 3) Toll-roads concessionaires’ employees. – 4) Only infrastructure investments. – 5) Buses and metro. – 6) Not relevant in Spain.

Sources: Ministerio de Fomento (1998a, 1998b) and INE (1997)


6.1
Road transport

Table 29 presents Spanish road costs and revenues for 1996, 1998 and some forecasted categories for 2005.

Table 29
Spanish road account for 1996, 1998 and 2005 
– € million at 1998 prices –

	Costs
	
	
	

	Core information
	1996
	1998
	2005

	Infrastructure Costs
	5 580
	6 224
	7 658

	Capital costs
	4 847
	5 112
	5 992

	Running costs
	733
	1 112
	1 666

	Accident costs (user external)1)
	2 031
	2 307
	2 926

	Environmental costs
	5 996
	6 506
	:

	Air pollution
	1 905
	2 067
	2 839

	Global warming
	1 358
	1 474
	1 898

	Noise2)
	2 733
	2 965
	:

	Total
	13 607
	15 037
	15 3213)

	Additional information
	
	
	

	Delay costs
	2 727
	3 312
	4 192

	Time costs
	2 473
	3 027
	3 862

	Fuel costs
	253
	285
	329

	Accident costs (user internal)4)
	18 976
	22 895
	33 253

	From this: risk value
	17 022
	20 674
	30 437

	Environmental costs
	:
	:
	:

	Nature and landscape, soil and water pollution
	:
	:
	:

	Nuclear risk
	:
	:
	:

	Total
	21 7033)
	26 2073)
	37 4453)

	Revenues
	
	
	

	Directly related to a specific cost category
	
	
	

	Charges for infrastructure usage
	
	
	

	Fixed
	-
	-
	-

	Variable5)
	864
	919
	:

	Total
	864
	919
	:

	Other transport specific revenues
	
	
	

	Vehicle registration tax
	708
	908
	720

	Annual circulation tax
	1 134
	1 266
	1 543

	Fuel tax
	7 680
	8 428
	10 887

	VAT on fuel tax
	1 229
	1 349
	1 743

	Total
	10 751
	11 951
	14 893

	Subsidies6)
	148
	197
	:

	1) Refers to those parts of accident costs which are not borne by road users and insurance companies but by the public sector and third parties. Accident costs for buses included. – 2) Noise costs for buses included. 
– 3) Total incomplete. – 4) Refers to those parts of accident costs which are borne by road users and insurance companies. Accident costs for buses included. – 5) Revenues from tolled-motorways collected by private concessionaires. – 6) Subsidies included here are payments received by private concessionaires for the concept of exchange rate risk, as contemplated in their concession contracts.

Source: Betancor and Nombela (2002)


The data in table 29 refers both to private passenger transport (cars) and freight transport. Public passenger transport by bus is covered in the public transport account, except for infrastructure, accident and noise costs, which could not be allocated to vehicle types and are consequently presented in aggregated form within the road account. 

In 1998, total core costs amounted to just over €15 billion. Environmental and infrastructure costs were the most relevant components of these total costs, with 43% and 41% of the core costs respectively. The remaining costs are external accident costs, i.e. the share of accident costs not borne by transport users or insurance companies.

Congestion costs, which refer in the UNITE pilot accounts to the costs of delay related extra time and fuel costs, amounted to €3.3 billion in 1998. The majority of these costs are time costs. Due to the lack of information, urban congestion could not be evaluated (apart from problems suffered at main arterial city accesses routes). Therefore, the congestion figure provided represents the minimum estimate of delay costs for Spain. Internal accident costs were €23 billion in 1998, a figure which is more than 50% higher than the total core costs. Most of these costs (€21 billion) correspond to risk value, i.e. the valuation of fatalities and injuries in terms of willingness-to-pay to avoid the accidents. 

On the revenue side, a total amount of €12.9 billion was collected in 1998 through road transport related taxes and charges. Fuel taxes and VAT on fuel are the main sources of revenue, with 82% of the total of road transport-related taxes. The rest of revenues come from annual circulation taxes charged regularly on all vehicles, and from vehicle registration taxes, which are paid when registering new vehicles.


Comments on specific cost categories

Infrastructure costs

Road infrastructure costs were obtained using the perpetual inventory model. Capital costs were €4.8 billion in 1996 and €5.1 billion in 1998, which implies that between the two dates these costs experienced a 5% growth rate in real terms. In 2005, capital costs are estimated to be €6 billion. This assessment is based on expected investments taken from a multi-annual plan prepared by the Ministry of Transport (Plan de Infraestructuras 2000-2007). This is a plan designed for the completion of the Spanish high capacity road network, and also contemplates some improvements at a number of road bottlenecks, which have been identified as creating serious congestion problems.

Running costs for regular maintenance of road infrastructure amounted to €1.1 billion in 1998, up from €0.7 billion in 1996. The rapid increase in running costs between the two dates might be attributable in part to the fact that the 1996 figure seems low (either due to some irregularity in the data, or to lower resources than normal spent on road maintenance for that year). Compared to the results obtained for Germany, running costs appear in 1998 to have a lower share over total infrastructure costs (18% in Spain compared to 27% in Germany). Running costs are taken from the Ministry of Transport official figures (Ministerio de Fomento), and are not available in disaggregated form, so it was not possible to allocate them by different road types. 

No infrastructure costs are reported for the evaluation of road average variable costs (Table 30). As there is no accepted scientific method for a split of joint costs, we were not able to separate total costs into fixed and variable costs for this cost category. The infrastructure costs caused by buses are included within the road account.

Delay costs due to congestion

Total vehicle-km performed by cars on congested roads in Spain are taken from official studies carried out by the Ministry of Transport. A number of bottlenecks have been identified on the network of main roads in Spain, causing severe congestion problems. These road sections generally correspond to arterial access routes to main cities, and road sections in some cross-border areas. The cost of urban delay on roads other than main accesses has not been included because no delay statistics exist for this part of road network.

Although the volume of total vehicle-km performed under congestion on those bottlenecks has not been determined exactly in the official statistics, it is possible to estimate it from total vehicle flows (actual average daily circulation on those road sections are known), based on some assumptions about trip length and severity of congestion. Average speeds of cars circulating under congested conditions are evaluated in line with standards used in other Member States, and are as follows: 20 kph for motorways, and 10 kph for conventional roads. The benchmark speeds used for reference are the maximum speed limits allowed in each type of road (120 kph for motorways, 100 kph for double-lane roads, and 90 kph for conventional roads).

Delay costs for road transport in Spain were €3.3 billion in 1998. Disaggregation of these costs is only possible by type of roads grouped into two broad categories: high-capacity roads and other conventional roads.

Accident costs

The methodology used to calculate road accident costs in Spain is to extrapolate the results obtained by a detailed study carried out with 1991 data to the base year 1998 and the other two years of reference using the number of victims. No more recent information is available for the estimation of accident costs at the level of detail required to calculate all cost categories described in the UNITE methodology. Therefore the results obtained for the assessment of accident costs should be considered to be an estimate only. The comparatively low accident costs are directly related to valuation conventions of UNITE rather than to absolute numbers of accidents. The UNITE value of statistical life is €1.5 million, but when adjusted to Spain a much lower value of €1.21 million is determined. 

Input data on the number of victims is taken from official statistics provided by the Ministry of Transport. No details are available about vehicle types involved in accidents, therefore it was not possible to provide disaggregated information for accident costs by vehicle categories, or for average variable costs (Table 30).

A forecast has been made for 2005. It should be remembered that the basis for this forecast is from 1991. The costs given can only be considered to be a rough estimate.

Environmental costs 

Available data allowed the calculation of environmental costs for air pollution, global warming and noise. Within the air pollution subcategory, no emission data was available for particulate matter resulting in comparatively low air pollution costs. No data was available for the calculation of the two additional subcategories of environmental costs (nature and nuclear risk).

For environmental costs, the quantifiable differences between the account years 1996 and 1998 are quite small. Firstly, the activities and emission factors did not change considerably between two years (it has been assumed they are the same for both years). Secondly, the actual changes are difficult to detect, as much of the required data is not available in sufficient detail. Values for 1996 are considered to be rough approximations only. Estimates for 2005 have been produced based on traffic forecasts. The lack of an estimate for noise exposure makes it impossible to calculate a total environmental costs figure comparable to other years.

Road transport accounts for 90% of the total environmental costs generated by transport activities in Spain. Total core environmental costs amounted to €6.5 billion for 1998. By type of pollutant, noise represents the highest cost with a 45% weight. Noise costs (including buses) amounted to approximately €3 billion in 1998. These costs are based on noise exposure data from 1995. Air pollution represents 32% or €2 billion, while global warming accounts for 23% or €1.5 billion of total road environmental costs. With respect to the contribution of individual pollutants to each cost component, for the air pollution cost, oxides of nitrogen (NOx) caused approximately 80-90% of the total cost. This was due to the lack of input data for the estimation of costs related to the emissions of PM2.5 and PM10. For global warming, CO2 emissions  accounted for the highest part of total cost (between 90-99%). For noise, the most important cost element is the amenity losses component with a weight around 90-95%.

Taxes, charges and subsidies

Detailed data on taxes and subsidies was available for road transport, although revenues generated by fuel duty and VAT on fuel had to be estimated. Tax revenues obtained from fuel duties were calculated from official fuel consumption figures (petrol and diesel) and multiplying those by tax rates per litre. The volume of VAT on fuel duty was calculated applying the 16% rate to the total revenue from fuel tax.

Fuel duty represents 70% of total taxation revenues generated by road transport, followed by VAT on fuel, circulation tax and registration tax revenues. Nevertheless, revenues corresponding to these last three types of taxes are for year 1998 around €1 billion each.
 Table 30 shows the average variable and average costs of road transport disaggregated by vehicle type.

Table 30
Average variable and average costs of road transport per vehicle km: Spain
– €/km at 1998 prices –

	All Roads 1998

	
	Average variable costs
	Average1)

	
	Motor-cycles
	Passenger cars
	Buses
	LGV
	HGV
	All vehicles

	Core information
	

	Infrastructure costs2)
	
	
	
	
	
	0.03274

	Capital costs
	:
	:
	:
	:
	:
	0.02689

	Running costs
	:
	:
	:
	:
	:
	0.00585

	External accident costs2)
	:
	:
	:
	:
	:
	0.01213

	Administrative
	:
	:
	:
	:
	:
	0.00029

	Health costs
	:
	:
	:
	:
	:
	0.00094

	Production loss
	:
	:
	:
	:
	:
	0.01090

	Environmental costs
	0.0359
	0.0143
	3)
	0.0284
	0.0386
	0.03422

	Air pollution
	0.0198
	0.0085
	3)
	0.0150
	0.0228
	0.01087

	Global warming
	0.0161
	0.0058
	3)
	0.0134
	0.0158
	0.00775

	Noise
	:
	:
	:
	:
	:
	0.01559

	Total 
	0.03594)
	0.01434)
	:
	0.02844)
	0.03864)
	0.07909

	
	

	Additional information
	
	
	
	
	
	

	Delay costs
	:
	0.0133
	:
	0.0331
	0.0354
	0.01742

	Internal accident costs2) 
	
	
	
	
	
	0.12402

	Material damages
	:
	:
	:
	:
	:
	0.01168

	Risk value
	:
	:
	:
	:
	:
	0.10874

	Environmental costs
	
	
	
	
	
	

	Nature, landscape, soil and water pollution
	:
	:
	:
	:
	:
	:

	Total 
	:
	0.01334)
	:
	0.03314)
	0.03544)
	0.137844)

	
	
	
	
	
	
	

	Revenues
	
	
	
	
	
	

	Fixed2) 
	
	
	
	
	
	

	Vehicle registration tax
	:
	:
	:
	:
	:
	0.00478

	Annual circulation tax
	:
	:
	:
	:
	:
	0.00666

	Variable2) 
	
	
	
	
	
	

	Fuel tax
	:
	:
	:
	:
	:
	0.04433

	VAT on fuel tax
	:
	:
	:
	:
	:
	0.00710

	Tolls
	:
	:
	:
	:
	:
	0.00483

	Total revenues
	:
	:
	:
	:
	:
	0.06769

	
	

	Basic data
	
	
	
	
	
	Total

	Million vehicle km
	1 383
	147 234
	1 883
	14 368
	24 788
	190 1285)

	Million tonne km
	-
	-
	-
	91
	91

	1) Average costs are calculated by dividing the total costs or revenues by the total vehicle kilometres. –  2) Insufficient data for the presentation of average variable costs by vehicle category. – 3) Values for buses are reported within the public transport account. – 4) Total incomplete. – 5) Total includes agricultural and special vehicles. 

Source: Betancor and Nombela (2002)


Table 31 shows the total costs of road transport disaggregated by vehicle type.

Table 31
Total costs of road transport: Spain
– € million at 1998 prices –

	All Roads

	
	1998

	
	Motor-cycles
	Passenger cars
	Buses
	LGV
	HGV
	Total

	Core information
	
	
	
	
	
	

	Infrastructure costs1)
	:
	:
	:
	:
	:
	6 224

	Capital costs
	:
	:
	:
	:
	:
	5 112

	Running costs
	:
	:
	:
	:
	:
	1 112

	External accident costs1)
	:
	:
	:
	:
	:
	2 307

	Administrative
	:
	:
	:
	:
	:
	56

	Health costs
	:
	:
	:
	:
	:
	179

	Production loss
	:
	:
	:
	:
	:
	2073

	Environmental costs
	49
	2 124
	:
	408
	959
	6 506

	Air pollution
	27
	1 257
	2)
	216
	566
	2 066

	Global warming
	22
	867
	2)
	192
	393
	1 474

	Nois3) 
	:
	:
	:
	:
	:
	2 965

	Total 
	494)
	2 1244)
	:
	4084)
	9594)
	15 036

	

	Additional information
	
	
	
	
	
	

	Delay costs
	:
	1 958
	2)
	476
	878
	3 312

	Internal accident costs1)
	:
	:
	:
	:
	:
	22 895

	Material damages
	:
	:
	:
	:
	:
	2 221

	Risk value
	:
	:
	:
	:
	:
	20 674

	Environmental costs
	:
	:
	:
	:
	:
	:

	Nature, landscape, soil and water pollution
	:
	:
	:
	:
	:
	:

	Total 
	:
	1 9584)
	:
	4764)
	8784)
	26 2074)

	

	Revenues
	
	
	
	
	
	

	Fixed1)
	:
	:
	:
	:
	:
	2 174

	Vehicle registration tax
	:
	:
	:
	:
	:
	908

	Annual circulation tax
	:
	:
	:
	:
	:
	1 266

	Variable1)
	:
	:
	:
	:
	:
	

	Fuel tax
	:
	:
	:
	:
	:
	8 428

	VAT on fuel tax
	:
	:
	:
	:
	:
	1 349

	Tolls
	:
	:
	:
	:
	:
	919

	Total
	:
	:
	:
	:
	:
	12 870

	Subsidies
	:
	:
	:
	:
	:
	197

	

	Basic data
	
	
	
	
	
	

	Number of vehicles (thousand)
	1 361
	16 050
	52
	3 118
	275
	21 190

	Million vehicle km
	1 383
	147 234
	1 883
	14 368
	24 788
	1901285)

	Million tonne km
	-
	-
	-
	91
	91

	1) No disaggregation to vehicle type possible. – 2) Costs relating to urban buses are reported within the public transport account. – 3) Noise costs cannot be split among vehicle categories due to lack of information on vkm performed on urban and interurban segments. – 4) Total incomplete. – 5) Including special and agricultural vehicles.
Source: Betancor and Nombela (2002)


6.2
Rail transport

Table 32 presents the results obtained for the Spanish rail account for 1996, 1998 and 2005. 

Table 32
Spanish rail account for 1996, 1998 and 2005 
– € million at 1998 prices –

	Costs
	
	
	

	Core information
	1996
	1998
	2005

	Infrastructure Costs
	3 774
	3 500
	3 603

	Capital costs
	3 261
	3 029
	3 186

	Running costs
	513
	471
	417

	Supplier operating costs1) 
	1 698
	2 013
	2 814

	Accident costs (user external)
	18
	19
	14

	Environmental costs
	273
	296
	108

	Air pollution
	46
	50
	75

	Global warming
	25
	27
	33

	Noise
	202
	219
	:

	Total core costs
	5 763
	5 828
	6 5392)

	Additional information
	
	
	

	Delay costs3)
	15
	10
	13

	Accident costs ( user internal)
	102
	103
	100

	From this: risk value
	90
	90
	91

	Environmental costs
	:
	:
	:

	Nature and landscape, soil and water pollution
	:
	:
	:

	Nuclear risk
	:
	:
	:

	Total 
	1172)
	1132)
	1132)

	Revenues
	
	
	

	Directly related to supplier operating costs
	
	
	

	Subsidies for concessionary fares4)
	:
	:
	:

	User tariffs
	1 340
	1 495
	:

	Revenues directly related to infrastructure costs
	
	
	

	Track and station charges5)
	-
	-
	:

	Total 
	1 3402)
	1 4952)
	:

	Additional Information
	
	
	

	Other transport specific revenues 
	:
	:
	:

	Fuel tax 6)
	-
	-
	-

	Eco tax
	-
	-
	-

	VAT on fuel tax6)
	-
	-
	-

	Subsidies
	
	
	:

	For operating expenses’ coverage
	1 227
	1 054
	:

	For capital expenses7)
	631
	871
	:

	Total subsidies
	1 858
	1 925
	

	Non-transport-related revenues of rail companies
	:
	:
	:

	1) Excluding infrastructure related cost (estimated from RENFE business accounts). – 2) Total is incomplete. – 3) Includes estimated values for RENFE only. – 4) Subsidies for concessionary fares could not be separated from other payments to cover for operating expenses, for this reason all subsidies are reported under additional information. – 5) Track and station charges are not raised in Spain. – 6) Rail companies are exempted from fuel tax. – 7) Subsidies included here refer to subsidies provided for capital expenses (debt relief, acquisition of assets, etc). These subsidies cannot be allocated to either the cost or to the revenue side of this table. 

Source: Betancor and Nombela (2002)


The main national rail company (RENFE) supplies 93% of rail passenger transport and 96% of rail freight transport. For the majority of categories within this account, the costs presented relate to all rail operators. For delay costs, the data provided is from RENFE only. According to UNITE methodology, the rail account includes the item “supplier operating costs” as a cost component because rail is a mode of transport subsidised by the public sector. 

For the base year 1998, rail infrastructure costs are the most important, representing 60% of the total core cost of €5.8 billion. These are followed by supplier operating costs with a 35% weight. The relevance of accident and environmental costs is minor.

Comments on specific cost categories

Infrastructure costs

Capital costs were calculated by using the perpetual inventory model. For 2005 estimates, the expected rail investments according to Ministry of Transport plans for the period 2000-2005 were used. 

Running costs were taken from RENFE business accounts, by assuming that all costs allocated by the company to its unit in charge of maintenance are infrastructure-related maintenance costs. Probably, some of the work by this unit from RENFE might relate to rolling stock maintenance, but it is impossible to separate these costs out. The total figure is provided, but it should be taken into account that maintenance costs could be an overestimate. Data for infrastructure running costs refers only to RENFE, because regional railway operators did not provide this information. Although the major share of Spanish rail infrastructure is owned by RENFE, there is a small part of running costs that is missing from our total.

Running costs for 2005 are evaluated by extrapolating the trend of total operating expenses of RENFE, and assuming that the share of running costs over total cost will remain stable between 1998 and 2005. Running costs fell (in real terms) over the late 1990s. Therefore it is considered that any further improvements in efficiency will be difficult to achieve unless major changes are introduced in the organisation of the national railway operator RENFE. The infrastructure costs of rail bound public transport could not be separated from rail costs and are included within this account.

Supplier operating costs

These costs were relatively easy to identify in Spain for the rail industry because the number of relevant companies is very small. RENFE, the national carrier, is the main provider of passenger services, and almost the exclusive provider of rail freight services. The remaining companies are smaller regional operators.

The methodology used has been to calculate unit costs per passenger-km for different cost categories for a year of reference, for which detailed information was available. Costs were extrapolated for other years by using the real traffic volumes. For 2005 the volume of expected passengers-km was estimated. 

Delay costs due to congestion

Delays in rail passenger transport were calculated from information provided by the main national operator (RENFE) on train punctuality for different types of services. The benchmarks used for calculating delay were set according to the definitions of punctuality used by RENFE: 3 minutes for commuting and high speed trains, and 10 minutes for regional and long-distance services. From the percentage of delayed trains, the number of passenger-hours lost due to rail congestion problems was quantified using average load factors. No information on delays was obtained from the other five regional operators. However, these companies provided only 7.5% of total passenger-km produced in 1998 in Spain. Therefore, it is considered that estimates for delay costs can be regarded as accurate.

Results indicate that rail delay costs are important both for passenger and freight services. Although the latter are assigned a lower value of time to evaluate the monetary cost of delays, the result is explained by the poorer punctuality records shown by cargo transport, compared to those of passenger services. Adding both types of services, rail delay costs amounted to €10 million in Spain in 1998.

Accident costs

In 1996, user external accident costs for rail transport in Spain were estimated to be €31 million, while the internal part of accident costs was €118 million. Figures experienced a dramatic decrease in 1998, being €7 million and €48 million, respectively. This is due to the fact that accidents in rail transport are a rare event. If a serious accident occurs at a particular date, this increases the number of fatalities and injuries for that year, so the valuation of costs increases. An examination of the number of rail accidents in Spain during the 1990s shows that in 1996 (and also 1997) there were more accidents than on average. Because these single events have such a dramatic effect on Spanish rail accident costs, we have chosen to use an average over five years for the estimation of accident costs. 

Environmental costs

Total environmental costs for rail amounted to €296 million in 1998. Noise costs were the most relevant component, making up 74% of the total environmental costs. Compared to results for road, where noise costs are 45%, the higher importance of noise is explained by the fact that rail transport has proportionally less air pollution costs. Railways utilising electric traction generate €35.5 million in air pollution costs and diesel trains €13 million. Estimates for 2005 are produced based on the expected train-km. Total environmental costs for 2005 can not be computed because we could not quantify noise costs.

Taxes, charges and subsidies

No tax revenues appear on the revenue side of the account, due to the fact that this is a mode that is barely taxed. Tariffs paid by users amount to €1.5 billion, which constitute the only source of revenue presented in the account. Nevertheless, there are also subsidies paid in compensation for concessionary fares, but they could not be split from other subsidies to cover for operating costs. This is why those subsidies have been shown as additional information. Track and station charges are not relevant for Spain.

Regarding changes in costs and revenues between 1996 and 1998, revenues from user tariffs increased by 11.5%, while total costs increased only by 0.7%. On the other hand, subsidies for operating expenses decreased by 14%.

The average variable and average costs of rail transport are shown in table 33. Wherever possible, the total costs of rail transport have been split into passenger and cargo services, which are shown separately in table 34.

Table 33
Average variable and average costs of rail transport per train km: Spain
– €/train km at 1998 prices –

	
	1998

	
	Average variable costs
	Average1) 

	
	Passenger
	Freight
	All rail

	Core information
	
	
	

	Infrastructure costs2) 
	
	
	14.05622

	Capital costs
	:
	:
	12.16466

	Running costs
	:
	:
	1.89157

	External accident costs2)
	
	
	0.07811

	Administrative
	:
	:
	:

	Health costs
	:
	:
	0.00257

	Production loss
	:
	:
	0.07554

	Environmental costs2)
	
	
	1.18876

	Air pollution
	:
	:
	0.20080

	Global warming
	:
	:
	0.10843

	Noise
	:
	:
	0.87952

	Total 
	:
	:
	23.35743

	
	
	
	

	Additional Information
	
	
	

	Delay costs3) 
	0.026
	0.105
	0.04016

	Internal accident costs2)
	
	
	0.41353

	Material damages
	:
	:
	0.05189

	Risk value
	:
	:
	0.36165

	Environmental costs
	
	
	

	Nature, landscape, soil and water pollution
	:
	:
	:

	Nuclear risk
	:
	:
	:

	Total 
	:
	:
	0.453824)

	
	:
	:
	

	Revenues
	
	
	

	User tariffs2)
	:
	:
	6.00402

	Track and station charges5)
	-
	-
	-

	Fuel tax
	-
	-
	-

	Eco tax
	-
	-
	-

	VAT
	:
	:
	:

	Total 
	:
	:
	6.004024)

	Subsidies2)
	:
	:
	7.73092

	
	
	
	

	Basic data
	
	
	Total

	Train-km (million)
	207
	42
	249

	Passenger km (billion)
	19
	-
	19

	Tonne km (billion)
	-
	126)
	12

	Number of vehicles
	
	
	2 5447)

	1) Average costs are calculated by dividing the total costs or revenues by the total train kilometres. – 2) No allocation to passenger or freight possible. – 3) For RENFE only. – 4) Total is incomplete. – 5)  No track and station charges are raised in Spain. – 6) Data from 1997. – 7) Locomotives and high speed trains. Not counted here are 17127 freight and cargo cars.

Source: Betancor and Nombela (2002)


Table 34 shows the total costs of rail transport for passenger and freight transport.

Table 34
Total costs of rail transport: Spain
– € million at 1998 prices – 

	
	1998

	
	Passenger
	Freight
	Total

	Core information
	
	
	

	Infrastructure costs1)
	:
	:
	3 500

	Supplier operating costs1)
	:
	:
	2 013

	External accident costs1)
	
	
	19.45

	Administrative
	:
	:
	:

	Health costs
	:
	:
	0.64

	Production loss
	:
	:
	18.81

	Environmental costs
	
	
	296

	Air pollution1)
	:
	:
	50

	Global warming1)
	:
	:
	27

	Noise
	134
	85
	219

	Total 
	1342)
	852)
	5 828

	

	Additional information
	
	
	

	Delay costs3) 
	5.5
	4.4
	10

	Internal accident costs1)
	
	
	103

	Material damages
	:
	:
	13

	Risk value
	:
	:
	90

	Environmental costs
	
	
	

	Nature, landscape, soil and water pollution
	:
	:
	:

	Nuclear risk
	:
	:
	:

	Total 
	5.52)
	4.42)
	1132)

	

	Revenues1)
	
	
	

	User tariffs
	:
	:
	1 495

	Track and station charges
	-
	-
	-

	Fuel tax
	-
	-
	-

	Eco tax
	-
	-
	-

	VAT
	:
	:
	:

	Total
	:
	:
	1 495

	
	
	
	

	Subsidies1) 4) 
	:
	:
	1 925

	

	Basic data
	
	
	

	Train-km (million)
	207
	42
	249

	Passenger km (billion)
	19
	-
	19

	Tonne km (billion)
	-
	12
	12

	1) No allocation to passenger or freight rail possible. – 2) Total incomplete. – 3) For RENFE only. – 4) All subsidies.

Source: Betancor and Nombela (2002)


6.3
Public transport: metro, urban buses and interurban buses

Table 35 presents results for the Spanish public transport account, for 1996 and 1998. Estimates for 2005 are incomplete for this transport mode. 

Table 35
Spanish account for public transport 1996, 1998 and 2005 
– € million at 1998 prices –

	Costs
	
	
	

	Core information
	1996
	1998
	2005

	Infrastructure Costs
	:1)
	:1)
	:1)

	Capital costs
	:
	:
	:

	Running costs
	:
	:
	:

	Supplier operating costs
	1 280
	1 596
	2 003

	Accident costs (external)2)
	:
	:
	:

	Environmental costs3)
	
	
	

	Air pollution
	38
	41
	61

	Global warming
	26
	28
	41

	Noise
	:4)
	:4)
	:

	Total
	1 3185)
	1 6375)
	2 0645)

	Additional information
	
	
	

	Delay costs6)
	251
	414
	651

	Accident costs (internal)2)
	:
	:
	:

	
From this: risk value
	:
	:
	:

	Environmental costs
	
	
	

	Nature and landscape, soil and water pollution
	:
	:
	:

	Nuclear risk
	:
	:
	:

	Total
	2515)
	4145)
	6515)

	Revenues
	
	
	

	Directly related to a specific cost category
	
	
	

	Related to supplier operating costs
	
	
	

	Subsidies for concessionary fares7)
	:
	:
	:

	Ticket revenues
	869
	1 088
	1 364

	Total
	869
	1 088
	1 364

	Other transport specific revenues
	
	
	

	Fuel tax
	27
	35
	44

	Eco tax
	:
	:
	7

	VAT on fuel tax
	4
	6
	51

	Total
	31
	41
	102

	Subsidies8)
	423
	512
	645

	1) Metro transport has the most significant infrastructure costs within the public transport mode. Investment series, however, are not reliable enough to apply PIM model, so infrastructure costs can not be estimated for this mode. – 2) Included in the road account, due to the impossibility of estimating accident costs related to buses. – 3) Urban and interurban buses only. – 4) Noise costs for buses are included in the road account. – 5) Total incomplete. – 6) Measured as time costs caused by delay, for interurban bus transport only. – 7) Subsidies for concessionary fares can not be shown separately from all subsidies. – 8) All subsidies for capital and operating expenses for metro and urban bus companies. 

Source: Betancor and Nombela (2002)


There are three major means of public transport in Spain: metro, urban buses and interurban buses. There is no significant tram network in any Spanish city and trolley-buses are also non-existent. It must be remarked that delimitation and definition of the mode ‘public transport’ presented difficulties for the Spanish pilot accounts. It was not always possible to obtain individual information for this sector separated from other modes. Against this background, attention should be paid when results for the different cost categories are interpreted for the sector ‘public transport’. 

With respect to costs, the items of infrastructure, accident and noise costs are included in the road account. Only for supplier operating costs and environmental costs was it possible to obtain a specific figure for public transport. Environmental costs could only be computed for buses. A similar situation occurs with delay costs which were, in turn, calculated only for interurban buses.

On the revenue side, tax information concerns only bus operations, while user tariffs are reported for metro and urban buses. 

Comments on specific cost categories

Infrastructure costs

As mentioned above, it was not possible to allocate infrastructure costs to the individual means of public transport. Infrastructure costs for urban and interurban buses are included within the road sector, while costs for metro systems are included within the railway sector.

Supplier operating costs

Supplier operating costs from urban bus companies have been obtained at a fairly disaggregated level. From the total supplier operating costs of €1.6 billion, costs for bus services were calculated to be €1.1 billion in 1998. 

Supplier operating costs have also been calculated for metro services, in order to include the other public transport mode which is relevant for Spain. It should be noted that, for metro services, due to the lack of information, depreciation could not be split between infrastructure and rolling stock. Therefore, for this mode the supplier operating cost figures are higher than they ideally should be. In 1998, total costs amounted to €480 million, and include the three metro operators. 

Delay costs due to congestion

Regarding delay costs, information is restricted to the segment of interurban buses, which use the road sections where it was possible to identify congestion problems. Although congestion in urban roads is indeed quite relevant for this mode of transport, lack of information has forced us to leave those estimates out of the pilot accounts. Total evaluated delay costs amount to €414 million. 

Accident costs

No figures are reported for this cost category, due to the impossibility of estimating accident costs directly related to public transport.

Environmental costs

Figures correspond to buses only. Cost estimates should be considered as rough approximations, because they are obtained based on the vehicle-km produced by buses (including both interurban and urban services). 

Taxes, charges and subsidies

Bus companies providing urban bus transport were granted subsidies, for covering operating expenses, amounting to €298 million in 1998. Due to the lack of information no subsidies for interurban bus services could be determined. In the case of metro, subsidies were €214 million. However, for this mode it is not possible to determine which subsidies are for operating expenses’ coverage and which are for other purposes (debts, financing assets, and so forth). Therefore, this figure must be taken simply as an indication of the level of subsidy for Spanish metro services. 

Table 36 shows the average variable and average costs of public transport in Spain, table 37 shows the total costs split between bus and metro services.

Table 36
Average variable and average costs of public transport per vehicle km: Spain
– €/vehicle km at 1998 prices – 

	
	Average variable costs
	Average1)  

	
	Metro
	Buses
	All vehicles

	Core information
	
	
	

	Infrastructure costs
	:
	:
	:

	Capital costs
	:
	:
	:

	Running costs
	:
	:
	:

	Supplier operating costs
	:
	:
	0.779

	External accident costs
	:
	:
	

	Administrative
	:
	:
	:

	Health costs
	:
	:
	:

	Production loss
	:
	:
	:

	Environmental costs
	:
	:
	:

	Air pollution
	:
	0.023
	0.020

	Global warming
	:
	0.016
	0.014

	Noise
	:
	:
	:

	Total 
	:
	0.0392)
	0.8132)

	
	
	
	

	Additional information
	
	
	

	Delay costs
	:
	3):
	0.202

	Internal accident costs
	:
	:
	:

	Environmental costs
	:
	:
	:

	Total 
	:
	:
	0.2022)

	
	
	
	

	Revenues
	
	
	

	Fuel tax
	-
	0.019
	0.017

	VAT on fuel tax
	-
	0.003
	0.003

	User tariffs
	1.88
	1.474)
	0.531

	Total
	1.88
	1.51
	0.551

	Subsidies
	1.30 5) 
	0.564)
	0.250

	
	
	
	

	Basic data
	
	
	Total 

	Bus-km (million)6)
	-
	1883
	1883

	Train-km metro (million)
	165
	-
	165

	Passengers carried (million)
	749
	2925
	3674

	1) Average costs are calculated by dividing the total costs or revenues by the total vehicle kilometres (bus and metro). – 2) Total is incomplete. – 3) Average delay costs for interurban buses are not calculated due to lack of information on vkm. – 4) Urban buses only. – 5) Subsidies for capital and operating expenses. – 6) Urban and interurban buses.

