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Executive Summary

The UNITE project is designed to assist policy makers when developing pricing and taxation policies for the transport sector. In order to carry out this mandate, three major areas of research are covered. These are (i) the estimation of the full social costs and revenues of all relevant transport modes (pilot accounts), (ii) the estimation of marginal costs of infrastructure provision and use, and (iii) the integration of pilot accounts and marginal costs. 

This report refers to the first area of research, the development of so-called pilot accounts for all transport modes in all EU countries, Switzerland, Estonia and Hungary. The UNITE pilot accounts show the social costs (the cost of infrastructure, accidents, environmental damages, delays and the costs of supplying transport services) and the revenues from taxes, charges and subsidies of transport for a core year (1998) and two other years of analysis and forecast (1996 and 2005). For the first time, a comprehensive set of transport accounts, using a standard methodology, has been attempted for all EU countries. The accounts compare the social costs and revenues of transport on a national level. They were not designed to be a tool for directly setting transport charges or taxes but were intended to provide the data necessary for in-depth policy analysis. Furthermore the use of three years allow to monitor the development of transport related costs and revenues overtime. 

In the light of experience gained during the elaboration of the pilot accounts, this deliverable discusses the methodology used, identifies the areas where the accounts have to be improved and/or expanded and defines new areas of research for transport accounts. Furthermore, the accounts results are compared with those gained in the second major UNITE research area, the marginal costs of transport.

The main purposes of the UNITE accounts are to monitor

· the level and structure of social costs and revenues

· the progress towards sustainable transport

· financial viability

· equity

· budgetary needs for second-best pricing schemes.

Furthermore, they can support the estimation of marginal costs and average variable costs can be used in some cases as proxies for marginal costs.

In general the methodology of the UNITE pilot accounts has proven to be robust to serve for these purposes. The main restrictions relate more to the acquisition of necessary input data rather than in the area of methodology. Based on the experience from the pilot accounts several adaptations and extensions are possible. The most important and promising ones are i) the consideration of the social dimension by disaggregating the account for income groups, ii) consideration of regional accounts (such as urban/non-urban areas, corridors, international links, international accounts), and iii) the development of social welfare accounts. The feasibility of some of these adaptations has already been demonstrated in this report. Three annexes show the results of an adaptation to an urban area, the Rotterdam area, a European environmental account for maritime transport, and the adaptation of the methodology for countries with poor transport specific data base, demonstrated for Estonia.

However, it has also to be mentioned that the compilation of the accounts required a considerable amount of time and labour. This raises the question on suitable update procedures and the required level of disaggregation.

Decisions on updates of the accounts exercise depend highly on the needs of the accounts users and the resources. It seems to be necessary to commit the EU countries to provide the necessary input data on a harmonised basis. EUROSTAT should be the proper statistical body being responsible for this. A regular update could than be possible by a 3 year’s frequency provided that all countries deliver the input data. The future accounts developments suggested in the previous sections should be further explored in separate, rather special pilot studies. 

1 Introduction

The UNITE project is designed to assist policy makers when developing pricing and taxation policies for the transport sector. In order to carry out this mandate, three major areas of research are covered:

1. the estimation of the full social costs and revenues of all relevant transport modes (pilot accounts), 

2. the estimation of marginal costs of infrastructure provision and use, and 

3. the integration of pilot accounts and marginal costs. 

This report refers to the first area of research, the development of so-called pilot accounts for all transport modes in all EU countries, Switzerland, Estonia and Hungary. The UNITE pilot accounts show the social costs (the cost of infrastructure, accidents, environmental damages, delays and the costs of supplying transport services) and the revenues from taxes, charges and subsidies of transport for a core year (1998) and two other years of analysis and forecast (1996 and 2005).
 For the first time, a comprehensive set of transport accounts, using a standard methodology, has been attempted for all EU countries. The accounts compare the social costs and revenues of transport on a national level. They were not designed to be a tool for directly setting transport charges or taxes but were intended to provide the data necessary for in-depth policy analysis. Furthermore the use of three years allow to monitor the development of transport related costs and revenues overtime. 

In the light of experience gained during the elaboration of the pilot accounts, this deliverable is aimed at discussing the methodology used, identifying the areas where the accounts have to be improved and/or expanded and at defining new areas of research for transport accounts. Furthermore, the accounts results will be compared with those gained in the second major UNITE research area, the marginal costs of transport.

This deliverable is organised as follows. In chapter 2 we will briefly summarise the role and purpose of transport accounts in policy- analysis and decision-making. Chapter 3 discusses the design of the UNITE accounts and clarifies also the differences to the data collected on request of the EEC regulation 1108/70 from 1970. It focuses furthermore on the quality of the input data used. Chapter 4 presents the results of the pilot accounts. Chapter 5 evaluates the pilot account methodology. The following chapter 6 attempts to compare the results of the pilot accounts with the marginal cost case studies. Chapter 7 is dedicated to new areas of accounts development. It discusses also the result of three adaptations of the standard UNITE pilot account methodology. Firstly, to a country with limited basic transport data (Estonia), secondly, to an urban area (Rotterdam) and thirdly, to the evaluation of the environmental costs of European maritime shipping. Conclusions and recommendations are given in chapter 8. 

2 Aims and Purposes of the UNITE pilot accounts

Both the evaluation of what was achieved with the UNITE pilot accounts and the conclusions for future developments depend on the purposes which the accounts have to serve. Therefore, this chapter summarises the main policy areas to which the accounts can contribute and derives from this the accounts purposes. This chapter builds heavily on work done within D1 (report on the overall UNITE methodology) and D2 (report on the accounts approach). During the UNITE work in all research areas further uses of the UNITE accounts were discovered and new requests for developments were expressed. These additional adaptations of the UNITE accounts to further purposes as well as possible uses of the accounts which appeared during the UNITE work will be presented in chapter 6. Here we rather focus on the purposes identified at the start of the accounts design and elaboration.

Starting point for creating accounts were three key policy issues identified in Sansom et al. (2000) as being relevant for UNITE:

· Identifying the structure and level of costs and charges for the provision and use of infrastructure,

· Identifying the relevant financial and social cost coverage considerations for determining charges, including current levels of cost coverage,

· Guaranteeing fairness and non-discrimination of charging.

The UNITE accounts contribute to these policy issues by providing the necessary methodological and quantitative information. However, they should not be seen as an instrument 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 accounts are rather aimed at providing the methodological and the empirical basis for in-depth policy analysis and as a monitoring tool.

Before discussing in more detail the contribution of the UNITE accounts to the policy areas mentioned above it might be useful to recall the definition of the UNITE accounts as it was given in Link et al. 2000:

The Pilot accounts to be elaborated in UNITE compare social costs and taxes/charges on a national level in order to monitor the development of costs, the financial balance and the structure and level of prices. Accounts are thus monitoring and strategic instruments at the same time. They have to consider the country-specific situation and the institutional frameworks.

2.1 Strategic monitoring 

When prepared regularly on a consistent basis and well disseminated, accounts are suitable tools for strategic monitoring. The accounts provide information on: 

· the social costs of transport, overall and by transport mode

· the most serious costs and whether these costs are external or internal 

· the change in the level of fixed and variable costs in relation to changing levels of transport use. 

This means that the accounts contain both an information on cost levels and on cost structure. Most important for the monitoring function is to observe the trends in the total costs and in cost structure over time.

Alongside this 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, revenues that are gathered by Government and by a range of transport operators. 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 – that is spreading within the EU and even 1998 accounts do include total revenues from road pricing. 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.

2.2 Monitoring progress towards sustainable transport

With the information on environmental and accident costs and detailed results on their components (air pollution, noise, global warming etc.) the accounts are an important tool for evaluating the progress countries make towards a more sustainable transport. This is supplemented by basic information on transport performance and mileages and could in future be expanded by information on emissions, changes in vehicle feet towards cleaner vehicles etc. 

2.3 Monitoring financial viability

Information regarding the total costs of transport disaggregated by mode (and where necessary by vehicle and network type) is absolutely necessary to monitor financial viability. This is extremely important for all transport sectors where deficits have been subsidised by public funding. 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 subsidise 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 necessary for covering the deficit. Although this example has been given for rail transport it is also relevant for ports, airports and privately built sections of roads. This information is made available through the UNITE accounts. 

2.4 Monitoring Equity

Samsom et al. (2000) discusses equity in transport pricing. Equity issues in transport pricing relate to the relationship between the costs imposed on society and the charges paid by an individual for a journey. From this discussion it became apparent that equity issues arise not only between specific users of one transport mode, but also between transport modes. Within the UNITE pilot accounts, wherever possible, transport costs and revenues are disaggregated by vehicle type. This allows a comparison across a mode and between modes. It also allows a comparison of costs and charges across countries for specific accounts. Further dimensions refer to regional differences (for example port charging, non-discriminatory road user charging in cross-country transport, international rail track access charging). These equity dimensions are not accessible with the UNITE accounts in its current form but form a potential for future developments (see chapter 6). The same is true for monitoring equity issues of transport policy measures by income groups.

2.5 Monitoring Efficiency of second-best pricing schemes

Where marginal cost pricing does not cover total costs and cost recovery is desired, then information about total costs is necessary to ensure that mark-ups on marginal costs are sufficient to achieve total costs recovery, but do not cause overcharging. The issue of overcharging is relevant for road pricing for heavy goods vehicles and for rail infrastructure use charges. The UNITE pilot accounts have provided this information or shown where this information can not be obtained. Where possible, the accounts information has identified which are fixed or variable costs. This information would be necessary if fixed costs were to covered by public money and average costs (as a proxy for variable costs) were to be covered by user charges. In this case, the UNITE accounts show not only the cost information but also information about the amount of public funding necessary to cover fixed costs.  

2.6 Development of pricing policy/ second best pricing 

In certain cases, average variable costs are a good proxy for marginal costs, in particular for environmental costs. Within the pilot accounts, the total costs of transport have broken down into average variable costs whenever possible. This makes the accounts information directly relevant to charging under any version of pricing rules such as Ramsey pricing, and other forms of marginal cost based pricing. Hence, the accounts can contribute in number of ways to making the case for fair and efficient pricing. 

2.7 Provision of basic data for further scientific research

The pilot accounts could also be considered as a source of reference statistics. In this role, they can be seen as a report on the transport sector. They contain basic data on quantities moved, distances, network characteristics, employment and transport safety. Furthermore, they contain total and average estimates of costs and revenues. As such, they provide a reference resource that could be relevant to various descriptive analysis: efficiency measures; safety comparisons; business intelligence etc.. The data provided can be used as input data for modelling exercises or results from model runs can be checked or compared with the cost and revenues given in the UNITE accounts. 

3 Summary of the UNITE pilot accounts and evaluation of input data

3.8 A brief summary on transport accounts before UNITE

Regulation 1108/70

1. Regulation (EEC) No 1108/70 of the Council of 4 June 1970 titled “Introducing an accounting system for expenditure on infrastructure in respect of transport by rail, road and inland waterway” outlines a standard and permanent accounting system to document infrastructure expenditures for the three named transport modes. Irrespective of national accounting procedures, all transport expenditure and basic mileage data in any one given year was to be recorded. The account was intended to document the expenditures spent for construction, operation and administration of infrastructure. Specifically excluded were costs related to the amortisation of and interest on loans contracted for the purpose of financing infrastructure expenditure. The regulation covered thus only financial costs of transport (e.g. excluded non-monetary costs) and covered within this category only the costs of infrastructure. The information required to comply with this regulation was at a very aggregate level (see table 1). 

Table 1:
Information required by Regulation (EEC) No 1108/70

	Transport Mode
	Required data on expenditure

	Rail
	Investment expenditure (expenditure on new construction, extension, reconstruction and renewals), current expenditure (expenditure on maintenance and operation), general expenses.

	Road
	Investment expenditure (expenditure on new construction, extension, reconstruction and renewals), current expenditure (expenditure on maintenance and operation), maintenance of the carriageway surface, other current expenditure, traffic police, General expenses.

	Inland waterway
	Investment expenditure (expenditure on new construction, extension, reconstruction and renewals), current expenditure (expenditure on maintenance and operation), waterway police, general expenses

	Source: DIW


This data was compiled by many, but not all, of the EU countries and the data presented was often incomplete. The EC had originally intended to publish the expenditure data regularly, however, the extent and quality of data did not allow this. Not all countries were consistent with forwarding the required information and the collection of this data has not been enforced for several years. Although these accounts provide the decision maker with good information regarding infrastructure and expenditures, they do not include other significant transport costs or transport revenues.

National transport accounts

A review of transport related accounts undertaken as part of Link et al. (2000) shows that the majority of countries partaking in the UNITE accounts exercise have some kind of transport accounts. However, there was no country where these accounts were detailed enough to be used as a model for the UNITE pilot accounts. The review of existing national transport accounts identified three different aims for carrying out national transport accounts:

1. To compare the costs and revenues of transport using a business accounting approach. Ports, airports and privatised railway services or road infrastructure segments utilise business accounts to measure company performance. It was obvious that information from these accounts are invaluable for supplying basic data for the UNITE pilot accounts, but are not intended to measure transport costs and are certainly not in the form or detail required to achieve the aims of the UNITE project. Business type accounts are also utilised by public authorities to evaluate state owned and maintained transport infrastructure. These accounts vary greatly from country to country in their level of detail and sophistication. 

2. To obtain information about the social costs of transport using resource balances. It was identified that the majority of these accounts are one-off studies. The information was used as a monitoring tool rather than an as a strategic instrument. 

3. To obtain strategic information for cost benefit analysis relating to infrastructure investments. Information on external costs was used to produce shadow values to feed into these analysis. The marginal costs of transport have also been estimated by several countries, especially after the publication of the EU White book on “Fair payment for infrastructure use” (CEC 1998). This approach has never really been institutionalised, in fact, Finland is the only country that uses variable costs (as a proxy for marginal costs) to make a comparison of transport related costs and revenues to show cost coverage.

The review showed that country transport accounts are not standardised across Europe or indeed across transport modes within a single country. Only one country used the same accounting principles to evaluate all modes within the transport sector. Within the other countries reviewed, it is normal practice to apply a set of specific accounting principles for road transport and another principles for the remaining transport modes. 

Both the data collected according to the requirements of the regulation EEC 1108/70 and the available national accounts refer only partly to the policy areas identified in chapter 2.

3.9 The UNITE pilot accounts

The pilot accounts are designed to provide quantitative information about the social costs and revenues of transport by transport mode. The full results from the exercise can be found in Link et al. (2002a, b and c) and annexes. The countries participating in the full accounts exercise were: Austria, Belgium, Denmark, Finland, France, Germany, Greece, Hungary, Ireland, Italy, Luxembourg Netherlands, Portugal, Spain, Sweden, Switzerland, and UK.

The UNITE pilot accounts give information about the total social costs and revenues of transport for the following modes: road, rail, other public transport, air, inland waterway and maritime transport systems. The further disaggregation into types of networks and means of transport and user groups depended wholly on data availability and relevance per country. As a general guide, the data availability was best for road, rail and air transport. For public transport and the shipping modes, data was sketchy and at times non-existent. Table 2 summarises the average level of disaggregation used in the country pilot accounts.

Table 2
Standard UNITE modes, network differentiation, transport means and 
user breakdown utilised in the country pilot accounts

	Transport modes
	Network and institutional differentiation1)
	Means and user breakdown

	Road
	– Motorways
– Inter-urban roads
– Urban and local Roads
	– Motorcycles
– Passenger cars
– Buses1)
– Light goods vehicles
– Heavy goods vehicles (HGV)

	Rail
	– All rail (national rail and other rail)
	– Passenger transport
– Freight transport

	Other public transport

	–
	– Trams
– Metro
– Trolley buses 
– Buses1)

	Aviation
	– Airports
– Air transport
	– Passenger
– Freight

	Inland waterway 
	– Inland waterways2)
– Inland waterway harbours2)
	–

	Maritime shipping
	– Seaports2)
– Fairways2)
	–

	1) Buses are generally split between the road and public transport modes depending on the available data disaggregation. - 2) Where applicable.


The costs and revenue categories used within the UNITE pilot accounts are as follows: infrastructure costs, supplier operating costs, delay costs due to congestion, accident costs, environmental costs, and taxes, charges and subsidies. These broad categories have been further broken down into 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 considered to be transport system users external and the costs of air pollution, noise and global warming within the environmental category. On the revenue side of the accounts, transport related 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. Additional data falls into two categories. Firstly, for several cost categories being evaluated there is no standard methodology for the valuation of effects.
 Secondly, some costs which can be estimated and valued are caused and borne by the transport users themselves (for example user time and extra fuel costs caused by delay). These costs are not relevant for considering the balance of revenues and costs at a sector level and have been defined as supplementary information for the reader in Link et al. (2000). 

The pilot accounts were carried out to show the costs imposed on society by transport at the current level of transport demand. No dynamic system that could evaluate changes in transport demand was envisioned. An integral part of the pilot accounts theory stated that no arbitrary allocation of costs or revenues to user groups would be carried out. On the one hand, this limitation meant that not all costs could be calculated at a highly disaggregated level. On the other hand it prevented problems associated with country specific allocation procedures that vary greatly between the countries carrying out the accounts. 

Infrastructure costs

For the pilot accounts, data for the assessment of infrastructure costs are structured to show the capital costs of transport infrastructure (including part of new investment and the replacement of assets) and the running costs of transport infrastructure (maintenance, operation and administration) for all modes of transport studied. As far as possible with current methodological knowledge, variable infrastructure costs were quantified and allocated to user groups and types of transport. No arbitrary split of joint infrastructure costs for the presentation of average variable costs was attempted.

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 approach for asset valuation within the UNITE accounts is the perpetual inventory method (PIM). The main principle of the perpetual inventory concept 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. In order to use the PIM a long investment time series must be available. Where the data was not available, business or other records were used to estimate capital value, and from this capital costs were calculated by annuities. Infrastructure running costs were obtained from official sources or company business records.

Supplier operating costs

All monetary costs incurred by transport operators for the provision of transport services were documented in the category supplier operating costs. Since collecting and supplementing this data for all modes is extremely time consuming, the UNITE project focused on estimating supplier operating costs only for those modes where significant state intervention and subsidisation is present. Therefore, the main emphasis in this category was on rail and other forms of (urban) public transport. Aggregated annual cost and revenue data from business reports was used and whenever possible supplier operating costs were obtained through the evaluation of the following categories: materials, goods and services, personnel, depreciation, other running costs and interest were used for the evaluation of supplier operating costs. 

Core environmental costs

Core environmental costs were defined as the costs of air pollution, global warming and noise. For calculating the costs of air pollution and noise the impact pathway approach was applied (see for example Link et al. (2000) or the European Commission (1999). Compared to approaches which use a top down allocation of total emissions to vehicle categories, the impact pathway approach is a bottom up approach. It quantifies costs of environmental damages in a stepwise procedure with (1) emission estimation, (2) dispersion and chemical conversion modelling, (3) calculation of physical impacts, and (4) monetary evaluation of these impacts. For estimating global warming costs a damage cost approach based on the actual amount of greenhouse gases emitted was used. A linear relationship between greenhouse gases and the costs of global warming was assumed.

Core accident costs

In the core section of the accounts, accident related costs show the costs caused by transport users that are paid for by society as a whole. This means that the cost categories vary from country to county depending on insurance practice, the extent of national health systems etc. Costs that are considered to be core accident costs are: (i) the loss of production due to accidents, (ii) the medical treatment costs and non-medical rehabilitation costs of accident victims when these costs are covered by national health systems, (iii) the costs of police and rescue services that are not billed to the transport user, (iv) the costs of material damage (to public property) where these costs are not covered by insurance companies. Obviously this level of disaggregation and the separation between external and internal accident costs have to be seen as very ambitious both from the methodological point of view and under the aspect of data requirements. As a general rule it was decided that if data availability and quality was not sufficient, no arbitrary split of costs between external and internal costs was carried out. If the costs were considered to be overwhelmingly paid for by the transport sector, they were classified as internal costs and recorded as additional information. 

Taxes, charges and subsidies

Apart from the information on costs, the level of charges and taxation for the transport sector was reported and as far as possible disaggregated into the fixed or variable components. Environmental taxes that apply to transportation were considered separately. Taxes such as VAT that do not differ from the standard rate of indirect taxes were excluded as these are not specific to the sector but are considered as general taxes. However, if VAT differed from the standard tax rate it was included in the account. Where these taxes are less than the standard rate, they are considered to be indirect subsidies.

The UNITE accounts also show information on the level of transport subsidies. However, it should be noted that a complete reporting on subsidies would require 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). 