Source: Betancor and Nombela (2002)


Table 37
Total costs of public transport: Spain
– € million at 1998 prices –

	
	1998

	
	Metro
	Buses
	Total

	Core information
	
	
	

	Infrastructure costs
	:
	:
	:

	Capital costs
	:
	:
	:

	Running costs
	:
	:
	:

	Supplier operating costs
	480
	1 116 1) 
	1 596 

	External accident costs
	
	
	

	Administrative
	:
	:
	:

	Health costs
	:
	:
	:

	Production loss
	:
	:
	:

	Environmental costs
	:
	:
	:

	Air pollution
	:
	41
	41

	Global warming
	:
	28
	28

	Noise
	:
	:
	:

	Total 
	4802)
	1 1592)
	1 6372)

	

	Additional information
	
	
	

	Delay costs
	
	4143) 
	414

	Internal accident costs
	:
	:
	:

	Environmental costs
	:
	:
	:

	Total 
	:
	4142)
	4142)

	

	Revenues
	
	
	

	Fuel tax
	-
	35
	35

	VAT on fuel tax
	-
	6
	6

	User tariffs
	311
	7771) 
	1 088

	Total
	3112)
	818
	1 947

	Subsidies
	2144) 
	2981) 
	512

	

	Basic data
	
	
	

	Passengers carried (million)
	749
	2 925
	3 674

	Number of vehicles
	1 8355)
	51 8056)
	53 640

	1) Urban buses only. – 2) Total incomplete. – 3) Interurban buses only. – 4) Subsidies for capital and operating expenses. – 5) Consisting of 1360 tractive carriages and 475 passenger carriages. – 6) Consisting of 10361 urban buses and 41444 interurban buses.
Source: Betancor and Nombela (2002)


6.4
Aviation

Table 38 presents results for the Spanish air transport account, for 1996, 1998 and 2005. 

Table 38
Spanish air transport account for 1996, 1998 and 2005 
– € million at 1998 prices –

	Costs
	
	
	

	Core information
	1996
	1998
	2005

	Infrastructure Costs1)
	318
	411
	986

	Capital costs
	257
	338
	890

	Running costs
	61
	73
	96

	Accident costs (external)
	4
	4
	4

	Environmental costs
	423
	458
	501

	Air pollution
	57
	62
	115

	Global warming
	192
	208
	386

	Noise
	174
	188
	:

	Total
	744
	873
	14912)

	Additional information
	
	
	

	Delay costs3) 
	198
	249
	435

	Accident costs (internal)
	32
	35
	39

	From this: risk value
	26
	28
	32

	Environmental costs
	:
	:
	:

	Nature and landscape, soil and water pollution
	:
	:
	:

	Nuclear risk
	:
	:
	:

	Total
	2302)
	2842)
	4742)

	Revenues
	
	
	

	Directly related to a specific cost category
	
	
	

	Charges for infrastructure usage
	
	
	

	Airport revenues
	378
	501
	:

	ATM charges
	283
	341
	:

	Meteorological services
	:
	:
	:

	Total
	6612)
	8422)
	:

	Loss of revenues due to tax exemptions
	
	
	

	Kerosene tax
	1 172
	1 299
	:

	VAT on ticket price
	:
	:
	:

	Other transport specific revenues
	
	
	:

	Fuel tax
	-
	-
	:

	Eco tax
	-
	-
	:

	VAT 
	-
	-
	:

	Total
	1 1722)
	1 2992)
	:

	Subsidies4) 
	67
	77
	:

	Non-transport-related revenues of airports
	:
	:
	:

	1) All infrastructure costs related to air transport activities (airports and air navigation control assets). – 2) Total is incomplete. – 3) Extra time costs for passengers and cargo due to delay. – 4) Subsidies given to airlines for different concepts (public service obligations, etc). These subsidies cannot be allocated to either operating expenses or capital expenses.

Source: Betancor and Nombela (2002)


Results obtained for the Spanish air transport account show that environmental costs represent the most important component with a relative weight of 52% of the total core costs. This high cost is in turn dominated by global warming and noise pollution costs. Infrastructure costs are 47% of total costs. It is also important to notice the relative importance of delay costs (although internal to the transport system), which represent 28% of all costs, and the relatively small share of accident costs for this mode. Total core costs amounted to €873 million in 1998, whilst the average core cost for commercial airlines was €698 per aircraft-movement.


Comments on specific cost categories

Infrastructure costs

Total infrastructure costs were estimated to be €411 million in 1998 (€318 million in 1996). For 2005, costs are estimated at €986 million. This jump in total infrastructure cost is explained by the planned significant increase in airport investments between 1998-2007. This planned increase is documented by the Ministry of Transport. This means not only a dramatic increase in the value of the capital stock but also increases in the annual costs.

Infrastructure running costs have been obtained from the business accounts of the institution in charge of Spanish airports (AENA). AENA provides enough detail about airports’ costs to obtain maintenance costs. However, for air navigation control, data is scarce and we had to estimate these costs. Total running cost figures presented here are the sum of airports’ and the estimation of ATC’s maintenance costs. 

Delay costs due to congestion

Total delay costs for air transport were calculated from official statistics on punctuality rates. The official benchmark used for determining lateness is a delay of 15 minutes or more. Estimated extra travel time was valued according to UNITE methodology (adjusting for Spanish income) at rates of €14.83 per passenger-hour, and €3.11 per ton hour. Delay costs generated by cargo services has a minor impact on total delay costs for air transport. Two reasons explain this effect: first, the share of cargo out of total flights is relatively small and second, the cost per hour is much higher for passengers when compared to cargo. 

Accident costs

These costs are calculated based on average figures for aircraft accidents during the period 1990-99, in order to correct for the fact that accidents are a rare event in this transport mode. During this period there was no large accident affecting commercial aviation in Spain, which explains the relatively low values obtained for accident costs.

Environmental costs

Input data for air pollution costs were obtained from the CORINAIR 1996 inventory. Data on emissions of fine particles (PM) are missing for Spain and for this reason environmental cost results are underestimated. 

For the case of air transport pollutants, emissions produced during take-off and landing cycles are the basis for calculation of environmental costs. Only CO2 emissions by aircraft during cruising phase are additionally considered. 

Taxes, charges and subsidies

On the revenue side, air transport (similar to rail and maritime transport) is exempted from fuel taxes. For this transport mode, most revenues are obtained from airport infrastructure usage charges and from air traffic control services.

Table 39 shows the average variable costs of Spanish aviation wherever the available data allowed this breakdown. Average costs per aircraft movement are also provided within this table. Table 40 shows the total costs split between passenger and cargo services. This split was only possible for delay costs.

Table 39
Average variable and average costs of aviation per aircraft movement: Spain
 – €/movement at 1998 prices –

	
	Average variable costs
	Average1)

	
	Passenger
	Cargo
	All aircraft

	Core information
	
	
	

	Infrastructure costs
	:
	:
	328.8

	Capital costs
	:
	:
	270.4

	Running costs
	:
	:
	58.4

	External accident costs
	
	
	

	Administrative
	:
	:
	2.88

	Health costs
	:
	:
	0.16

	Production loss
	:
	:
	2.64

	Environmental costs
	:
	:
	366.4

	Air pollution
	:
	:
	49.6

	Global warming
	:
	:
	166.4

	Noise
	:
	:
	150.4

	Total 
	:
	:
	698.08

	
	
	
	

	Additional information
	
	
	

	Delay costs: per departing flight
	5812) 
	0.62) 
	199.2

	Internal accident costs
	:
	:
	28

	Material damages
	:
	:
	5.6

	Risk value
	:
	:
	22.4

	Environmental costs
	:
	:
	:

	Total 
	5813)
	0.63)
	221.63)

	
	
	
	

	Revenues
	
	
	

	Charges for infrastructure usage
	:
	:
	

	Airport revenues
	:
	:
	400.8

	ATM charges
	:
	:
	272.8

	Meteorological services
	:
	:
	:

	Fuel tax
	:
	:
	-

	Eco tax
	:
	:
	-

	VAT
	:
	:
	:

	Total
	:
	:
	673.63)

	Subsidies to airports
	:
	:
	61.6

	
	
	
	

	Basic data
	:
	:
	Total

	Number of movements (million)
	1.25
	1.25

	Passenger km (billion)
	39
	-
	39

	Tonne km (billion)
	-
	0.8
	0.8

	1) Average costs are calculated by dividing the total costs or revenues by the total number of aircraft  movements. – 2) Average delay costs are referred to departing flights, only at the six main airports used for calculation of costs. – 3) Total is incomplete.

Source: Betancor and Nombela (2002)


Table 40
Total costs of Aviation: Spain
– € million at 1998 prices –

	
	1998

	
	Passenger
	Cargo
	Total

	Core information
	
	
	

	Infrastructure costs
	:
	:
	411

	Capital costs
	:
	:
	338

	Running costs
	:
	:
	73

	External accident costs
	:
	:
	3.6

	Administrative
	:
	:
	:

	Health costs
	:
	:
	0.2

	Production loss
	:
	:
	3.3

	Environmental costs
	:
	:
	458

	Air pollution
	:
	:
	62

	Global warming
	:
	:
	208

	Noise
	:
	:
	188

	Total 
	:
	:
	873

	

	Additional information
	
	
	

	Delay costs
	248.5
	0.3
	249

	Internal accident costs
	:
	:
	35

	Material damages
	:
	:
	7

	Risk value
	:
	:
	28

	Environmental costs
	:
	:
	

	Nature, landscape, soil and water pollution
	:
	:
	:

	Nuclear risk
	:
	:
	:

	Total 
	:
	:
	2841)

	

	Revenues
	
	
	

	Charges for infrastructure usage
	:
	:
	

	Airport revenues
	:
	:
	501

	ATM charges
	:
	:
	341

	Meteorological services
	:
	:
	:

	Fuel tax
	:
	:
	-

	Eco tax
	:
	:
	-

	VAT
	:
	:
	:

	Total
	:
	:
	8421)

	
	
	
	

	Subsidies
	
	
	

	To airports
	:
	:
	77

	

	Basic data
	
	
	

	Passengers carried (million)
	39
	-
	39

	Tonne km (bill)
	-
	0.8
	0.8

	1) Total is incomplete.

Source: Betancor and Nombela (2002)


6.5
Inland waterway transport

Inland waterway shipping is non-existent in Spain, due to geographical and physical reasons (only a minor section of some rivers makes them suitable for navigation). Therefore, this item is excluded from the Spanish accounts. 

6.6
Maritime shipping

Table 41 presents results for the Spanish maritime transport account for years 1996, 1998 and 2005. In general, the main difficulty for this mode of transport refers to the allocation of costs and revenues to national maritime services. For this reason, information is rather incomplete and no data on environmental costs can be reported. 

However, a comparison of infrastructure cost and revenues can be made. In 1996 and 1998 both components are very close, with infrastructure costs being 11% higher than charges in both years. This results in a deficit of €56 million for 1996 and €61 million for 1998. 

Finally, between 1996 and 1998 the rate of growth is very similar for infrastructure costs (5.8%) and infrastructure revenues (5.4%).

With the limits of the data available, no attempt was made to develop average variable costs or to disaggregate the costs in any further way.

Table 41
Spanish maritime transport account for 1996, 1998 and 2005 
– € million at 1998 prices –

	Costs
	
	
	

	Core information
	1996
	1998
	2005

	Infrastructure costs
	556
	588
	699

	Capital costs
	527
	558
	668

	Running costs
	29
	30
	31

	Accident costs (external)
	16
	15
	13

	Environmental costs
	:
	:
	:

	Air pollution
	:
	:
	:

	Global warming
	:
	:
	:

	Noise
	:
	:
	:

	Total
	5721)
	6031)
	7121)

	Additional information
	
	
	

	Delay costs
	:
	:
	:

	Accident costs (internal)
	233
	236
	253

	From this: risk value
	151
	160
	187

	Environmental costs
	:
	:
	:

	Nature and landscape, soil and water pollution
	:
	:
	:

	Nuclear risk
	:
	:
	:

	Total
	2331)
	2361)
	2531)

	Revenues
	
	
	

	Directly allocatable
	
	
	

	Charges for infrastructure usage
	
	
	

	Harbour fees
	407
	422
	:

	Concessions’ fees2)
	93
	105
	:

	Total
	500
	527
	:

	Other transport specific revenues
	
	
	

	Fuel tax3)
	-
	-
	-

	Eco tax
	-
	-
	-

	VAT on fuel tax3)
	-
	-
	-

	Subsidies4)
	100
	139
	:

	Loss of revenues due to fuel tax exemption
	90
	97
	:

	1) Total incomplete. – 2) Payments received by port authorities from private firms making use of infrastructure within port areas to provide services through concession contracts. – 3) Commercial vessels are exempt from fuel tax. – 4) Subsidies given to shipping companies for different concepts (public service obligations, etc). These subsidies cannot be clearly allocated to either operating or capital expenses.

Source: Betancor and Nombela (2002)


7
Pilot account for France

The main results obtained from the French pilot transport accounts are summarised in this chapter. For full details about the methodology and the input data used within the French account please refer to Annex 4 “The Pilot Accounts for France” (Quinet et al. 2002).

In order to obtain an overall picture of the transport situation in France, basic social and economic indicators are presented.

Table 42
Basic indicators for France 1996, 1998 and 2005

	
	Unit
	1996
	1998
	20051)

	Land area 
	km²
	543 965
	543 965
	543 965

	Population 
	1 000
	58 500
	58 497
	59 983

	Population density
	Inhabitants/km²
	107.5
	107.5
	107.5

	Employment Rate
	%
	67.1
	67.3
	70.0

	GDP
	million €
	1 212 043
	1 305 640
	1 633 230

	GDP per capita
	€
	20 719
	22 319
	27 919

	GDP growth rate
	%
	1.1
	3.2
	3.2

	Consumer price index
	1995: 100
	102.0
	104.0
	111.0

	Annual inflation
	CPI
	2.0
	0.8
	0.8

	GNP-Growth p.a.
	%
	1.1
	3.2
	3.2

	Working force growth p.a.
	%
	1.0
	0.6
	0.6

	1) Automatic extrapolation of the trend 1996-1998 for absolute values and values of 1998 for growth rates.

Source: Quinet et al. (2002)


In table 44, basic transport indicators used within the French pilot account are presented.

Table 43
Basic transport-related indicators for France 1998 per mode

	Indicator
	Unit
	Road
	Rail
	Public transport
	Aviation
	Inland waterway 
	Maritime shipping

	Transport performance
	
	
	
	
	
	
	

	Passengers carried
	million
	:
	:
	:
	80
	:
	0.035

	Passenger-km
	billion Pkm
	678.6
	64.5
	52.7
	14.5
	
	5

	Goods transported
	million t
	:
	:
	:
	1.5
	:
	0.22

	Tonne-km
	billion tkm
	246.5
	52.7
	:
	71)
	6.2
	0,3

	Total vehicle kilometre
	million v-km
	521 142
	449
	6352)
	
	
	

	Network length
	1000 km
	973
	32
	0.56
	:
	8.5
	:

	Employees
	1000
	5133)
	266
	161
	72
	12
	100

	Accidents
	
	
	
	
	
	
	

	Number of injuries
	casualties
	176 476
	138
	3)
	164
	:
	:

	Number of fatalities
	casualties
	8 918
	91
	3)
	239
	:
	:

	Environment
	
	
	
	
	
	
	

	Direct transport emissions
	
	
	
	
	
	
	

	CO2
	million t
	124 206
	785
	4)
	4 472
	1 627
	1 458

	PM2.5
	t (exhaust)
	:
	:
	:
	:
	:
	:

	PM10
	t (non-exhaust)
	56
	:
	:
	:
	:
	:

	NOx
	t
	726
	9.3
	:
	10.7
	18.44
	28.6

	SO2
	t
	35
	0.2
	:
	1.42
	3.48
	10.0

	NMVOC
	t
	545
	1.2
	:
	1.405
	38.09
	13.1

	1) Domestic transport only. – 2) Metro only, buses are contained in road transport. – 3) Including auxiliaries. – 4) Included in road transport. 

Source: Quinet et al. (2002)


7.1
Road transport

In table 45 the total costs of road transport documented within the French pilot account are presented.

Table 44
French road Account for 1996, 1998 and 2005 
– € million at 1998 prices –

	Costs
	
	
	

	Core information
	1996
	1998
	2005

	Infrastructure Costs
	24 627
	25 520
	28 108

	Capital costs1)
	7 627
	8 290
	10 280

	Running costs
	17 000
	17 230
	17 828

	Accident costs (user external)
	1 445
	1 528
	1 818

	Environmental costs
	16 877
	18 157
	16 841

	Air pollution2)
	10 747
	11 684
	9 394

	Global warming
	2 313
	2 484
	2 700

	Noise
	3 817
	3 989
	4 747

	Total
	42 949
	45 205
	46 767

	Additional information
	
	
	

	Delay costs3)
	16 549
	17 293
	20 581

	Fuel costs
	1 430
	1 494
	1 778

	Accident costs (user internal)4)
	20 303
	22 098
	26 299

	From this: risk value
	18 791
	20 452
	24 340

	Environmental costs
	:
	:
	:

	Total
	36 8525)
	39 3925)
	46 8795)

	Revenues
	
	
	

	Directly related to a specific cost category
	
	
	

	Charges for infrastructure usage
	
	
	

	Fixed
	0
	0
	0

	Variable6)
	3 988
	4 167
	4 960

	Total
	3 988
	4 167
	4 960

	Other transport specific revenues
	
	
	

	Vehicle taxes7)
	4 768
	4 983
	5 930

	Fuel tax
	17 914
	18 720
	22 279

	VAT8)
	15 451
	16 146
	19 215

	Total
	38 133
	39 849
	47 424

	Additional information
	
	
	

	Vehicle insurance premium
	2 882
	3 011
	3 584

	Subsidies
	-
	-
	-

	1) Including land value. – 2) Does not include PM10 and from this fact is underestimated. – 3) Calculated as the difference between present situation and the situation where the traffic flow is zero. – 4) Includes a lump sum proportion of 10% of medical cares. – 5) Total excluding additional environmental costs. – 6) Tolls and axle load taxes – 7) Vehicle registration, taxes on insurance, taxes on company cars and vignettes. – 8) VAT on fuel and VAT on spare parts. 

Source: Quinet et al. (2002)


For road transport, infrastructure costs were higher than environmental costs, and the total core costs (infrastructure, environmental and external accident costs) are larger than the total additional costs (delay and internal accident costs). The total revenues cover different situations for each type of network and for each type of vehicle. Because of the highway tolling system in France, the ratio of revenues to costs is higher for cars using motorways than for other types of vehicles and road categories. 

These results are dependent on the break-down used for the fixed operational costs of infrastructure, and on the fact that capital infrastructure costs have not been split between the various types of vehicles. 

Comments on specific cost categories

Infrastructure costs

Road infrastructure costs were calculated using the perpetual inventory model. Running costs were obtained from the Ministry of Transport and from the Commission des comptes de transport de la nation. Data quality is considered to be very good.

It was not been possible to split infrastructure costs into fixed and variable costs. Within the French Pilot Account a break-down between capital and running costs has been presented. This was possible utilising the Satellite National Transport Accounting system which has a break-down of operation costs between the various types of vehicles. 

Delay costs due to congestion

The appraisal of delay costs due to congestion for road transport was modelled using various values of time, standardised within UNITE, for private (car and motorcycles) and public transport, on urban and non urban roads, at peak and off peak hours. Differing congestion functions for urban areas and interurban traffic were applied. 

For interurban traffic, speed-flow relationships were used. These speed-flow relationships have been calibrated on French roads by service d’études techniques des routes et autoroutes (SETRA). They show differences according to the number of lanes, the type of road (ordinary road, expressway, motorway), and the characteristics of the outline of the road (curvature, slope etc.). Their mathematical expressions have been adapted to take into account queuing situations which are known from delay records and which provide the length and duration of queues on each of the network links. These functions have been applied to the records of each road section.

Urban delay costs were determined using another methodology. Because network effects cannot be neglected in urban areas, traffic models have been run in various urban agglomerations. These traffic situations have been run with very small increments of the O-D matrixes, from which a cost of time is “averaged” over the various links of the agglomeration calculated. This calculation has been made for four types of agglomeration (a large, medium and small agglomeration, and an agglomeration from Ile de France) and for each of these, for three types of hours (peak, off-peak, and medium) delay costs have been modelled. 

Accident costs

User external accident costs were made up of a part of the administrative costs, a part of the material damage costs and part of the National Health costs. The administrative costs of accidents (per casualty) were assessed to be 5% of real “merchant” costs based on research about the costs of safety by CERAS. Physical damage liability cost indexes come from DSCR (Direction de la sécurité et de la circulation routières) and have been officially confirmed by the Commission des Comptes de Transports de la Nation. The available data was not sufficient to allow the calculation of production loss. The only relevant data to the costs of production loss in France is a study from 1990 (COST 313). This study values production loss with €42 thousand per fatality in France (as a part of the value of statistical life of €235 thousand given for France). This estimation is obviously extremely low, if used, it would give production loss of less than €0.5 billion for road transport fatalities in the core account year 1998. Therefore, no production loss was calculated within the account. The core accident costs must be considered to be incomplete.

User internal accident costs are risk value and the limited part of medical costs which are not reimbursed by the National Health System. The risk costs per casualty were taken from Nellthorp (2001). Other safety data is drawn from the statistical record of the Ministère des transports and from the reports of the Commission des comptes de transport de la nation. 
The UNITE standard risk value for France is approximately 50% higher than the French national risk value. This higher risk value should be kept in mind when comparing the French account with existing National studies. The French national and the UNITE risk values are summarised in the following table 45.

Table 45
Comparison of UNITE and French national risk values 
€ million 

	
	National value
Road transport
	National Value
Public transport
	Official UNITE value (used within this report)

	Fatality
	1.0
	1.5
	1.49

	Severe Injury
	0.150
	0.225
	0.194

	Slight Injury
	0.022
	0.033
	0.149

	Source: Quinet et al. (2002)


Environmental costs 

Environmental costs were calculated using the impact pathway methodology described in Link et al. (2000).
 The basic data used for the estimation of environmental costs was of good quality for air pollution (apart from the fact that there is no information on PM10), but of poor quality for noise. No information was available for the additional cost categories of landscape and barrier effects. It should also be noted that the environmental costs for buses and coaches were included here within the road account and not in the public transport account.

Taxes, charges and subsidies

The French account used data published in official documents and mainly in the Comptes de transports de la nation (CCTN 2000). Taxes in France are not earmarked to specific purposes. Taxation on road transport users is one of the largest sources of revenue for the treasury and is treated as general taxation for use in the budget by various government departments. Exceptions are very small both in number and in amount.

For the estimation of taxes, charges and subsidies private cars, commercially used cars and motorcycles were included in the one vehicle group “passenger cars”. No environmental tax is raised in France. VAT is recorded only when its rate is obviously different from the standard rate. This is the case for fuel, and for other minor services such as insurance taxes. Vehicle insurance tax is the sum of insurance tax and tax paid on insurance contracts.

The average variable costs per vehicle category and the average costs of road transport for all vehicles are shown in table 46. 

Table 46
Average variable and average costs of road transport per vehicle km: France 1998
– €/km at 1998 prices –

	
	All roads

	
	Average variable costs
	Average1)

	
	Motorcycles
	Cars
	Buses, coaches
	LGV
	HGV
	
All vehicles

	Core information
	
	
	
	
	
	

	Infrastructure costs
	:
	:
	:
	:
	:
	0.049

	Capital costs
	:
	:
	:
	:
	:
	0.016

	Running costs
	0.0102)
	0.0212)
	0.0912)
	0.0222)
	0.2242)
	0.033

	External accident costs
	0.067
	0.002
	0.00015
	0.003

	Environmental costs
	
	
	
	
	
	

	Air pollution
	0.008
	0.017
	0.132
	0.022
	0.088
	0.022

	Global warming
	0.004
	0.004
	0.016
	0.006
	0.018
	0.005

	Noise
	0.014
	0.003
	0.016
	0.019
	0.038
	0.008

	Total 
	0.103
	0.046
	0.256
	0.069
	0.368
	0.071

	Additional information
	
	
	
	
	
	

	Delay costs
	0
	0.029
	0.027
	0.066
	0.005
	0.033

	Fuel costs
	:
	0.003
	0.000
	0.000
	0.011
	0.003

	Internal accident costs3)
	0.895
	0.036
	0
	0.003
	0.042

	Risk value
	0.828
	0.033
	0
	0.003
	0.039

	Environmental costs
	:
	:
	:
	:
	:
	:

	Total 
	0.8954)
	0.0654)
	0.0274)
	0.0694)
	0.0054)
	0.0764)

	Revenues
	
	
	
	
	
	

	Directly related to a specific cost category
	
	
	
	
	
	

	Charges for infrastructure usage
	
	
	
	
	
	

	Variable5)
	:
	0.006
	:
	0.007
	0.034
	0.008

	Other transport specific revenues
	
	
	
	
	
	

	Vehicle related taxes6)
	:
	0.011
	:
	0.006
	0.010
	0.010

	Fuel tax
	:
	0.034
	:
	0.029
	0.090
	0.036

	VAT7)
	:
	0.036
	:
	0.010
	0.032
	0.031

	Total revenues
	:
	0.087
	:
	0.052
	0.166
	0.085

	Additional information
	
	
	
	
	
	

	Vehicle insurance premium
	:
	0.006
	:
	0.004
	0.004
	0.006

	Basic data
	
	
	
	
	
	Total

	Million vehicle km
	8 465
	397 832
	2 822
	81 197
	30 828
	521 142

	1) Average costs are calculated by dividing the total costs or revenues by the total vehicle kilometres.  – 2)  Based on country specific allocation methods of total infrastructure costs. Figures are therefore not comparable across countries as there is no consensus on which cost elements are variable and with which output parameters. – 3) No spilt between HGV and LGV. Total for cars includes buses and coaches. – 4) Total is incomplete – 5) Tolls and axle load taxes – 6) Vehicle registration, taxes on insurance, taxes on company cars and vignettes. – 7) VAT on fuel and VAT on spare parts. 

Source: Quinet et al. (2002)


In tables 47 to 50, the total costs of road transport are shown disaggregated between vehicle type and road network. 

Table 47
Total costs of road transport : France all roads
– € million at 1998 prices–

	
	All roads

	
	Motorcycles
	Cars
	Buses, Coaches
	LGV
	HGV
	Total

	Core information
	
	
	
	
	
	

	Infrastructure costs1)
	:
	:
	:
	:
	:
	25 520

	Capital costs
	:
	:
	:
	:
	:
	8 290

	Running costs
	85
	8 173
	255
	1 824
	6 892
	17 230

	External accident costs2)
	568
	943
	16
	1 528

	Material damage
	3
	5
	0
	8

	Environmental costs
	
	
	
	
	
	

	Air pollution
	183
	6 898
	282
	3 147
	3 577
	11 684

	Global warming
	14
	1 513
	52
	322
	583
	2 484

	Noise
	:
	:
	:
	:
	:
	3 989

	Total 
	7833)
	18 1213)
	16 3613)
	45 205

	Additional information
	
	
	
	
	
	

	Delay costs
	0
	11 718
	75
	5 352
	148
	17 293

	Internal accident costs
	7 572
	14 265
	261
	22 098

	Risk value
	7 008
	13 202
	242
	20 452

	Environmental costs
	:
	:
	:
	:
	:
	:

	Total 
	7 5723)
	26 0583)
	5 7613)
	39 3923)

	Revenues
	
	
	
	
	
	

	Directly related to a specific cost category
	
	
	
	
	
	

	Charges for infrastructure usage
	
	
	
	
	
	

	Variable4)
	:
	2 511
	:
	594
	1 063
	4 167

	Other transport specific revenues
	
	
	
	
	
	

	Vehicle related taxes5)
	:
	4 204
	:
	473
	306
	4 983

	Fuel tax
	:
	13 621
	:
	2 320
	2 779
	18 720

	VAT6)
	:
	14 378
	:
	777
	991
	16 146

	Total revenues
	
	34 714
	
	4 164
	5 139
	44 016

	Additional information
	
	
	
	
	
	

	Vehicle insurance premium
	:
	2 581
	:
	303
	127
	3 011

	Basic data
	
	
	
	
	
	

	million vehicle km
	8 465
	397 832
	2 822
	81 197
	30 828
	521 142

	1) Capital costs have not been split between categories of vehicles; operation costs have been split according to country specific allocation method. – 2) No distinction between HGV and LGV; cars figures include buses and coaches. – 3) Total incomplete. – 4) Tolls and axle load taxes. – 5) Vehicle registration, taxes on insurance, taxes on company cars and vignettes. – 6) VAT on fuel and VAT on spare parts. 

Source: Quinet et al. (2002)


Table 48
Total costs of road transport : France motorways
– € million at 1998 prices –

	
	Motorways

	
	Motorcycles
	Cars
	Buses, Coaches
	LGV
	HGV
	Total

	Core information
	
	
	
	
	
	

	Infrastructure costs1)
	:
	:
	:
	:
	:
	6 609

	Capital costs
	:
	:
	:
	:
	:
	2 148

	Running costs
	22
	2 141
	67
	507
	1 824
	4 561

	External accident costs2)
	91
	151
	3
	244

	Material damage
	1
	1
	0
	1

	Environmental costs
	
	
	
	
	
	

	Air pollution
	7
	1115
	159
	313
	1 182
	2 775

	Global warming
	2
	252
	4
	66
	176
	498

	Noise
	:
	:
	:
	:
	:
	:

	Total 
	122
	3 8893)
	4 0713)
	10 2263)

	Additional information
	
	
	
	
	
	

	Delay costs
	0
	449
	3
	467
	40
	959

	Internal accident costs
	1 590
	2 996
	55
	4 641

	Risk value
	1 472
	2 772
	51
	4 295

	Environmental costs
	:
	:
	:
	:
	:
	:

	Total 
	1 5903)
	3 4483)
	5623)
	5 6003)

	Revenues
	
	
	
	
	
	

	Directly related to a specific cost category
	
	
	
	
	
	

	Charges for infrastructure usage
	
	
	
	
	
	

	Variable4)
	:
	2 511
	:
	594
	1 063
	4 167

	Other transport specific revenues
	
	
	
	
	
	

	Vehicle related taxes
	:
	:
	:
	:
	:
	:

	Fuel tax
	:
	2 168
	:
	382
	1 178
	3 728

	VAT5)
	:
	2 289
	:
	128
	420
	2 837

	Total Revenues
	:
	6 9683)
	:
	1 1043)
	2 6613)
	10 7333)

	Additional information
	
	
	
	
	
	

	Vehicle insurance premium
	:
	:
	:
	:
	:
	:

	Basic data
	
	
	
	
	
	

	Million vehicle kilometres
	836
	63 327
	344
	13 376
	13 063
	90 945

	1) Capital costs have not been split between categories of vehicles; operation costs have been split according to country specific allocation method. – 2) No break-down of accident costs between LGV and HGV; cars figures include buses and coaches. – 3) Total incomplete. – 4) Tolls and axle load taxes. – 5) VAT on fuel and VAT on spare parts. 

Source: Quinet et al. (2002)


Table 49
Total costs of road transport : France trunk roads
– € million at 1998 prices –

	
	Trunk roads

	
	Motorcycles
	Cars
	Buses, Coaches
	LGV
	HGV
	Total

	Core information
	
	
	
	
	
	

	Infrastructure costs1)
	:
	:
	:
	:
	:
	4 369

	Capital costs
	:
	:
	:
	:
	:
	1 937

	Running costs
	7
	681
	21
	203
	1 520
	2 432

	External accident costs2)
	352
	585
	10
	947

	Material damage
	2
	3
	0
	5

	Environmental costs
	
	
	
	
	
	

	Air pollution
	43
	3 448
	159
	956
	1 263
	5 870

	Global warming
	7
	550
	12
	148
	260
	977

	Noise
	:
	:
	:
	:
	:
	:

	Total 
	4093)
	5 4563)
	4 3603)
	12 1633)

	Additional information
	
	
	
	
	
	 

	Delay costs
	0
	2 055
	6
	1 991
	71
	4 124

	Internal accident costs
	4 695
	8 844
	162
	13 701

	Risk value
	4 345
	8 185
	150
	12 680

	Environmental costs
	:
	:
	:
	:
	:
	:

	Total 
	4 6953)
	10 9053)
	2 2243)
	17 824

	Revenues
	
	
	
	
	
	

	Directly related to a specific cost category
	
	
	
	
	
	

	Charges for infrastructure usage
	
	
	
	
	
	

	Variable
	0
	0
	0
	0
	0
	0

	Other transport specific revenues
	
	
	
	
	
	

	Vehicle related taxes
	:
	:
	:
	:
	:
	:

	Fuel tax
	:
	6 991
	:
	1 215
	1 319
	9 525

	VAT4)
	:
	7 380
	:
	407
	470
	8 257

	Total Revenues
	:
	14 3713)
	:
	1 6223)
	1 7893)
	17 7823)

	Additional information
	
	
	
	
	
	

	Vehicle insurance premium
	:
	:
	:
	:
	:
	:

	Basic data
	
	
	
	
	
	

	Million vehicle kilometres
	5 121
	204 193
	1 343
	42 532
	14 630
	267 818

	1) Capital costs have not been split between categories of vehicles; operation costs have been split according to country specific allocation method. – 2) No break-down of accident costs between LGV and HGV. Buses and coaches are included in cars. – 3) Total incomplete. – 4) VAT on fuel and VAT on spare parts. 

Source: Quinet et al. (2002)


Table 50
Total costs of road transport : France urban roads
– € million at 1998 prices –

	
	Urban roads

	
	Motorcycles
	Cars
	Buses, Coaches
	LGV
	HGV
	Total

	Core information
	
	
	
	
	
	

	Infrastructure costs1)
	:
	:
	:
	:
	:
	14 446

	Capital costs
	:
	:
	:
	:
	:
	4 210

	Running costs
	56
	5 351
	167
	1 115
	3547
	10 236

	External accident costs2)
	125
	208
	4
	336

	Material damage
	1
	1
	0
	2

	Environmental costs
	
	
	
	
	
	

	Air pollution
	21
	2 152
	40
	559
	266
	3 038

	Global warming
	5
	711
	36
	108
	149
	1009

	Noise
	:
	:
	:
	:
	:
	:

	Total 
	1863)
	8 6653)
	5 7483)
	18 8293)

	Additional information
	
	
	
	
	
	

	Delay costs
	0
	9 213
	66
	2 894
	37
	12 211

	Internal accident costs
	1 666
	3 138
	58
	4 862

	Risk value
	1 542
	2 904
	53
	4 499

	Environmental costs
	:
	:
	:
	:
	:
	:

	Total 
	1 6663)
	12 4183)
	2 9893)
	17 0723)

	Revenues
	
	
	
	
	
	

	Directly related to a specific cost category
	
	
	
	
	
	

	Charges for infrastructure usage
	
	
	
	
	
	

	Variable
	0
	0
	0
	0
	0
	0

	Other transport specific revenues
	
	
	
	
	
	

	Vehicle related taxes
	:
	:
	:
	:
	:
	:

	Fuel tax
	:
	4 465
	:
	726
	283
	5 473

	VAT4)
	:
	4 713
	:
	243
	101
	5 057

	Total revenues
	:
	9 1783)
	:
	9693)
	3843)
	10 5303)

	Additional information
	
	
	
	
	
	

	Vehicle insurance premium
	:
	:
	:
	:
	:
	:

	Basic data
	
	
	
	
	
	

	Million vehicle kilometres
	2 508
	130 416
	925
	25 394
	3 135
	162 377

	1) Capital costs have not been split between categories of vehicles; operation costs have been split according to country specific allocation method. – 2) No break-down of accident costs between LGV and HGV. Buses and coaches are included in cars. – 3) Total incomplete. – 4) VAT on fuel and VAT on spare parts. 

Source: Quinet et al. (2002)


7.2 Rail transport 

In the following table a summary of the rail account for France for 1996, 1998 and 2005 is presented.

Table 51
French rail accounts for 1996, 1998 and 2005 
– € million at 1998 prices –

	
	1996
	1998
	2005

	Core information
	
	
	

	Infrastructure costs :
	4 576
	4 790
	5 348

	Capital costs
	1 720
	1 870
	2 319

	Running costs
	2 856
	2 920
	3 029

	SOC
	8 294
	10 944
	13 638

	Out of this : track charges
	866
	946
	1187

	Accident cost (external)
	2
	3
	3

	Environmental costs 
	:
	129
	146

	Air pollution1)
	68
	62
	70

	Global warming
	15
	16
	18

	Noise
	:
	51
	58

	Total 
	12 0892)
	14 9202)
	17 9482)

	Additional information
	
	
	

	Delay costs3)
	130
	140
	173

	Accident cost (internal)
	55
	108
	121

	Environmental costs
	:
	:
	:

	Total 
	1854)
	2484)
	2944)

	Revenues
	
	
	

	Directly related to supplier operating costs
	
	
	

	User tariffs
	5 755
	6 380
	8 003

	Subsidies to rail operator for concessionary fares
	269
	296
	371

	Directly related to infrastructure costs
	
	
	

	Track charges
	866
	946
	1187

	Payment from infrastructure manager to rail operator for track maintenance contract
	2 561
	2561
	3 212

	Cost of track maintenance for the infrastructure manager 
	-2 561
	-2561
	-3 212

	Total 
	6 890
	7 622
	9 561

	Other specific revenues
	473
	504
	632

	Fuel tax
	35
	35
	44

	VAT on fuel
	6
	6
	8

	other VAT
	259
	274
	344

	Total 
	773
	819
	1 027

	Subsidies
	
	
	

	Subsidies to exploitation
	2 956
	2 858
	3 585

	Subsidies to investment (infrastructures)
	1 103
	2 820
	3 537

	Total subsidies
	4 059
	5 678
	7 122

	1) The figures for air pollution do not include PM10 for which there is no available data. – 2) Total excluding track charges. – 3) Delay costs include only cost of time due to delayed trains. – 4) Total excluding additional environmental costs. 

Source: Quinet et al. (2002)


Rail accounts are shaped by the specific structure of the French rail industry organisation, and especially by the fact that the infrastructure manager, RFF (Réseau Ferré de France), has a contract with SNCF (Société Nationale des Chemins de fer Français) for the maintenance and operation of tracks. This is why the accounts show a cross-payment for track maintenance, the same amount being both a cost for RFF and a revenue for SNCF.

Infrastructure operation costs have been split between passengers and freight according to keys provided by former studies on marginal costs of maintenance. Except for user revenue and for some subsidies, it was not possible to split the revenues, taxes and charges between passengers and freight. Thus, the calculation of average variable revenue according to the type of traffic has no meaning and was not attempted.

It can be seen from the results that, environmental costs and delay costs were much lower than infrastructure costs when compared to road transport. Another feature to be noted is the high share of subsidies in the total revenues, and the low level of taxes and charges, when compared to road transport.

Comments on specific cost categories

Infrastructure costs

Rail infrastructure costs were calculated using the perpetual inventory model. Using standard procedures outlined in Quinet (2002), operation costs were allocated between passengers and freight at 55% - 45% respectively.

Supplier operating costs

Data for estimating supplier operating costs was obtained from the information presented in the Commission des comptes de transport de la nation (CCTN 2000).

Delay costs due to congestion

The available information for rail was drawn from SNCF internal statistics, which provide data for long (more than 15 minutes) and short (between five and 15 minutes) delays. From this data, experts opinions lead to average delays, which are monetarised according to the standard values of UNITE.

Accident costs

The same assumptions have been made within the rail account as for road accidents concerning the administrative costs per accident casualty. Administrative costs are estimated to be 5% of real “merchant” costs using a CERAS research approach (see Michel Le Net, 1992) for accident costs. Risk costs per casualty were taken from the UNITE conventions. There was no information available to estimate the costs of physical liability cost, these costs were taken to be zero in the rail account.

Environmental costs

The evaluation of environmental costs were related mainly to diesel trains. Electricity for traction is generated mostly by nuclear power which, due to the methodological approach of the impact pathway model, results in almost no core environmental costs. The additional costs of risk associated with nuclear power production (additional data) have not been calculated for this account. The comparatively low environmental costs for French rail should therefore be viewed with caution.

Taxes, charges and subsidies

Taxes within this transport mode were low. Charges were essentially infrastructure charges, which have only been paid since 1997 when the former national rail SNCF was split between the rail operator SNCF and the infrastructure manager RFF. Values for 1996 were estimated.

The average variable costs of rail transport are shown for passenger and freight transport in table 52. In this table the average costs for all trains are also provided. In the detailed accounts, as shown in table 53, the total costs are split between passengers and freight.

Table 52
Average variable and average cost of rail transport: France
 – €/train km at 1998 prices –

	
	Average variable cost
	Average1)

	
	Passenger
	Freight
	All rail

	Core information
	
	
	

	Infrastructure costs2)
	:
	:
	10.668

	Capital costs
	:
	:
	4.165

	Running costs
	:
	:
	6.503

	SOC2) 
	:
	:
	22.2673)

	Out of this: track charges4)
	2.658
	1.039
	2.107

	Accident cost (external)
	0.007
	0.000
	0.007

	Environmental costs
	
	
	

	Air pollution
	0.169
	0.078
	0.287

	Global warming
	0.044
	0.020
	0.138

	Noise
	:
	:
	0.036

	Total4)
	0.2205)
	1.1375)
	33.229

	Additional information
	
	
	

	Delay costs
	2.026
	0.054
	0.640

	Accident cost (internal)
	0.365
	0.000
	0.240

	Environmental costs
	:
	:
	:

	Total 
	2.3715)
	0.0545)
	0.8805)

	Revenues
	
	
	

	Directly related to supplier operating costs
	
	
	

	User's tariffs
	14.21
	14.20
	14.20

	Subsidies for concessionary fares
	1.00
	:
	0.659

	Directly related to infrastructure costs
	
	
	

	Payment from the IM to the RO for track maintenance contract
	:
	:
	5.70

	Cost of track maintenance for the IM (contract with RO)
	:
	:
	-5.70

	Total
	15.215)
	14.205)
	14.86

	Other specific revenues
	:
	:
	1.120

	Fuel tax
	:
	:
	0.078

	VAT
	:
	:
	0.013

	Other VAT
	:
	:
	0.610

	Total
	:
	:
	1.824

	Subsidies
	
	
	

	Subsidies to exploitation
	:
	:
	6.360

	Subsidies to investment (infra)
	:
	:
	6.280

	Total subsidies
	:
	:
	12.64

	Basic data
	
	
	Total

	Passenger km (billion Pkm)
	55
	-
	55

	Tonne-km (billion tkm)
	-
	53
	53

	Train-km (million)
	296
	153
	449

	1) Average costs are calculated by dividing the total costs or revenues by the total train kilometres. – 2) No allocation to passenger or freight possible. – 3) Excluding track charges. – 4) Track charges are not included in the total. – 5) Total is incomplete.

Source: Quinet et al. (2002)


Table 53
Total costs of rail transport: France 
– € million at 1998 prices –

	
	Passenger
	Freight
	Total

	Core information
	
	
	

	Infrastructure costs1) 
	
	
	

	Capital costs
	:
	:
	1 870

	Running costs
	1 300
	1 620
	2 920

	SOC2)
	:
	:
	10 944

	Out of this : track charges
	787
	159
	946

	Accident cost (external)
	3
	0
	3

	Environmental costs 
	63
	15
	129

	Air pollution
	50
	12
	62

	Global warming
	13
	3
	16

	Noise2)
	:
	:
	51

	Total3)
	1 3663) 4)
	1 6353) 4)
	15 8663)

	Additional information
	
	
	

	Delay costs
	131
	2
	133

	Accident cost (internal)
	108
	0
	108

	Environmental costs
	:
	:
	:

	Total 
	2394)
	24)
	2404)

	Revenues
	
	
	

	Directly related to supplier operating costs
	
	
	

	User's tariffs
	4 207
	2 174
	6 380

	Subsidies for concessionary fares
	296
	
	296

	Directly related to infrastructure costs
	
	
	

	Payment from infrastructure manager to the rail operator for track maintenance contract2)
	:
	:
	2 561

	Cost of track maintenance for the IM (contract with RO)2)
	:
	:
	-2 561

	Total
	4 5033)
	2 1743)
	6 676

	Other specific revenues
	:
	:
	504

	Fuel tax2)
	:
	:
	35

	VAT on fuel tax2)
	:
	:
	6

	Other VAT2)
	:
	:
	274

	Total 
	:
	:
	819

	Subsidies
	
	
	

	Subsidies to exploitation2)
	:
	:
	2 858

	Subsidies to investment (infra) 2)
	:
	:
	2 820

	Total subsidies
	
	
	5 678

	Basic data
	
	
	

	Passenger km (billion Pkm)
	55
	
	55

	Tonne-km (billion tkm)
	
	53
	53

	Train-km (million)
	296
	153
	449

	1) Capital costs have not been split between categories of vehicles; operation costs have been split according to country specific allocation method. – 2) No allocation to passenger or freight possible. – 3) Excluding track charges. – 4) Total is incomplete.
Source: Quinet et al. (2002)


7.3
Public transport: tram, metro, bus and coaches

A summary of the public transport account for France for 1996, 1998 and 2005 is given in table 54.

Table 54
French account for public transport 1996, 1998 and 2005
– € million at 1998 prices –

	
	1996
	1998
	2005

	Core information
	
	
	

	Infrastructure costs1)
	2 565
	2 690
	3 129

	Capital costs
	1 144
	1 200
	1 396

	Running costs
	1 421
	1 490
	1 733

	Supplier operating costs
	8 683
	8 939
	9 837

	External accident costs2)
	:
	:
	:

	Environmental costs2)
	:
	:
	:

	Air pollution
	:
	:
	:

	Global warming
	:
	:
	:

	Noise
	:
	:
	:

	Total 
	11 2483)
	11 6293)
	12 9663)

	Additional information
	
	
	

	Delay costs2)
	:
	:
	:

	Internal accident costs2)
	:
	:
	:

	Environmental costs
	:
	:
	:

	Total 
	:
	:
	:

	Revenues 
	
	
	

	Related to infrastructure costs
	
	
	

	Distance related infrastructure usage charges 
	113
	114
	120

	Revenues related to supplier operating costs
	
	
	

	Subsidies for concessionary fares
	3 098
	3 250
	3 780

	Ticket revenues
	5 374
	5 518
	6 024

	Total
	8 585
	8 882
	9 924

	Other revenues
	
	
	

	Vehicle related taxes
	537
	544
	569

	Fuel tax
	372
	377
	394

	VAT on fuel 
	116
	117
	122

	VAT on product
	308
	312
	326

	Total
	1 333
	1 350
	1 411

	Subsidies
	
	
	

	For exploitation
	691
	725
	843

	For infrastructure
	647
	679
	789

	Total
	1 338
	1 404
	1 632

	Additional information
	
	
	

	Vehicle insurance premium 
	46
	47
	49

	1) Infrastructure costs for metro systems only, infrastructure costs for buses are included in road accounts. – 2) Included in road accounts for buses and coaches, in rail transport for metro and trams. – 3) Total incomplete.

Source: Quinet et al. (2002)


Table 54, the French public transport account, is as specific as possible but much relevant information is included within the other modal accounts. For buses and coaches, infrastructure, environmental, delay and accident costs are included in the road transport account. As it was not possible to calculate environmental, delay and accident costs for metros and trams, the corresponding rows are empty. Congestion, environment and accident costs of SNCF Ile de France (société nationale des chemins de fer français) are included in the tables of rail transport.

A specificity of the French charging system is the “Versement Transport”, a tax which is levied on firms and is proportionate to the wages of the firm, and which is a revenue for local authorities dedicated to public urban transport. Other taxes and charges are mainly issued from buses and coaches and are described in a similar way as in road transport tables.

Comments on specific cost categories

Infrastructure costs

Infrastructure costs for bus transport were included in the road account. Urban railway lines were included in the rail account. The infrastructure costs of metro lines only were considered in this account. These costs are comprehensive: they cover both Ile de France and other urban areas. In Ile de France, they include RATP (régie autonome des transports parisiens) but not Ile de France SNCF services.

Supplier operating costs

The supplier operating costs were split between metro, buses and coaches. The row “metro” includes the suburban services of Ile de France SNCF.

Delay costs due to congestion

The basic data available (for metro, trams and trolley buses only) was of poor quality and not adequate to evaluate delay costs in public transport. Delay costs for urban buses and urban rail services were contained within the road and rail accounts.

Accident costs

No accident costs are reported for metros. Accident costs for buses and coaches were reported in the road accounts. For urban rail, these costs are within the rail account.

Environmental costs

Environmental costs of buses and coaches were included in the road transport account. The environmental costs of metros and suburban trains were included in rail transport. No environmental costs are contained within the French public transport account.

Taxes, charges and subsidies

Subsidies were mainly subsidies for concessionary fares which include “versement transport”. 

The average variable costs of public transport are shown in table 55. As the costs shown here are specific for the individual means of transport no attempt has been made to present the average for the mode. The detailed accounts, split between means of public transport, are shown in table 56.

Table 55
Average variable costs of public transport per vehicle km: France
 – €/vehicle-km at 1998 prices –

	
	Metro
	Urban buses
	
Coaches

	Core information
	
	
	

	Infrastructure costs1)
	
	
	

	Capital costs
	1.89
	:
	:

	Running costs
	2.35
	:
	:

	Supplier operating costs
	4.59
	:
	1.72

	External accident costs2)
	:
	:
	:

	Environmental costs2)
	:
	:
	:

	Air pollution
	:
	:
	:

	Global warming
	:
	:
	:

	Noise
	:
	:
	:

	Total 
	8.833)
	
	1.723)

	Additional information
	
	
	

	Delay costs2)
	:
	:
	:

	Internal accident costs2)
	:
	:
	:

	Environmental costs
	:
	:
	:

	Total 
	:
	:
	:

	Revenues
	
	
	

	Related to infrastructure costs
	
	
	

	Distance related infrastructure usage charges 
	:
	:
	0.07

	Revenues related to supplier operating costs
	
	
	

	Subsidies for concessionary fares
	2.41
	:
	0

	Users tariffs
	2.66
	:
	1.21

	Total
	5.17
	:
	1.28

	Other revenues
	
	
	

	Vehicle related taxes
	
	
	

	Fuel tax
	0
	0.19
	0.15

	VAT on fuel 
	0
	0.05
	0.05

	VAT on product
	0
	0.22
	0.10

	Total
	0
	0.46
	0.30

	Subsidies
	
	
	

	For exploitation
	0.54
	:
	0

	For infrastructure
	0.50
	:
	0

	Total
	1.04
	:
	0

	Additional information
	
	
	

	Vehicle insurance premium 
	0
	0
	0.03

	Basic data
	
	
	

	Vehicle-km (million)
	635
	715
	1590

	1) Based on country specific allocation methods of infrastructure costs. Figures are therefore not comparable across countries as there is no consensus on which cost elements are variable and with which output parameters. – 2) Included in road accounts for buses and coaches, in rail transport for metro and trams. – 3) Total incomplete.

Source: Quinet et al. (2002)


Table 56
Total costs of public transport: France 
– € million at 1998 prices –

	
	Metro
	Urban buses
	Coaches
	Taxis
	Total

	Core information
	
	
	
	
	

	Infrastructure costs1)
	2 690
	
	
	
	2 690

	Capital costs
	1 200
	:
	:
	:
	1 200

	Running costs
	1 490
	:
	:
	:
	1 490

	Supplier operating costs
	6 2012)
	:
	2 7383)
	:
	8 939

	External accident costs4)
	:
	:
	:
	:
	:

	Environmental costs4)
	:
	:
	:
	:
	:

	Air pollution
	:
	:
	:
	:
	:

	Global warming
	:
	:
	:
	:
	:

	Noise
	:
	:
	:
	:
	:

	Total 
	8 8915)
	:
	2 7385)
	:
	11 6295)

	Additional information
	:
	:
	:
	:
	:

	Delay costs4)
	:
	:
	:
	:
	:

	Internal accident costs4)
	:
	:
	:
	:
	:

	Environmental costs
	:
	:
	:
	:
	:

	Total 
	:
	:
	:
	:
	:

	Revenues
	
	
	
	
	

	Related to infrastructure costs
	
	
	
	
	

	Distance related infrastructure usage charges 
	:
	:
	114
	:
	
114

	Revenues related to supplier operating costs
	
	
	
	
	

	Subsidies for concessionary fares
	3 250
	:
	0
	:
	3 250

	Users tariffs
	3 591
	:
	1 927
	:
	3 591

	Total
	6 8415)
	:
	2 041
	:
	8 8825)

	Other revenues
	
	
	
	
	

	Vehicle related taxes
	
	
	
	
	

	Fuel tax
	0
	133
	239
	2
	377

	VAT on fuel 
	0
	39
	76
	1
	117

	VAT on product
	0
	154
	157
	:
	312

	Total 
	0
	326
	472
	35)
	806

	Subsidies
	
	
	
	
	

	For exploitation
	:
	:
	:
	:
	725

	For infrastructure
	:
	:
	:
	:
	679

	Total
	:
	:
	:
	:
	1 632

	Additional information
	
	
	
	
	

	Vehicle insurance premium 
	0
	0
	42
	4
	47

	1) Infrastructure costs of buses, coaches and taxis are contained within the road account. – 2) Total for urban public transport (metro and buses). – 3) Total for inter-urban (coaches) transport. – 4) Included in road accounts for buses and coaches, in rail transport for metro and trams. – 5) Total is incomplete.

Source: Quinet et al. (2002)


7.4
Aviation

A summary of the aviation account for France for 1996, 1998 and 2005 is presented in table 57.

Table 57
French air transport account for 1996, 1998 and 2005
 – € million at 1998 prices –

	
	1996
	1998
	2005

	Core information
	
	
	

	Infrastructure costs
	1 048
	1 080
	1 185

	Capital costs
	248
	270
	335

	Running costs
	800
	810
	850

	External accident costs
	0
	0
	1

	Environmental costs
	
	
	

	Air pollution
	104
	63
	71

	Global warming
	86
	34
	36

	Noise
	:
	:
	:

	Total 
	1 2381)
	1 1771)
	1 2931)

	Additional information
	
	
	

	Delay costs
	1 034
	1 090
	1 284

	Internal accident costs2)
	4
	21
	25

	Environmental costs
	:
	:
	:

	Total 
	1 0383)
	1 1113)
	1 3093)

	Revenues
	
	
	

	Airport revenues
	1 488
	1 687
	1 847

	Passenger taxes
	242
	297
	300

	Planes (landing, take off, parking, fuel..)
	281
	297
	349

	Air traffic control revenues
	973
	1 117
	1 208

	Route services
	684
	746
	849

	Terminal services (airports)
	163
	170
	202

	Total Revenues
	2 461
	2 804
	3 055

	Additional information
	
	
	

	Subsidies to airports
	157
	194
	195

	Exploitation
	12
	15
	15

	Infrastructures
	145
	179
	180

	Subsidies to airlines
	824
	52
	77

	Exploitation
	62
	52
	77

	Capital
	762
	0
	0

	Other air transport related subsidies
	34
	33
	42

	Total subsidies
	1015
	279
	314

	1) Excluding noise costs. – 2) Accident costs do not include material damages. – 3) Total is incomplete.

Source: Quinet et al. (2002)


Comments on specific cost categories

Infrastructure costs

Air transport infrastructure costs were calculated using the perpetual inventory model. The data was quite good for Ile de France airports, which handle approximately 75% of the total French traffic, but was poorer for other airports.

Delay costs due to congestion

Delay costs were calculated from the average delays in French airports using the standard UNITE methodology and values of time.

Accident costs

Accident costs did not include material damages. As accident are fortunately very infrequent, the figures are highly variable from one year to another. No data was available to average accident costs over several years, the figures presented were for the specific account year.

Environmental costs

Environmental costs did not take noise exposure into account as there is no available basic data in this field.

A disaggregation of total costs, average costs for all aircraft and average variable costs for the categories passenger and cargo is given in the following two tables.

Table 58
Average variable and average costs of aviation per movement: France
 – €/movement at 1998 prices –

	
	Average variable 
	Average1)

	
	
Passenger
	
Cargo
	All commercial traffic

	Core information
	
	
	

	Infrastructure costs2)
	
	
	1 096

	Capital costs
	:
	:
	274

	Running costs
	:
	:
	822

	External accident costs
	0
	0
	0

	Environmental costs
	
	
	

	Air pollution
	61
	3
	64

	Global warming
	32
	2
	35

	Noise
	:
	:
	:

	Total 
	933)
	53)
	1 1953)

	Additional information
	
	
	

	Delay costs4)
	:
	:
	1106

	Internal accident costs4)
	:
	:
	22

	Environmental costs
	:
	:
	:

	Total 
	
	
	1 1283)

	Revenues
	
	
	

	Airport revenues4)
	:
	:
	1 712

	Passenger taxes
	:
	:
	301

	Planes (landing, take off, parking, fuel..)
	:
	:
	301

	Air traffic control revenues4)
	:
	:
	1 133

	Route services
	:
	:
	757

	Terminal services (airports)
	:
	:
	172

	Total
	:
	:
	2 845

	Additional information
	
	
	

	Subsidies to airports4)
	:
	:
	197

	Exploitation
	:
	:
	15

	Infrastructures
	:
	:
	182

	Subsidies to airlines4)
	:
	:
	53

	Exploitation
	:
	:
	53

	Capital
	:
	:
	0

	Other air transport related subsidies4)
	:
	:
	34

	Total
	:
	:
	284

	Basic data
	
	
	Total

	Aircraft movements (thousand)
	
	
	985

	1) Average costs are calculated by dividing the total costs or revenues by the total number of commercial aircraft movements. – 2) Based on country specific allocation methods of infrastructure costs. Figures are therefore not comparable across countries as there is no consensus on which cost elements are variable and with which output parameters. – 3) Total incomplete. – 4) No split between passenger and cargo transport possible.

Source: Quinet et al. (2002)


Table 59
Total costs of aviation: France
– € million at 1998 prices –

	
	Passenger
	Freight
	Total

	Core information
	
	
	

	Infrastructure costs1)
	
	
	1 080

	Capital costs
	:
	:
	270

	Running costs
	766
	44
	810

	External accident costs
	0
	0
	0

	Environmental costs
	
	
	

	Air pollution
	60
	3
	63

	Global warming
	32
	2
	34

	Noise
	:
	:
	:

	Total 
	8582)
	492)
	1 1772)

	Additional information
	
	
	

	Delay costs
	1 090
	:
	1 090

	Internal accident costs3)
	21
	:
	21

	Environmental costs
	:
	:
	:

	Total 
	1 1112)
	:
	1 1112)

	Revenues
	
	
	

	Airport revenues4)
	:
	:
	1 687

	Passenger taxes
	:
	:
	297

	Planes (landing, take off, parking, fuel..)
	:
	:
	297

	Air traffic control revenues4)
	:
	:
	1 117

	Route services
	:
	:
	746

	Terminal services (airports)
	:
	:
	170

	Total 
	:
	:
	2 804

	Additional information
	
	
	

	Subsidies to airports4)
	:
	:
	194

	Exploitation
	:
	:
	15

	Infrastructures
	:
	:
	179

	Subsidies to airlines4)
	:
	:
	52

	Exploitation
	:
	:
	52

	Capital
	:
	:
	0

	Other air transport related subsidies4)
	:
	:
	33

	Total 
	:
	:
	279

	1) Capital costs have not been split between categories of aircraft; operation costs have been split according to country specific allocation method. – 2) Total incomplete. – 3) Accident costs do not include material damages. – 4) No split between passenger and cargo transport possible.

Source: Quinet et al. (2002)


7.5 Inland waterway and maritime shipping 

The shipping account for France for 1996, 1998 and 2005 is given in table 60.

Table 60
French inland waterways and maritime shipping accounts for 1996, 1998 and 2005
– € million at 1998 prices –

	
	1996
	1998
	2005

	
	Inland waterway
	Maritime
	Inland waterway
	Maritime
	Inland waterway
	Maritime

	Core information
	
	
	
	
	
	

	Infrastructure costs
	904
	1 168
	960
	1 204
	1 133
	1312

	Capital costs
	543
	414
	590
	450
	732
	558

	Running costs
	361
	754
	370
	754
	401
	754

	External accident costs
	:
	:
	:
	:
	:
	:

	Environmental costs
	
	
	
	
	
	

	Air pollution
	184
	:
	180
	:
	231
	:

	Global warming
	33
	:
	33
	:
	42
	:

	Noise
	:
	:
	:
	:
	:
	:

	Total
	1 1211)
	1 1681)
	1 1731)
	1 2041)
	1 4061)
	1 3121)

	Additional information
	
	
	
	
	
	

	Delay costs
	:
	:
	:
	:
	:
	:

	Internal accident costs
	:
	:
	:
	:
	:
	:

	Environmental costs
	:
	:
	:
	:
	:
	:

	Total 
	:
	:
	:
	:
	:
	:

	Revenues 
	
	
	
	
	
	

	Directly allocatable
	
	
	
	
	
	

	Charges for infrastructure usage
	:
	:
	:
	:
	:
	:

	Total 
	:
	:
	:
	:
	:
	:

	Other transport specific revenues
	
	
	
	
	
	

	Water tax
	81
	0
	76
	0
	97
	0

	Total revenues
	81
	0
	76
	0
	97
	0

	Subsidies
	
	
	
	
	
	

	General subsidies
	22
	:
	20
	:
	26
	:

	Specific subsidies 
	322
	169
	329
	125
	422
	125

	Exploitation 
	270
	99
	273
	87
	350
	87

	Infrastructures
	52
	70
	56
	38
	72
	38

	Total subsidies
	666
	338
	678
	250
	870
	250

	1) Total incomplete.
Source: Quinet et al. (2002)


This table is less documented than the tables for the other modes, especially for maritime transport where reliable data is difficult to obtain. Infrastructure costs for maritime shipping included all seaports expenses and infrastructures. Infrastructure costs for Inland waterway included both ports and links, as it was not possible to split them using the available information.

No further spit of data between passenger and cargo shipping was possible.

8
Pilot account for Ireland

The main results obtained from the Irish pilot transport accounts are summarised in this chapter. For full details about the methodology and the input data used within the Irish account refer to Annex 5 “The Pilot Accounts for Ireland” (O’Mahony et al. 2002).

The basic, social and economic indicators are presented here followed by the detailed results of the Irish pilot accounts.

Table 61
Basic indicators for Ireland 1996 and 1998

	
	unit
	1996
	1998

	Land area
	sqkm
	70 273
	70 273

	Population
	1 000
	3 626
	3 680


	Population density
	inhabitants/sqkm
	51.6
	52.4

	Population employed
	1 000
	1 643
	1 825

	Employment Rate
	%
	45.3
	49.5

	GDP1)
	€ billion
	58
	77

	GDP per capita
	€ million
	0.015
	0.02

	GDP growth rate 
(change to previous year)
	% 
(in prices of 1995)
	7.7
	8.6

	Consumer price index 
	1996 = 100
	100
	103

	1)At market prices.

Source: Irish Central Statistics Office 1999, 2001


In table 62, basic transport indicators used within the Irish pilot account are presented.

Table 62
Basic transport related indicators for Ireland 1998 per mode

	Indicator
	Unit
	Road
	Rail
	Public transport1)
	Aviation
	Inland waterway navigation 2)
	Maritime shipping
	Total3)

	Transport performance
	
	
	
	
	
	
	
	

	Passengers carried
	million
	:
	32 29a)
	-
	14.8b)
	-
	-
	:

	Goods transported
	million t
	:
	2.95)c)
	-
	0.2b)
	-
	1906)
	:

	Tonne-km
	billion tkm
	5.9
	0.55)c)
	-
	:
	-
	:
	:

	Number of vehicles 
	1000
	1 4927)
	:
	188)
	:
	-
	-
	:

	Vehicle kilometres 
	Million v-km
	37 6967)
	15.5
	4548)
	0.54)
	-
	-
	:

	Network length
	1000 km
	97d)
	2.8c)
	-
	-
	-
	-
	:

	Employees
	1000
	:
	4.9e)
	-
	2.29)b)
	-
	-
	:

	Gross investments5)
	€ million
	4985)c)
	2315)c)
	-
	95.7b)
	-
	-
	:

	Gross capital stock6)
	€ million
	3 052
	15 10) e)
	-
	979)
	-
	1411) f)
	:

	Accidents
	
	
	
	
	
	
	
	

	Number of injuries
	casualties
	7 831
	3
	-
	10
	-
	:
	7 844

	Number of fatalities
	casualties
	408
	0
	-
	2
	-
	:
	410

	Environment
	
	
	
	
	
	
	
	

	Direct transport emissions
	
	
	
	
	
	
	
	

	CO2
	million t
	8.3
	0.1
	-
	1.9
	-
	:
	10.3

	PM
	1 000 t
	3.6
	0.01
	-
	:
	-
	:
	:

	NOx
	1 000 t
	52.8
	1.2
	-
	5.2
	-
	:
	59.2

	SO2
	1 000 t
	7.9
	0.02
	-
	0.06
	-
	:
	  8.0

	NMVOC
	1 000 t
	65.7
	0.01
	-
	3.0
	-
	:
	68.7

	1) No metro, tram or trolley buses are in service in 1998 in Ireland. – 2) Inland waterways in Ireland are used for recreational purposes only - data excluded here. – 3) In most cases, data is lacking or units are different, making it difficult to arrive at totals. Where it is possible to calculate totals, they are presented. – 4) Aircraft movements. – 5) 1997 values. – 6) 1999 values. – 7) Excluding buses. – 8) Buses only. – 9) Airports only. – 10) Railway lines and works. – 11) Dublin port only. 

Sources: a) (CSO, 2001), b) (Aer Rianta, 1998), c) (CSO, 1999), d) (NRA, 1998), e) (Iarnrod Eireann, 1998), f) (Dublin Port, 2001) 


8.1
Road transport

In table 63 the total costs of road transport for the Irish pilot account are presented.