Additional information

Additional information within the pilot accounts fall into two broad categories: Firstly, the costs of accidents paid for by the transport sector as a whole (either by the individual transport user or by the community of transport users), and the extra time and fuel costs caused by delay. Secondly, the environmental costs relating to damages in nature and landscape caused by transport infrastructure and vehicles, and the costs of soil and water pollution. These costs were not estimated by all countries and the results presented within the pilot accounts can be considered to be a very rough estimation only. There is no standard methodology for the estimation of these costs, the figures shown within the UNITE accounts can be expected to change with refinements to the methodology. 

The major part of those accident costs which are internal for the transport sector relates to the risk value of accidents. The risk value was standardised within the UNITE accounts, based on state-of-the art willingness to pay studies.

For estimating the delay costs, time costs play the major role. They were estimated based on a standardised value of travel time (VOT). Note, within UNITE no quantification of the dead-weight welfare loss caused by congestion was carried out. 

3.10 The quality of input data and comparability of results

Before summarising and interpreting the accounts results a discussion on the quality of input data seems to be necessary. This holds in particular true for cross-country comparisons but also for cross-modal interpretation.

Within the UNITE pilot accounts, input data was supplied by the country partners responsible for their country account. The basic data used was taken from official sources wherever possible, and can be considered to be robust. The country partners were also responsible for estimating the necessary input data and for deciding whether data from unofficial sources was used, adapted or supplemented. In this section we have attempted to classify the quality and completeness of the UNITE input and resulting output data by cost category. We have also combined this subjective data appraisal with an assessment of the methodology used to show which country results are directly comparable. 

3.10.1 Infrastructure costs

Within the UNITE pilot accounts, the standard methodology for the calculation of infrastructure costs was the perpetual inventory model. As a fallback methodology a direct valuation of infrastructure assets was used. For the purpose of a cross-country comparison, only countries utilising the PIM should be considered. The quality and accurateness of input data for the PIM model (long investment time series) can hardly be evaluated. We have to assume that countries presented accurate data for the calculation of capital costs and that running costs were taken form official sources.

Apart from the investment time series the quality of results is influenced by choosing the correct life-expectancy of infrastructure assets and by the disaggregated modelling of different assets types (e.g. considering types of infrastructure assets with specific life-expectancies). Only few countries were able to use their own estimates on life-expectancies (Germany, Switzerland, Austria). All other countries used the German life-expectancies. This means that the results obtained are comparable between these countries, however, it is open to what extent the results reflect the value of the capital stock and the level of capital costs properly. Furthermore, it has to be mentioned that only Germany, Austria and Switzerland were able to consider different types of infrastructure assets. For all other countries infrastructure was modelled by using an average life-expectancy. The same implications as mentioned above apply here.

Table 3
Infrastructure costs: quality and comparability of results

	Country
	Road
	Rail
	Aviation
	Inland waterway
	Maritime

	Austria
	B
	B
	B
	B
	-

	Belgium
	A
	A
	A
	A
	B

	Denmark
	A
	B
	B
	-
	B

	Finland
	A
	A
	C
	B
	B

	France
	A
	A
	A
	A
	A

	Germany
	A
	A
	A
	A
	C

	Greece
	B
	B
	B
	-
	C

	Hungary
	B
	B
	B
	C
	-

	Ireland
	C
	C
	C
	-
	C

	Italy
	A
	A
	A
	A
	C

	Luxembourg
	B
	B
	B
	B
	-

	Netherlands
	A
	A
	A
	A
	A

	Portugal
	A
	A
	A
	-
	A

	Spain
	A
	A
	A
	-
	A

	Sweden
	A
	A
	A
	B
	B

	Switzerland
	A
	A
	A
	A
	-

	UK
	A
	B
	B
	-
	C

	A: Input data complete, use of standard methodology, comparable results. B: Input data complete, use of alternative methodology, results not comparable. C: Input data incomplete or high level of estimation, results not comparable.

Source: DIW


3.10.2 Supplier operating costs

For rail transport, the costs of supplying rail services, e. g. the rail operators’ costs were taken from the business accounts of the major companies providing services. These costs are comparable across all countries. 

For other public transport, no country was able to present comprehensive data. Each country has numerous companies providing bus, tram and trolley bus services and in no country is this company data centrally collected. Therefore, data for public transport supplier operating costs was reported on a case study basis and cannot be considered to be comprehensive. This data cannot be used for any form of cross-country comparison.

3.10.3 Accident costs

Total accident costs are divided into health related costs, the costs of production loss caused by accidents, material damage, the administrative costs of accidents (police, rescue services, insurance companies, justice etc.) and the value of risk expressed as the willingness to pay for avoiding accidents. The major part of total accident costs are the costs associated with risk value. The risk value was standardised allowing to estimate the risk costs by multiplying with the number of casualties providing basic data on the number of transport fatalities and casualties is available. 16 of the 17 countries used the standardised risk value. France used country specific values, which do not vary greatly from the UNITE values, but do not allow comparability of internalised accident costs. 

Table 4
Accident costs: Quality and comparability of results

	
	Road
	Rail
	Aviation

	Country
	External
	Internal
	External
	Internal
	External
	Internal

	Austria
	A
	A
	A
	A
	A
	B

	Belgium
	A
	A
	A
	A
	A
	B

	Denmark
	A
	B
	A
	B
	A
	B

	Finland
	A
	A
	A
	A
	A
	A

	France
	B
	B
	B
	B
	B
	B

	Germany
	A
	A
	A
	B
	A
	B

	Greece
	A
	A
	B
	B
	B
	B

	Hungary
	B
	B
	B
	A
	A
	B

	Ireland
	A
	A
	B
	B
	B
	B

	Italy
	A
	A
	A
	B
	A
	B

	Luxembourg
	A
	A
	B
	B
	B
	B

	Netherlands
	A
	A
	A
	B
	A
	B

	Portugal
	A
	A
	A
	B
	A
	B

	Spain
	A
	A
	A
	A
	A
	A

	Sweden
	A
	A
	A
	A
	A
	A

	Switzerland
	A
	A
	A
	A
	A
	A

	UK
	A
	A
	A
	B
	A
	A

	A: Input data complete, use of standard methodology, comparable results. B: Input data incomplete or high level of estimation, results not comparable.

Source: DIW


For road transport, the underreporting of accidents is considered to be a major problem. National studies were used to compensate for underreporting, but there is always the possibility of inexact estimations within these totals. Data regarding material damage costs was difficult to obtain, the development of standard values to estimate these costs could be considered for further accounts exercises. For shipping, data regarding fatalities was considered to be comprehensive, however data regarding casualties, material damage or other accident costs was difficult to obtain and can be considered to be incomplete and not comparable. It should also be noted, that the definition of internal and external accident costs varies between countries, making cross country comparisons difficult. For the majority of countries, internal accident costs were the sum of risk value and material damages covered by the transport user or insurance.

3.10.4 Environmental Costs

Core environmental costs were calculated centrally and a cross-country comparison is possible for the majority of countries participating in the UNITE accounts exercise. However, the basic data for the calculation of noise costs was not of acceptable quality and the results are not comparable. For inland waterways, noise costs were considered to be negligible. 

Table 5
Environmental costs: Quality and comparability of results

	
	Road
	Rail
	Aviation
	Inland waterway

	Country
	Air pollution
	Global warming
	Noise
	Air pollution
	Global warming
	Noise
	Air pollution
	Global warming
	Noise
	Air pollution
	Global warming

	Austria
	A
	A
	D
	A
	A
	D
	A
	A
	D
	A
	A

	Belgium
	A
	A
	D
	A
	A
	D
	A
	A
	D
	A
	A

	Denmark
	A
	A
	C
	A
	A
	C
	A
	A
	C
	-
	-

	Finland
	A
	A
	A
	A
	A
	A
	C
	A
	D
	A
	A

	France
	A
	A
	D
	C
	A
	D
	C
	A
	D
	C
	A

	Germany
	A
	A
	D
	A
	A
	D
	A
	A
	D
	A
	A

	Greece
	C
	C
	D
	C
	C
	D
	C
	C
	D
	-
	-

	Hungary
	C
	C
	B
	C
	C
	B
	C
	C
	B
	C
	C

	Ireland
	A
	A
	D
	A
	A
	D
	C
	A
	D
	-
	-

	Italy
	C
	A
	D
	A
	A
	D
	C
	A
	D
	C
	A

	Luxembourg
	C
	A
	D
	A
	A
	D
	C
	A
	D
	A
	A

	Netherlands
	A
	A
	A
	A
	A
	A
	A
	A
	A
	A
	A

	Portugal
	C
	A
	D
	C
	A
	D
	C
	A
	D
	-
	-

	Spain
	A
	A
	D
	A
	A
	D
	A
	A
	D
	-
	-

	Sweden
	A
	A
	D
	A
	A
	D
	C
	A
	D
	-
	-

	Switzerland
	A
	A
	D
	A
	A
	D
	C
	A
	D
	-
	-

	UK
	A
	A
	A
	C
	A
	D
	C
	A
	A
	-
	-

	A: Input data complete, use of standard methodology, comparable results. B: Input data complete, use of alternative methodology, results not comparable. C: Input data incomplete or high level of estimation, results not comparable. D: Noise basic data incomplete or based on old exposure figures. 
Source: DIW


3.10.5 Delay costs

Additional time costs resulting from delays form the major part of delay-related costs. To ensure comparability of input parameters, the value of time (VOT) was standardised for passenger and freight transport and adjusted to each mode and trip purpose for each country participating. To calculate the extra time costs resulting from delay, records of traffic jams by length and duration for road transport and delay statistics for rail transport and late arrivals for air transport were used. For road transport only, extra fuel costs were calculated where possible. The accuracy of the estimation of delay time varies from country to country, dependant on the availability of comprehensive delay statistics. The assessment of quality and comparability is based on the basic congestion data available rather than the (simple) methodology used to calculate the total costs using standardised values of time. Even though the costs of delays are presently being hotly debated in Europe, the following table shows that sufficient basic data describing delays is not available for the majority of countries.