Table 63
Irish road account for 1996, 1998 and 2005 
– € million at 1998 prices –

	
	
	
	

	Core information
	1996
	1998
	2005

	Infrastructure Costs1)
	262
	263
	264

	Capital costs 
	131
	131
	132

	Running costs
	131
	132
	132

	Accident costs (user external)2)
	226
	240
	289

	Environmental costs
	778
	829
	879

	Air pollution
	305
	312
	331

	Global warming
	141
	165
	175

	Noise3)
	332
	352
	373

	Total
	1 266
	1 332
	1 432

	Additional information
	
	
	

	Delay costs
	401
	401
	463

	Time costs
	367
	367
	425

	Fuel costs
	344)
	344)
	38

	Accident costs (user internal)5)
	1 342
	1 425
	1 714

	From this: risk value
	1 2476)
	1 323
	1 592

	Environmental costs
	
	
	

	Nature and landscape, soil and water pollution
	:
	:
	:

	Nuclear risk
	0
	0
	0

	Total
	1 7437)
	1 8267)
	2 1777)

	Revenues
	
	
	

	Directly related to a specific cost category
	
	
	

	Charges for infrastructure usage
	
	
	

	Fixed : vignette
	0
	0
	0

	Variable
	218)
	278)
	409)

	Total
	21
	27
	4010)

	Other transport specific revenues
	
	
	

	Annual circulation tax
	371
	373
	410

	Fuel tax
	1 283
	1 223
	1 346

	Eco tax
	0
	0
	

	Vehicle registration tax
	816
	770
	847

	Total
	2 470
	2 366
	2603

	Subsidies
	0
	0
	0

	1)  National roads only. – 2)  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. – 3) Limited data available for noise. – 4) Estimates of delay were difficult due to lack of data, same value used for 1996 and 1998. 3% / year increase used for 2005. – 5) Refers to those parts of accident costs which are caused by and borne by road users and insurance companies. – 6) Bacon (1999). – 7) Total incomplete. – 8) Refers to revenue generated by 2 toll bridges in Dublin, the value inserted for 1996 is actually 1997 revenue. – 9) 8 stretches of main road will be tolled in the future but estimates are not available for revenue for 2005. The charges will go towards recouping investment by private investors under public private partnership arrangements. – 10) Rough estimate. 

Source: O’Mahony et al. (2002)


In 1998, the core year of the pilot accounts, the largest cost block was user internal accident costs amounting to €1.4 billion. Environmental costs, of which 58% were air pollution and global warming costs, were next highest at €829 million. Delay costs followed at €401 million, which in the UNITE accounts refer to the costs of extra time and fuel resulting from delay. The infrastructure costs for national roads only, were calculated to be €263 million. The external accident costs, i.e. those parts of accident costs which are not borne by road users themselves or by transport insurance companies were €240 million. For 2005, moderate cost increases have been forecasted: for infrastructure costs (0.4% - developed from historic trends), environmental costs (6%), external accident costs (20%) and delay costs (15%) As can be seen, accident and delay costs due to congestion are the cost components which are expected to increase most dramatically.

On the revenue side, road transport related revenues of €2.4 billion in 1998 were calculated. Infrastructure usage revenues are low (€27 million) accounting for 1% of revenue (toll bridges in Dublin to repay investment in transport infrastructure). The largest revenue arises from fuel taxation (€1.2 billion). An increase of 10% has been assumed to calculate road related revenue for 2005. 

Comments on specific cost categories

Infrastructure costs

Road infrastructure costs were calculated using the perpetual inventory model. The data available only refers to national road network of 5545 kilometres and not the entire road network. Infrastructure cost data for county roads is not centralised and could not be obtained for the UNITE country account. Running costs were obtained from the National Roads Authority and the Central Statistics Office. Data quality for this item is considered good. Cost allocation to vehicles types shows that 71 % of all transport infrastructure costs are allocated to passenger cars and 26 % to LGVs and HGVs. This cost allocation was done on the basis of vehicle kms and did not take account of a possibly high level of overloading of HGVs. Data is not available to support the calculations for such a scenario. It should be noted that, the allocation of infrastructure costs to vehicle types is problematic because joint and common costs can by definition not be allocated. The figures shown in table 65 should be treated with caution.

Delay costs due to congestion

The evaluated road congestion costs comprise fuel and time costs of road users due to delays. They were compiled using a calculation based on several assumptions. An average estimate of delay at different sized towns on the main arterial routes in Ireland was obtained from the NRA and using other information from them and assumptions on the average journey length, an estimate of the delay costs was made. Further assumptions refer to the additional fuel costs caused by delay using a rate of consumption in congested conditions of 0.05 litre/km. 

The delay costs of €401 million assessed for Ireland in 1998 represent 0.5% of Ireland’s GDP. This share is lower than the 2 % of GDP often quoted from the EU Green Book on Fair and Efficient Pricing for Transport Infrastructure (CEC 1995) as an approximate level of external delay transport costs. As the value of time and the definition of delay used in the study for the Green Paper are unknown, it is not possible to compare the results.

Accident costs

The costs are extremely dependent on the valuation of risk which has been standardised for the UNITE project. A value of €1.63 million, as per the UNITE convention, was used with 13% of that value applied to severe injuries and 1 % for minor injuries. The user internal accident costs amounted to €1425 million of which €1323 million was risk value.

External road accident costs of €240 million are composed as follows: 41% are attributed to production losses, 14% of the costs arise for medical treatment and 44% are for  professional services. The risk value accounted for 93% of internal accident costs.

The level of under-reporting road accidents has not been studied for Ireland. For the UNITE accounts, it is acknowledged that under-reporting does exist, but the level of its incidence can not be estimated. Therefore no adjustment of data has been made to account for possible accident under-reporting.

Environmental costs 

The basic data used for the estimation of environmental costs was obtained from the energy balance conducted by the Environmental Protection Agency on a yearly basis. Environmental costs were calculated using the methodology suggested in Link et al. (2000) and summarised in chapter 3 of this document. For road transport, the total environmental costs amount to €829 million. Air pollution is the major environmental cost component for road transport at €312 million.

The costs of noise emissions, the second most important environmental cost category, are based on inputs suggested by Tinch (1997). The input data was not derived from detailed measurements and so can only be taken as a broad estimate. The valuation takes the reduced value of property and the increase of adverse health effects for citizens exposed to road noise into account and is calculated to be €352 million for Ireland in 1998.
The low costs related to global warming in the account reflects the lower (but currently accepted) avoidance costs of CO2 emissions, as the costs relate directly to these valuations. 

No valuations of damage to nature and landscape and for soil and water pollution were made due to lack of the necessary basic data. 

Taxes, charges and subsidies

The input data was obtained from government sources and are expected to be of good quality. The only charges currently applied for infrastructure usage are two toll bridges on the motorway ring around Dublin (M50). Plans for tolling town bypass motorways are in process. Both current and future tolling are linked to investment in infrastructure rather than offsetting external costs.

In table 64 the average variable costs and the average costs of road transport for all roads and vehicle types is presented and in table 65 the total costs of road transport are shown disaggregated by vehicle type (motorcycles, passenger car, buses, light goods vehicles weighing 3.5 tonnes or less and heavy goods vehicles weighing over 3.5 tonnes).

Table 64
Average variable and average costs of road transport per vehicle km: Ireland
– €/vehicle km at 1998 prices –

	All Roads 1998

	
	Average variable costs
	Average1)

	
	Motor-cycles
	Passenger cars
	Buses
	LGV  
	HGV
	All vehicles

	Core information
	

	Infrastructure costs2)
	
	
	
	
	
	0.00619

	Capital costs
	:
	:
	:
	:
	:
	0.00343

	Running costs
	:
	:
	:
	:
	:
	0.00346

	External accident costs
	0.0067
	0.0063
	0.0066
	0.0063
	0.0063

	Environmental costs
	
	
	
	
	0.02173

	Air pollution
	0.003
	0.006
	0.05
	0.013
	0.00818

	Global warming
	0.002
	0.004
	0.02
	0.006
	0.00433

	Noise
	
	
	
	
	
	0.00923

	Total 
	0.01173)
	0.01633)
	0.07663)
	0.02533)
	0.03421

	Additional information
	

	Delay costs
	0.0000
	0.0106
	0.0110
	0.0106
	0.01051

	Internal accident costs
	0.0378
	0.0373
	0.0374
	0.0373
	0.03733

	Material damages
	0.0022
	0.0026
	0.0022
	0.0027
	0.00265

	Risk value
	0.0356
	0.0347
	0.0352
	0.0347
	0.03468

	Environmental costs
	:
	:
	:
	:
	:
	:

	Total 
	0.03783)
	0.04793)
	0.04843)
	0.04793)
	0.047843)

	Revenues
	
	
	
	
	
	

	Fixed
	
	
	
	
	
	0.02996

	Vignette
	0
	0
	0
	0
	0
	0

	Annual circulation tax
	:
	:
	:
	:
	:
	0.00978

	Vehicle registration tax
	:
	:
	:
	:
	:
	0 02018

	Variable
	
	
	
	
	
	0.03277

	Fuel tax
	:
	:
	:
	:
	:
	0.03206

	Eco tax
	-
	-
	-
	-
	-
	-

	Distance related infrastructure charges
	:
	:
	:
	:
	:
	0.00071

	Total Revenues
	:
	:
	:
	:
	:
	0.06273

	Basic data
	
	
	
	
	
	Total

	Million vehicle km
	450
	27174
	454
	10072
	38 150

	Billion tonne km
	-
	-
	-
	5.9
	5.9

	1) Average costs are calculated by dividing the total costs or revenues by the total vehicle kilometres. – 2) Infrastructure costs are for national roads only. –  3) Total incomplete. 

Source: O’Mahony et al. (2002)


Table 65
Total costs of road transport: Ireland 1998
– € million at 1998 prices –

	All Roads

	
	1998

	
	Motor-cycles
	Passenger cars
	Buses
	LGV1)
	HGV
	Total

	Core information
	
	
	
	
	
	

	Infrastructure costs2)
	3
	187
	3
	69
	263

	Capital costs
	:
	:
	:
	:
	:
	131

	Running costs
	:
	:
	:
	:
	:
	132

	External accident costs
	3
	171
	3
	63
	240

	Administrative
	1
	77
	1
	28
	107

	Health costs
	0.5
	24
	0.5
	9
	34

	Production loss
	1
	70
	1
	26
	98

	Environmental costs
	90
	343
	118
	278
	829

	Air pollution
	1
	160
	22
	129
	312

	Global warming
	1
	95
	8
	61
	165

	Noise
	:
	:
	:
	:
	3523)

	Total 
	964)
	7014)
	1244)
	4104)
	1332

	Additional information

	Delay costs5)
	0
	289
	5
	107
	401

	Internal accident costs
	17
	1 014
	17
	376
	1 424

	Material damages
	1
	72
	1
	27
	101

	Risk value
	16
	942
	16
	349
	1 323

	Environmental costs
	
	
	
	
	
	

	Nature, landscape, soil and water pollution
	:
	:
	:
	:
	:
	:

	Total 
	17
	1 303
	22
	483
	1825

	Revenues
	
	
	
	
	
	

	Fixed
	
	
	
	
	
	

	Vignette
	0
	0
	0
	0
	0
	0

	Annual circulation tax
	:
	:
	:
	:
	:
	373

	Vehicle registration tax
	
	
	
	
	
	770

	Variable
	
	
	
	
	
	

	Fuel tax
	:
	:
	:
	:
	:
	1223

	Eco tax 
	-
	-
	-
	-
	-
	-

	Distance related infrastructure charges
	-
	-
	-
	-
	-
	-

	Total
	:
	:
	:
	:
	:
	2 366

	Basic data
	

	Number of vehicles (thousand)
	24
	1197
	18
	2716)

	1 510

	Million vehicle km
	451
	27 174
	454
	10 071
	38 150

	Billion tonne km
	-
	-
	-
	5.9
	5.9

	1) LGV and HGV where more disaggregated data not available. – 2) National roads only. – 3) Noise is not allocated to vehicle categories. – 4) Total excluding noise costs. – 5) In the absence of more detailed aggregation, total costs are proportioned according to mileage per vehicle type. Motorcycles are assumed not to be delayed. – 6) Includes other vehicles in addition to LGV and HGV such as dumpers, mobile machines, forklifts etc.

Source: O’Mahony et al. (2002)


Data is not sufficiently disaggregated to present similar tables for specific road types.

8.2
Rail transport – Irish Rail (Iarnród Éireann)

In table 66 the summary of the Irish rail account for 1996, 1998 and 2005 is presented.

Table 66
Irish rail account for 1996, 1998 and 2005 
– € million at 1998 prices –

	Costs
	
	
	

	Core information
	1996
	1998
	2005

	Infrastructure Costs1)
	23
	22
	27

	Capital costs
	:
	:
	:

	Running costs
	:
	:
	:

	Supplier operating costs
	250
	255
	280

	Accident costs (external)2)
	:
	:
	:

	Environmental costs
	37
	39
	44

	Air pollution
	8
	8
	9

	Global warming
	2
	2
	3

	Noise
	27
	29
	32

	Total
	3103)
	3163)
	3513)

	Additional information
	
	
	

	Delay costs2)
	:
	:
	:

	Accident costs (internal)
	:
	:
	:

	Risk value4)
	3
	3
	4

	Environmental costs
	
	
	

	Total 
	33)
	33)
	43)

	Revenues
	
	
	

	Directly related to Supplier Operating Costs 
	
	
	

	Subsidies
	51
	42
	47

	Tariff revenues 
	121
	127
	142

	Total
	172
	169
	189

	Additional Information
	
	
	

	Revenues directly related to infrastructure costs2)
	:
	:
	:

	Track charges
	:
	:
	:

	Station charges
	:
	:
	:

	Other transport specific revenues2)
	
	
	

	Fuel tax
	:
	:
	:

	Eco tax
	:
	:
	:

	VAT
	:
	:
	:

	Non-transport related revenues of rail companies2)
	:
	:
	:

	1) Costs of operating, signalling and depreciation only. – 2) Insufficient data. – 3) Total incomplete. – 4) IRMS (1998). 

Source: O’Mahony et al. (2002)


As can be seen from table 66, the largest cost blocks in the rail account for Irish Rail (IR) is supplier operating costs of the order of €255 million. Infrastructure costs are €22 million. Environmental costs are €39 million in total including air pollution, global warming and noise. No data was available to enable calculation of delay costs. Although a risk value of less than €3 million was determined in one Irish study (IRMS 1998), no detailed accident cost analysis has been conducted to enable estimation of the external costs. Accident rates on Irish railways have been comparatively low. For 2005, moderate increases of the order of 10% are assumed for most cost categories. Total rail transport related revenues excluding subsidies amounted in 1998 to €127 million. Supplier operating costs were estimated to be €255 million. 

Comments on specific cost categories

Infrastructure costs

Infrastructure costs were evaluated from Irish Rail company accounts and include track depreciation and interest costs as well as operating costs (signalling etc.). The breakdown between passenger and freight transport costs as given in table 68 is based on the number of passenger and freight kilometres.  

Supplier operating costs

Data for estimating supplier operating costs was taken from the aggregated profit and loss statement of Irish Rail.

Delay costs due to congestion

Delay costs could not be calculated due to lack of appropriate data.

Accident costs

External accident costs have not been calculated due to insufficient data. For the estimation of internal accident costs , a risk value of less than €3 million, identified by IRMS (1998), was used.

Environmental costs

The basic data for rail transport came from Irish Rail and the estimates are thought to be of satisfactory quality although it is unlikely that detailed emissions studies were conducted. The major costs relate to noise pollution but the basis used to calculate noise emissions is from Tinch (1997) and therefore it suffers similar problems to the cost estimates for roads mentioned above. The costs of air pollution and global warming are much lower in comparison to road transport.

The average variable costs of rail transport are shown for passenger and freight transport in table 67. The average costs for all trains are also presented within this table.

Table 67
Average variable and average costs of rail transport per vehicle km: Irish Rail
– €/train-km at 1998 prices –

	Irish Rail (IR) 1998

	
	Average variable costs
	Average1)

	
	Passenger
	Freight
	All rail

	Core information
	
	
	

	Infrastructure costs2)
	
	
	1.41935

	Capital costs
	:
	:
	:

	Running costs
	:
	:
	:

	Supplier operating costs
	:
	:
	16.45161

	External accident costs3)
	:
	:
	:

	Environmental costs
	2.38938
	2.85714
	2.51613

	Air pollution
	0.44248
	0.71429
	0.51613

	Global warming
	0.17699
	0.47619
	0.12903

	Noise
	1.76991
	2.14286
	1.87097

	Total 
	2.389384)
	2.857144)
	20.387104)

	Additional Information
	
	
	

	Delay costs3)
	:
	:
	:

	Internal accident costs
	:
	:
	:

	Material damages3)
	:
	:
	:

	Risk value5)
	:
	:
	0.17161

	Environmental costs3)
	:
	:
	:

	Total 
	:
	:
	0.171614)

	Revenues
	
	
	

	User tariffs
	9.29204
	5.00000
	8.19355

	Track charges
	:
	:
	:

	Station charges
	:
	:
	:

	Fuel tax
	:
	:
	:

	Eco tax
	-
	-
	-

	VAT
	:
	:
	:

	Total 
	9.292044)
	5.000004)
	8.193554)

	Subsidies5)
	:
	:
	2.70968

	Basic data
	
	
	Total

	Train km (mill)
	11.3
	4.2
	15.5

	1) Average costs are calculated by dividing the total costs or revenues by the total train kilometres. – 2) Costs of operating, signalling and depreciation only. – 3) Insufficient data. – 4) Total is incomplete. – 5) No allocation to passenger or freight possible. 
Source: O’Mahony et al. (2002)


Table 68 shows the total costs of rail transport for passenger and freight transport based on total passenger and freight kilometres.

Table 68
Total costs of rail transport: Irish Rail (IR)
– € million at 1998 prices – 

	Irish Rail (IR)

	
	1998

	
	Passenger
	Freight
	Total

	Core information
	
	
	

	Infrastructure costs1)
	16
	6
	22

	Supplier operating costs
	:
	:
	255

	External accident costs2)
	:
	:
	:

	Environmental costs
	27
	12
	39

	Air pollution
	5
	3
	8

	Global warming
	2
	2
	2

	Noise
	20
	9
	29

	Total 
	433)
	183)
	3163)

	Additional information
	
	
	

	Delay costs
	:
	:
	:

	Internal accident costs
	:
	:
	:

	Material damages
	:
	:
	:

	Risk value
	:
	:
	2.66

	Environmental costs
	:
	:
	:

	Total 
	:
	:
	2.663)

	Revenues
	
	
	

	User tariffs
	105
	21
	127

	Track charges
	:
	:
	:

	Station charges
	:
	:
	:

	Fuel tax
	:
	:
	:

	Eco tax 
	:
	:
	:

	VAT
	:
	:
	:

	Total
	1053)
	213)
	1273)

	Subsidies
	:
	:
	42

	Basic data
	
	
	

	Passenger km (mill)
	1
	-
	1

	Tonne km (bill)
	-
	0.5
	0.5

	1) Costs of operating, signalling and depreciation only. – 2) Insufficient data. – 3) Total is incomplete. 
Source: O’Mahony et al. (2002)


8.3 Public transport

Urban diesel buses are the only form of non-rail public transport currently in use in Ireland. As buses are considered within the road account no separate public transport account is presented within this summary report. 

8.4 Aviation

The aviation account for Ireland for 1996, 1998 and 2005 is presented in table 69.

Table 69
Irish air transport account for 1996, 1998 and 2005 
– € million at 1998 prices –

	Costs
	
	
	

	Core information
	1996
	1998
	2005

	Infrastructure Costs1)
	262
	401
	493

	Capital costs
	:
	:
	:

	Running costs
	:
	:
	:

	Accident costs (external)2)
	:
	:
	:

	Environmental costs
	73
	77
	95

	Air pollution
	19
	20
	25

	Global warming
	54
	57
	70

	Noise2)
	:
	:
	:

	Total
	3353)
	4783)
	5883)

	Additional information
	
	
	

	Delay costs2)
	:
	:
	:

	Accident costs (internal)2)
	:
	:
	:

	Environmental costs2)
	:
	:
	:

	Total
	:
	:
	:

	Revenues
	
	
	

	Directly related to a specific cost category
	
	
	

	Charges for infrastructure usage
	
	
	

	Aeronautical revenue
	134
	134
	165

	Commercial activities
	9
	11
	:

	Total
	143
	145
	165

	Other transport specific revenues
	
	
	

	Fuel tax
	:
	:
	:

	Eco tax
	:
	:
	:

	VAT
	:
	:
	:

	Total
	:
	:
	:

	Subsidies
	:
	:
	:

	1) Includes terminal complexes, lands and airfields and plant and equipment. No split between running costs and capital costs possible. – 2) Insufficient data. – 3) Total incomplete. 
Source: O’Mahony et al. (2002)


The largest cost block for aviation in 1998 was infrastructure costs which amounted to €401 million. Core environmental costs (excluding noise costs) represented €77 million. Accident costs could not be calculated due to insufficient data. For 2005, an increase of 23% was assumed for infrastructure costs and a similar rate was applied for environmental costs. Air travel is increasing rapidly in Ireland and it is expected this level of increase is justified. 

Comments on specific cost categories

Infrastructure costs

Input data for infrastructure costs is taken from the operating accounts of Aer Rianta and are expected to be of good quality. 

Delay costs due to congestion and accident costs

Delay and accident costs could not be calculated due to lack of data. Ireland has a very low air accident rate with no fatalities recorded.

Environmental costs

Environmental costs were calculated using fuel data inputs. The costs for global warming dominate the environmental costs although lack of noise exposure data meant no calculations could be made for that and therefore it is difficult to estimate its order of magnitude in relation to the other environmental costs.

In table 70 the average costs of air transport per aircraft movement are shown. No other breakdown to average variable costs is possible. The available data does not allow a disaggregation of aviation costs to passenger and freight transport.

Table 70
Average costs of Aviation per movement: Ireland 
– €/movement at 1998 prices –

	
	Average variable costs1)
	Average 2)

	
	Passenger 
	Freight
	All aircraft 

	Core information
	
	
	

	Infrastructure costs
	
	
	816.36

	Capital costs
	:
	:
	:

	Running costs
	:
	:
	:

	External accident costs2)
	:
	:
	:

	Environmental costs
	:
	:
	156.76

	Air pollution
	:
	:
	40.72

	Global warming
	:
	:
	116.04

	Noise3)
	:
	:
	:

	Total 
	:
	:
	973.114)

	Additional information
	
	
	

	Delay costs: per arriving flight2)
	:
	:
	:

	Internal accident costs 2)
	:
	:
	:

	Environmental costs2)
	:
	:
	:

	Total 
	:
	:
	:

	Revenues
	
	
	

	Charges for infrastructure usage
	
	
	

	Airport revenues
	:
	:
	:

	Aeronautical revenues
	:
	:
	272.80

	Commercial activities
	:
	:
	22.39

	ATM charges3)
	:
	:
	:

	Meteorological services3)
	:
	:
	:

	Total
	:
	:
	295.194)

	Subsidies
	
	
	

	Exemption for kerosene tax
	:
	:
	:

	Exemption of VAT on ticket price
	:
	:
	:

	Basic data
	
	
	Total

	Passenger km (billion)
	3.9
	-
	3.9

	Tonne km (billion)
	-
	:
	-

	Number of aircraft movements 
	:
	:
	491 208

	1) Data is insufficient to allocate to costs to passenger or freight transport. – 2) Average costs are calculated by dividing the total costs or revenues by the total number of aircraft movements. – 3) Insufficient data. – 4) Total incomplete.

Source: O’Mahony et al. (2002)


8.5
Inland waterway 

There is no relevant inland waterway transport in Ireland and this mode is not considered within the summary report. 

8.6
Maritime shipping 

For maritime shipping the Port of Dublin was studied on a case study basis. These results are documented in Annex 5. 

9
Pilot account for the Netherlands

This chapter summarises the main results from the Dutch pilot transport. The complete account is attached as Annex 6 “The Pilot Accounts for the Netherlands” (Certan et al. 2002).

Before proceeding to the presentation and interpretation of the results of the Dutch pilot accounts, table 71 provides basic social and economic indicators.

Table 71
Basic indicators for the Netherlands for 1996 and 1998

	
	unit
	1996
	1998

	Land area
	sqkm
	34 000
	34 000

	Population
	1 000
	15 494
	15 654

	Population density
	inhabitants/sqkm
	457
	462

	Population employed
	1 000
	6 681
	6 957

	Employment Rate
	%
	43.12
	44.44

	GDP1)
	€ million
	315 059
	352 207

	GDP per capita
	€ 
	17 333
	19 370

	GDP growth rate 
(change to previous year)
	% 

	3.0
	3.7

	GDP2)
	€ million
	281 885
	314 236

	DGP deflator 
	1995 = 100
	101.2
	105.1

	Consumer prices (inflation)
	%
	2.0
	2.0

	1) At market prices. – 2) At factor costs.

Source: Statistics Netherlands, CBS (1999, 2000)


Table 72 gives an overview on transport related indicators per mode.

Table 72
Basic transport related indicators for the Netherlands per mode, 1998

	
	Unit
	Road
	Rail
	Public transport
	Aviation
	Inland waterway navigation
	Maritime shipping

	Transport performance
	
	
	
	
	
	
	

	Passengers carried
	million
	:
	321
	6.11)
	35.7
	:
	1.8

	Passenger-km
	billion pkm
	191.5
	14.92)
	6.3
	583)
	:
	:

	Goods transported
	million t
	5464) 5)
	24.75)
	-
	1
	237.34) 5)
	404.86)

	Tonne-km
	billion tkm
	46.5
	3.82)
	-
	67)
	59.15)
	96.9

	Network length
	1000 km
	124.58)
	2.808
	-
	159)
	5.046
	1610)

	Number of vehicles 
	1 000
	7032
	6.37311)
	11.76312)
	2.30013)
	4.57714)
	0.481

	Number of vehicle-km 
	million km
	117797
	125
	604
	:
	81
	:

	Employees
	100
	:
	:
	26718)
	398
	135
	106

	Gross fixed capital formation15) 16)
	€ million
	76117)
	:
	167
	28819)
	180
	358

	Accidents
	
	
	
	
	
	
	

	Number of injuries
	casualties
	28 722
	211
	:
	10
	26
	7

	Number of fatalities
	casualties
	1 066
	223
	:
	0
	6
	2

	Environment
	
	
	
	
	
	
	

	Direct transport emissions
	
	
	
	
	
	
	

	CO2
	million kg
	28 338
	102
	:
	773
	2131
	1119

	PM2.5
	million kg
	9
	0.07
	:
	0.17
	2.80
	1.7

	CO
	million kg
	398
	0.35
	:
	6
	9.30
	2.8

	NOX
	million kg
	180
	1.69
	:
	3
	39.88
	22

	SO2
	million kg
	5
	0.11
	:
	0.25
	2.23
	13

	NMVOC
	million kg
	107
	0.10
	:
	1.4
	3.66
	0.95

	1) By Dutch companies. – 2) On national tracks. – 3) Estimation for KLM only. – 4) Including commercial and private transport. – 5) National and international. – 6) Loaded and unloaded. – 7) Estimation for KLM and Martinair only. – 8) As for 1996. – 9) Number of airports. – 10) Number of ports. – 11) Includes locomotives, passenger coaches, freight cars. – 12) Includes buses, trolley buses, trams, and mass rapid transport. – 13) Includes licensed aircraft. – 14) Includes goods ships. – 15) Data for 1997, in means of transport. – 16) Gross market prices. – 17) Freight transport. – 18) Only tram/metro and bus companies. – 19) Companies with more than 20 employees. 

Source: NEI based on official statistics


9.1
Road transport

The total costs of road transport from the Dutch pilot account are presented in table 73.

Table 73
Dutch Road Account for 1996 and 1998 
– € million at 1998 prices –

	Costs
	
	
	

	Core information
	1996
	1998
	2005

	Infrastructure Costs
	3 937
	4 411
	:

	Capital costs1)
	2 590
	2 682
	:

	Running costs
	1 347
	1 729
	1915

	Accident costs (external)2) 3)
	1 375
	1 421
	1 376

	Environmental costs4)
	2 718
	2 479
	2 244

	Air pollution4)
	1 739
	1 482
	1 177

	Global warming4)
	687
	686
	683

	Noise4)
	293
	 311
	384

	Total
	8 030
	8 311
	5 5355)

	Additional information
	
	
	

	Delay costs4)
	3 018
	3 103
	3 720

	Time costs
	2 917
	2 989
	3 587

	Fuel costs
	100
	114
	1 334

	Accident costs (internal)3) 6)
	8 676
	8 921
	7 739

	From this: risk value
	6 846
	6 970
	6 071

	Environmental costs
	
	
	

	Nature and landscape, soil and water pollution4) 7)
	2 057
	1 897
	:

	Nuclear risk7)
	-
	-
	-

	Total
	13 7515)
	13 9215)
	11 4595)

	Revenues
	
	
	

	Directly related to a specific cost category
	
	
	

	Charges for infrastructure usage8)
	72
	91
	:

	Fixed
	72
	91
	:

	Variable
	:
	:
	:

	Total
	72
	91
	:

	Other transport specific revenues
	
	
	

	Annual circulation tax
	2 348
	1 873
	:

	Fuel tax4)
	4 540
	5 040
	:

	Purchase tax
	1 966
	2 425
	:

	VAT9)
	772
	857
	:

	Total
	9 626
	10 195
	:

	Subsidies10)
	0
	0
	:

	1) Including land value. – 2) Refers to those parts of accident costs which are not borne by road users and insurance companies but by the public sector and third parties. – 3) Passenger cars, motorcycles and goods vehicles. – 4) Buses are included. – 5) Total incomplete. – 6) Refers to those parts of accident costs which are borne by road users and insurance companies and includes risk value. – 7) Because there is no standardised methodology for the calculation of these costs, the figures given here are to be regarded only as approximate indications that may change greatly over time with the development of a standard methodology. – 8) Covers only Eurovignet. – 9) VAT levied on fuel tax. – 10) Subsidies included here are given for debt relief, for the provision of services etc. These subsidies can clearly not be allocated to either the cost or to the revenue side of this table. Subsidies are in cash flow terms and are not on the same basis as the economic costs.

Source: Certan et al. (2001)


The total core (€8.3 billion) and additional (€13.9 billion) costs of road transport amounted to €22 billion which corresponded to around 7% of the Dutch GDP at factor costs. In 1998, the core year of the pilot accounts, the largest cost block was the total social accident costs. Total accident costs amounted to €10 billion, out of which about 14% (€1.4 billion) were external accident costs, i.e. those parts of accident costs which are not borne by road users themselves or by transport insurance companies. Infrastructure and total core and additional environmental costs were the second largest cost blocks (each with around €4.4 billion). Congestion costs, which in the UNITE accounts refer to additional time and fuel costs caused by delay were €3.1 billion.

On the revenue side we have calculated road transport related revenues of over €10 billion in 1998. The share of charges which relate directly to infrastructure usage was €91 million which is less than 1% of all road transport related taxes and charges. This shows a low share of revenues directly raised for covering infrastructure costs. These revenues generated are due to the HGV vignette to be paid for motorways use. It is expected that the total road transport related revenues will increase in the future if a distance related charge for the use of infrastructure is introduced.

Comments on specific cost categories

Infrastructure costs 

Capital stock and capital costs were calculated using the perpetual inventory model. Running costs were calculated based upon data from the Statistics Netherlands (CBS). In order to avoid the arbitrary allocation the total costs were not allocated to different users.

Delay costs due to congestion

The road delay costs were determined using a modelling approach, see Annex 6 for a complete description. The estimated costs cover fuel and time costs of road users due to delays. Values of time used are the UNITE standard values adjusted for the Netherlands. 

Accident costs 

The input data for the calculation of the road accident costs came from official statistics regarding the number and severity of the accidents and it was of good quality. The calculation took into account the underreporting of road transport accidents. The obtained estimate of the costs was highly dependant on the valuation of risk, which was standardised within UNITE. The total accident costs for road did not include costs of the legal system and insurance, therefore the documented administration costs are underestimated.

Environmental costs 

The transport mode causing the highest environmental costs was road transport, reflecting its dominating role in transport performance. Air pollution was one of the most important costs categories, for both passenger and freight transport. For the estimation of the environmental costs for road a very detailed input data on emissions was used. Costs were dominated by impacts due to primary and secondary particles, above all loss of life expectancy and increased morbidity rates. The high cost rate per vehicle kilometres for public buses - many of them travelling in urban areas - was caused by high emission factors (in g/vkm). This is a direct result of (necessary) frequent stops and starts associated with public transport buses. 

The general picture of the Dutch UNITE results for global warming was very similar to the one of the costs of air pollution. By far the largest share of the costs was also contributed by the road transport sector. According to the results noise is the least noteworthy cost category. Noise exposure data was only available for the whole road transport sector. The resulting costs were not broken down to passenger and freight transport to avoid arbitrary cost allocation.
Taxes, charges and subsidies 

The input data was obtained from available official statistics. The respective revenues for the road sector were evaluated using available information. The costs were allocated to different users only when it was possible without arbitrary allocation.

In table 74 the average variable and average costs of road transport for all roads and vehicle types is presented. In this table the average costs for all vehicles are also presented. In tables 75 – 78 the total costs of road transport are shown per road type (all roads, motorways, trunk roads and urban roads) and disaggregated by vehicle type (motorcycles, passenger cars, buses, light goods vehicles weighting 3.5 tonnes or less and heavy goods vehicles weighting over 3.5 tonnes).

Table 74
Average variable and average costs of road transport per vehicle km: Netherlands, 
– €/km at 1998 prices –

	All Roads 1998

	
	Average variable costs
	Average1)

	
	Motor-cycles
	Passenger cars
	Buses
	LGV
	HGV
	All vehicles

	Core information
	

	Infrastructure costs
	:
	:
	:
	:
	:
	0.0374

	Capital costs
	:
	:
	:
	:
	:
	0.0228

	Running costs
	:
	:
	:
	:
	:
	0.0147

	External accident costs
	0.06379
	0.06417
	0.12202)
	0.0121

	Environmental costs
	0.324
	0.013
	0.138
	0.0338
	0.0884
	0.0210

	Air pollution
	0.01843)
	0.0076
	0.1099
	0.0168
	0.05944)
	0.0126

	Global warming
	0.00363)
	0.0046
	0.0209
	0.0060
	0.02104)
	0.0058

	Noise
	0.0104
	0.0008
	0.0072
	0.0110
	0.008
	0.0026

	Total 
	0.07795)
	0.097975)
	0.21045)
	0.0706

	Additional information
	

	Delay costs
	0.02932
	0.0932
	0.04531
	0.092)
	0.0263

	Internal accident costs
	0.01016
	0.02615
	0.01943
	0.01241
	0.01943
	0.0757

	Material damages
	:
	:
	:
	:
	:
	0.0166

	Risk value
	:
	:
	:
	:
	:
	0.0592

	Environmental costs
	
	
	
	
	
	

	Nature, landscape, soil and water pollution
	:
	:
	:
	:
	:
	0.0161

	Total 
	0.01445)
	0.112635)
	0.057725)
	0.109435)
	0.1182

	Revenues
	
	
	
	
	
	

	Fixed
	
	
	
	
	
	

	Vignette
	:
	:
	:
	:
	:
	0.0008

	Annual circulation tax
	:
	:
	:
	:
	:
	0.0159

	Purchase tax
	:
	:
	:
	:
	:
	0.0206

	Variable
	
	
	
	
	
	

	Fuel tax
	:
	:
	:
	:
	:
	0.0428

	VAT 
	:
	:
	:
	:
	:
	0.0073

	Total revenues
	:
	:
	:
	:
	:
	0.0874

	Basic data
	
	
	
	
	
	Total

	Million vehicle km
	2542
	93830
	604
	14163
	6659
	117 797

	Million passenger km
	:
	85500
	63486)
	-
	-
	91848

	Million tonne km
	-
	-
	-
	161608
	161608

	1) Average costs are calculated by dividing the total costs or revenues by the total vehicle kilometres. – 2) Including special and agricultural vehicles. – 3) Only motorcycles, excluding scooters. – 4) Only HGV, excluding agricultural and special vehicles. – 5) Total is incomplete. – 6) Including transport by tram and metro.  

Source: Certan et al. (2001)


Table 75
Total costs of road transport: Netherlands 
– € million at 1998 prices –

	All Roads

	
	1998

	
	Motor-cycles
	Passenger cars
	Buses
	LGV
	HGV1)
	Total

	Core information
	
	
	
	
	
	

	Infrastructure costs
	:
	:
	:
	:
	:
	4 411

	Capital costs
	:
	:
	:
	:
	:
	2 682

	Running costs
	:
	:
	:
	:
	:
	1 729

	Total accident costs2)
	9 0882) 3)
	8152)
	4392)
	10 3422)

	External accident costs
	
	
	
	
	
	

	Administrative
	:
	:
	:
	:
	:
	36

	Health costs
	:
	:
	:
	:
	:
	160

	Production loss
	:
	:
	:
	:
	:
	1 226

	Environmental costs
	72
	1216
	83
	480
	627
	2 479

	Air pollution
	39
	709
	66
	239
	428
	1 482

	Global warming
	7
	436
	13
	85
	146
	686

	Noise
	26
	71
	4
	157
	54
	311

	Total 
	724)
	1 2164)
	834)
	4804)
	6274)
	8 3115)

	Additional information

	Delay costs
	13586)
	116
	1234
	396
	3 103

	Internal accident costs
	:
	:
	:
	:
	:
	8 921

	Material damages
	:
	:
	:
	:
	:
	1 924

	Risk value
	:
	:
	:
	:
	:
	6 997

	Environmental costs
	
	
	
	
	
	

	Nature, landscape, soil and water pollution
	19
	1590
	8
	158
	121
	1 897

	Total 
	2 9676) 7)
	1247)
	1 3927)
	5177)
	13 921

	Revenues
	
	
	
	
	
	

	Fixed
	
	
	
	
	
	

	Vignette
	-
	-
	-
	-
	91
	91

	Purchase tax
	:
	:
	:
	:
	:
	2 425

	Annual circulation tax
	:
	:
	:
	:
	:
	1 873

	Variable
	
	
	
	
	
	

	Fuel tax
	67
	3 619
	68
	498
	788
	5 040

	Eco tax 
	-
	-
	-
	-
	-
	-

	VAT8)
	:
	:
	:
	:
	:
	857

	Total
	677)
	3 6197)
	687)
	4987)
	8797)
	10 286

	Basic data
	

	Number of vehicles
	373000
	5931000
	10000
	615000
	820301)
	7042000

	Million vehicle km
	2542
	93830
	604
	14163
	6659
	117797

	Million passenger km
	:
	85500
	63488)
	-
	-
	91848

	Million tonne km
	-
	-
	-
	161608
	161608

	1) Including special and agricultural vehicles. – 2) Internal and external accident cost. – 3) Including € 6516 million for motorcycles, passenger cars and buses, and the remainder for other vehicles. – 4) Core environmental costs only. – 5) Total contains external accident costs only.– 6) Motorcycle and passenger cars. – 7) Total incomplete. – 8) Including transport by tram and metro. 

Source: Certan et al. (2001)


Table 76
Total costs of road transport: Netherlands 
– € million at 1998 prices –

	Motorways

	
	1998

	
	Motor-cycles
	Passenger cars
	Buses
	LGV
	HGV1)
	Total

	Core information
	

	Infrastructure costs
	:
	:
	:
	:
	:
	:

	Capital costs
	:
	:
	:
	:
	:
	:

	Running costs
	:
	:
	:
	:
	:
	:

	Total accident costs
	885.92)
	88.2
	89.9
	1064

	Environmental costs3)
	3.8
	455
	18
	54
	276
	806

	Air pollution
	:
	:
	:
	:
	:
	:

	Global warming
	:
	:
	:
	:
	:
	:

	Noise4)
	:
	:
	:
	:
	:
	:

	Total 
	299.15)
	750.35)
	313.35)
	142.25)
	365.95)
	18705)

	Additional information
	

	Delay costs
	494
	43
	185
	227
	949

	Internal accident costs
	:
	:
	:
	:
	:
	:

	Environmental costs
	
	
	
	
	
	

	Nature, landscape, soil and water pollution
	:
	:
	:
	:
	:
	1901

	Total 
	4945)
	435)
	1855)
	2275)
	2 8505)

	Revenues
	
	
	
	
	
	

	Fixed
	
	
	
	
	
	

	Vignette
	-
	-
	-
	-
	:
	:

	Annual circulation tax
	:
	:
	:
	:
	:
	:

	Variable
	
	
	
	
	
	

	Fuel tax
	:
	:
	:
	:
	:
	:

	Eco tax 
	-
	-
	-
	-
	-
	-

	VAT6)
	:
	:
	:
	:
	:
	:

	Total
	:
	:
	:
	:
	:
	:

	Basic data
	
	
	
	
	
	

	Million vehicle km
	316
	36552
	223
	2833
	3764
	43688

	1) Including special and agricultural vehicle. – 2) Including €667 million for motorcycles, passenger cars and buses, and the remainder for other vehicles. –3) Includes air pollution and global warming. – 4) Total road noise costs can not be allocated to road type. – 5) Total incomplete. – 6) VAT on fuel tax.

Source: Certan et al. (2002)


Table 77
Total costs of road transport: Netherlands 
– € million at 1998 prices –

	Trunk roads

	
	1998

	
	Motor-cycles
	Passenger cars
	Buses
	LGV
	HGV1)
	Total

	Core information
	

	Infrastructure costs
	:
	:
	:
	:
	:
	:

	Capital costs
	:
	:
	:
	:
	:
	:

	Running costs
	:
	:
	:
	:
	:
	:

	Total accident costs2)
	656.93)
	62.6
	40.7
	760.2

	Environmental costs4)
	10
	296
	15
	57
	133
	511

	Air pollution
	:
	:
	:
	:
	:
	:

	Global warming
	:
	:
	:
	:
	:
	:

	Noise5)
	:
	:
	:
	:
	:
	:

	Total 
	2296)
	5156)
	2346)
	119.66)
	173.76)
	1271.26)

	Additional information
	

	Delay costs2)
	467
	29
	264
	122
	882

	Internal accident costs
	:
	:
	:
	:
	:
	:

	Material damages
	:
	:
	:
	:
	:
	:

	Risk value
	:
	:
	:
	:
	:
	:

	Environmental costs
	
	
	
	
	
	

	Nature, landscape, soil and water pollution
	:
	:
	:
	:
	:
	1706

	Total 
	4676)
	296)
	2646)
	1226)
	2 5886)

	Revenues
	
	
	
	
	
	

	Fixed
	
	
	
	
	
	

	Vignette
	-
	-
	-
	-
	-
	-

	Annual circulation tax
	:
	:
	:
	:
	:
	:

	Variable
	
	
	
	
	
	

	Fuel tax
	:
	:
	:
	:
	:
	:

	Eco tax
	-
	-
	-
	-
	-
	-

	VAT7)
	:
	:
	:
	:
	:
	:

	Total
	:
	:
	:
	:
	:
	:

	Basic data
	
	
	
	
	
	

	Million vehicle km
	552
	34743
	151
	4249
	1679
	41374

	1) Including special and agricultural vehicles. – 2) Here trunk roads = other inter-urban roads. – 3) Including €490 million for motorcycles, passenger cars and buses, and the remainder for other vehicles. – 4) Includes air pollution and global warming. – 5) Total road noise costs cannot be allocated to road type. –  6) Total incomplete. – 7) VAT on fuel tax.

Source: Certan et al. (2002)


Table 78
Total costs of road transport: Netherlands 
– € million at 1998 prices –

	Urban roads

	
	1998

	
	Motor-cycles
	Passenger cars
	Buses
	LGV
	HGV1)
	Total

	Core information
	

	Infrastructure costs
	
	
	
	
	
	

	Capital costs
	:
	:
	:
	:
	:
	:

	Running costs
	:
	:
	:
	:
	:
	:

	Total accident costs
	754.82)
	663.8
	308.8
	8517.4

	Environmental costs3)
	32
	395
	46
	212
	165
	851

	Air pollution
	:
	:
	:
	:
	:
	:

	Global warming
	:
	:
	:
	:
	:
	:

	Noise4)
	:
	:
	:
	:
	:
	:

	Total 
	283.65)
	646.65)
	297.65)
	875.85)
	473.85)
	9368.45)

	Additional information
	

	Delay costs
	396
	44
	785
	47
	1272

	Internal accident costs
	:
	:
	:
	:
	:
	:

	Material damages
	:
	:
	:
	:
	:
	:

	Risk value
	:
	:
	:
	:
	:
	:

	Environmental costs
	:
	:
	:
	:
	:
	:

	Nature, landscape, soil and water pollution
	:
	:
	:
	:
	:
	:

	Total 
	3965)
	445)
	7855)
	475)
	1 2725)

	Revenues
	
	
	
	
	
	

	Fixed
	
	
	
	
	
	

	Vignette
	-
	-
	-
	-
	-
	-

	Annual circulation tax
	:
	:
	:
	:
	:
	:

	Variable
	
	
	
	
	
	

	Fuel tax
	:
	:
	:
	:
	:
	:

	Eco tax
	-
	-
	-
	-
	-
	-

	VAT)
	:
	:
	:
	:
	:
	:

	Total
	:
	:
	:
	:
	:
	:

	Basic data
	
	
	
	
	
	

	Million vehicle km
	1674
	22535
	230
	7081
	1216
	32736

	1) Including special and agricultural vehicles. – 2) Including € 4359 million for motorcycles, passenger cars and buses, and the remainder for other vehicles.– 3) Includes air pollution and global warming. – 4) Total road noise costs cannot be allocated to road type.– 5) Total incomplete. –  6) VAT on fuel tax. 

Source: Certan et al. (2002)


9.2 Rail transport – National rail carrier Nederlandse Spoorwegen NS

A summary of the Dutch rail account for 1996, 1998 and 2005 is presented in table 79

Table 79
Dutch Rail Account for 1996 and 1998 
 – € million at 1998 prices –

	Costs
	
	
	

	Core information
	1996
	1998
	2005

	Infrastructure Costs
	1 012
	1 095
	:

	Capital costs1)
	674
	674
	:

	Running costs
	338
	421
	445

	Supplier operating costs2)
	2 289
	2 339
	2 487

	Accident costs (external)
	50
	59
	61

	Environmental costs
	32
	34
	:

	Air pollution
	8
	10
	:

	Global warming
	2
	2
	:

	Noise
	22
	22
	27

	Total
	3 389
	3 527
	3 0203)

	Additional information
	
	
	

	Delay costs
	38
	45
	18

	Accident costs (internal)
	:
	:
	:

	Risk value
	28
	97
	334

	Environmental costs
	
	
	

	Nature and landscape, soil and water pollution4)
	80
	74
	:

	Nuclear risk4)
	:
	:
	:

	Total
	1463)
	2163)
	3523)

	Revenues
	
	
	

	Directly related to a specific cost category
	
	
	

	Directly related to infrastructure costs
	
	
	

	Track charges
	149
	155
	:

	Station charges
	:
	:
	:

	Directly related to supplier operating costs
	
	
	

	Subsidies for concessionary fares
	31
	81
	:

	User Tariffs5)
	1 014
	1 210
	:

	Total
	1 194
	1 446
	:

	Other transport specific revenues
	
	
	

	Fuel tax
	:
	:
	:

	Eco tax
	-
	-
	-

	VAT6)
	:
	:
	:

	Total
	:
	:
	:

	Subsidies7)
	:
	:
	:

	Non-transport related revenues of rail companies
	:
	:
	:

	1) Including land value. – 2) Excluding rail track and station charges to avoid double counting. – 3) Total incomplete. – 4) Because there is no standardised methodology for the calculation of these costs, the figures given here are to be regarded only as approximate indications that may change greatly over time with the development of a standard methodology. – 5) Subsidies and VAT are excluded. – 6) VAT levied on fuel tax. – 7) Subsidies included here refer to subsidies given for debt relief, for the provision of rail services etc. These subsidies can clearly not be allocated to either the cost or to the revenue side of this table. Subsidies are in cash flow terms and are not on the same basis as the economic costs. 

Source: Certan et al. (2002)


The total costs quantified for rail transports was significantly lower than those estimated for road sector. In fact, the total costs of rail transport amounting to €3.7 billion (€3.5 billion core costs and €0.2 billion additional costs) were slightly lower than the total costs estimated for the Dutch inland waterways (€4 billion) and represent less than 17% of the total costs for road. The largest cost block was the supplier operating costs with about one third of the total costs, followed by infrastructure costs.

The total amount of rail transport related revenues amounted to €1.4 billion in 1998, out of which more than 83% (€1.2 billion excluding subsidies for non-profitable lines) were generated from user tariffs. In comparison with the road sector, the rail sector has a higher share of revenues directly related to infrastructure costs.

Comments on specific cost categories

Infrastructure costs

Capital stock and capital costs were calculated by using the perpetual inventory model. The investment time series for the perpetual inventory model were partly received from the National Statistics Netherlands. Missing data was extrapolated by using network length and land area. The investments only included track infrastructure (no stations). The running costs were compiled from the annual reports of Railinfrabeheer, the Dutch Railway Infrastructure Administration.

Supplier operating costs

The input data for the estimation of the supplier operating costs was taken from the balance sheets and profit/ loss statements of the NS Group and estimated by NEI.

Delay costs due to congestion

The estimation was made on the basis of the punctuality figures obtained from NS (delays of more than 3 minutes). This was the only available source of information which could be used in the accounts. Note, however, that detailed delay statistics for rail is recorded but remains under the confidentiality of NS. The results of the delay costs for rail transport are rough estimates and based on a number of assumptions, therefore, they should be carefully interpreted. 

Accident costs

As opposed to the road sector, the problem of underreporting for railways is assumed to be negligible, at least within the scope of accident costs estimation within this report. The total accident costs for railways do not include the costs of material damage which could not be estimated due to the lack of data.

Environmental costs

The basic data for rail transport in the Netherlands is of overall good quality. On a disaggregated level there is no official data available for other modes than road. Rail air pollution emissions are of minor relevance when compared with the other modes. The highest share of environmental costs for the rail transport belongs to nature and landscape followed by noise exposure costs. The noise costs were estimated as total. Detailed information of the exposure to noise according to the level of noise and time of the day could not be obtained. The lack of relevant information did not allow an assessment of the costs of nuclear risks.

Taxes, charges and subsidies

The input data used for the estimation of the revenues was collected from the annual reports and balance sheets of NS Group. On the basis of the available information it is difficult to judge how complete the cost data was, in particular regarding subsidies. In addition, the available figures for subsidies did not contain information about the purpose of the subsidies, though it is assumed that the major part of the subsidies shown here were granted for the provision of non-profitable railway services.

The average variable costs and average costs of rail transport are shown in table 80.

Table 80
Average variable and average costs of rail transport per vehicle km: Netherlands 
–  €/train-km at 1998 prices –

	
	Average variable costs
	Average

	
	Passenger
	Freight
	All rail1)

	Core information
	
	
	

	Infrastructure costs2)
	
	
	8.76

	Capital costs
	:
	:
	5.392

	Running costs
	:
	:
	3.368

	External accident costs2)
	
	
	0.472

	Administrative
	:
	:
	0.0008

	Health costs
	:
	:
	0.0128

	Production loss
	:
	:
	0,456

	Environmental costs
	0.0131
	0.0424
	0.272

	Air pollution
	0.0084
	0.0315
	0.08

	Global warming
	0.0047
	0.0109
	0.016

	Noise
	0.1673
	0.3346
	0.176

	Total 
	0.0133)
	0.0423)
	28.22

	Additional Information
	
	
	

	Delay costs
	0.3823
	0.0968
	0.036

	Internal accident costs2)
	
	
	

	Material damages
	:
	:
	:

	Risk value
	:
	:
	0.776

	Environmental costs2)
	
	
	

	Nature, landscape, soil and water pollution
	
	
	0.592

	Nuclear risk
	:
	:
	:

	Total 
	0.3823)
	0.0973)
	1.403)

	Revenues2)
	
	
	

	User tariffs
	:
	:
	9.68

	Track charges
	:
	:
	1.24

	Station charges
	:
	:
	:

	Fuel tax
	:
	:
	:

	Eco tax
	-
	-
	-

	VAT
	:
	:
	:

	Total 
	:
	:
	10.923)

	Subsidies
	:
	:
	0.648

	Basic data
	
	
	Total

	Train Kilometre (million)
	116
	9
	125

	Passenger km (million)
	14879
	-
	14879

	Tonne km (million)
	-
	3778
	3778

	1) Average costs are calculated by dividing the total costs or revenues by the total train kilometres. – 2) No allocation to freight/passenger possible. – 3) Total incomplete. 

Source: Certan et al. (2002)


Table 81 shows the total costs of rail transport for passenger and freight transport.

Table 81
Total costs of rail transport: Dutch Railways (NS) 
– € million at 1998 prices – 

	
	1998

	
	Passenger
	Freight
	Total

	Core information
	
	
	

	Infrastructure costs
	
	:
	1 095

	Capital costs
	:
	:
	674

	Running costs
	:
	:
	421

	Supplier operating costs
	:
	:
	2 339

	External accident costs
	
	
	59

	Administrative
	:
	:
	0.1

	Health costs
	:
	:
	1.6

	Production loss
	:
	:
	57

	Environmental costs
	25
	9
	34

	Air pollution
	5
	5
	10

	Global warming
	1
	1
	2

	Noise
	19
	3
	22

	Total 
	251)
	91)
	3527

	Additional information
	
	
	

	Delay costs
	44
	1
	45

	Internal accident costs
	:
	:
	:

	Material damages
	:
	:
	:

	Risk value
	:
	:
	97

	Environmental costs
	
	
	

	Nature, landscape, soil and water pollution
	68
	5
	74

	Nuclear risk
	:
	:
	:

	Total 
	1121)
	61)
	2161)

	Revenues
	
	
	

	User tariffs
	1 210
	:
	1 210

	Track charges
	:
	155
	155

	Station charges
	:
	:
	:

	Fuel tax
	:
	:
	:

	Eco tax 
	-
	-
	-

	VAT
	:
	:
	:

	Total
	1 2101)
	1551)
	1 3651)

	Subsidies
	:
	:
	81

	Basic data
	
	
	

	Train kilometre (million)
	116
	9
	125

	Passenger km (million)
	14 879
	-
	14 879

	Tonne km (million)
	-
	3 778
	3 778

	1) Total incomplete. 

Source: Certan et al. (2002)


9.3 Public transport: bus, tram and metro

A summary of the Dutch public transport account for 1996, 1998 and 2005 is presented in .

table 82.

Table 82
Dutch public transport account (bus, tram and metro) for 1996, 1998 and 2005
 –  € million at 1998 prices –

	
	
	
	

	Costs
	1996
	1998
	2005

	Core information
	
	
	

	Infrastructure Costs1)
	192
	210
	2):

	Capital costs
	124
	126
	:

	Running costs
	68
	84
	95

	Supplier operating costs
	1 590
	1 448
	1 647

	Accident costs (external)3)
	:
	:
	:

	Environmental costs
	:
	:
	:

	Air pollution
	82
	66
	:

	Global warming
	14
	13
	:

	Noise3)
	:
	:
	:

	Total
	1 8784)
	1 7374)
	1 7424)

	Additional information
	
	
	

	Delay costs3)
	:
	:
	:

	Accident costs (internal)3)
	:
	:
	:

	
From this: risk value
	:
	:
	:

	Environmental costs
	
	
	

	Nature and landscape, soil and water pollution5)
	10
	8
	:

	Nuclear risk
	:
	:
	:

	Total
	104)
	84)
	

	Revenues
	
	
	

	Directly related to a specific cost category
	:
	:
	:

	Charges for infrastructure usage
	:
	:
	:

	Revenues related to operating costs
	
	
	

	Subsidies for concessionary fares
	:
	:
	:

	Ticket revenues6)
	1 447
	1 396
	:

	Other transport specific revenues
	
	
	

	Fuel tax7)
	71
	68
	:

	Eco tax
	:
	:
	:

	VAT
	:
	:
	:

	Total
	1 518
	1 464
	

	Subsidies8)
	421.8
	508
	:

	1) Tram and metro infrastructure. – 2) No estimation of capital costs possible. – 3) Buses are included in the road account, tram/metro insufficient data. – 4) Total incomplete. – 5) Because there is no standardised methodology for the calculation of these costs, the figures given here are to be regarded only as approximate indications that may change greatly over time with the development of a standard methodology. – 6) Subsidies and VAT are excluded. – 7) Buses only, (also included in the road account). – 8) Subsidies are for the provision of infrastructure, debt relief, provision of services etc. These subsidies can clearly not be allocated to either the cost or to the revenue side of this table. Subsidies are in cash flow terms and are not on the same basis as the economic costs.

Source: Certan et al. (2002)


Due to the organisation of the public transport and its specific characteristics it was not possible to draw a complete picture for the UNITE pilot accounts. This is mainly due to the fact that public transport is a part of the road sector and sometimes the respective shares of only public transport cannot be retrieved from the overall activity in the road sector. The table presents the obtained results for the public sector. One has to note that buses are also included in the road account. Due to methodological and input data constraints the infrastructure costs, accident costs (busses included in the road account) and noise costs could not be quantified.

The overall core costs of public transport amount to €1.7 billion. The largest share of these costs is due to supplier operating costs, followed by infrastructure costs and environmental costs. Delay and accident costs for bus transport are documented within the road account. 

The most considerable component of the revenues is the user charges which accounted for almost 85 % of the total estimated revenues.

Comments on specific cost categories

Infrastructure costs

Since infrastructure costs relevant for buses were included in the road account, the estimation of infrastructure costs for public transport cover only the tram and metro infrastructure. The capital stock and capital costs for tram and metro infrastructure were calculated with the perpetual inventory model. The available data allowed only a very rough estimation of running costs. 

Supplier operating costs

Data problems complicated a disaggregated estimation of supplier costs for public transport. Therefore, the estimation of the operating costs of the public sector is treated as a whole rather than individually for bus, tram and metro. 

Delay costs due to congestion

The estimation of congestion costs for public transport expressed as delay costs was possible only for buses and was based on modelling approach. These costs are documented in the road account and total €108 million for 1996 and €116 million for 1998. No estimate for 2005 was attempted. In table 83 the average variable delay costs are given for bus transport as additional information only.

Accident costs

The transport system internal and external accident costs of urban public transport (that is buses) are included in the figures for road transport and are excluded from the public transport account to avoid double counting. As accident costs for buses could not be separated from those of private vehicles and motorbikes they are not shown in the public transport account. No information could be acquired for metros and trams. 

Environmental costs

In the estimation of the environmental costs, buses were assigned to the road account. The information provided within the tables of this chapter are repeated as additional information. These costs reflect the emissions caused by bus transport only. No environmental costs for tram and metro services could be estimated. The costs of nuclear risk were not estimated due to the lack of information, nevertheless it is believed that these costs play only a minor role.

Taxes, charges and subsidies

Taxes and charges directly allocable to the use of infrastructure for public transport do not exist. Fuel taxation is included in the road account and presented in the public transport account separately. The figures for subsidies are a total for public transport (excluding rail). No information on subsides per individual transport means was available. 
In table 83 we have attempted to show the fully allocated costs of metro, tram and trolley bus services. This was only possible for bus transport, therefore, no average for the mode has been calculated as all values relate to bus transport. As can be seen from the table more research is needed in this area. In order to obtain better figures for this transport mode some form of central data collection must be developed. 

Table 83
Average variable costs of bus per vehicle km in Netherlands 
– €/km at 1998 prices –

	
	1998

	
	Metro and tram
	Bus

	Core information
	
	

	Infrastructure costs1)
	
	

	Capital costs
	:
	:

	Running costs
	:
	:

	External accident costs1)
	
	

	Administrative
	:
	:

	Health costs
	:
	:

	Production loss
	:
	:

	Environmental costs2)
	
	0.1380

	Air pollution
	:
	0.1099

	Global warming
	:
	0.0209

	Noise
	:
	0.0072

	Total 
	
	0.138

	Additional information
	
	

	Delay costs2)
	:
	0.0932

	Internal accident costs1)
	:
	:

	Material damages
	:
	:

	Risk value
	:
	:

	Environmental costs1)
	
	

	Nature, landscape, soil and water pollution
	:
	:

	Nuclear risk
	:
	:

	Total 
	:
	0.093

	Revenues
	
	

	User tariffs
	:
	:

	Subsidies
	:
	:

	Basic data
	
	

	Vehicle km (million)
	:
	604

	Passenger km (million)
	6348

	1) Buses included in road account. – 2) Buses included in road account, data provided as additional information only. 

Source: Certan et al. (2002)


9.4
Aviation

A summary of the Dutch aviation account for 1996, 1998 and 2005 is presented in table 84.

Table 84
Dutch air transport account for 1996 and 1998 
– € million at 1998 prices –

	
	
	
	

	Costs
	1996
	1998
	2005

	Core information
	
	
	

	Infrastructure Costs1)
	:
	:
	:

	Capital costs
	97
	98
	:

	Running costs
	:
	:
	:

	Accident costs (external)
	8
	0.4
	:

	Environmental costs
	198
	226
	:

	Air pollution
	22
	25
	:

	Global warming
	14
	15
	:

	Noise
	163
	186
	238

	Total
	3032)
	3252)
	2382)

	Additional information
	
	
	

	Delay costs
	45
	89
	:

	Accident costs (internal)
	:
	:
	:

	Risk value
	48
	0.9
	:

	Environmental costs
	:
	:
	:

	Nature and landscape, soil and water pollution3)
	:
	:
	:

	Nuclear risk3)
	:
	:
	:

	Total
	932)
	902)
	:

	Revenues4)
	
	
	:

	Directly related to a specific cost category
	:
	:
	:

	Charges for infrastructure usage
	:
	:
	:

	Airport revenues
	211
	224
	:

	ATM charges
	:
	:
	:

	Meteorological services
	:
	:
	:

	Total
	2112)
	2242)
	:

	Loss of revenues due to tax exemptions
	
	
	

	Kerosene tax
	:
	:
	:

	VAT on ticket price
	:
	:
	:

	Other transport specific revenues
	
	
	:

	Fuel tax
	:
	:
	:

	Eco tax
	1.8
	1.3
	:

	VAT
	:
	:
	:

	Total
	1.82)
	1.32)
	

	Subsidies
	:
	:
	:

	Non-transport related revenues of airports
	:
	:
	:

	1) Only capital costs as part of total infrastructure costs. No running cost estimates available. – 2) Total is incomplete. – 3) Because there is no standardised methodology for the calculation of these costs, the figures given here are to be regarded only as approximate indications that may change greatly over time with the development of a standard methodology. – 4) Revenues for Amsterdam Schiphol airport and Maastricht Aachen airport.

Source: Certan et al. (2002)


It should be noted that, due to the poor quality of the input data for the air sector as a whole, the results have to be interpreted carefully based on the following limitations. Only revenues from Amsterdam-Schiphol and Maastricht-Aachen airports were considered. The delay costs were quantified only for Schiphol airport. Infrastructure, accident and environmental costs, however, could be evaluated for the aviation sector as a whole. The total costs stated here have to be considered to be an underestimation because of lacking data in several cost categories. 

The total costs of the air transport sector as quantified in the current aviation account amount to about €0.4 billion (comprised of €325 million core and €90 million additional costs), which was significantly lower than the costs of the other modes (except maritime). The largest share of costs is due to the environmental costs with slightly less than half of total costs. About 82% of the environmental costs were the costs of noise exposure.

Infrastructure related revenues amounted to €224 million in 1998 which is more than the quantified infrastructure costs.

Comments on specific cost categories

Infrastructure costs

Data on infrastructure costs were used from different sources. The capital costs were calculated with the perpetual inventory model. Due to the lack of input data the running costs of aviation could not be quantified. The poor data availability relates to all airports. The business accounts do not provide explicitly infrastructure-running costs. The limited available information in the business accounts on infrastructure costs (capital and running) as well as operating costs is not in line with UNITE classification. An arbitrary allocation of these costs to different activities would result in a wrong estimation of the corresponding costs. 

Delay costs due to congestion

Delay costs were estimated for Amsterdam Schiphol airport using punctuality information. The results were not extrapolated to the rest of the Dutch airports. A benchmark of 15 minutes was applied according to the international practice in air transport.

Accident costs

Accident costs were calculated based on the information on aviation accidents in the accounting years including injuries and material damage. Based on the available information the accidents were classified in classes of accidents per degree of severity. The major cost driver for aviation is the risk value.

Environmental costs

For the estimation of environmental costs only input data at a highly aggregated level could be obtained. This data relates to all airports in the Netherlands. The highest environmental costs by far are noise costs. The additional environmental cost categories were not calculated as the information necessary to perform the calculations was insufficient.

Taxes, charges and subsidies

On the revenue side, estimations cover only airport taxes and taxes on noise for Amsterdam-Schiphol and Maastricht-Aachen airports. No specific information on subsides could be obtained. 

In table 85 the average variable costs of passenger and cargo air transport delay costs per movement can only be shown for delay. This is because the number of aircraft movements was only available for Amsterdam Schipol airport and only delay costs relate exclusively to Schipol.

Table 85
Average variable costs of aviation per aircraft movement for Netherlands 
–  €/movement at 1998 prices / Schiphol airport  –

	
	1998

	
	Passenger
	Cargo

	Core information
	
	

	Infrastructure costs
	:
	:

	Capital costs
	:
	:

	Running costs
	:
	:

	External accident costs
	:
	:

	Environmental costs
	:
	:

	Air pollution
	:
	:

	Global warming
	:
	:

	Noise
	:
	:

	Total 
	:
	:

	Additional information
	
	

	Delay costs (per movement)
	244.14
	35.63

	Internal accident costs 
	:
	:

	Material damages
	:
	:

	Risk value
	:
	:

	Environmental costs
	:
	:

	Nature, landscape, soil and water pollution
	:
	:

	Nuclear risk
	-
	-

	Total 
	244.141)
	35.631)

	Revenues
	
	

	Charges for infrastructure usage
	
	

	Airport revenues
	:
	:

	ATM charges
	:
	:

	Meteorological services
	:
	:

	Fuel tax
	:
	:

	Eco tax
	:
	:

	VAT
	:
	:

	Total 
	:
	:

	Subsidies
	
	

	Exemption for kerosene tax
	:
	:

	Exemption of VAT on ticket price
	:
	:

	Basic data
	
	

	Passenger (movements)2)
	364092
	-

	Cargo (movements)2)
	-
	12718

	1)  Total is incomplete. – 2) Amsterdam Schiphol airport only. 
Source: Certan et al. (2002)


In table 86 the total costs are disaggregated between passenger and freight transport wherever possible.