Table 6
Delay costs: quality and comparability of results

	Country
	Road
	Rail
	Aviation

	Austria
	B
	B
	B

	Belgium
	B
	B
	B

	Denmark
	B
	B
	B

	Finland
	B
	B
	B

	France
	A
	A
	A

	Germany
	A
	B
	B

	Greece
	B
	B
	B

	Hungary
	B
	B
	B

	Ireland
	B
	B
	B

	Italy
	B
	B
	B

	Luxembourg
	B
	B
	B

	Netherlands
	A
	A
	B

	Portugal
	B
	B
	B

	Spain
	A
	A
	A

	Sweden
	B
	B
	B

	Switzerland
	A
	A
	A

	UK
	A
	A
	A

	A: Input data complete, use of standard methodology, comparable results. B: Input data incomplete or high level of estimation, results not comparable.

Source: DIW


3.10.6 Taxes, charges and subsidies

Revenues from road transport are well recorded in each country carrying out the pilot accounts. The quality of this data is comparable across countries. For rail transport the documentation of total revenues is also of good quality and comparable across countries. However, the interpretation of these results present difficulties as the double counting of revenues from infrastructure charges and the part of the ticket price that goes towards these charges is possible. In general, the information on subsidies cannot be used for cross-country or cross-modal comparison. The reason for this is that apart from subsidies for concessionary fares in rail and public transport, the UNITE accounts methodology classified direct and hidden or indirect subsidies, such as the reduced rate of VAT on the rail ticket price not as core information. Therefore, the participating countries reported subsidies as far as it was possible without too much expense of time and labour. The information is to be considered as incomplete. For example, hidden subsidies such as fuel tax exemption or VAT reductions for air transport have not been recorded. 

4 Results from the UNITE pilot accounts

In this section we present and discuss the results of the pilot accounts for 17 countries. Detailed information regarding the pilot accounts methodology can be found in the Deliverable 2 (Link et al. 2000), and a detailed presentation of each country account is given in the deliverables 5 (Link et al. 2002a), 8 (Link et al. 2002b) and 12 (Link et al. 2002c). 

4.11 Road transport

Table 7 summarises the core costs of road transport calculated within the UNITE pilot accounts. For the majority of countries it is infrastructure costs which forms the major cost block while for Belgium, Denmark, Ireland, Luxemburg and Spain the environmental costs of air pollution, noise and global warming are the highest cost component. It is obvious that high infrastructure costs are related to the size of a country and the extent of its transport network. However, high infrastructure costs can reflect a number of other 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. Low infrastructure costs can be the result of limited input data (as was the case for Ireland, where only data regarding national roads was available) or they can relate to a low level of infrastructure investment when compared to other countries (in Belgium and Denmark). It has to be mentioned that all countries except Austria, Greece, Hungary and Luxembourg used the PIM to calculate infrastructure costs. For Belgium and Denmark, using the PIM, no split between capital costs and running costs was possible. All other countries were able to provide the adequate time series necessary to run the PIM. Results for these countries can be considered to be of very good quality and comparable. 

The total environmental core costs of road transport reflect the vehicle mileage, age and structure of the vehicle fleet, extent of transport infrastructure, the population density near roads, and the geographical location within Europe. The costs of air pollution are under-estimated in several countries because no basic data for the emission of particles was available. On the whole, noise exposure costs are based on poor basic data and can only be seen to serve as a rough cost estimate for the mode.

Table 7
Core costs of road transport 
- € million 1998 –

	Country
	Infrastructure
	Environmental
	Accident
	Total

	
	Capital costs
	Running costs
	Air pollution
	Noise
	Global warming
	
	

	Austria
	2 6711)
	1 702
	833
	3292)
	376
	1 3673)
	7 287

	Belgium
	1 5704)
	:
	1 671
	6555)
	625
	8776)
	5 398

	Denmark
	4004)
	:
	496
	7)
	265
	6793)
	1 840

	Finland
	832
	287
	435
	112
	253
	2323)
	2 151

	France
	8 290
	17 230
	14 087
	3 9898)
	2 611
	1 5289)
	47 735

	Germany
	21 037
	8 063
	8 411
	6 2458)
	3 849
	14 5923)
	59 273

	Greece
	2 3951)
	406
	97810)
	2668)
	320
	3 3556)
	7 721

	Hungary
	5 7981)
	276
	1 16311)
	18012)
	191
	13)
	7 609

	Ireland
	13114)
	132
	312
	35212)
	165
	2403)
	1 332

	Italy
	7 250
	6395
	7 22915)
	2 7848)
	2 324
	4 1453)
	30 126

	Luxembourg
	1051) 4)
	:
	6116)
	335)
	36
	5617)
	291

	Netherlands
	2 682
	1 729
	1 482
	311
	686
	1 4213)
	8 311

	Portugal
	1 068
	723
	47216)
	2122)
	483
	5013)
	3 459

	Spain
	5 112
	1 112
	2 06716)
	2 9658)
	1 474
	2 3073)
	15 037

	Sweden
	726
	1446
	456
	1432)
	383
	95318)
	4 107

	Switzerland
	2 610
	1 420
	532
	5218)
	302
	9253)
	6 310

	UK
	9 048
	3 680
	5 192
	5 768
	2 392
	1 9943)
	28 074

	1) Capital costs obtained by direct valuation of assets. – 2) No noise breakdown by time of day. Average noise exposure for the nineties rather than 1998. – 3) Accident costs relating to the administrative costs of accidents, health costs and production loss. – 4) Capital costs and running costs, no separation possible. – 5) Noise emissions based on OECD figures. –  6) Accident costs relating to the administrative costs of accidents and production loss. Health costs are considered to be fully covered by insurance or internal to transport participants. – 7) No basic data available for cost estimation. – 8) Noise emission data from older sources and/or with limited disaggregation. – 9) Accident costs consist of the administrative costs of accidents, health costs, production loss and material damage not covered by insurance or internal to the transport sector. – 10) Costs per vehicle km deviate strongly from other countries. These costs could be considered to be an outliner. – 11) Air pollution data available for mode only. No breakdown to vehicle or network type possible. – 12) Valuation of noise costs from specific study. Not UNITE standard methodology. –  13) Accident costs based on previous study. No split between internal and external accident costs possible. – 14) National roads only. – 15) No PM10 emissions available for motor bikes and private vehicles: Air pollution costs are underestimated. – 16) No PM10 emissions available. – 17)Accident costs consist of production loss and rescue operations. All other accident costs are considered to be internalised by the transport sector. – 18) Accident costs consist of the administrative costs of accidents, health costs, production loss and the risk values of causalities not taking part in motorised road transport. 
Source: Link et al. (2002a,b,c)


For road accidents, the number and severity of accidents are major cost drivers. Unlike other transport modes studied, where single accidents result in particular years cause major variations in accident costs, road accident cost remain relatively stable from year to year. In several countries a trend towards road accident reduction can be observed, but in an equal number of countries the accident rate is still rising and it is predicted that it will continue to rise alongside increasing transport volumes. When interpreting the values given in table 7, it should be remembered that high costs relate to a high accident rate but also to a high level of information and disaggregation about accident costs. Therefore a cross country comparison of these costs can be misleading. It should also be noted that the definition of external and internal accident costs varies from country to country. This is especially the case for the payment of medical treatment due to accidents. In several countries these costs are covered by national health insurance and can be considered to be external to transport users, in other countries, these costs are covered by insurance payments and are considered to be internal to transport users. The costs caused by bus accidents are also included within the road account. Table 8 reports the additional information on delay costs and the internal accident costs which we will not discuss here in detail.

Table 8
Additional information on the costs of road transport 
- € million 1998 -

	Country
	Delay costs
	Risk value and other internalised accident costs

	Austria
	1 555
	7 067

	Belgium
	1)
	8 563

	Denmark
	407
	1 1923)

	Finland
	1)
	1134

	France
	20 268
	22 059

	Germany
	17 381
	57 919

	Greece
	5 192
	4 911

	Hungary
	792
	1)

	Ireland
	401
	1 425

	Italy
	1)
	19 677

	Luxembourg
	1)
	535

	Netherlands
	3 103
	8 921

	Portugal
	1212)
	7 451

	Spain
	3 312
	22 895

	Sweden
	1)
	2 502

	Switzerland
	587
	6 743

	UK
	19 371
	24 995

	1) No basic data available for cost estimation. –  2) Results based on data from Lisbon and Oporto urban areas only. –  3) Risk value only.
Source: Link et al. (2002a,b,c)


Revenues generated from infrastructure charges, vehicle taxes and fuel taxes are summarised in table 9. Transport revenues are wholly dependant on the individual country taxation and charging structures that have evolved over time. The share of revenues that relate directly to infrastructure use are highest in France and Portugal where tolled infrastructure is widespread. However, even there other road transport specific taxes such as fuel tax and vehicle ownership taxes make up a large part of budget revenues. Total revenues cover total infrastructure costs in all countries except for Hungary. In more then half of the UNITE accounts, the total revenues exceed the total core costs of road transport.

Table 9
Total road revenues
- € million 1998 -

	
	Charges for infrastructure use
	Vehicle taxes
	Fuel taxes
	Total

	
	Fixed
	Variable
	Registration tax
	Circulation tax
	Other
	Fuel tax and duty
	VAT on fuel tax
	

	Austria
	266
	237
	1)
	834
	3912)
	2591
	6043)
	4923

	Belgium
	95
	18
	284
	1153
	9014)
	3297
	491
	6239

	Denmark
	1)
	38
	2439
	725
	1795)
	1178
	1)
	4558

	Finland
	0
	0
	1)
	1262
	1)
	1938
	426
	3626

	France
	0
	4167
	1)
	1)
	49836)
	18720
	16146
	44016

	Germany
	411
	0
	1)
	7757
	1)
	28983
	4565
	41416

	Greece
	1)
	1327
	1)
	280
	7417)
	2765
	407
	5520

	Hungary
	122
	1)
	1)
	31
	76
	1240
	413
	18828)

	Ireland
	0
	27
	770
	373
	1)
	1223
	1)
	2393

	Italy
	1)
	2222
	865
	3325
	9345)
	21994
	68453)
	36185

	Luxembourg
	3
	1)
	1
	24
	85)
	327
	43
	406

	Netherlands
	91
	0
	1)
	1873
	24252)
	5040
	857
	10286

	Portugal
	52
	332
	1)
	1030
	639)
	2342
	1)
	3819

	Spain
	0
	919
	908
	1266
	1)
	8428
	1349
	1287010)

	Sweden
	59
	0
	1)
	684
	3011)
	3547
	887
	5266

	Switzerland
	266
	0
	1)
	1041
	12511)
	2858
	1912)
	4482

	UK
	259
	0
	1)
	7500
	1)
	3077013)
	5454
	43983

	1) None reported within the country account. – 2) Sales tax. – 3) Also includes VAT on infrastructure charges. – 4) Insurance and radio tax. – 5) Insurance tax. – 6) All vehicle taxes: registration tax, insurance tax, taxes on company cars, tax on the vignette and tax on vehicle parts. – 7) All other vehicle taxes. – 8) Not included are subsidies granted for the provision of infrastructure totalling €171 million in 1998. – 9) Municipal vehicle tax. – 10) Not included in this total are subsidies payments received by private motorway concessionaires for exchange rate risk totalling €197 million in 1998. – 11) Vehicle import tax. – 12) Also includes VAT on import tax and circulation tax. – 13) Bus fuel duty rebate of €398 million has been deducted from this total.
Source: Link et al. (2002a,b,c)


4.12 Rail transport

The rail sector is one of the modes where the UNITE accounts methodology has taken into account the costs of the transport provider.