Table 86
Total costs of aviation in Netherlands 
– € million at 1998 prices –

	
	1998

	
	Passenger
	Cargo
	Total

	Core information
	
	
	

	Infrastructure costs1)
	:
	:
	98

	Capital costs
	:
	:
	98

	Running costs
	:
	:
	:

	External accident costs1)
	:
	:
	0.4

	Administrative
	:
	:
	0

	Health costs
	:
	:
	0

	Production loss
	:
	:
	0.4

	Environmental costs1)
	:
	:
	226

	Air pollution
	:
	:
	25

	Global warming
	:
	:
	15

	Noise
	:
	:
	186

	Total 
	:
	:
	3252)

	Additional information
	
	
	

	Delay costs
	89
	0.45
	89

	Internal accident costs1)
	:
	:
	0.9

	Material damages
	:
	:
	0

	Risk value
	:
	:
	0.9

	Environmental costs1)
	
	
	

	Nature, landscape, soil and water pollution
	:
	:
	:

	Nuclear risk
	:
	:
	:

	Total 
	892)
	0.452)
	892)

	Revenues1) 3)
	
	
	

	Charges for infrastructure usage
	
	
	

	Airport revenues
	:
	:
	224

	ATM charges
	:
	:
	:

	Meteorological services
	:
	:
	:

	Fuel tax
	0
	0
	0

	Eco tax4)
	:
	:
	1

	VAT
	0
	0
	0

	Total
	:
	:
	2252)

	Subsidies
	:
	:
	:

	Basic data
	
	
	

	Passenger km (bill)
	585)
	
	585)

	Tonne km (mill)
	
	66)
	66)

	1) No allocation to passenger/cargo possible. – 2) Total is incomplete. – 3) For Amsterdam Schiphol airport and Maastricht Aachen airport. – 4) Tax on noise. – 5) Estimation for KLM only. – 6) Estimation for KLM and Martinair. 

Source: Certan et al. (2002)


9.5
Inland waterway transport

A summary of the Dutch account for inland waterway transport for 1996, 1998 and 2005 is presented in table 87.

Table 87
Dutch inland waterway account for 1996 and 1998 
– € million at 1998 prices –

	
	
	
	

	Costs
	1996
	1998
	2005

	Core information
	
	
	

	Infrastructure costs – inland waterways
	
	
	:

	Capital costs
	3 008
	3 431
	:

	Infrastructure costs – inland waterway harbours
	
	
	:

	Capital costs
	82
	85
	:

	Infrastructure running costs for waterways and harbours
	192
	178
	235

	Accident costs (external)
	5
	4
	4

	Environmental costs
	:
	:
	:

	Air pollution
	236
	280
	:

	Global warming
	:
	:
	:

	Noise
	:
	:
	:

	Total
	3 5241)
	3 9781)
	3591)

	Additional information
	
	
	

	Delay costs
	:
	:
	:

	Accident costs (internal)
	:
	:
	:

	Risk value
	20
	14
	16

	Environmental costs
	
	
	

	Nature and landscape, soil and water pollution2)
	104
	100
	:

	Nuclear risk2)
	-
	-
	:

	Total
	1241)
	1141)
	161)

	Revenues
	
	
	

	Directly allocable
	:
	:
	:

	Charges for infrastructure usage
	:
	:
	:

	Fixed
	:
	:
	:

	Variable
	:
	:
	:

	Total
	:
	:
	:

	Other transport specific revenues
	
	
	

	Fuel tax
	:
	:
	:

	Eco tax
	:
	:
	:

	VAT
	:
	:
	:

	Total
	:
	:
	:

	Subsidies 
	:
	:
	:

	Non-transport related revenues of ports
	:
	:
	:

	1) Total is incomplete. – 2) Because there is no standardised methodology for the calculation of these costs, the figures given here are to be regarded only as approximate indications that may change greatly over time with the development of a standard methodology. 

Source: Certan et al. (2002)


The results for the inland waterways show its relative significance in the Netherlands in comparison to other modes and other countries. Infrastructure costs play the major role in IWW transport. In 1998 infrastructure costs consisted more than 90% of the total quantified costs. The comparative low figures for environmental and accident costs show that IWW is an environmental friendly mode with low accident costs. Within the UNITE Dutch inland waterway account it was not possible to quantify the revenues from the inland navigation.

Comments on specific cost categories

Infrastructure costs

The perpetual inventory model was used for calculating capital stock and capital costs, separately for inland waterways, inland waterway harbours and seaports. Information on the running costs of inland waterways was obtained from both the Statistics Netherlands (CBS 1999, 2000) and the Centre for Energy (CE 1999). Running costs are presented as a total for harbours and waterways as no data split was possible.

Delay costs due to congestion

No information on delays in the inland waterway transport could be found. Based on the information supplied by the operators, delays are negligible, therefore, the delay costs were not estimated.

Accident costs

Accident costs for inland waterway transport were calculated on the basis of a detailed database on all accidents. Based on the records regarding different types of damage and injuries which occurred, accidents were classified in classes by severity of the accident and damage involved. 

Environmental costs

Environmental costs for inland waterway transport were quantified only for air pollution and nature and landscape cost categories. Input data on emissions was of good quality and covered different types of vessels. Waterborne transport is the second most important mode for air pollution after road sector. The costs of nature and landscape are rough estimates due to the specific features of the waterways infrastructure which are not taken into account in the model which was used.

Taxes, charges and subsidies

Due to lack of information it was not possible to estimate the revenues of inland waterways. 
9.6 Maritime shipping

A summary of the Dutch account for maritime shipping for 1996, 1998 and 2005 is presented in table 88.

Table 88
Dutch maritime shipping account for 1996 and 1998 
– € million at 1998 prices –

	Costs
	
	
	

	Core information
	1996
	1998
	2005

	Infrastructure costs – sea harbours1)
	:
	:
	:

	Capital costs
	160
	177
	:

	Running costs
	:
	:
	:

	Accident costs (external)
	2
	1
	2

	Environmental costs2)
	
	
	

	Air pollution
	:
	:
	:

	Global warming
	:
	:
	:

	Noise
	:
	:
	:

	Total
	1623)
	1783)
	23)

	Additional information
	
	
	

	Delay costs
	:
	:
	:

	Accident costs (internal)
	:
	:
	:

	Risk value
	8
	4
	10

	Environmental costs
	
	
	

	Nature and landscape, soil and water pollution
	:
	:
	:

	Nuclear risk
	-
	-
	-

	Total
	83)
	43)
	103)

	Revenues
	
	
	

	Directly allocable
	:
	:
	:

	Charges for infrastructure usage
	218
	221
	:

	Fixed
	:
	:
	:

	Variable
	:
	:
	:

	Total
	2183)
	2213)
	:

	Other transport specific revenues
	:
	:
	:

	Fuel tax
	:
	:
	:

	Eco tax
	:
	:
	:

	VAT
	:
	:
	:

	Subsidies 
	:
	:
	:

	Non-transport related revenues of ports
	:
	:
	:

	1) Only capital costs. – 2) Environmental costs are presented for Europe as a whole in a separate report. – 3) Total is incomplete. 

Source: Certan et al. (2002)


For the maritime sector, only results for infrastructure and accident costs on the costs side and rough evaluation of revenues could be presented. The environmental costs of maritime shipping will be estimated for Europe as a whole with emissions data from all relevant countries, including the Netherlands and presented in the UNITE publication D14 “Future Approaches to the Accounts”.

Based on the obtained result, infrastructure costs are lower than revenues directly related to the use of infrastructure. The total accidents costs of maritime shipping (€1 million user external and €4 million user internal) were the lowest compared to the other transport modes. Infrastructure costs together with total accident costs amounted to around €182 million in 1998.

Comments on specific cost categories

Infrastructure costs

The perpetual inventory model was used for calculating capital costs for sea harbours. It was very difficult to obtain information regarding running costs. Therefore, running costs could not be calculated precisely and have not been presented within this report.

Accident costs

Accident costs for maritime transport were calculated using a detailed database for all accidents. Based on the records regarding different types of damage and injuries which occurred, accidents were classified in classes by severity of the accident and damage involved. 

Environmental costs

The environmental costs for maritime shipping – covering air pollution costs – are calculated within UNITE for Europe as a whole and do not cover countries individually. 

Taxes, charges and subsidies

Revenues in maritime shipping that relate to the use of infrastructure are charges, fees and other payments at seaports, and pilotage charges. No detailed information could be gathered, therefore only a rough estimation of the total cost is provided. No quantitative information on subsidies was available. 

Table 89 and 90 show the average variable and total costs of water transport disaggregated by shipping mode. It is obvious that more research is needed in these areas.

Table 89
Average variable costs of IWW and maritime shipping per vehicle km: Netherlands 
– €/km at 1998 prices –

	
	1998

	
	IWW
	Maritime 

	Core information
	
	

	Infrastructure costs
	:
	:

	Inland waterway harbours
	:
	:

	Inland waterways
	:
	:

	Sea harbours
	:
	:

	External accident costs1)
	0.215
	:

	Administrative
	:
	:

	Health costs
	:
	:

	Production loss
	:
	:

	Environmental costs
	:
	:

	Air pollution
	2.882)
	:

	Global warming
	:
	:

	Noise
	:
	:

	Total 
	3.0953)
	:

	Additional information
	
	

	Delay costs
	0
	0

	Internal accident costs4)
	:
	:

	Material damages
	:
	:

	Risk value
	:
	:

	Environmental costs
	:
	:

	Nature, landscape, soil and water pollution
	:
	:

	Nuclear risk
	-
	-

	Total 
	:
	:

	Revenues
	
	

	Charges for infrastructure usage
	:
	:

	Fixed
	:
	:

	Variable
	:
	:

	Fuel tax
	:
	:

	Eco tax
	:
	:

	VAT
	:
	:

	Subsidies
	:
	:

	Basic data
	
	

	Vessel km (million)
	81
	:

	1) Both external and internal accident costs. – 2) Exclusive direct CO2 for freight vessels. – 3) Total incomplete. – 4) Within core account for inland waterways. 

Source: Certan et al. (2002)


Table 90
Total costs of IWW and maritime shipping: Netherlands 
– € million at 1998 prices – 

	
	1998

	
	Inland waterways
	Maritime shipping

	Core information
	
	

	Infrastrucutre costs
	3 694
	177

	Infrastructure capital costs
	
	

	Inland waterways
	3431
	-

	Inland waterway harbours
	85
	-

	Sea harbours
	-
	177

	Infrastructure running costs
	
	

	Inland waterways
	178
	-

	Maritime shipping
	-
	:

	External accident costs
	
	

	Administrative
	0
	0

	Health costs
	0.2
	0

	Production loss
	3.4
	1.0

	Environmental costs
	280
	:

	Air pollution
	280
	:

	Global warming
	:
	:

	Noise
	:
	:

	Total 
	3 9781)
	1781)

	Additional information
	
	

	Delay costs
	0
	0

	Internal accident costs
	
	

	Material damages
	0
	0

	Risk value
	14
	4

	Environmental costs
	
	

	Nature, landscape, soil and water pollution
	100
	:

	Nuclear risk
	:
	:

	Total 
	1141)
	41)

	Revenues
	
	

	Charges for infrastructure usage
	:
	221

	Fixed
	:
	:

	Variable
	:
	:

	Fuel tax
	:
	:

	Eco tax
	:
	:

	VAT
	:
	:

	Total
	:
	2211)

	Subsidies
	:
	:

	Basic data
	
	

	Tonne km (million)
	59.1
	96.9

	1) Total incomplete. 

Source: Certan et al. (2002)


10
Summary of Results for the UK

The main results obtained from the UK pilot transport accounts are summarised in this chapter. For full details about the methodology and the input data used within the UK account see Annex 7 “The Pilot Accounts for the UK” (Tweddle et al. 2002).

As within the other country accounts, basic social, economic and transport indicators are presented before the summary of the UNITE country transport account for the UK is given.

Table 91
Basic indicators for the UK 1996 and 1998

	
	unit
	1996
	1998

	Land area
	1 000 sqkm
	244
	244

	Population
	1 000 000
	58.8
	59.2

	Population density
	inhabitants/sqkm
	241
	242

	Population employed
	1 000
	88.2
	93.4

	Employment rate1)
	%
	57.6
	58.8

	GDP
	€ billion 1998
	1 177
	1 249

	GDP per capita
	€ 1998 prices
	20 045
	21 140

	GDP growth rate2)
	% per annum
	2.6
	2.9

	GDP deflator
	1995=100
	103.2
	109.3

	Consumer price inflation3)
	% per annum
	152.7
	162.9

	1) % of Population aged 16 and over. – 2) In real terms. – 3) Based on the All Items Index (RPI).

Source: Tweddle et al. (2002)


Table 92 gives some further basic data, which relates specifically to the transport sector. Omitted from this table, because it cannot reliably be allocated to particular modes, is employment in transport and transport-related industries. This is estimated in official statistics at 1840 million employees in 1998. These figures include those employed by companies whose main business is transport, including for all modes: operators of infrastructure and services; travel agents; cargo handling agents; vehicle and equipment manufacturers; retail distribution operators; and vehicle maintenance.

If employment in travel agents, cargo handling agents and vehicle manufacture are excluded - to given a narrower measure of employment in transport - the figures are 1360 million in 1998.

Table 92
Basic transport related indicators for the UK 1998 per mode

	Indicator
	Unit
	Road
	Rail
	Public transport
	Aviation
	Shipping
	Total

	Transport performance
	
	
	
	
	
	
	

	Passenger-km
	billion Pkm
	671
	44
	:
	7
	-
	722

	
	%
	93
	6
	:
	1
	-
	100

	Goods transported
	million t
	1727
	102
	-
	:
	149
	1978

	
	%
	87
	5
	
	
	8
	100

	Number of vehicles
	1000
	27 5381)
	:
	:
	:
	:
	:

	Vehicle kilometre
	million v-km
	459 5001)
	485
	75.52)
	-
	-
	:

	Tonne-km
	billion t-km
	160
	17
	-
	:
	:
	:

	Network length
	1000 km
	393
	17
	-
	-
	-
	:

	
	
	
	
	
	
	
	

	Accidents
	
	
	
	
	
	
	

	Number of injuries
	persons
	235 816
	5 3673)
	:
	284)
	44)
	241 215

	Number of fatalities
	persons
	3 137
	2863)
	:
	644)
	4504)
	3937

	
	
	
	
	
	
	
	

	Environment
	
	
	
	
	
	
	

	Direct transport emissions
	
	
	
	
	
	
	

	CO2
	million t
	35.2
	0.49
	6.9
	0.67
	0.93
	44.19

	PM2.5
	1000 t
	:
	:
	:
	:
	:
	:

	PM10
	1000 t
	38.25
	:
	:
	10.1
	1.1
	48.45

	NOx
	1000 t
	799
	12
	40
	18
	0
	869

	SO2
	1000 t
	69
	1
	:
	:
	25
	95

	NMVOC
	1000 t
	585
	2
	8
	0.28
	2
	597

	1) Including buses. – 2) Underground, trams and metro. – 3) Including accidents and fatalities to passengers, railway employees, trespassers and suicides. – 4) Passengers and crew. 

Source: Tweddle et al. (2002)


In the tables in this chapter we present a summary of the costs and revenues of transport by various modes for the years 1996 and 1998, and a forecast for the year 2005 where it has been practical to do so.

10.1
Road transport

Table 93 presents the costs and revenues of UK road transport in 1996, 1998 and 2005.

Table 93
UK road account for 1996, 1998 and 2005 
– € million at 1998 prices –

	Costs
	
	
	

	Core information
	1996
	1998
	2005

	Infrastructure Costs
	12 763
	12 728
	12 605

	Capital costs
	9 064
	9 048
	8 992

	Running costs
	3 699
	3 680
	3 613

	Accident costs (user external)1)
	1 563
	1 994
	1 716

	Environmental costs
	13 628
	13 352
	14 285

	Air pollution
	5 952
	5 192
	3 952

	Global warming
	2 425
	2 392
	2 741

	Noise
	5 250
	5 768
	7 592

	Total
	27 954
	28 074
	28 606

	Additional information
	
	
	

	Delay costs
	15 368
	19 371
	20 766

	Time costs
	15 200 
	19 160
	20540

	Fuel costs
	168
	211
	226

	Accident costs (user internal)2)
	25 832
	24 995
	22 182

	From this: risk value
	19 132
	18 234
	15 297

	Environmental costs
	:
	:
	:

	Total
	41 2003)
	44 3663)
	42 9483)

	Revenues
	
	
	

	Directly related to a specific cost category
	
	
	

	Charges for infrastructure usage
	
	
	

	Fixed
	
	
	

	Bridge and tunnel tolls4)
	245
	259
	302

	Variable
	
	
	

	London Road Pricing
	–
	–
	353

	Total
	245
	259
	655

	Other transport specific revenues
	
	
	

	Vehicle Excise Duty (annual)
	6 221
	7 500
	8 152

	Fuel Duty
	26 783
	31 168
	33 579

	VAT on Fuel Duty
	 4 687
	5 454
	5 876

	Bus Fuel Duty Rebate
	-296
	-398
	-429

	Total
	37 395
	43 724
	47 179

	Subsidies
	0
	0
	0

	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) Refers to those parts of accident costs which are caused by and borne by road users and insurance companies. – 3) Total excluding additional environmental costs. – 4) Includes Dartford, Severn, Mersey, Humber, Forth, Erskine, Skye, Tay tolls ; forecasts unavailable for M6T. 

Source: Tweddle et al. (2002)


The largest item among the core costs were environmental externalities, including air pollution, global warming and noise. Together, these environmental costs amounted to €13 billion in 1998 – more than the Infrastructure Costs of providing and operating the roads.

There is some uncertainty over the estimate of environmental costs. The result given – the mean, or expected value – is the most likely outcome. There is then a range of possible outcomes around this, from approximately €2.5 billion to €90 billion, although the chances of values at the extremes of the range are small (~5%). This uncertainty is a reflection of the environmental risk posed by pollution – the consequences are not yet fully known. Some other potentially important effects of road infrastructure, for example damage to habitats, landscape and communities, could not be expressed in monetary terms. 

The external accident costs – that is, those parts of accident costs which are not borne by road users themselves or by transport insurance companies, but by the public sector and third parties – were relatively small, amounting to €2 billion. The internal part of accident costs – including the risk value and insured damage costs – were very substantial, and total €25 billion for the road transport sector.

On the Revenue side of the account, road taxes include annual Vehicle Excise Duty, Fuel Duty and VAT on Fuel Duty, which together amount to €44 billion (after deducting a small amount of Bus Fuel Duty Rebate). At present, part of the rationale for the structure and level of these taxes is to reflect the environmental costs of motoring, however, there is no single, ring-fenced ‘environmental tax’ – and indeed the revenue from these taxes is passed into the general fund, not allocated to road expenditure or to transport, or to environmental protection.

At present, direct charging for the use of roads is limited to the 22 tolled river and estuary crossings – revenue from these amounted to €259 million in 1998, but this will grow with traffic, and with the opening of the London Road Pricing scheme in 2003 (and also with the M6T in the West Midlands, which we have not been able to include).

Comments on specific cost categories

Infrastructure costs

Infrastructure costs were calculated using the perpetual inventory model. For the calculation, the underlying long investment time series for the mode in total, but not disaggregated for asset types per mode were utilised.

Delay costs due to congestion

For road traffic, including bus and coach public transport, highly disaggregate data on flows by link type has been available. Combined with data on speed-flow conditions by link type, this allows an analysis of total delay costs. Delay costs for road transport amounted to €19 billion in 1998.

Accident costs

The basic data required for the estimation of accident costs was detailed and considered to be reliable for the reporting of the number and severity of injuries. The number of damage only accidents have been quantified using the methods adopted by the Department of Transport Local Government and Regions (DTLR). The total costs of accidents have then been estimated using the standard UNITE methodology.

Environmental costs

Input data for the calculations was drawn from UK sources and from the EcoSense database held by IER, Stuttgart. This data was used to calculate the costs of air pollution (including vehicle operation and fuel/electricity production), global warming and noise. In relation to nature and landscape effects, soil and water pollution and nuclear risk, some basic data was gathered, however this was judged not to be sufficient to permit defensible monetary estimates.

The following tables are summarised from chapter 4 of Tweddle et al. (2002) and are intended to provide additional information for the road account. 

Table 94
Average variable and average costs of road transport per vehicle km: UK
– €/vehicle-km at 1998 prices –

	All Roads 1998

	
	Average variable costs
	Average1)

	
	Motor-cycles
	Passenger cars
	LGV
	HGV
	Buses
	All vehicles

	Core information
	
	
	
	
	
	

	Infrastructure costs
	
	
	
	
	
	0.0277

	Capital costs
	:
	:
	:
	:
	:
	0.0197

	Running costs
	:
	:
	:
	:
	:
	0.0080

	External accident costs2)
	0.0538
	0.0024
	0.0009
	0.0007
	0.0056
	0.0043

	Environmental costs
	0.0558
	0.0183
	0.0770
	0.0780
	0.0962
	0.0291

	Air pollution
	0.0131
	0.0070
	0.0157
	0.0459
	0.0734
	0.0113

	Global warming
	: 3)
	0.0042
	0.0064
	0.0142
	0.0194
	0.0052

	Noise
	0.0427
	0.0071
	0.0549
	0.0178
	0.0035
	0.0126

	Total 
	0.10964)
	0.02074) 
	0.07794) 
	0.07874) 
	0.10184) 
	0.0611

	Additional information
	
	
	
	
	
	

	Delay costs
	:
	0.0344
	0.0414
	0.0860
	0.3822
	0.0422

	Internal accident costs4)
	:
	:
	:
	:
	:
	0,0544

	Material damages
	:
	:
	:
	:
	:
	0.0147

	Risk value
	0.5633
	0.0250
	0.0089
	0.0073
	0.0577
	0.0397

	Environmental costs
	:
	:
	:
	:
	:
	:

	Total 
	0.56334) 
	0.05944) 
	0.05034) 
	0.00934) 
	0.43994) 
	0.09664) 

	Revenues
	
	
	
	
	
	

	Variable
	
	
	
	
	
	

	 Fuel Duty
	0.0258
	0.0575
	0.1674
	0.1530
	0.0678

	 VAT on fuel duty
	0.0045
	0.0101
	0.0293
	0.0268
	0.0119

	 Bridge & tunnel tolls
	:
	:
	:
	:
	:
	0.0006

	 London road pricing
	-
	-
	-
	-
	-
	-

	 Bus fuel duty rebate
	-
	-
	-
	-
	-0.0796
	-0.00087

	Total 
	0.03034) 
	0.06824) 
	0.19134) 
	0.10024) 
	0.0794

	Basic data
	
	
	
	
	
	Total

	Million vehicle km
	4 000
	375 900
	42 500
	32 100
	5 000
	459 500

	Million passenger km
	4 000
	617 000
	-
	-
	45 000
	666 000

	Million tonne km
	-
	-
	159 500
	-
	159 500

	1) Average costs are calculated by dividing the total costs or revenues by the total vehicle kilometres. – 2) Includes health costs and production losses. Excludes police and insurance administration costs (12% of total external accident costs), which are not attributable to vehicle type in the data. Excludes Northern Ireland accidents. – 3) Input lacking but costs are considered to be very small. – 4) Total is incomplete.

Source: Tweddle et al. (2002)


Table 95
Total costs of road transport: UK 
– € million at 1998 prices –

	All Roads

	
	1998

	
	Motor-cycles
	Passenger cars
	LGV
	HGV
	Buses
	Total

	Core information
	
	
	
	
	
	

	Infrastructure costs
	:
	:
	:
	:
	:
	12 728

	Capital costs
	:
	:
	:
	:
	:
	9 048

	Running costs
	:
	:
	:
	:
	:
	3 680

	External accident costs
	:
	:
	:
	:
	:
	1 994

	Police / Administration
	:
	:
	:
	:
	:
	240

	Health costs
	:
	:
	:
	:
	:
	742

	Production loss
	:
	:
	:
	:
	:
	1 013

	Environmental costs
	223
	6 873
	3 271
	2 503
	481
	13 352

	Air pollution
	52
	2 632
	665
	1 475
	367
	5 192

	Global warming
	:
	1 565
	273
	457
	97
	2 392

	Noise
	171
	2 676
	2 333
	571
	17
	5 768

	Total 
	2231)
	6 8731)
	3 2711)
	2 5031)
	4811)
	28 074

	Additional information
	
	
	
	
	
	

	Delay costs
	:
	12 941
	1 759
	2 760
	1 911
	19 371

	Internal accident costs
	:
	:
	:
	:
	:
	24 996

	Material damages
	:
	:
	:
	:
	:
	6 756

	Risk value
	:
	:
	:
	:
	:
	18 240

	Environmental costs
	:
	:
	:
	:
	:
	:

	Total 
	:
	12 9411)
	1 7591)
	2 7601)
	1 9111)
	44 3671)

	Revenues
	
	
	
	
	
	

	Fixed
	
	
	
	
	
	

	Vehicle Excise Duty
	51
	6 441
	926
	44
	7 500

	Variable
	
	
	
	
	
	

	Fuel duty
	
	24 059
	5 375
	765
	31 368

	VAT on fuel duty
	18
	4 210
	941
	134
	5 454

	Bridge and tunnel tolls
	:
	:
	:
	:
	:
	259

	Total
	691)
	34 7101)
	7 2421)
	9431)
	44 581

	Basic data
	:
	:
	:
	:
	:
	

	Number of vehicles (thousand)
	788
	23 886
	2 362
	421
	85
	27 542

	Million vehicle km
	4 000
	375 900
	42 500
	32 100
	5 000
	459 400

	Million passenger km
	4 000
	617 000
	-
	-
	45 000
	666 000

	Million tonne km
	-
	-
	159 500
	-
	159 500

	1) Total is incomplete. 

Source: Tweddle et al. (2002)


10.2   Rail transport – National Railways

A summary of the UK rail account for 1996, 1998 and 2005 is presented in table 96.

Table 96
UK rail account for 1996, 1998 and 2005 
– € million at 1998 prices –

	Costs
	
	
	

	Core information
	1996
	1998
	2005

	Infrastructure Costs
	1 926
	3 288
	6 692

	Capital costs
	568
	588
	638

	Running costs
	1 358
	2 700
	6 054

	Supplier operating costs1) 
	5 042
	6 652
	:

	Accident costs (user external)2)
	21
	26
	:

	Environmental costs
	528
	503
	637

	Air pollution
	391
	343
	420

	Global warming
	45
	54
	73

	Noise
	93
	107
	144

	Total
	7 517
	10 469
	7 3293)

	Additional information
	
	
	

	Delay costs 
	146
	185
	264

	Accident costs (user internal)4)
	:
	:
	:

	Risk value
	223
	269
	:

	Environmental costs
	:
	:
	:

	Total
	3693)
	4543)
	2643)

	Revenues
	
	
	

	Directly related to Supplier Operating Costs 
	
	
	

	Passenger and freight revenue
	4 906
	5 677
	:

	SRA support
	2 927
	1 775
	:

	PTE support
	269
	343
	:

	Freight Facilities Grant
	23
	43
	:

	Other support
	84
	136
	:

	Total
	8 209
	7 974
	:

	Additional Information
	
	
	

	Revenues directly related to infrastructure costs (Railtrack plc)
	
	
	

	Track charges5)
	3 557
	3 439
	:

	Fixed
	:
	:
	:

	Variable
	:
	:
	:

	Other transport specific revenues 
	0
	0
	:

	1) Passenger and freight service operators. Rail track charges excluded. – 2) Refers to costs borne by the public sector and third parties. – 3) Total is incomplete. – 4) Those parts of accident costs which are borne by rail users and insurance companies. – 5) Track access charges. 

Source: Tweddle et al. (2002)


As can be seen from table 96, the core costs in the national railways account for 1998 were dominated by supplier operating costs (€6.7 billion) and infrastructure costs (€3.3 billion). We estimate that infrastructure costs will more than double by 2005 based on the Ten Year Plan (DETR, 2000). Environmental costs are at €0.5 billion the most significant of the remaining cost categories. 

Total revenues to rail passenger and freight operators amounted to €8 billion in 1998. Charges to passengers and freight users, including subsidies for concessionary fares, amounted to €5.7 billion. Total supplier operating costs (costs to passenger and freight service operators), including access charges, were estimated to be €6.7 billion.

Infrastructure user charges consisting of rail track access charges were €3.4 billion. This revenue category relates directly to infrastructure costs. 

Due to the extremely high level uncertainty in the UK rail sector we were not able to quantify tariff revenues and subsidies for 2005. We have, however, made forecasts of infrastructure, environmental and delay costs based on the Ten Year Plan.

Comments on specific cost categories

Infrastructure costs

The privatisation of rail transport in the UK means that we were unable to produce long time series financial data. As an alternative to the use of the PIM we used figures given in the Railtrack plc. company accounts, notably ‘net assets’, ‘depreciation’, ‘interest’ and ‘operating costs’. It should be noted that at the time this report was being written, Railtrack plc. had been taken into administration.

Delay costs due to congestion

These costs were estimated for passenger and freight transport. For passenger transport actual reported delays, based on the rail timetable, were used to quantify the costs of delay. For freight transport, the amount of compensation paid to passenger transport companies as a result of passenger trains being delayed by freight trains was utilised. 

Accident costs

Rail accidents are reported as fatalities or non-fatal accidents in the categories passengers, rail employees, and trespassers and suicide. In keeping with the UNITE methodology, accidents in the category trespassers and suicide have been excluded. 

Environmental costs

Apart from metropolitan areas and some main trunk routes, which are electrified, most trains use diesel engine propulsion and only a small proportion of freight train use electric traction. Electric traction generates indirect emissions arising from power production stations. In 1998 rail consumed 0.7% of electricity consumed in the UK (DTI 2000). These indirect emissions have been taken into account within the environmental cost category.

The following tables provide additional information for the national rail account summarised from chapter 4 of Tweddle et al. (2002). 

Table 97
Average variable and average costs of rail transport per vehicle km: UK National Rail
– €/train km at 1998 prices –

	National Rail 1998

	
	Average variable costs
	Average1)

	
	Passenger
	Freight
	All rail

	Core information
	
	
	

	Infrastructure costs 
	:
	:
	6.7794

	Capital costs
	:
	:
	1.2124

	Running costs
	:
	:
	5.5670

	Supplier operating costs
	:
	:
	13.1552)

	External accident costs3)
	
	
	0.0536

	Administrative
	:
	:
	:

	Health costs
	:
	:
	0.0247

	Production loss
	:
	:
	0.0289

	Environmental costs
	1.027
	1.887
	1.0371

	Air pollution
	0.676
	1.002
	0.7072

	Global warming
	0.147
	0.489
	0.1113

	Noise
	0.204
	0.396
	0.2206

	Total 
	1.0275)
	1.8875)
	21.58564)

	Additional Information
	
	
	

	Delay costs
	0.371
	0.489
	0.3814

	Internal accident costs
	:
	:
	:

	Material damages
	:
	:
	:

	Risk value
	:
	:
	0.5546

	Environmental costs
	:
	:
	:

	Total 
	0.3715)
	0.4895)
	0.93615)

	Revenues2)
	
	
	

	Passenger and freight revenue
	:
	:
	11.7051

	SRA support
	:
	:
	3.6598

	PTE support
	:
	:
	0.7072

	Freight Facilities Grant
	:
	:
	0.0887

	Other support
	:
	:
	0.2804

	Total
	:
	:
	16.441

	Track charges2)
	:
	:
	7.0907

	Basic data
	
	
	Total

	Train-km (million)
	442
	43
	485

	1) Average costs are calculated by dividing the total costs or revenues by the total train kilometres. – 2) Excluding track charges. – 3) No allocation to passenger or freight possible. – 4) Track charges are not included in the total. – 5) Total is incomplete.

Source: Tweddle et al. (2002)


Table 98
Total costs of rail transport: UK National Rail 
– € million at 1998 prices –

	National Rail

	
	1998

	
	Passenger
	Freight
	Total

	Core information
	
	
	

	Infrastructure costs1)
	:
	:
	3 288

	Capital costs
	:
	:
	588

	Operating costs
	:
	:
	2 700

	Supplier operating costs
	9 172
	919
	10 091

	Of these: track charges1)
	:
	:
	3 439

	External accident costs1)
	:
	:
	26

	Administrative
	:
	:
	:

	Health costs
	:
	:
	12

	Production loss
	:
	:
	14

	Environmental costs
	424
	78
	503

	Air pollution
	299
	43
	343

	Global warming
	36
	18
	54

	Noise
	90
	17
	107

	Total 
	9 5963)
	9973)
	10 4812)

	Additional information
	
	
	

	Delay costs
	164
	21
	185

	Internal accident costs
	
	
	

	Material damages
	:
	:
	:

	Risk value1)
	:
	:
	269

	Environmental costs
	:
	:
	:

	Total 
	1643)
	213)
	4543)

	Revenues
	
	
	

	Revenue from users
	4 543
	1134
	5 677

	SRA support
	1775
	-
	 1 775

	PTE support
	343
	-
	343

	Freight Facilities Grant
	-
	43
	43

	Other support
	136
	136

	Total 
	7 974
	7 974

	Basic data
	
	
	

	Passenger km (bill)
	44
	-
	44

	Tonne km (bill)
	-
	17
	17

	1) No allocation to passenger and freight transport possible. – 2) Excluding track charges. – 3) Total is incomplete.
Source: Tweddle et al. (2002)


10.3
Public transport by underground rail, LRT and tram

A summary of the UK public transport account for 1996, 1998 and wherever possible for 2005 is presented in table 99.