Table 10
Total core rail costs
- € million 1998 -

	Country
	Infrastructure
	Environmental costs
	Accidents
	Supplier operating costs*)
	Total Costs*)

	
	Capital costs
	Running costs
	Air pollution
	Noise
	Global warming
	
	
	

	Austria
	6021)
	1 330
	15
	62)
	7
	233)
	2 183
	4 167

	Belgium
	1 1424)
	:
	19
	382)
	11
	25)
	2 579
	3 791

	Denmark
	2556) 
	:
	12
	7)
	9
	213)
	795
	1 092

	Finland
	209
	151
	7
	22
	6
	55)
	451
	851

	France
	1 870
	2 920
	628)
	512)
	16
	33)
	10 944
	15 916

	Germany
	6 517
	6 104
	220
	1 0312)
	152
	833)
	7 336
	21 443

	Greece
	1301)
	260
	69)
	82)
	2
	410)
	326
	736

	Hungary
	3001)
	205
	41
	2710)
	6
	11)
	432
	1 011

	Ireland
	2212)13)
	:
	8
	2910)
	2
	7)
	255
	316

	Italy
	2 549
	3 056
	145
	2432)
	61
	103)
	6 673
	12 737

	Luxembourg14)
	904)
	:
	3
	1
	1
	7)
	294
	389

	Netherlands
	674
	421
	1015)
	22
	2
	583)
	2 339
	3 526

	Portugal
	212
	80
	22
	52)
	3
	113)
	558
	891

	Spain
	3 029
	471
	50
	2192)
	27
	195)
	2 013
	5 828

	Sweden
	458
	398
	5
	432)
	3
	323)
	1 270
	2 209

	Switzerland
	751
	2 011
	5
	602)
	0.1
	83)
	2 095
	4 930

	UK
	55816)
	2 700
	343
	107
	54
	265)
	6 664
	10 482

	1) Capital costs obtained by direct valuation of assets. – 2) Noise emission data from older sources and/or with limited detail. – 3) Accident costs relating to the administrative costs of accidents, health costs and production loss. – 4) Direct valuation of assets, capital costs and running costs, no separation possible. – 5) Accident costs relating to production loss and health costs. – 6) Costs obtained from business accounts. Capital costs and running costs, no separation possible. – 7) No data available for the estimation of these costs. – 8) Excluding particles. – 9) Costs based on CO2, particulate matter and NOx emissions. – 10) Results based on different methodology. – 11) Accident costs based on previous study. No split between internal and external accident costs possible. – 12) Operating, signalling and depreciation costs only. – 13) Capital costs include track, depreciation and interest costs only. These costs are taken from the Irish National Rail account. – 14) Rail owned buses included. – 15) Costs based on CO2, particulate matter, NOx and SO2 emissions. – 16) Capital costs taken from Railtrack plc. company accounts. 
*) Excluding track access and station charges paid by rail operators.

Source: Link et al. (2002a, b, c)


In most countries 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. In order to avoid double counting of rail revenues from rail access charges and ticket revenues (because an unknown part of ticket revenues pays for track access charges), track and station charges have been excluded from supplier operating costs. The total costs include therefore the costs of infrastructure, the costs of providing the rail services (excluding the track and station charges paid by operators), the environmental and the accident costs. The major cost blocks are infrastructure costs and the costs of supplying rail services. The importance of each of these two cost categories varies between the countries. While for the majority of countries the supplier operating costs have the highest weight in total costs it is infrastructure costs which form for Germany, Spain, Switzerland, Hungary and Greece the major cost category. The quantitative relationship between the two major cost blocks is influenced by the quality of input data and the methodology of estimation. While the supplier operating costs for all countries were taken from the business accounts and are comparable, the data sources for infrastructure costs varied between countries. For a few countries they were taken from business accounts (U.K., Denmark and Ireland) with a probable tendency of underestimation while for others assets were directly evaluated (Greece, Hungary, Luxembourg) or calculated with the perpetual inventory model. For some countries parts of the infrastructure costs are missing (Austria). For example, the low level of infrastructure costs presented for Ireland is due to the lack of data.

The environmental costs of rail transport are highly dependent on the energy source used for traction. Countries with a high level of diesel traction have higher air pollution and global warming costs than countries with a completely electrified network. Countries using nuclear power to generate electricity for traction have the lowest costs. This is because costs from nuclear power production are small compared to costs from fossil power production which produces large amounts of airborne emissions.

The level of rail accident costs in a specific account year such as 1998 are highly dependant on the occurrence or non-occurrence of singular accidents. Therefore, these costs vary greatly from year to year. As a general rule, however, it can be concluded that accident costs of rail are much lower than road accident costs and can often be regarded as negligible when compared to road accident costs. 

Table 11 summarises the additional accounts information on delay costs and internal accident costs. Both cost components play a rather minor role for the rail sector, firstly due to the fact that UNITE does not evaluate scarcity costs, and secondly due to the generally low accident rates. 

The presentation and discussion of rail revenues is complicated by the possible overlapping between tariff revenues and infrastructure use charges. For this reason infrastructure charges were excluded from the totals shown in table 12. However, also when leaving the information on totals aside table 12 reveals some remarkable differences between the countries. Germany and the UK are the countries where due to high track access charges those revenues which relate directly to the use of infrastructure are highest. Generally, it can be concluded that in the rail sector the share of revenues which are raised for infrastructure use are higher than in the road sector.

Table 11
Additional information on rail costs
- € million 1998 -

	Country
	Time costs due to delay
	Risk value and other internalised accident costs

	Austria
	25
	161

	Belgium
	32
	23

	Denmark
	9
	421)

	Finland
	2)
	44

	France
	133
	108

	Germany
	682
	5811)

	Greece
	36
	2)

	Hungary
	41
	103

	Ireland
	2)
	31)

	Italy
	2)
	1041)

	Luxembourg
	2)
	2)

	Netherlands
	45
	971)

	Portugal
	2)
	1081)

	Spain
	10
	103

	Sweden
	63
	6

	Switzerland
	65
	67

	UK
	185
	2691)

	1) Risk value only. - 2) No data available for the estimation of these costs.
Source: Link et al. (2002a,b,c)


Table 12
Total rail revenues
- € million 1998 -

	
	Revenues
	Taxes
	Direct subsidies
	Total revenues excluding infrastructure charges

	
	Ticket and freight revenues
	Track, station and other infrastructure charges
	Fuel and energy tax
	For the provision of services
	For concessionary fares
	

	Austria
	1 277
	349
	51)
	1 045
	619
	2 946

	Belgium
	908
	2)
	0.85
	1 615
	2)
	2 524

	Denmark
	566
	20
	0
	219
	30
	815

	Finland
	533
	54
	4.81)
	53
	9
	600

	France
	6 380
	946
	41
	5 678
	296
	12 395

	Germany
	8 614
	4 566
	2511)
	7 175
	4 244
	20 284

	Greece
	126
	2)
	91)
	2)
	126
	261

	Hungary
	84
	124
	27
	295
	2)
	406

	Ireland
	127
	2)
	2)
	42
	2)
	169

	Italy
	3 4412)
	2)
	2)
	1 740
	1 700
	6 881

	Luxembourg4)
	100
	2)
	0.4
	104
	2)
	204

	Netherlands
	1 210
	155
	2)
	81
	81
	1 372

	Portugal
	188
	2)
	2)
	10
	2)
	198

	Spain
	1 495
	2)
	0
	1 925
	5)
	3 420

	Sweden
	1 325
	98
	2)
	500
	2)
	1 825

	Switzerland
	2 191
	774
	2)
	1 621
	2)
	3 812

	UK
	5 677
	3 448
	2)
	43
	2 254
	7 974

	1) Including VAT on fuel tax. – 2) None recorded within the country account. – 3) Including revenues of €1517 million from public service contract, which may also be seen as a subsidy. – 4) Revenues, taxes and subsidies from rail owned buses included. – 5) Unknown level of subsidies for concessionary fares included in subsidies for provision of services.

Source: Link et al. (2002a,b,c)


The high level of subsidies for the provision of services and for concessionary fares show the willingness of society to cover the costs of rail transport. Indirect subsidies such as a reduced level of VAT raised on the price of a train ticket are not shown within this presentation. In several countries fuel and energy taxes are raised, but generate rather low revenues when compared to road transport. 

4.13 Other public transport

We will not report and discuss the accounts for urban public transport in this deliverable since only few and piecewise estimates are available. Several reasons are responsible for this situation. First, the costs of infrastructure for urban public transport are divided between road (for buses) and rail (for urban rail) costs. It was not possible to provide separate estimates. Second, in most countries numerous companies provide these 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. Data regarding the total level of user tariffs can not be considered to be comprehensive. As only national subsidies were considered within the project, subsidies granted by municipal and city authorities were not included within the account. However, they play a major role for urban public transport. Furthermore, national subsidies to urban rail services were included within the rail account. 

4.14 Air transport

Infrastructure costs of airports form the major cost category of the core costs of air transport are shown in table 13. 