Table 99
UK urban public transport account for 1996, 1998 and 2005 
(Underground, trams and metros) 
– € million at 1998 prices –

	
	
	
	

	Core information
	1996
	1998
	2005

	Infrastructure Costs
	1 965
	2 071
	:

	Capital costs
	246
	230
	:

	Operating costs
	1 718
	1 814
	:

	Supplier operating costs
	:
	:
	:

	Accident costs (external)1)
	:
	:
	:

	Environmental costs1)
	79
	68
	89

	Air pollution
	61
	49
	64

	Global warming
	18
	19
	25

	Noise
	:
	:
	:

	Total
	2 0442)
	2 1392)
	892)

	Additional information
	
	
	

	Delay costs
	:
	:
	:

	Accident costs (internal)
	:
	:
	:

	
From this: risk value
	:
	:
	:

	Environmental costs
	:
	:
	:

	Total
	:
	:
	:

	Revenues
	
	
	

	Directly related to Supplier Operating Costs
	
	
	

	Ticket revenue
	1 407
	1 512
	:

	Concessionary fares reimbursement
	64
	104
	:

	Total
	1 471
	1 616
	:

	Subsidies
	
	
	

	 Nationalised industries core finance (London underground, Docklands light rail)
	1 465
	632
	:

	 Local authority support – capital
	231
	191
	:

	 Local authority support – revenue
	200
	52
	:

	Total
	1 896
	875
	:

	Basic data
	
	
	

	Loaded train km (millions)
	:
	75.5
	:

	Passengers carried (millions)
	:
	966
	:

	1) Buses are included in the road account. – 2) Total is incomplete.

Source: Tweddle .et al. (2002)


In the UK, urban rail-based passenger systems form a relatively small but expanding sector. Table 99 shows that in particular the categories infrastructure costs, supplier operating costs and noise costs could not be quantified due to methodological difficulties and/or data problems. Note furthermore, that buses are included in the road account and it is these that provide urban public transport services throughout the UK.

By inference from national railways, it could be expected that supplier operating costs would form the largest cost block if it were possible to quantify them. In the UK, most metro systems operate at a loss and require substantial capital and revenue support. This is provided mainly by local authorities.

10.4
Aviation

A summary of the aviation account for the UK for 1996, 1998 and 2005 is presented in table 100.

Table 100
UK air transport account for 1996, 1998 and 2005 
– € million at 1998 prices –

	Costs
	
	
	

	Core information
	1996
	1998
	2005

	Infrastructure Costs
	1 734
	2 236
	3 491

	Capital costs
	387
	400
	434

	Operating costs
	1 348
	1 836
	3 057

	Accident costs (user external)
	6
	5
	5

	Environmental costs
	810
	860
	1380

	Air pollution
	637
	656
	1054

	Global warming
	42
	49
	76

	Noise
	131
	155
	249

	Total
	2 550
	3 101
	4 876

	Additional information
	
	
	

	Delay costs1)
	444
	581
	930

	Accident costs (user internal)
	:
	:
	:

	Risk value
	60
	45
	50

	Environmental costs
	:
	:
	:

	Total
	5042)
	6262)
	9802)

	Revenues
	
	
	

	Directly related to a specific cost category
	
	
	

	Charges for infrastructure usage
	
	
	

	Airport revenues
	:
	:
	:

	ATM charges
	:
	:
	:

	Meteorological services
	:
	:
	:

	Total
	:
	:
	:

	Sector specific revenues and financial support
	
	
	

	Air Passenger Duty (APD)
	551
	1 210
	:

	AVGAS (Aviation spirits tax)
	:
	:
	:

	Total
	5512)
	1 2102)
	:

	Subsidies
	:
	:
	:

	Public support:
	
	
	

	 Local authority airport companies
	4.7
	4.4
	:

	 Civil aviation authority (CAA) services
	-17.2
	11.7
	:

	 International aviation services
	6.2
	5.9
	:

	 Civil aviation authority (CAA)
	0
	-83.8
	:

	 National air traffic services (NATS)
	-20
	-52.9
	:

	 Air travel trust fund
	6
	6
	:

	Total
	-26.33)
	-108.73)
	

	1) Expressed as delay costs. – 2) Total is incomplete. – 3) Negative totals indicate that excess revenues from these services were transferred to the general budget.
Source: Tweddle et al. (2002)


In the 1998 UK air transport account, infrastructure costs amounted to € 2.2 billion (see table 100) and environmental costs amounted to €0.86 billion. The allowance for external accident costs was just €5 million.

In the Additional information, delay costs were calculated to be €580million.

Aviation is the mode where between 1998 and 2005 the highest cost increases for all categories were estimated; infrastructure costs are expected to almost double; environmental costs to grow by 60%; and delay costs also by 60%. The reason for this is first of all the underlying demand forecast, which shows great increases in passenger-km and aircraft movements. Furthermore, expansion projects at airports and the growth of low cost airlines contribute in particular to the increase of infrastructure, environment and delay costs.

We were unable to estimate infrastructure related revenues (e.g. airport revenues, ATM charges, charges for meteorological services).

According to the conventions set for the UNITE accounts indirect subsidies can be added as additional information, though in the UK indirect subsidies do not play a major role in the aviation sector as most agencies are expected to cover their costs in the long term. National Air Traffic Services (NATS) has recently been re-formed as a ‘not-for-profit’ company, some airlines becoming share holders, although there are issues over its future charges and revenues.

Aviation is exempted from paying kerosene tax. VAT is applied to domestic and European freight charges, but cargo to other destinations is zero rated. The only substantive aviation related tax in the UK is Airport Passenger Duty (APD) introduced partly as an environmental tax.

A breakdown of air transport costs per aircraft movement is given in table 101. As can be seen from this table, no breakdown to passenger or cargo air transport was possible.

Table 101

Average variable and average costs of air transport per air transport movement at UK airports: 
– €/aircraft movement at 1998 prices –

	
	Average variable costs1)
	Average2)

	
	Passenger
	Cargo
	All air transport

	Core information
	
	
	

	Infrastructure costs
	:
	:
	1475

	Capital costs
	:
	:
	264

	Operating costs
	:
	:
	1211

	External accident costs
	:
	:
	3

	Environmental costs
	:
	:
	567

	Air pollution
	:
	:
	433

	Global warming
	:
	:
	32

	Noise
	:
	:
	102

	Total 
	:
	:
	2045

	
	
	
	

	Additional information
	
	
	

	Delay costs
	:
	:
	383

	Internal accident costs 
	:
	:
	:

	Risk value
	:
	:
	30

	Total 3)
	:
	:
	413

	
	
	
	

	Revenues
	
	
	

	Air passenger duty (APD)
	:
	:
	798

	Total
	:
	:
	798

	
	
	
	

	Subsidies
	
	
	

	 Local authority airport companies
	:
	:
	3

	 Civil aviation authority (CAA) services
	:
	:
	8

	 International aviation services
	:
	:
	4

	 Civil aviation authority (CAA)4)
	:
	:
	-55

	 National air traffic services (NATS) 4)
	:
	:
	-35

	 Air travel trust fund
	:
	:
	4

	Total4)
	:
	:
	-71

	Basic data
	
	
	

	Air transport movements (ATMs) (000s)
	
	
	1 516 

	1) Data is insufficient to allocate to costs to passenger or freight transport. – 2) Average costs are calculated by dividing the total costs or revenues by the total number of movements. – 3) Total is incomplete. – 4) Negative subsidies indicate that excess revenues from these services were transferred to the general budget.

Source: Tweddle et al. (2002)


10.5
Inland waterways

A summary of the UK inland waterway account for 1996, 1998 and 2005 is presented in table 102.

Table 102
UK inland waterway account for 1996, 1998 and 2005 
– € million at 1998 prices –

	Costs
	
	
	

	Core information
	1996
	1998
	2005

	Infrastructure costs
	160
	175
	213

	Capital costs
	8
	7
	4

	Operating costs
	151
	168
	209

	Accident costs (external)
	:
	:
	:

	Environmental costs
	:
	:
	:

	Air pollution
	:
	:
	:

	Global warming
	:
	:
	:

	Noise
	:
	:
	:

	Total
	1601)
	1751)
	2131)

	Additional information
	
	
	

	Delay costs
	:
	:
	:

	Accident costs (internal)
	:
	:
	:

	From this: risk value
	:
	:
	:

	Total
	:
	:
	:

	Revenues
	
	
	

	Directly allocatable
	
	
	

	Charges for infrastructure usage
	:
	:
	:

	Fixed
	:
	:
	:

	Variable
	:
	:
	:

	Total
	:
	:
	:

	Other transport specific revenues
	:
	:
	:

	Fuel tax
	:
	:
	:

	Eco tax
	:
	:
	:

	VAT
	:
	:
	:

	Subsidies 
	75
	79
	:

	Total
	751)
	791)
	:

	Non-transport related revenues of ports
	:
	:
	:

	1) Total is incomplete.
Source: Tweddle et al. (2002)


Inland waterways in the UK are primarily used for leisure activities. The network is mainly maintained in safe condition, and any additional investment should be covered by revenue from either leisure or commercial use. The operator, British Waterways, is funded by grants from central government. Apart from infrastructure capital and maintenance charges other costs (accidents, environment and congestion) are negligible given the low level of commercial traffic on these waterways.

10.6
Maritime shipping

Whilst some basic data is available (see Tweddle et al. (2000) Chapter 2) on maritime transport, the evidence on costs and charges is too incomplete to support an account. The few items of (partial) data were presented in Chapter 4 of the country account.
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11
Summary and comparison of results

The pilot account results documented in the previous chapters show that a direct comparison of the total costs and/or revenues does not seem to be practical or sensible. The size of the countries, the geographical situation, the methods used to calculate transport costs and the relative importance of the different transport modes do not provide an adequate basis for comparison. However, total costs are useful for the individual countries to identify trends over time and if kept up, using the accounts methodology, they can be considered to be a functional monitoring tool. This summary chapter attempts to give a presentation of results in a form that allows a meaningful comparison. In order to do this, the results per mode are summarised for each country, showing the cost and revenue categories as a percentage of the total costs/revenues. The total costs and revenues are also given as percent of the individual country’s GDP. Additionally, the total costs per capita are shown for the major cost categories. All results presented here are for the core account year of 1998.

11.1
Road Transport

In terms of transport costs and revenues, road transport is the major passenger and freight transport mode for all Tranche B countries. The statistical basis for the calculation of the UNITE Pilot Account cost and revenue categories was the most comprehensive for all countries for this mode. 

Austria

The total calculated core costs of road transport for Austria in 1998 amounted to €7.3 billion. This is approximately 3.8% of the Austrian GDP and amounts to €899 per capita. Of these core costs 60% were infrastructure costs, made up of 37% capital costs and 23% running costs. Of the remaining core costs, the major cost block was external accident costs making up approximately 19% of the total core costs, followed by 11% air pollution costs, 5% global warming costs and 5% noise costs. The additional transport costs calculated for Austria were delay related time and fuel costs and system internal accident costs. Delay costs amounted to €1.6 billion or 18% of the additional transport costs. These costs were based on a model for German roads using the assumption that the delay structure in Austria and Germany is identical. These delay costs amount to 0.82% of the Austrian GDP or approximately €192 per capita. Internal accident costs including the UNITE standardised risk value were calculated to be €7.1 billion (82% of additional road transport costs) or 3.72% of GDP or €873 per citizen and have a similar dimension to the total core costs. The total revenues from road transport in Austria, 1998 were calculated to be €4.9 billion. 65% of these revenues were related to fuel tax: fuel tax (53%), VAT on fuel tax (12%). Circulation tax made up 17% and sales tax on vehicles 8% of the revenues. The remaining 10% of the total revenues were infrastructure related charges, from this approximately 5% were fixed and 5% were variable infrastructure charges. 

Denmark

The Danish road account showed total core costs of €2.7 billion in 1998 (which is approximately 1.8% of GDP or roughly €504 per person in Denmark). Infrastructure costs were equal to 46% of the total core costs. The remaining core costs were approximately equal in their dimensions: user internal accident made up 26% of core costs and environmental costs were approximately 28% of core costs. No noise costs could be estimated and environmental costs must be considered to be a low estimate. The additional transport costs calculated for Denmark were the risk value of accidents, the time and fuel costs caused by delay and the additional environmental costs (nature and landscape, soil and water pollution) totalling together €1.7 billion or 1.18% of the Danish GDP. 69% of the additional costs (€225 per citizen) were the costs of accident risk value. Delay time and fuel costs were calculated to be €407 million (or 24% of the total additional costs, equalling €77 per capita). However, these costs were calculated assuming a delay structure identical to Germany and should be considered to be an approximation at best. The remaining 7% of additional road transport costs were the environmental costs of nature and landscape loss and the costs of soil and water pollution. Revenues from road transport in Denmark, 1998, were reported to be €4.6 billion. 54% of these revenues were related to registration taxes, 26% were from fuel taxes, 16% were circulation taxes, 4% were from vehicle insurance tax and less than 1% was from variable infrastructure usage charges.

France

The French account for road transport showed total core costs of €45.2 billion for 1998. These core costs can also be expressed as 3.46% of the French GDP or €773 per capita. Infrastructure cost was the largest core costs block, making up approximately 56% of the core costs. Infrastructure costs were further broken down into 18% capital costs and 38% running costs. The next largest core cost block was environmental cost: air pollution costs were 26% of the total core costs. This should be considered to be a low estimate as emission data for particulate matter was not available and the respective costs not included. Global warming costs were 5% and noise costs 9% of the total core costs. User external accident costs made up the remaining 3% of the core costs. As the necessary basic data for the calculation of production loss was not available, these costs are underreported. Additional transport costs for delay and internal accident costs were calculated and totalled €39.4 billion (or 3.02% of the French GDP or €673 per capita). 56% of the additional transport costs were related to accidents, the remaining 44% to delay costs. Total revenues recorded within the road account amounted to €44 billion in 1998. The majority of these revenues (80%) were fuel tax related: 43% of all revenues were from fuel tax and 37% were from VAT on fuel tax. Of the remaining 20% of revenues, 9% were related to variable infrastructure charges and 11% were vehicle related taxes.

Ireland

In 1998 in Ireland, 20% of the total core costs of road transport amounting to €1.3 billion were infrastructure costs (for national roads only). These costs were further broken down into 10% capital costs and 10% running costs. The percentage of total costs pertaining to accident costs was 18%. The environmental costs show the following breakdown: 26% of core costs were noise costs, 23% of core costs were air pollution costs and 12% of core costs were global warming costs. The total core costs make up approximately 1.73% of the Irish GDP for 1998 and were equal to approximately €362 per citizen. Additional transport costs of €1.8 billion were calculated for Ireland in 1998. These costs can be broken down into 78% user internal accident costs and 22% delay costs. Additional accident costs were 1.85% of the Irish GDP or €387 per citizen and delay costs were 0.52% of the GDP or approximately €109 per person in Ireland. Revenues relating to road transport totalled €2.4 billion in 1998, 51% of these revenues come from fuel tax, 32% from registration tax and 16% from circulation tax. The remaining 1% are revenues from variable infrastructure usage charges.

Netherlands

In the Dutch account for road transport in 1998, the total core costs amounted to €8.3 billion or approximately 2.36% of the Dutch GDP which can also be calculated to be €531 per person. 53% of these core costs were infrastructure costs (32% capital costs and 21% running costs). Environmental costs made up the next largest percentage of the core costs with 18% of the core costs being air pollution costs, 8% global warming costs and 4% noise costs. The remaining 17% of the total core costs were external accident costs. Additional road transport costs for accidents, delay and environmental categories were calculated. These additional costs amounted to €13.9 billion or 3.95% of the Dutch GDP or €889 per capita. The major additional costs category was user internal accident costs with 64% of the total additional costs (€570 per capita). Delay costs were 22% of additional cost (€198 per capita), and environmental costs 14% (€121 per capita) of the total additional road transport costs. Revenues from road transport in the same year were recorded to be €10.3 billion. Fuel tax (49%) and VAT on fuel tax (8%) made up 57% of the revenues. Sales tax on vehicles was 24% of all revenues and circulation tax made up a further 18% of the recorded revenues. Fixed infrastructure usage charges amounted to less than 1% of the total revenues.

Spain

Spain reported €15 billion in core costs for road transport in 1998, which was approximately 3.1% of the GDP in that year or €377 per capita. The calculated infrastructure capital costs were 34% and the running costs 7% of the total core costs. Environmental costs were the next largest cost block with noise costs making up 20% of the core costs, air pollution costs 14% and global warming costs 10% of core costs. No emission data for particulate matter was available within Spain, the costs of air pollution can be considered to be under represented. External accident costs were calculated to be 15% of the total core costs. Internal accident costs and the extra fuel and time costs caused by delay were calculated as additional road transport costs. These additional costs totalled €26.2 billion (or 5.4% of GDP or €658 per capita in Spain). The major cost block with 87% (or 4.7% of GDP or €574 per capita in Spain) of the total additional cost was accident related. These costs were higher than the total core costs for this transport mode in Spain. Delay costs made up the remaining 13% of additional costs and equalled approximately 0.68% of GDP or €83 per person. These costs are considered to be a low value as no urban delay costs could be calculated. Revenues from road transport were €12.9 billion in 1998. Approximately 75% of these revenues came from fuel tax and VAT on fuel tax (65% and 10% of all revenues respectively). Approximately 10% of the revenues were related to circulation tax, 7% to registration tax, and 7% to variable infrastructure charges.

UK

The UK reported the total core costs of road transport in 1998 to be €28.1 billion, which was approximately 2.25% of the GDP in that year or €474 per capita. 45% of the total core costs were infrastructure costs (32% capital costs and 13% running costs). Environmental costs were slightly lower: noise costs were 21% of the core costs, air pollution costs were 18% of the core costs and global warming costs 9% of the core costs. The remaining 7% of total core costs were external accident costs. For the UK in 1998, additional transport costs were calculated to be €44.4 billion (or 3.55% of the GDP or €749 per person in the UK). These costs were calculated for user internal accident costs (56% of additional costs) and delay related time and fuel costs (44% of additional costs). The delay costs calculated are based on extensive basic delay statistics made available for the UK account and can be considered to be very accurate. The additional accident costs can be calculated to be 2% of GDP or €422 per person and the delay related costs 1.55% of GDP or €327 per person in the UK. In the same time frame, approximately €44 billion in road revenues were recorded for the UK. Fuel tax made up the largest revenue block with 82% of all revenues. These were divided into 70% fuel tax and 12% VAT on fuel tax. Circulation tax was the second largest revenue block and made up 17% of the total revenues. Less than 1% of the reported revenues was related to fixed infrastructure charges.

Figure 3 shows the total core costs of road transport for the Tranche B countries. This figure is shown here to given an illustration of the values reported within this chapter. It is not sensible to use these values for a country comparison, since cost differences reflect country size and other specific country characteristics. 

Figure 3
Total core costs of road transport
- € million –

For the comparison and interpretation of country differences it is necessary to relate the total cost and revenue figures to indicators such as GDP, population or network length etc. In figure 4 the total core costs, as shown in figure 3, are expressed as % of GDP. These core costs show a range between 1.73% in Ireland and 3.84% in Austria.

Figure 4
Core costs of road transport 
- Total core costs as % of GDP -

In figure 5 the total costs are shown in € per capita for each country of the tranche. These costs range between €362 per capita in Ireland and €899 per capita in Austria.

Figure 5
Core costs of road transport 
#- Total core costs as € per capita –

In figure 6, the individual core cost categories of road transport are presented as a percentage of the total core costs. As can be seen, total infrastructure costs range between 40% to 60% of the total core costs, except in Ireland where only the infrastructure costs of national roads could be calculated. The importance of environmental and internal accident costs differs between countries. Missing data, such as noise costs in Denmark or production losses caused by accidents in France, lead to an overestimation of the remaining coast categories. 

Figure 6
Core costs of road transport per cost category
- as % of total costs -

The additional costs of road transport for the Tranche B countries can be shown in a similar manner. In figure 7, the total additional transport costs are presented. The main cost component in all countries is user external accident costs.

Figure 7
Total additional costs of road transport
- € million -

Figure 8 shows the additional costs of road transport expressed as a percentage of the GDP. The lowest percentage of 1.18% is calculated for Denmark, the highest is 5.38% in Spain. As can clearly be seen, user internal accident costs play a large role in Spain, these costs alone represent 4.7% of the Spanish GDP. 

Figure 8
Additional costs of road transport
- Additional costs shown as % of GDP -

Figure 9 presents the additional transport costs for road expressed on a per capita basis. The range of costs is between €326 in Denmark and €1065 in Austria. Austria could not estimate additional environmental costs, but in countries where this was possible, the costs bear little weight in the total additional cost category for road transport. 

Figure 9
Additional costs of road transport
- Additional costs shown as € per capita -

Figure 10 shows the individual additional cost categories as a percentage of the total additional cost. The overwhelming importance of user internal accident costs, with the main cost subcategory risk value is immediately apparent. In several countries, for example Austria, road safety programs are being developed with the aim of reducing accidents over time. 

Figure 10
Additional costs of road transport per cost category
- as % of total costs -

Road revenues can also be shown in a format similar to the transport costs. In figure 11, the total revenues are shown for each cost category an in figure 12 the individual revenue categories are shown as a percentage of the total revenues. This diagram shows the importance of fuel related taxes, the main transport revenue in all countries except Denmark. 

Figure 11
Total revenues of road transport
- € million -

Figure 12
Road transport revenues per cost category
- as % of total revenues -

11.2
Rail transport

The specific cost and revenue data required to complete a UNITE pilot account for rail was not as readily available as for road transport. Major data gaps have been identified within the descriptions of the individual countries. 

Austria

The total core costs of rail transport in Austria, including supplier operating costs, were reported to be €4.2 billion in 1998. These core costs made up 2.2% of the Austrian GDP in the same year and can also be expressed as €515 per capita. The major cost element was supplier operating cost making up 52% of the total core costs. 46% of the core costs were infrastructure costs (14% capital costs and 32% infrastructure running costs). Environmental and external accident costs were calculated to be less than 1% each of the total core costs. The additional costs of rail transport in 1998 in Austria were calculated to be €186 million or approximately 0.10% of GDP or €23 per capita. Additional costs were assessed for delay (€25 million or 13% of additional costs) and user internal accident costs (€161 million or the remaining 87% of additional costs). No additional environmental costs could be calculated. The revenues from rail transport amounted to €3.3 billion in Austria, 1998. Direct subsidies was the major revenue category with 51% of the total revenues. These direct subsidies were granted for the provision of services (32%) and for concessionary fares (19%). The major remaining revenue category was revenue from ticket and freight sales (39% of all revenues). Track charges amounted to 10% and fuel tax to under 1% of the total revenues. 

Denmark

For Denmark, the rail infrastructure costs calculated were restricted to investment costs for 1998. Noise costs could not be calculated due to the lack of basic emission data. The environmental costs of rail calculated maybe underestimated because for freight transport the split between diesel and electrically driven trains was assumed to be the same as for passenger services. The total core costs calculated amounted to €1.1 billion (or 0.73% of GDP or €201 per capita). Supplier operating costs made up 72% of these core costs. 24% of the total core costs were infrastructure investment costs. External accident costs and the environmental cost categories considered were both approximately 2% of the core costs. Additional costs were calculated for delay and system internal accident costs and amounted to €51 million (0.03% of GDP or approximately €9.60 per capita in Denmark). The major cost block for the additional costs was internal accident costs with 82%, delay costs made up the remaining 18% of additional costs. Rail revenues were recorded to be €835 million in the same time frame. The major revenue source was ticket and freight sales with 68% of the total revenues. Direct subsidies for the provision of services and for concessionary fares were 26% and 4% of all revenues respectively. The remaining 2% of revenues were related to rail track charges. No energy taxes were recorded. 

France

The total core costs of rail transport in France were €14.9 billion in 1998 (which made up 1.12% of the French GDP or equalled approximately €261 per capita). Supplier operating cost (excluding track charges) was the largest cost block and made up 69% of the total core costs. Infrastructure costs (30% of core cost) were the next largest cost block: 12% of the total core cost were capital costs and 18% were running costs. Environmental and user external accident costs were almost negligible when compaired to the other core cost categories. The additional costs of rail transport were calculated for delay and user internal accident costs. Additional costs amounted to €248 million in 1998, which was approximately 0.02% of the French GDP or €4.24 per capita. 56% of the calculated additional costs were delay costs, the remaining 44% were user internal accident costs. Rail revenues, including track access charges were calculated to be €13.3 billion in 1998. 48% of all revenues were from ticket and freight sales and 43% from direct subsidies. Track access charges amounted to 7% of the revenues, subsidies for concessionary fares were 2% and a remaining 0.3% of revenues were related to fuel taxes.
Ireland

In 1998, the data basis for the estimation of Irish rail costs and revenues was not complete. Only the infrastructure costs relating to signalling, operation and depreciation could calculated. No data regarding the external costs of accidents was available. The available core costs calculated amounted to €316 million (making up 0.41% of GDP or approximately €86 per person). Supplier operating costs made up 81% of the core costs. Environmental costs were 12% of core costs (air pollution 3%, global warming 1% and noise costs 9%). Infrastructure costs made up only 7% of the core costs. The low infrastructure costs and missing accident costs cause the percentage of costs attributed to environmental and to supplier operating costs to be disproportionately high. Additional rail costs were restricted to risk value as part of user internal accident costs totalling €3 million. The core and additional costs of rail transport in Ireland must be considered to be a low representation of the actual costs. Rail revenues in 1998 were recorded as €169 million. The available information showed revenues from passenger ticket sales and freight charges to be €127 million or 75% of the total revenues. The remaining 25% were direct subsidies to the rail provider. No further revenues could be identified. 

Netherlands
In 1998 in the Netherlands the total core costs of rail transport were reported to be €3.5 billion, which made up 1% of the Dutch GDP and equalled approximately €225 per capita. Supplier operating costs made up 66% of these core costs. Rail infrastructure costs were a further 31% of the core costs (19% capital costs, 12% running costs). External accident costs were 2% and environmental core costs were less than 1% of the total core costs. The additional costs of rail were estimated to be €216 million in 1998 (0.06% of GDP or €14 per person). Additional costs were provided for all three additional cost categories and were split as follows: 45% user internal accident cost, 34% environmental costs and 21% delay costs. The revenues from rail transport totalled €1.5 billion in the same year. The majority of the revenues were from ticket sales and freight charge revenue (79%), a further 10% of all revenues came from track access charges. Direct subsidies were approximately 11% of revenues. No energy taxes were recorded.

Spain
The total core costs of rail transport in Spain, 1998, were €5.8 billion, which roughly equalled 1.2% of the Spanish GDP and made up €146 per capita. Infrastructure cost was the major cost block with 60% of the total core costs (52% capital cost and 8% running cost) The remaining core costs were: supplier operating costs 35%, environmental costs 5% and external accident costs with less than 1%. Additional costs were calculated for delay and internal accident costs. These additional costs totalled €113 million (or approximately 0.2% of GDP or €2.8 per person in Spain). User internal accident costs made up 91% of additional costs, delay costs the remaining 9%. Total rail revenues amounted to €3.4 billion. The major revenue source reported was subsidies (56% of all revenues). These subsidies were given for the provision of rail services (31% of total revenues) and for capital expenses (25% of total revenues). Ticket sales and freight revenues made up the remaining 44%. No energy tax is raised in Spain, no other revenues were documented. 

UK

The total core costs of rail transport in the UK amounted to €10.5 billion in 1998. This was approximately 0.84% of GDP and was approximately €177 per capita in the UK. Supplier operating costs were the largest core cost category with 64% of the total core cost. Infrastructure capital costs were 6% and running costs 26% of the total costs. Environmental costs were approximately 4% and external accident costs were below 1% of the core costs. The additional costs of rail transport calculated for risk value and delay costs were €454 million (or 0.04% of GDP or €7.80 per capita). 59% of additional costs was risk value (as the only part of user internal accident costs that could be calculated), the remaining 41% were delay costs. The total revenues for rail services in the UK, 1998, were €11.4 billion. These revenues could be broken down into 50% ticket and freight sales, 30% track charges and 20% direct subsidies. The subsidies were given as support for passenger rail services, a minor part of subsidies (less than 1% of the total revenues) was granted for freight transport. 

Figure 13 shows the total core costs of rail transport for the Tranche B countries. The core costs show a very wide range, from over €15 billion for France to €316 million in Ireland. However, the costs for Ireland can only considered to be a lower bound as the required input data to complete the account was not available. 

Figure 13
Total core costs of rail transport
- € million -

In figure 14 the total core costs of rail transport are expressed as % of GDP for each of the Tranche B countries. The costs reported for Austria show the highest percent of GDP, 2.2%. Ireland shows the lowest level of 0.41%, which reflects one again the poor basic data situation. The remaining countries show fairly constant percentages, all around the 1% level. For all countries except Austria, the core rail costs per GDP are less than half of the comparative road costs – even with the addition of supplier operating costs. If these costs were to be excluded, the infrastructure, core environmental and user external accident costs would range between approximately 1% of the Austrian GDP to 0.08% of the Irish GDP. This is due to the much lower core environmental and user external accident costs.

Figure 14
Core costs of rail transport 
- Total core costs shown as % of GDP -

Figure 15 presents the core costs for rail transport in the Tranche B countries expressed as € per capita. These costs show a similar pattern to those in the previous graph, the lowest costs are in Ireland, the highest in Austria. The remaining countries show costs of approximately €200 per capita.

Figure 15
Core costs of rail transport 
- Total core costs shown in € per capita -

In figure 16, the individual core cost categories of rail transport are shown as a percentage of the total core costs. As can be seen, supplier operating costs, the costs of providing rail services, were the major costs for all countries excepting Spain where infrastructure costs dominate. Accident and environmental costs were very low, especially when compaired to the weight of these costs within the road transport account.

Figure 16
Core costs of rail transport per cost category
- as % of total core costs -

The additional costs of rail transport for the Tranche B countries can be presented in a similar manner. In figure 17, the total additional transport costs are shown. The Netherlands was the only country with the basic data available to calculate the additional environmental costs of rail transport and these costs are an important cost category for the country. Basic delay data for rail transport was not available in Ireland, for this country the additional costs are limited to user internal accident costs. In comparison to the road account the total additional costs of rail transport are almost negligible, for most countries well below 1% of the respective road costs. This is, of course, due to the comparatively low accident rate and delay times for rail transport.

Figure 17
Total additional costs of rail transport
- € million -

Figure 18 gives the additional costs of road transport expressed as a percentage of the GDP. For all countries these costs are almost insignificant (when compared to the corresponding road costs) and are calculated to be 0.1% of the GDP or lower. The same cost categories for the road account ranged between 2.65 and 5.38% of GDP.

Figure 18
Additional costs of rail transport 
- Additional rail costs shown as % of GDP -

Figure 19 presents the additional costs expressed on a per capita basis. Once again these costs are very low compared to those of road transport. The highest costs of approximately €23 per capita were calculated for Austria, where user internal accident costs played the major role. The lowest costs of €0.82 per capita were reported in Ireland, but as mentioned above these costs are restricted to user internal accident costs. Although the Netherlands was able to calculate additional environmental costs, the additional costs amounting to €13.8 per capita much lower than in Austria. If these environmental costs were excluded from this comparison, the additional rail transport costs in the Netherlands would sink to approximately €9 per capita.

Figure 19
Additional costs of rail transport 
- Additional costs shown in € per capita -

Figure 20 shows the individual additional cost categories as a percentage of the total additional cost. The additional environmental costs calculated for the Netherlands make up a considerable proportion of the total additional costs (34%). In the other Tranche B countries, the user internal accident costs made up the major cost category. When viewing this diagram it should be remembered that the total additional costs are of minor importance when compared to the additional transport costs of road transport. 

Figure 20
Additional costs of rail transport per cost category
- as % of total costs -

Rail revenues are also presented in a format similar to the transport costs. In figure 21, the total revenues are shown for each cost category and in figure 22 the individual revenue categories are shown as a percentage of the total revenues. For this comparison of revenues, rail track charges are included as a separate category. In reality, the revenues from this category overlap with revenues from ticket sales and freight charges and pose the problem of dealing with the double counting of revenues. Nevertheless, track access charges have been shown separately as they are a significant revenue source. Track access charges play a major role in the total rail revenues of the UK and a lesser role in Austria, Denmark, France and the Netherlands. 

Figure 21
Total revenues of rail transport
- € million -

Figure 22
Rail transport revenues per cost category
- as % of total revenues -

11.3
Public Transport 

We will not report and discuss the accounts for urban public transport in this summary chapter because only few estimates are available for the Tranche B countries. The costs of infrastructure for urban public transport are divided between road costs (for buses) and rail costs (for urban rail). The environmental, accident and delay costs of public transport are covered within the road and rail accounts. In all Tranche B countries numerous companies provide public transport services. Data from these companies is not collected in a systematic way in any country. Therefore, the costs of supplying urban public transport are extremely difficult to obtain. The same is true for reporting of revenues. The user tariffs and subsidies reported can not be considered to be comprehensive. 

11.4
Aviation

The results of Tranche B aviation accounts are summarised in this section, however, these accounts cannot be considered to be complete. The major gaps in the accounts are described within the individual country summary reports in Chapters 4 – 10 of this document.

Austria

The total core costs of air transport in Austria, 1998, were calculated to be €588 million, which made up approximately 0.31% of the Austrian GDP and was roughly equal to €73 per capita. Over 87% of these core costs were infrastructure related and included the infrastructure costs of Austria air traffic control. 12% of the remaining core costs were environmental costs and external accident costs made up the remaining 1% of the total core costs. External accident costs do not include the administrative costs of accident or medical treatment costs from accidents as this data was not available. In the same timeframe, additional aviation costs of €92 million were reported. The additional costs of aviation, as defined within the UNITE accounts, are equal to 0.05% of the Austrian GDP or approximately €11 per person. Extra time costs caused by delay made up 62% of additional cost, the remaining 38% was the risk value component of user internal accident costs. Material damage cost from aviation accidents was not available. Total airport revenues were €454 million in 1998. These revenues were made up of 61% airport revenues, 33% air traffic management charges and the remaining 6% of the revenues were raised from an airport security charge. 

Denmark

In Denmark, the total core costs of aviation were calculated to be €311 million in 1998 (or 0.21% of the Danish GDP or approximately €59 per capita). Infrastructure costs made up 94% of the total core costs, but this high proportion was probably due to the methodology (direct assessment from business accounts), the individual year (high construction costs) and poor information in the remaining core cost categories. Infrastructure costs could not be broken down into capital and running costs. Environmental costs were 5% of the core costs (air pollution costs 2% and global warming costs 3%). Basic emission data was not adequate for the calculation of noise costs. User external accident costs were lower than 1% of the total core costs. The additional costs of air transport amounted to €256 million, which can also be expressed as 0.18% of the GDP or approximately €48 per capita. In comparison to the other countries of this tranche, these costs appear to be quite high and should be treated with caution. Additional accident and additional environmental costs both amounted to approximately 35% of the total additional costs. Extra time costs caused by delay made up the remaining 30% of the additional part of the aviation account. The only revenues recorded were airport passenger taxes. These taxes amounted to €103 million in 1998. 

France

France recorded total core aviation costs of €1.2 billion in 1998 (making up 0.09% of the French GDP or €20 per capita). Over 92% of these costs were related to infrastructure (23% capital costs and 69% running costs). The combined core environmental and accident costs made up the remaining 8% of core costs. Additional aviation costs totalled €1.1 billion in 1998 or 0.09% of the GDP or €19 per capita. Additional costs calculated were the costs of delay (98% of additional cost) and user internal accident costs. Total aviation revenues in the same time frame were €3.1 billion. Airport revenues were the major category with 55% of all revenues, a further 36% of airport revenues were from ATM charges and the remaining 9% were subsidies to airports and general subsidies to the aviation sector.

Ireland

Ireland recorded core aviation costs of €478 million in 1998. These costs were approximately equal to 0.62% of the Irish GDP and make up €130 per person. However, the core cost account was incomplete. Infrastructure cost was the main core component with approximately 84% of the total costs. The remaining 16% of core costs were environmental costs: 4% air pollution costs and 12% global warming costs. The basic data situation did not allow the calculation of noise costs or user external accident costs. No additional aviation costs could be calculated. No aviation related fatalities were recorded in Ireland in the account year. Airport revenues were the only source of revenues reported in the mode. These aeronautical and commercial revenues amounted to €134 million.

Netherlands

The Dutch account for aviation in 1998, shows core costs of €324 million (or approximately 0.09% of the GDP or €21 per person). Infrastructure costs made up 30% of these costs but only capital costs could be estimated. No information about infrastructure running costs could be obtained. Environmental cost was the largest cost category in the core cost section of the account. Air pollution costs were 8% of the core costs, global warming costs were 5% and noise costs made up 57% of the core costs. Accident costs were below 1% of the total core costs and can be considered to be insignificant. Almost all of the additional aviation costs of €90 million (0.03% of GDP or €6 per person) were time costs due to aircraft delay. These costs make up 99% of the additional costs. The risk value part of user internal accident costs made up the remaining 1% of additional costs. The airport revenues recorded amount to €225 million, these revenues relate mainly to airport charges totalling 99% of revenues. The remaining fraction of the revenues comes from a noise tax raised at two airports. 

Spain

The core costs of air transport in Spain amounted to €873 million in 1998. These costs are roughly equal to 0.18% of the Spanish GDP or approximately €22 per person. Infrastructure costs made up 47% of the core costs and can be further broken down into 39% capital costs and 8% running costs. Environmental costs were 52% of the core costs and the major core cost category. From this total, air pollution costs were 7%, noise costs were 22% and global warming costs were 23%. Less than 1% of costs were related to the user external part of accident costs. The additional costs of aviation in Spain amounted to €284 million (or 0.06% of GDP or €7 per person in Spain). 88% of additional costs were time costs caused by delay. The remaining 12 % were user internal accident costs. The revenues calculated for the Spanish aviation account were €919 million. 55% of this total was from airport charges, 37% of revenues came from air traffic management charges. The remaining 8% of revenues were from subsidies given to airlines. 

UK

In the UK, in 1998, the total core costs of aviation were reported to be €3.1 billion. Infrastructure costs were the major costs category making up 72% of the total core costs. Infrastructure costs could be broken down into capital costs equalling 13% of core costs and running costs equalling 59% of core costs. Approximately 27% of the remaining core costs were environmental costs: 21% air pollution costs, 5% noise costs and 2% global warming costs. User external accident costs were well below 1% of the total core costs. The additional costs of aviation were almost exclusively time costs caused by aircraft delay. The total additional costs were €626 million (0.05% of the GDP or €10.6 per person). Delay costs were 93% of the total additional costs and the user internal part of accident costs was the remaining 7% of additional costs. Aviation revenues were recorded to be €1.4 billion but no data on airport revenues was available. The major source of revenues documented was air passenger duty which made up 88% of the total revenues. Air traffic management charges made up a further 10% of the revenues reported. The remaining 2% were direct subsidies to airports and the civil aviation services and authority. 

Figure 23 shows the total core costs of aviation for the Tranche B countries in 1998. Similar to the other transport modes the core costs show a very wide range, from over €3 billion for the UK to €311 million in Denmark. However, in Denmark, Ireland and the Netherlands no airport running costs could be documented as part of infrastructure costs and in Denmark, France and Ireland no noise emission data was available to calculate noise costs as part of the core environmental cost category. In Ireland and the Netherlands no user internal accident costs were documented. 

Figure 23
Total core costs of aviation
- € million -

In figure 24 the total core costs of aviation are expressed as % of GDP for each of the Tranche B countries. Overall the costs in relationship to GDP are very low, a fraction of the recorded road costs. However, it must be remembered that only Austria, Spain and the UK were able to estimate costs in each core category. A direct evaluation of assets was used to assess infrastructure costs in Ireland and the high results are most probably a reflection of this evaluation method.

Figure 24
Core costs of aviation
- Core costs shown as % of GDP -

Figure 25 show the core costs of aviation in the Tranche B countries expressed in € per capita. Costs per capita were lowest in Spain showing a total of €22 per capita and highest in Ireland with €130 per capita. In this figure, the high infrastructure costs in Ireland, which may be related to the evaluation method used, seem to be an outliner.

Figure 25
Core costs of aviation 
- Core costs shown in € per capita -

In figure 26, the individual core cost categories of aviation are shown as a percentage of the total core costs. In all countries where full infrastructure costs were calculated (except Spain) this cost category made up the major core cost block. The importance of environmental costs varied within the countries and was highly dependant on the quality of the aircraft emission data. Core accident costs were 1.4% of the total core costs in Austria and under this level for all the remaining countries where these costs could be documented. 

Figure 26
Core costs of aviation per cost category
- as % of total core costs -

The additional costs of air transport for the Tranche B countries are shown in figure 27 in a similar manner to the core costs. The additional costs of air transport are dominated by the costs caused by passenger delay. Time costs caused by aircraft delay range between 66% of the additional costs in Austria to 99% of the additional costs in the Netherlands. The user internal part of accident costs are significant only in Austria and to a lesser extent in Spain. In all other Tranche B countries, user internal accident costs are below 8% of the total additional costs. In absolute terms, the high delay costs in several countries are the main reason behind a higher level of total additional costs for aviation than for rail transport. This was the case for Denmark, France, Spain and the UK. The additional delay and environmental costs shown for Denmark should be treated with caution.
Figure 27
Total additional costs of aviation 
- € million -

Figure 28 shows the additional costs of aviation expressed as a percentage of the GDP. 

Figure 28
Additional costs of aviation 
- Additional costs shown as % of GDP -

Figure 29 shows the additional costs of aviation expressed on a per capita basis. 

Figure 29
Additional costs of aviation 
- Additional costs shown as € per capita-

Figure 30 shows the individual additional cost categories as a percentage of the total additional cost. The importance of delay costs for this transport mode is immediately apparent. 


Figure 30
Additional costs of aviation per cost category
- as % of total additional costs -

The revenues from aviation are presented in the following two figures. Airport revenues are the most important source of revenues for all countries where these revenues could be documented. Air traffic management charges, passenger duty and passenger taxes are the remaining significant revenue categories.

Figure 31
Total revenues of aviation
- € million -

Figure 32
Aviation revenues per cost category
- as % of total revenues -

11.5
Inland waterways

There was no or little commercial inland waterway transport recorded in Denmark, Spain, Ireland and the UK. No further information for these countries is provided within this summary.

Austria

Inland waterway shipping is of minor importance in Austria. The total core costs of the mode were €28 million (approximately 0.01% of GDP or €3.5 per person). The capital costs of infrastructure made up 78% of these core costs. No infrastructure running costs could be determined. 21% of the remaining core costs were environmental costs with approximately 18% air pollution costs and 4% global warming costs. External accident costs were below 1% of the total costs. Noise costs (core information) and delay costs (from additional information) were considered to be negligible. Revenues from shipping support services were documented to be €20 million but no further revenues such as infrastructure charges were recorded.

France

French inland waterways had a reported core cost of €1.2 billion in 1998. This was approximately 0.09% of the French GDP or €20 per capita. Approximately half of these costs were related to infrastructure costs, the remaining 50% were core environmental costs. No other core or additional costs were documented. Revenues from inland waterway shipping amounted to €754 million in the same year. The majority of these revenues (90% of all revenues) were subsidies, the remaining 10% were taxes relating to water transport.

Netherlands

The total core costs of inland waterways in the Netherlands was reported to be €4 billion in 1998. This is approximately 1.13% of the Dutch GDP and can roughly equals €254 per person. The majority of these core costs were related to infrastructure: capital costs were 88% and running costs 4% of the total core costs. Air pollution costs were a further 7% of the core costs. No global warming costs could be calculated. Noise costs were considered to be negligible. User external accident costs were below 1% of the core costs. Within the additional cost category, the risk value part of user internal accident costs was recorded to be €14 million. No revenues were recorded.

No further comparisons are made for this mode.
11.6
Maritime Shipping

Maritime shipping is not a relevant transport mode for Austria. Approximately 20% of goods transported in Denmark used the maritime shipping mode. However, the cost and revenue data necessary to complete the account was not available. No adequate information was available for the completion of the Irish or the British maritime shipping account. 

France

Only infrastructure costs of €1.2 billion and subsidies of €250 million could be reported within the French maritime account for the core year 1998. 

Netherlands

In the Netherlands in 1998, the total core costs of maritime shipping were recorded as €178 million (approximately 0.05% of the Dutch GDP or €11 per person). Over 99% of these costs were related to the capital costs of infrastructure. No running costs were available. User external accident costs were lower than 1% of the total core costs. Environmental costs have not been calculated for individual countries but will be presented for Europe in the summary report of the UNITE Pilot accounts. Additional cost information was restricted to the risk value part of accident costs, which were €4 million. On the revenue side of the account, €221 million in infrastructure usage charges were recorded. No further revenues could be determined.
Spain

For Spain in 1998 the total core costs of maritime shipping were reported to be €603 million. Only infrastructure and external accident costs are calculated as core costs: infrastructure capital costs made up 93%, running costs 5% and external accident costs 2% of the total core costs. Additional transport costs of €236 million were calculated for user internal accident costs. Revenues of €527 million were documented for infrastructure use.

No further comparisons of data for this mode of transport are given within this document.

11.7
Transport trends for 2005

No general trend for all transport modes could be identified within the Tranche B pilot account countries for 2005. For road transport an overall increase in delay costs was estimated, all other road transport core costs show no general trend: infrastructure costs are all within a 10% increase or decrease range. For internal accident costs the estimates vary by (20% of the level for 1998. Core environmental costs for 2005 range between approximately 90% and 140% of the costs arising in 1998. Road transport revenues are also expected to increase, especially in countries where a distance related road usage charge is to be introduced between 1998 and 2005.

For rail and air transport, the majority of the tranche B countries forecasted an increase in core costs, when these costs were quantified for 2005. Rail transport infrastructure costs were expected to increase by an average of 26% and air transport infrastructure costs by almost 50% on the average. Environmental costs were estimated to increase by an average of 11% for rail and 28% for air transport. No definite trend could be seen for accident costs, in specific countries they are expected to decrease or increase dramatically or remain at the level of 1998 for both transport modes. For rail, an increase in the average supplier operating costs by approximately 10% was estimated. Delay costs are expected to increase in both transport modes. Where rail revenues for 2005 could be assessed, they are expected to show an increase. The basic revenue data for air transport is poor and most Tranche B countries did not evaluate revenues for 2005. The Tranche B pilot account results in the remaining transport modes have too few estimates for 2005 to allow trends to be seen.   

12
Conclusions

This report contains a summary of the second tranche of the pilot accounts: the country accounts for Austria, Denmark, Spain, France, Ireland, Netherlands and the UK. The complete country accounts are presented as seven separate annexes to this report : Herry et al. (2002), PRODEC (2002), Bentancor and Nombela (2002), Quinet et al. (2003), O’Mahony et al. (2002), Certan et al. (2002) and Tweddle et al. (2002).

In summary, it was possible within the Tranche B accounts to quantify the majority of the categories described in Link et al. (2000). Generally, the availability of the basic data necessary to complete the accounts was good or acceptable for the three transport modes road, rail and air. This was not the case for public transport and the shipping modes where basic statistical data is either exceptionally difficult to obtain or simply does not exist. 

For the evaluation of infrastructure costs, the methodology outlined in Link et al. (2000) was utilised by most countries for road, rail and air transport. The long time series data necessary for the evaluation of shipping infrastructure, however, proved difficult to obtain. Generally, no division between infrastructure costs specifically relating to public transport could be made from road and rail infrastructure costs. The existing methodological problem of allocating joint and common costs to vehicle types or user groups has not been solved. Furthermore, there is no standardised way within Europe to allocate transport infrastructure costs to vehicle categories. This means that no allocated costs per vehicle kilometre can be compared between countries. The development of some common standardised principles for an allocation procedure should be considered. All total infrastructure costs calculated using the PIM were highly dependant on the quality and comprehensiveness of the input data. High infrastructure costs can reflect a number of possible situations, for example high costs may be related to the construction of new infrastructure or to the depreciation of older infrastructure or to high maintenance costs or to a combination of all these and other factors.

The distribution of the total transport infrastructure costs per mode for the Tranche B countries is shown in figure 33. The dominance of road transport infrastructure cost is apparent for all countries, excepting Ireland. As only national roads were considered within the Irish account, the infrastructure costs for this mode can be considered to be a low estimate only. The importance of shipping infrastructure (inland waterway and maritime) for the Netherlands is clearly shown.
Figure 33
Distribution of infrastructure costs

- % of costs per transport mode -

Supplier operating costs were core information for transport modes where state intervention and/or subsidisation are present. This is the case for rail and other forms of public transport. For rail, information was generally available. For public transport, the extremely large number of individual companies supplying transport services made data collection difficult or even impossible to carry through. No centralised statistical data is collected in any of the Tranche B countries. Where unofficial statistical data was available, for example from associations or other interest groups, this data represented only the members of this group and not the whole sector. Generally, this data was reported on a company basis and allowed no breakdown between the means of public transport. Because of these problems, a case study approach was used by several countries to examine the structure of supplier operating costs of specific public transport providers rather than the sector as a whole. 

Congestion costs, which were determined in the UNITE accounts to be the additional time and fuel costs caused by delay rather than the dead-weight welfare loss of congestion, were calculated for all transport modes wherever the necessary basic delay data was available or could be estimated. In general, comprehensive delay statistics were not available for all transport modes in the Tranche B countries and the countries used different approaches to quantify these costs. Therefore the results are not directly comparable. For road transport, these costs are highly dependant on the traffic density, the level of urbanisation, the model used to calculate the costs and above all the reliability and extent of country specific data. For rail and aviation, delay costs were dominated by the costs of passenger transport rather than freight transport delays. No delay costs were found for shipping.

The statistical basis reporting the number of transport fatalities by mode is excellent in all Tranche B countries. The reporting of the number of transport accident casualties by vehicle category and their classification of severity varies within the countries. Total accident costs are highly dependant on the risk value, which was standardised within the UNITE project. This UNITE standard values were used in all Tranche B countries. Risk value represents the price that society is prepared to pay to avoid transport accident fatalities or injuries. Therefore, high costs reflect a high number of transport fatalities and the willingness to pay to have avoided these deaths. Total external and internal accident costs made up the largest cost block in the road transport account for all Tranche B countries and are fairly constant over the three UNITE account years. Rail accident costs reflect specific train accidents and vary greatly from year to year as do accident costs for aviation and shipping. Figure 34 shows the total core accident costs for the tranche B countries per transport mode. Over 95% of core accident costs (costs covered by society as a whole and not by the individual transport user) can be attributed to road transport for all Tranche B countries.

Figure 34
Distribution of core accident costs
% of core accident costs per transport mode

Within the core environmental cost category, good basic data and a common methodology ensure that the specific results are comparable across transport modes and countries. The main hurdles for the Tranche B countries were obtaining current noise emission values and PM10 emission data. As these emissions represent major cost drivers in several transport modes, the resulting environmental costs can be significantly underreported. This is especially the case in air transport, where the costs of noise pollution were expected to be particularly high but due to the lack of noise exposure (or old data) no or low costs only were determined. For road transport, environmental costs of air pollution and noise are directly related to the level and type of emissions and the population directly exposed, showing the importance of these pollutants on a local scale. The costs of global warming caused by transport emissions are not related to the population density as in the case of air pollution or noise, but reflect the global rather than the local effects of CO2. The environmental costs of rail transport are highly dependant on the power source supplying traction. A high proportion of diesel traction resulted in high environmental costs, whereas a higher proportion of traction supplied by nuclear energy resulted in lower costs. Figure 35 shows the distribution of core environmental costs between the transport modes of the Tranche B countries. In all countries, over 80% of core environmental costs can be attributed to road transport. The importance of inland waterway shipping as an emission source for the Netherlands is also apparent. 

Figure 35
Distribution of core environmental costs
% of core environmental costs per transport mode

For the Tranche B countries, the reporting of transport related taxes and charges was generally possible. Transport revenues are wholly dependant on the individual country taxation and charging structures that have evolved over time. Subsidies were reported at a national level only. 

Compared to existing national transport accounts, the pilot accounts presented in this report have achieved considerable progress in terms of methodologies used, consistency of both methodologies and data across modes of transport and types of costs and quality of data and empirical estimates. In the following we can draw conclusions with respect to two questions: 

(3) How can the results be interpreted and used for transport policy?

(4) What are the future challenges to improve the pilot accounts?

12.1
The relevance of the pilot accounts for transport policy 

The relevance of the pilot accounts has been discussed within Link et al. (2002) for the Tranche A accounts. We feel it is worthwhile to repeat this discussion here, especially as the pilot account reports are intended to function as stand alone reports. 

In chapter 2 of this report, the use of the UNITE accounts for strategic monitoring was identified. The UNITE accounts can provide policy makers relevant information on:

· the social costs of transport, overall and by transport mode,

· the relative importance of individual cost categories and whether these costs are external or internal, 

· the change in the level of costs in relation to changing levels of transport use. 

Most important for the monitoring function is to observe the trends in the total costs and in cost structure over time. With regular updates, the UNITE transport accounts are ideal as a monitoring tool.

Alongside aggregate data on costs of transport, the accounts provide aggregate data on charges and taxes – in other words, data on the total revenues from transport. As we move towards legislation on pricing policy for transport in the EU, we need to understand the revenues currently gained from transport. A starting point in that understanding is a knowledge of the total amount of revenue gained now by, for example, fuel tax, or gained from air passengers through air passenger tax, or from road users through charging for access to infrastructure. Having this total data available, published, and we hope with its robustness recognised, will help to inform the choices to be made in pricing policy. Trends will be transparent, the causes of those trends will be open for discussion and analysis. Furthermore, in certain cases, average variable costs calculated can be considered to be a good proxy for marginal costs, in particular for environmental costs. At this stage of the accounts, however, the calculation of average variable costs in all cost categories could not be carried out. 

One of the technical/methodological issues decided in the early stages of the project was the avoidance of arbitrary allocation. This means that no cost category that is a joint cost for a number of user groups should be all allocated to any individual user group (Sansom et al. 2000). This “rule” prevented the allocation of infrastructure costs to vehicle categories in all Tranche B countries as there is no accepted, scientifically proven method to allocate joint infrastructure costs. Where basic accident data was not available broken down into vehicle categories (as was the case in Denmark and Spain), no arbitrary cost allocation (for example total costs divided by vehicle kilometres) was carried out. In future similar accounts exercises, more emphasis must be put on developing the UNITE methodology further to ensure that average variable costs can be presented in all core cost categories. This presentation of average variable costs could greatly increase the usefulness of the accounts data for the policy maker.

Sansom et al. (2000) raises the question of how the estimation of total and average costs and revenues contribute to the priority areas of transport policy identified to be relevant for the UNITE project. Indeed, this question is important since first best pricing rules refer to marginal cost, not average cost. Sansom et al. (2000) identifies than three main areas to which the UNITE accounts contribute: (1) equity, (2) efficiency, (3) financial viability. In the light of the results obtained within Tranches A and B and also considering the remaining gaps it is now possible to clarify more precisely how the accounting results can be used in these areas.

Equity: As stated in Sansom et al. (2000) there is no unique definition of equity, but equity quite obviously refers to the relation between the costs imposed by an economic subject and the charges paid. This relationship can have different dimensions: income classes or even individual transport users, vehicle classes (for example HGV versus passenger cars), regional differences or country differences (for example port charging, non-discriminatory road user charging in cross-country transport, international rail track access charging). The pilot accounts presented in this report give indications on equity between modes (intermodal comparisons), between types of transport (passenger versus freight transport) and between vehicle classes (see for example the road account). 

Efficiency: If cost recovery is a binding constraint, second best pricing principles are relevant. This, however, requires information on the costs to be covered in order to guarantee that the mark-ups on marginal costs are sufficient to meet the cost-recovery goal. On the other hand, this information is essential in order to monitor that there is no overcharging. This again is an important issue with respect to planned HGV charging schemes, not only in a national context but also in the context of cross-border road traffic. The issue of avoiding overcharging is also dealt with in the directive on rail infrastructure charging which states that mark-ups over marginal costs must not exceed total costs. The UNITE pilot accounts provides this total cost information. 

Financial viability: Again, if cost recovery is a binding constraint, either since private operators have to recover their costs or due to political/budget reasons, it is necessary to have knowledge on the level of total costs as presented here in the pilot accounts. It is extremely important for an appropriate monitoring by governments and regulators. One example for this is the rail sector: if marginal cost pricing is introduced and the revenues from track access charges are not sufficient to recover total cost, the state has to subsidies the deficit. In this case where rail companies negotiate with the government on subsidies it is essential for the government and/or the regulator to know the total costs to be covered and the extent of subsidies really necessary for covering the deficit.

For all potential uses of the pilot accounts it should, however, be noted that they reflect the actual, rather than the ideal accounts and can not be considered to supply the absolute total of all transport related costs and revenues. Therefore a simple adding up and comparison of the costs and revenues within the modal accounts described in this report supplies the reader only with the specific costs and revenues found using the methodology described in Link et al. (2000). Although the accounts are comprehensive they can not be considered to be all inclusive. This leads to the conclusion that, this area of research requires further work.

12.2
Open questions and future improvements

There are still gaps in the basic data required to complete the Tranche B pilot accounts. Generally, the accounts show fairly comprehensive data for road, rail and air transport. The data is poorer for public transport and the shipping modes. Missing data in the accounts signifies the non-availability of information and shows where further basic research needs to be carried out. Methodological problems that occurred in Tranche A of the Pilot Accounts were also experienced in Tranche B. 

At this stage we can summarise the general problems experienced within Trance B:

· Infrastructure costs could not be allocated to vehicle/user type. This was due to the lack of a common scientific method for road transport and lack of information and a common method for the remaining modes. Here is the major area of potential improvement if the accounts exercise is to be repeated.

· Data problems occurred for public transport with tram, metro and trolley buses. These refer mainly to infrastructure and supplier operating costs, e. g. those costs which are monetary costs (in contrast to environmental, accident and delay costs which have to be monetarised). In many countries, these companies do not have a separate bookkeeping for infrastructure and operation and they usually do not provide separate figures for buses, trams, metros. The time and effort necessary to collect data from the many public transport providers exceeded the available resources in many instances. 

· It was not possible to consider bus transport in a systematic way for all cost categories. This resulted in a split between the road account (for example for infrastructure costs) and the public transport account (for example for supplier operating costs). 

· In the Tranche B countries where National Rail is in the process of being privatised, the basic information necessary to complete the accounts was often not available. This was also the case in the Tranche A accounts for Germany.

· The basic data required to complete the country shipping accounts was lacking in most Tranche A and B countries. The high number of harbours and the lack of central statistical data compound this problem. Where data was available, it could often not be split between inland waterways and maritime shipping. 

· It should be mentioned that the estimation of subsidies was not based on a systematic definition and analysis which would have been too time consuming. Within the Tranche B accounts, figures refer to parts of subsidies only. Here clearly a potential for future improvement is given. Depending on the administrative structure of a country this can consume considerable time expenses especially when national, regional and local subsidies have to be taken into account.
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Glossary

	Accident Costs 
	Costs caused by transport accidents. These costs are directly related to material damage costs and medical costs, the administrative costs of police and insurance companies, the costs associated with production loss through accident related illness and fatalities and the costs of suffering associated with accidents (risk value).

	Capital costs
	The capital costs comprise the consumption of fixed capital and interest. Capital costs represent a high share of total infrastructure costs and are different to the annual capital expenditures.

	Capital value
	The capital value is the value of fixed capital measured either as a gross or a net value. The gross value represents the capital value of all assets still physically existing in the capital stock. It can thus be considered as an equivalent of production capacity. The net value represents the value of assets minus the meanwhile consumed fixed capital. The difference to the gross value is thus the loss of value due to foreseen obsolence and the normal amount of accidental damage which is not made good by normal repair, as well as normal wear and tear. Methods for estimating capital values are the direct method (synthetic method) and the indirect method (perpetual inventory model).

	Congestion
	Congestion arises when traffic exceeds road capacity so that the travelling speed of vehicles is slowed down. It can be defined as a situation where traffic is slower than it would be if traffic flows were at low levels. The definition of these low levels (reference level) is complicated and varies from country to country (e.g. six service levels in the American HCM).

	GDP
	(= Gross Domestic Product). The GDP is the sum of all goods and services produced within a country and a year. GDP per capita can be regarded as the relative economic power of a country per inhabitant.

	GVW
	GVW is the gross vehicle weight and contains the weight of the vehicle itself and the weight of the payload.

	HGV
	HGV means heavy goods vehicles. Within this study they are defined as all goods vehicles with a maximum GVW equal or more than 3,5 tonnes.

	Impact Pathway Approach (IPA)
	Methodology for externality quantification developed in the ExternE project series. It follows the chain of causal relationships from pollutant emission via dispersion (including chemical transformation processes), leading to changes in ambient air concentrations from which impacts can be quantified using exposure-response functions. Damages are then calculated using monetary values based on the WTP approach.

	Individual transport 
	Transport performed on the own account of users with their own vehicle for private reasons. 

	Infrastructure Cost 
	Cost category which comprises capital costs (depreciation and interests) and running costs for maintenance and repair, operation and administration, overheads and traffic police. 

	Infrastructure suppliers 
	Infrastructure suppliers are defined as the totality of public and private enterprises which are financing the provision and maintenance of the transport infrastructure for all modes (road, rail and water) within the urban area analysed.

	Opportunity costs
	The expressions “opportunity costs” and “shadow prices” are used synonymously within the Real Cost Scheme. They determine the value added for an individual in the case a good would not have been bought or built or in case negative effects of transport would not be present. Opportunity values are used for the evaluation of investments (capital costs), lost lives (statistical value of human life) or for the assessment of noise nuisance. 

	Perpetual-inventory model
	Perpetual inventory model: This is a method to estimate the asset value from a time series of annual investment expenditures. Annual new investments are cumulated and – according to their remaining life time – depreciation will be calculated. The sum of these annual remaining asset values is equal to the total amount of the asset value.

	PPP
	PPP means purchasing power parity. PPPs are the rates of currency conversions which equalise the purchasing power of different countries. This means that a given sum of money, when converted into different currencies at the PPP rates, will buy the same basket of goods and services in all countries. In particular, PPPs are applied if figures for specific products or branches shall be expressed in foreign currency (for example in ECU or in US $) because in these cases the use of official exchange rates is not appropriate.

	Primary particles
	Particles, that are directly emitted.

	Public Transport
	PT subsumes all services that are supplied according to a pre-defined timetable in passenger and freight transport. The final user here pays an average fare. Typical PT is rail, bus, air and ferry services. The transport of an additional person or unit of goods does not cause in the short run additional vehicle kilometres, as scheduled vehicles are used, which are running anyway. In the long run, due to increased capacity use, additional or larger vehicles have to be scheduled. In the former case the marginal costs are zero, in the latter case the marginal costs are the costs per vehicle kilometre divided by the capacity use.

	Replacement value/cost
	The cost of replacing a particular asset of a particular quality with an asset of equivalent quality. Replacement cost may exceed the original purchase cost because of changes in the prices of the assets. 

	Risk value
	The risk value represents the society’s willingness to pay for avoiding death casualties or injuries in transport. It reflects the decrease in social welfare due to the suffering and grief of the victims and their relatives and friends. The relevant cost elements are: Own risk value and suffering and grief of relatives and friends

	Secondary particles
	Particles, such as nitrates and sulphates, that are formed in the atmosphere through atmospheric chemical reactions.

	Supplier Operating Cost 
	Costs mainly related to costs incurred by supplier in its operations.

	Vehicle category
	Road: passenger car, motorcycle, bus, goods transport vehicles.

Public transport: bus, tram, trolley bus, metro.

Rail: electric passenger train, diesel passenger train, electric goods train, diesel goods train.

Inland Waterways / Marine: Goods transport.

Air: passenger, goods transport.

	VOSL
	Value of statistical life: An unit often used to express individuals´ willingness-to-pay (WTP) for safety. The individual states (or reveals) a WTP for a small reduction in risk (dz) for a fatal accident; he is never asked the question about the value of life per se. If this risk change is summed over (n) individuals so that statistically the risk reduction will save one life we can also sum their WTP; this sum of the WTP then becomes the Value of statistical life (VOSL). VOSL = WTP*n = WTP/dz  if n*dz = 1.

	VOT
	Value of time. The value of time is standardised for each country within the UNITE accounts.

	WTP
	Willingness to pay: The direct or indirect response to questionnaire about individuals willingness-to-pay for a good. For example the WTP for higher safety.


Abbreviations

	AENA
	Spanish Airport Authority

	CO2
	Carbon dioxide

	DSB
	Danish National Railroads

	DTLR
	Department of Transport Local Government and Regions 

	GDP
	Gross Domestic Product

	HGV
	Heavy goods vehicles (goods vehicles with a maximum GVW equal or more than 3,5 tonnes)

	LGV
	Light goods vehicles (goods vehicles with a maximum GVW less than 3,5 tonnes)

	LTO
	Landing and take-off cycle

	MOT
	Ministry of Transport

	n.a.
	No data available

	NS
	Dutch National Rail: Nederlanse Spoorwegen

	PM10
	Fine particles with a diameter of 10 µm or less

	PM2.5
	Fine particles with a diameter of 2.5 µm or less

	PPP
	Purchasing power parity

	RATP
	Régie autonome des transports parisiens

	RENFE
	Spanish National Rail 

	RFF
	Réseau Ferré de France 

	SBB
	Swiss federal railway company

	SFV
	Swedish National Maritime Administration

	SNCF
	Société Nationale des Chemins de fer Français 

	UPT
	Urban public transport

	VAT
	Value added tax

	VOSL
	Value of statistical life

	VOT
	Value of time

	WTP
	Willingness to pay

	YOLL
	Years of life lost


Abbreviations used in data tables

	–
	No existing data category (for example sea ports in Switzerland) or not applicable (for example the length of a sea harbour)

	0
	Zero or approximately zero when compared to other data entries

	:
	No data available
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								Figure 3.4:  The Overall UNITE Workplan
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										Figure 3.1:  The Early Stages of UNITE
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								Figure 3.2: Development of Transport Accounts
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										Figure 3.3:  Marginal Cost Case Studies
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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
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