Table 13
Total core air transport costs
- € million 1998 -

	Country
	Airport infrastructure
	Environmental
	Accidents
	Total

	
	Capital costs
	Running costs
	Air pollution
	Noise
	Global warming
	
	

	Austria
	671) 2)
	2671)
	293)
	34)
	41
	65)
	588

	Belgium
	1846)
	:
	113)
	7)
	116
	0,858)
	312

	Denmark
	2936) 9) 10)
	:
	73)
	7)
	9
	211)
	329

	Finland
	7)
	125
	43)
	7)
	17
	0,28)
	21

	France
	270
	7 840
	603)
	7)
	31
	0.55)
	8 201

	Germany
	1 433
	2 055
	162
	2784)
	434
	355)
	4 397

	Greece
	1602)
	78
	612)
	244)
	0,03
	7)
	269

	Hungary
	292)
	98
	2
	913)
	3
	013)
	141

	Ireland
	40114)
	:
	203)
	7)
	57
	7)
	478

	Italy
	427
	144
	773)
	1934)
	197
	25)
	1 041

	Luxembourg
	376)
	:
	13)
	7)
	2
	7)
	40

	Netherlands
	9815)
	:
	253)
	186
	15
	0,411)
	325

	Portugal
	50
	153
	106
	44)
	50
	15)
	363

	Spain
	338
	7316)
	62
	1884)
	208
	411)
	873

	Sweden
	9517)
	35317)
	23)
	0,44)
	65
	15)
	515

	Switzerland
	24818)
	402
	173)
	27
	34
	105)
	738

	UK
	40019)
	1 83619)
	65620)
	155
	49
	511)
	3 101

	1) Not included are €23 million capital costs and €152 running costs of Austrian flight control. – 2) Capital costs obtained by direct valuation of assets. – 3) Excluding particulate matter. –  4) Noise emission data from older sources and/or with limited detail. – 5) Accident costs relating to the administrative costs of accidents, health costs and production loss. – 6) Capital costs and running costs, no separation possible. – 7) Cannot be calculated with the available data. – 8) Accident costs are production loss costs only. – 9) Abnormally high costs due to specific construction. – 10) Costs obtained from business accounts. – 11) Accident costs relating to production loss and health costs. – 12) CO2, particles and NOx only. – 13) Results based on different methodology. – 14) For Dublin, Cork and Shannon airports only. Capital costs are taken from the business accounts of the airports. No running costs available. – 15) No running costs available. – 16) Running costs include running costs of Spanish air navigation control. – 17) These costs include Swedish National Aviation Administration costs. – 18)  Not included are €18 million capital costs and €136 million running costs of Swiss air traffic management services. – 19) Major airports only (82% of all passengers) and National Air traffic Service. – 20) Excluding SO2.

Source: Link et al. (2002a,b,c)


However, an overestimation of these costs has to be borne in mind since it was not possible for any country to separate transport related costs from non-transport related costs, such as the costs of shops and restaurants or parking areas for private vehicles (cars and trucks). On the other hand, for some countries the costs of air traffic control were not included (Austria, Switzerland) and for Ireland and the Netherlands no running costs were estimated. Austria, Greece and Hungary obtained infrastructure costs by direct asset valuation, Ireland and Denmark used figures from business accounts and for the other countries the perpetual inventory model was used. Finland was not able to estimate infrastructure costs relating to air transport at all. 

Not all countries were able to provide information for all of the environmental cost categories. Noise costs are missing from six countries and appear to be very low in others. These low estimates for noise costs can be due either to old data regarding noise exposure or to the fact that the major airports are outside urban areas and noise costs are therefore negligible.

Accident costs relate to specific incidents and unlike road accident costs vary greatly between years. In several cases accident costs were so low in this sector, that they were assumed to be zero. 

Table 14
Additional information on air transport costs
- € million 1998 –

	Country
	Time costs due to delay costs
	Risk value and other internalised accident costs

	Austria
	57
	351)

	Belgium
	2)
	81)

	Denmark
	119
	10

	Finland
	2)
	0,5

	France
	1090
	211)

	Germany
	147
	1761)

	Greece
	47
	2)

	Hungary
	43
	0


	Ireland
	2)
	2)

	Italy
	2)
	241)

	Luxembourg
	2)
	2)

	Netherlands
	89
	11)

	Portugal
	8
	71)

	Spain
	249
	35

	Sweden
	21
	7

	Switzerland
	132
	86

	UK
	581
	45

	1) Risk value only. – 2) No data available for the estimation of these costs.

Source: Link et al. (2002a,b,c)


The additional costs of air transport are shown in table 14. A detailed discussion seems not to be sensible here since several countries were not able to provide results.

Table 15 summarises air transport revenues. Charges and taxes for the use of infrastructure (airports, ATM services) form the major part of revenues. Note, however that we did not estimate supplier operating costs and the corresponding revenues from ticket sales. Indirect subsidies, such as the reduced VAT on the price of an air ticket or fuel tax exemption have neither been considered within the UNITE accounts.

Table 15
Total air transport revenues
- € million 1338 –

	Country
	Revenues
	Taxes
	Other charges
	Direct subsidies

	
	Airport revenues
	ATM charges
	
	
	

	Austria
	278
	151
	1)
	252)
	1)

	Belgium
	255
	120
	1)
	1)
	1)

	Denmark
	3)
	3)
	134)
	1)
	1)

	Finland
	181
	3)
	1)
	1)
	0.35)

	France
	1 687
	1 117
	1)
	1)
	2736)

	Germany
	3 121
	857)
	1)
	487)
	1)

	Greece
	7678)
	3)
	349)
	1)
	1)

	Hungary
	13
	3)
	210)
	1)
	1)

	Ireland
	134
	3)
	1)
	1)
	1)

	Italy
	735
	200
	1211)
	1)
	1)

	Luxembourg
	11
	1.1
	1)
	1)
	0

	Netherlands
	224
	3)
	1.312)
	1)
	1)

	Portugal
	114
	86
	1)
	1)
	1)

	Spain
	501
	341
	1)
	1)
	7713)

	Sweden
	184
	113
	1)
	1714)
	1)

	Switzerland
	651
	153
	1)
	1)
	1)

	UK
	3)
	13715)
	1)
	1 2116)
	28

	1) None reported within country account. – 2) Security charge. – 3) No data available for the estimation of these costs. – 4) Passenger tax. – 5) Reimbursement of air travel costs. – 6) €134 million to airports, € 85 million other general subsidies. – 7) Including €48 million meteorological services charge. – 8) All airport and ATM charges. – 9) Fuel tax and VAT on fuel tax. – 10) Tax revenues non-specified. – 11) Aircraft insurance tax. – 12) Eco-tax. – 13) Subsidies to airlines. – 14) Capacity agreement and security. – 15) Profit from these services going to general budget. – 16) Air passenger duty.
Source: Link et al. (2002a,b,c)


4.15 Shipping

For several countries inland waterways are non-existent or used exclusively for leisure. Austria, Hungary, Luxembourg and Switzerland do not have any maritime transport. For the estimation of infrastructure costs for inland waterway and maritime shipping most countries experienced problems. In several countries no real distinction is made between these two modes and data can only be provided for the shipping mode as a whole. For other countries no data or only partial data was available. This shows the poor quality of basic data within these transport modes. For these reasons we do not present any results here. For reliable data regarding the costs of inland waterway infrastructure please refer to the account for the Netherlands and for maritime shipping account to Sweden.

5 Evaluation of the UNITE methodology 

At the close of the pilot accounts exercise it is possible to review the methodology set out in Link et al. (2000) and consider possible changes. 

5.16 Infrastructure costs

The calculation of infrastructure costs using the perpetual inventory method proved to be a successful methodology, producing reliable results - provided the basic data in the form of a long time investment series was available. Necessary improvements refer first of all to data quality and availability regarding more disaggregated input data which would allow the modelling of different asset types with specific life expectancies. Furthermore, more basic research in the countries is necessary regarding the life expectancy of transport infrastructure which is an essential parameter for the perpetual inventory model on marginal infrastructure costs is available, average variable costs of transport infrastructure by vehicle category could be used as a proxy for determining user charges. However, there is no European-wide sound methodological standard for calculating these costs. The problem lies with the allocation of joint costs to specific vehicle groups. Countries with an official allocation method weigh vehicle categories differently, producing entirely different results if a cross country comparison of methodology and allocated costs is undertaken (DIW et al. 1998). In future studies resembling the pilot accounts, this problem should be studied further. The research needed to solve this problem covers two areas. First, results from econometric studies are necessary to overcome the situation that the extremely important split between fixed and variable costs and the estimation of weight-dependent costs is based on judgements and ballpark estimates. This need refers, however, to the area of marginal cost research where the results available so far are not yet robust enough to serve as an input for the accounts. Second, engineering based studies (such as the AASHO-test for road) are needed to allocate variable costs to vehicle categories. In the meantime, or supplementary to these fields, project resources should be assigned to carry out an allocation of average variable costs using one or more country standard methodologies, producing a bandwidth of results. 

For infrastructure owned and managed by more than one country, the territorial principle was used when estimating infrastructure costs. This allocation method needs to be re-evaluated. Also, for the allocation of costs of national transport infrastructure nodes a consistent methodology needs to be developed. For example, the infrastructure costs of the new train station in Copenhagen airport was attributed to air transport infrastructure, but they may well have been seen as part of rail infrastructure costs or some cost split may have been attempted.

5.17 Supplier operating costs

The estimation of supplier operating costs with the subcategories set out in Link et al. (2000) for decentralised urban public transport is an ambitious project for any country with more than a few companies supplying services. Data is often confidential and companies that provide several means of transport (for example rail companies also supplying bus services) do not separate them at a bookkeeping level. Furthermore, there is usually no separation between infrastructure and operation costs. If the pilot accounts are extended, it must be carefully considered how much resources should be spent on actual data collection for this cost category. It is not unusual for a country to have several hundred companies offering public transport. Even if all these companies were approached, it is not clear if the data provided would be at the level of disaggregation required to meet the guidelines set out in the methodology. The case study approach used by some country partners for describing the major public transport companies gives and idea of the structure of costs, but does provide any basis for extrapolating the data to cover the supplier operating costs of all companies. If national accounts information on supplier operation costs for urban public transport is required, separate studies have to be launched. These studies would need to draw company samples which are sufficiently representative to explode them for producing aggregate supplier operating cost figures.

A further expansion of the methodology refers to covering other modes such as airlines and shipping companies. Given the presence of direct and indirect subsidies in these modes a more detailed analysis would bring added value to the transport accounts.

5.18 Evaluation of the methodology for environmental costs.

The impact pathway approach is the state of the art modelling approach for the calculation of air pollution costs. A complete evaluation of the methodology can be seen in Bickel et al. (2002). It was not the methodology but the provision of basic data for the calculation of air pollution costs that caused problems. Not all countries have data on the pollutants evaluated, conclusive data on the emission level of particulate matter for all modes was not obtainable for many countries. Data on the emission levels of other pollutants was generally better. In the future, an enlargement of the range of pollutants and their effects could be considered.

The calculation of noise exposure costs was hampered by the lack of conclusive basic data and not the methodology used. The provision of national noise exposure estimates was certainly not a part of the UNITE project. All countries had to rely on the data available from official sources such as the country ministry of the environment. The best available noise exposure data was utilised, but this data was often several years old or an extrapolation based on infrequent modelling exercises. For some modes and countries no data was available at all. Without improvements in the area of national noise exposure estimates no better results will be obtained in the future for this cost category. The calculation of costs based on physical impacts is new and should therefore be revised for future accounts.

The calculation of the costs of global warming was a rather simple exercise. The total CO2 emissions in tonnes are multiplied by a cost factor giving the total global warming costs. The major problem associated with this cost category is the determination of the cost factor. For UNITE, a shadow value of €20 per tonne CO2 emission was used. This value is well below the value used in several countries, for example in Austria and Switzerland. However, this value represents a central estimate of the range of values for meeting the Kyoto targets in 2010 in the EU based on estimates by Capros and Mantzos (2000). A discussion of why this shadow value was used and not a higher (or lower) value can be seen in several publications within this project, see for example Bickel et al. (2002) or Link et al. (2002a, b and c). This kind of valuation is always accompanied by a high degree of uncertainty. If more stringent aims than those agreed upon in Kyoto are assumed to be necessary to stop global warming, the costs associated with the necessary reduction in emissions could rise considerably. 

Environmental costs that are considered to be additional costs are the costs relating to changes in nature and landscape caused by transport infrastructure and vehicles and the costs of soil and water pollution caused by transport infrastructure. No standard methodology is available for the estimation of these costs. For future accounts exercises, the methodology should be reviewed and where appropriate improved. 

5.19 Accident costs

The methodology for the calculation of accident costs is straightforward and appropriate for the description and allocation of these costs to user groups. However, the basic data required to compute the costs in the suggested way was not available to all countries completing the accounts exercise.

For the calculation of rail and other rail bound public transport systems, the number of accidents related to suicides or attempted suicides are significant when compared to the total number of accidents occurring. Where possible, costs relating to suicides were excluded from the accounts. However, it is impossible to exclude (possible) suicides from road transport data, causing an inconsistency between the modes. This area of the accident methodology needs further standardisation. 

In future accounts exercises, the use of yearly averages for accident costs in those modes where severe but infrequent accidents occur should be considered. This approach was used by countries with access to good accident data and showed representative results. 

The major cost within this cost category is the value of risk given for the willingness to avoid accidents. Risk value represents the society’s willingness to pay for avoiding accidents and for the pilot accounts is considered to be completely internal to the transport user. The risk value was set at €1.5 million for fatalities and adjusted to each country using PPPs. This value was based on the results of a comprehensive literature research and may change in the future. For the avoidance cost of severe injuries 13% of this sum and for slight injuries 1% of the risk value was used (Link et al. 2002a). In future accounts, a different risk value for countries where the accident rate is especially high or low could be considered. Additionally, different age groups or income group could be taken into account for the determination of risk value. 

5.20 Delay costs

Obtaining basic congestion data was main problem for calculating delay costs. Because delay situations vary greatly between places and between the time of day specific case study data can not be used to extrapolate costs for a whole country. Within the UNITE accounts several countries used a basic delay model from Germany and applied their own country specific data for the calculation of delay costs. Within future accounts exercises this approach has to be replaced by country specific delay models.

The quality of the estimation of delay costs for road transport could be improved significantly by using modern information technologies and data sources. Congestion, and thus extra user time and fuel consumption, is a phenomenon, which is very specific to particular hours of the day and locations. To measure the actual state of traffic quality, which is required to adequately measure road congestion, many motorways in specific countries are equipped with traffic detectors. Further, modern road user charging systems, (such as the planned German ETC-System, the Swiss LSVA debit system and the forthcoming Austrian payment system) monitor the time, position and speed of vehicles. Starting from these potential databases and their rich information would enable future accounts to identify hot spots within the traffic networks and monitor their evolution over time. To increase the explanatory power of delay cost accounts, a linkage of traffic flow condition databases to databases of weather conditions or accident records could be used to split the delay figures by cause. Having this level of detail, the accounts could help to predict potential benefits from implementing traffic safety or other measures. 

The UNITE accounting work has shown, that information about rail delay is only sparely or not at all available. Rail service providers could be encouraged to record and publish information on train delays, missed connections and passenger volumes at railway stations. 

Aviation is a good example of a fully privatised business segment which has managed to install a system of performance monitoring for air carriers, air traffic control and other involved parties. In the future it would be an improvement to the accounts if this delay data published by the AEA would be extended to all air carriers (also non-AEA-members). Further, a connection between the delay databases and data on aircraft occupancies and cargo loaded would be of great value for the accounts.

Time costs resulting from delay were the main costs calculated for the UNITE accounts. For private vehicles, extra fuel costs were added to time costs. In future accounts it could be of interest to estimate the dead-weight welfare loss of congestion. However, as many countries had problems obtaining basic delay data for the UNITE delay calculations it seems unrealistic to attempt the more complex estimation of the dead-weight welfare loss caused by congestion.

5.21 Taxes, charges and subsidies

Transport related taxes were reported at an acceptable level within the accounts. The split of annual vehicle taxes into vehicle groups was not possible for several countries, due to the high aggregation of basic data. Fixed and variable charges should be redefined if the accounts are to be carried out again. For the rail sector the special problem of a potential double counting of track access charges and ticket revenues (which contain an unknown part that pays for track access charges) occurred. Since it was impossible to estimate this share of ticket revenues the UNITE methodology did not suggest any adding up of revenues from rail companies and the rail infrastructure provider. Future research is in general necessary on the issue how to treat a chain of infrastructure provider, transport service suppliers and users. This holds also true for the cost side if supplier operating costs are part of the accounts. 

An important future area of research is an more comprehensive and systematic reporting on subsidies. This means for example also the extension of subsidies information to municipal and local subsidies.

6 Comparison between pilot accounts and marginal cost case studies

One of the potential uses of the accounts results is to approximate marginal costs by average variable costs. This, however, needs first of all a discussion for which cost categories this is a feasible approach. Secondly, the UNITE results on average variable costs and marginal costs have to be compared in order to identify the convergence between the two and the robustness of estimates.

The use of average variable costs as proxies for marginal costs seems to be a sensible approach if cost curves have weak non-linearities and if it can reasonably assumed that both cost curves do not deviate extremely from each other. Our a-priori assumption is that this might be true for infrastructure costs, supplier operating costs and the costs of air pollution and global warming. It is obvious from economic theory that marginal congestion costs can hardly be approximated by average congestion costs. Also for accident costs the UNITE results demonstrate that average accident costs cannot be used as proxies for marginal costs.

6.22 Infrastructure costs

For marginal infrastructure costs it was common in the past to assume a linear cost curve and to use variable costs as a proxy for marginal costs. Usually, these variable costs were based on judgements or ballpark estimates. Section 4.1 already discussed the difficulties in separating variable from fixed costs in the pilot accounts. In fact, no country was able to provide this split. Therefore, no comparison with marginal costs is possible here. Moreover, results from econometric studies are necessary to sort out variable costs before a comparison were possible. Within the UNITE marginal cost case studies (D10) one case study (the Swiss motorway case study) suggests that for road transport marginal cost is around 80% of average maintenance and renewals cost and for rail transport around 20%. However, more work is needed to identify how reliable these values are and how they vary with circumstances such as traffic density and quality of the infrastructure. 

6.23 Average supplier operating costs

There is quit a lot of evidence in the literature that most transport modes’ supplier costs vary more or less proportionately with the volume of vehicle or train kilometres. This might suggest that average supplier cost is a good proxy for marginal cost. However, marginal cost is so variable with circumstances that it would be better to take data from the business accounts of an individual company, and – if possible – to perform a cost allocation process that takes account of which output variable drives which category of costs.    

6.24 Environmental costs

In general it might be expected that average environmental cost would be a reasonable proxy for marginal cost, except in the case of noise here strong non-linearities are present. However, marginal cost varies substantially with context, so the marginal cost case studies might not give similar results to the averages arising in the accounts. 

A direct comparison of the results for average air pollution costs between the pilot accounts and the marginal cost case studies is not possible due to the different scope of results. The pilot accounts show a result for vehicle categories and all roads. In comparison to this the marginal costs were obtained based on a highly detailed breakdown of vehicle categories by emission standards and for specific road sections. However, a comparison of the range of values can provide valuable answers on the question to what extent average variable costs could serve as proxies for marginal costs. Table 20 shows a summary of these ranges.

Table 20
Comparison between pilot accounts and marginal cost case study results for air pollution costs of road transport (€/100vkm)

	
	Range of values

	
	Pilot accounts
	Marginal cost case studies

	Passenger cars
	0.4 – 1.7
	

	Car petrol EURO2
	
	0.11 – 0.37

	Car diesel EURO2
	
	0.26 – 1.45

	HGV
	1.3 – 11.6
	

	HGV Diesel EURO2
	
	2.09 – 17.52

	Source: Bickel et al. (2002), Link et al. (2002a, b and c)


For passenger cars, the pilot accounts showed the lowest average variable costs in Sweden and the highest costs in France. This pattern directly reflects the population exposed alongside road infrastructure. For the marginal cost case studies, lowest costs were found in the inter-urban studies and the highest costs in urban areas. This is, of course, the expected result and corresponds to the results within the accounts where an urban/inter-urban split could be made. (see for example Germany). The average air pollution costs for private vehicles are higher than the more specific results taken from the marginal cost case studies, reflecting the fleet structure rather than one specific emission class. For HGVs, average environmental costs are lower than those calculated for specific road sections within the marginal cost case studies. According to the UNITE results for average and marginal air pollution costs low emission vehicles (passenger cars) would be overcharged if the average variable air pollution costs, were used as a proxy for marginal costs. For HGVs the situation is reversed, if the average variable costs documented within the pilot accounts were used as a proxy for marginal costs. Undercharging may result, especially for vehicles with higher than average emissions and all HGVs using roads in areas where the exposed population density is higher than average.

The damage costs of global warming are more dependant on the vehicle type, fuel used and the traffic situation rather than the population exposed to emissions. This reflects the global rather than the local effect of global warming. As for air pollution, the marginal cost case studies show values for a specific vehicle type on a defined route. For the pilot accounts, the data refers to the average costs of global for all vehicles in the vehicle category and for all roads. Table 21 compares the results of the two approaches calculated using the impact pathway method.

Table 21
Comparison between pilot accounts and marginal cost case study results for 
global warming costs of road transport (€/100vkm)

	
	Range of values

	
	Pilot accounts
	Marginal cost case studies

	Passenger cars
	0.4 – 0.58
	

	Car petrol EURO2
	
	0.34 – 0.47

	Car diesel EURO2
	
	0.31 – 0.36

	HGV
	1.5 – 4.2
	

	HGV Diesel EURO2
	
	2.03 – 3.28

	Source: Bickel et al. (2002), Link et al. (2002a, b and c)


For passenger cars, the average and marginal costs of global warming show a fairly good agreement. The higher upper value for average variable costs can be explained by the structure of the vehicle fleet within the accounts. Global warming damage costs of heavy good vehicles show a wider average cost range within the pilot accounts than the marginal costs case studies. Because of the high dependence of the costs on vehicle type and traffic situation, the higher range of average variable costs was to be expected since in the pilot accounts all vehicles over 3.5 tonnes and all roads are considered. Even though the range of costs is narrower for the marginal costs case studies, the average global warming costs for HGVs from the pilot accounts could be used as a proxy for marginal costs. 

For the estimation of the marginal costs of noise pollution day and night situations were taken into account. Because the marginal costs of noise are higher when the background noise is lower, it is difficult to compare the results of the case studies to the results of the pilot accounts where total noise costs were broken down by vehicle type. Furthermore, the noise exposure data used within the accounts was rarely based on new studies. In fact, the total noise cost can be considered to be best estimates only. Average variable noise costs as determined within the pilot accounts ranges widely. For HGVs the lowest costs were documented in the Netherlands with costs of 0.8 €/100km and highest in Switzerland where the costs were 5.5 €/100km. The costs were not shown for day or night transport situations. For passenger cars the costs ranged between 0.08 €/100km in the Netherlands and 0.71€/100km in the UK. It should be noted, that not all countries could disaggregate noise exposure costs to vehicle types. The marginal cost case studies showed a much wider range of noise costs, highly specific to the situation studied. For HGVs the costs ranged between 0.09 €/100km for a day time inter-urban journey to 78.25 €/100km for night time urban transport. For passenger cars the range was between 0.001 €/100km and 4.50 €/100km. As can be clearly seen, the specific costs derived within the marginal cost case studies have a much wider range than those from the average variable costs calculated within the pilot accounts. There are several plausible reasons for this difference. Firstly, the basic noise exposure data used within the pilot accounts was not as accurate as the basic data used within the marginal cost case studies. Secondly, within the accounts the disaggregation of noise costs to vehicle types was a top down approach based on scientific studies, rather than the bottom up approach used within the marginal cost case studies. Because the pilot accounts results give one average cost not disaggregated by time of day, the range of these costs can be expected to be much smaller than range between the absolute lowest and highest marginal costs case study. This indicates at the same time that for noise costs marginal costs can hardly be approached by average costs.

For air transport the marginal costs of a flight between Berlin and London were studied. The case study calculated both the marginal costs of air pollution and global warming costs caused during departure and arrival cycles and those from the emissions during the flight. The indirect environmental costs of fuel production were considered separately. Within the pilot accounts, the average air pollution and global warming costs of direct emissions were based on the amount of aviation fuel tanked within the country studied. They were calculated per aircraft movement. Therefore, these costs can be expected to be much higher than the costs found within the marginal cost case study. 

The direct air pollution emissions calculated using the marginal costs methodology were approximately €38 per LTO cycle for Heathrow and € 42 per LTO for Tegel. For global warming these costs were € 49 and €45 per LTO for London and Berlin respectively. Within the pilot accounts average the costs of air pollution and global warming in Germany amount to €69 and €184 per aircraft movement. The air pollution costs per LTO calculated within the German pilot account are approximately four times higher and the global warming costs approximately 7.5 times higher  than the costs estimated within the marginal cost case studies. For the UK the same pattern can found. The air pollution costs amounted to €433 per LTO and are over 10 times higher than the marginal costs calculated. However, the global warming costs of €32 per LTO calculated for the pilot accounts were lower than those determined with the marginal cost approach. These conflicting results cannot be explained here, but it has to be mentioned that the average costs of global warming in the UK are the lowest within the pilot accounts (other values range between €50 and €393 per LTO). Certainly, more case study research on marginal costs of air pollution and global warming would be required. From the experience so far, however, some doubts arise whether average variable costs can serve as a proper proxy for marginal costs in aviation.

6.25 Accident costs

The marginal cost case studies for road accidents show decreasing costs with increasing traffic. This approach is not comparable with the results of total road accident costs provided within the pilot accounts. Here we found that countries with the most extensive road infrastructure (as determined by the highest infrastructure costs) and a high utilisation level also had the highest accident costs for road transport. In any event, non-linearities mean that marginal cost of accidents cannot readily be approximated from the data in the accounts. 

6.26 Delay costs

Also already discussed at the beginning of this chapter, marginal congestion costs cannot be approximated by average cost, because of the strong non-linearities involved as well as the fact that delay costs are very context specific. Here we just show a few quantitative results which underline this. For example, interurban congestion costs were calculated to be 0.04 €/vehicle km for passenger cars and 0.11 €/vehicle km for HGVs for one specific case study only. Within the UNITE pilot accounts delay costs (time and fuel costs) for passenger cars on all roads was calculated to be between 0.012 €/vehicle km (Switzerland) and 0.034 €/vehicle km (UK). For HGVs the range of values was between 0.009 €/vehicle km (Switzerland) and 0.091 €/vehicle km (Netherlands). It should also be borne in mind that the quantification of user costs and benefits as carried out in the marginal cost case studies was based on a different methodology to that used within the pilot accounts.

7 New development of accounts concepts

The aim of this chapter is to discuss future developments of accounts which go beyond the methodological improvements discussed in chapter 5. Since the accounts design depends highly on the purpose and potential use it seems first to be necessary to recall the purposes of accounts defined at the start of the UNITE project and to list new purposes for the future. Based on that we will discuss future developments such as the move towards what we called in D1 and D2 ideal accounts, regional aspects of accounts concepts and social welfare accounts. This chapter reports furthermore on three specific examples where the current accounts methodology was extended into other areas. Firstly, the account for an urban area: the pilot account for Rotterdam. Secondly, partial account with an international character: the environmental costs of maritime shipping and thirdly, the account for a country with very limited basic data: the pilot account for Estonia. Finally, discussing future developments in the accounts area includes the question of updates, their periodicity and – linked to this – the question of institutionalisation of responsibility. 

7.27 Accounts purposes revisited

Starting point for defining potential uses of the accounts information was the recognition of its value as a monitoring tool for several issues such as 

· strategic monitoring of level and structure of costs and revenues,

· monitoring of progress towards sustainable transport,

· monitoring of financial viability,

· monitoring of equity,

· monitoring of efficiency and effectiveness of pricing policies.

It was emphasised in several UNITE deliverables that average costs as they are presented in the accounts cannot serve as an input for defining prices and charges. The link between the accounts information and social marginal cost pricing is nevertheless given as soon as it comes to second-best pricing policies where total cost information is useful for avoiding overcharging on the other hand, and on defining the level of necessary subsidisation on the other hand. These two aspects are covered within the monitoring functions on financial viability and efficiency. A further purpose of accounts which has a strong link to pricing policy was the potential use of average variable costs as proxies for marginal costs.

The elaboration both of the accounts and the marginal cost case studies as well as discussions with the UNITE advisory board and policy-makers generated further suggestions on potential uses of accounts information which require partly extensions of the methodology and partly also new developments. Again these suggestions refer mainly to the monitoring function of accounts but also to a potential supporting function for deriving marginal cost relevant information. These extended or new purposes are:

1. An extended monitoring function on the equity effects of transport policy measures.
In the ongoing debate of European transport policy, the social dimensions play a prominent role. This refers both to the individual view which calls for a differentiation of accounts by income groups, and to the regional view which requires a differentiation by different types of regions (urban, suburban, rural, remote regions, sensitive areas). Furthermore, the question “who pays for what?” is relevant under equity aspects and requires to introduce additional information into the accounts.

2. Monitoring the welfare effects of policy measures. 

In its current form accounts cannot serve for this function. However, welfare impacts of policy measures such as a change in charging and taxation towards social marginal cost pricing have to be identified and in particular the development over time is an important aspect. This requires the inclusion of benefits and consumer surplus into the account.

3. Input to defining marginal costs.

The case study work on marginal costs has shown that generalisation of results and their adaptation to other contexts or countries is a major problem which was not completely solved in the UNITE exercises. Accounts information can help to solve this problem. For example, transferring cost elasticities (the ratio between marginal and average costs) to other countries requires account information on average costs. Similarly transferring accident cost estimates requires knowledge of the average risk times average cost of an accident and accounts provide this information. 

7.28 Consequences for the future development of accounts

7.28.1 Disaggregated accounts with regional and social dimensions

Already at the start of the UNITE project Sansom et al. 2000 have formulated the maximal requirements for a so called ideal account. These are characterised by (see Sansom et al. 2000):

· a high level of disaggregation – reflecting factors such as location and time period at the transport link or terminal level;

· full information about the financial and social cost structure – including marginal, variable and fixed costs;

· similarly, full information on the charging/ taxation structure – including variable and fixed components;

· to be used of a basis of social cost accounting – as opposed to a purely financial or business accounting basis;

· dynamic - examining changes in response to new charging structures/levels through the use of transport modelling  and enabling the non-linearity of cost functions such as congestion to be taken into account by means of demand and supply interactions;

· capable of aggregation to the appropriate level of decision-making – to  enable examination of who incurs costs and how much they pay, for different geographic areas, modes, income groups etc.

The most important issues toward ideal accounts are the inclusion of the social and regional dimensions. The social dimension refers to the individual’s point of view and leads to the development of accounts which are broken down by income groups. Such accounts, however, are only sensible for road, rail, urban public transport and aviation. It is obvious that they need to be based on survey data on traffic use and related contributions.

Even more important is the regional dimension. The methodology developed within the UNITE pilot accounts has proven to be robust for specific countries. An adaptation to other geographical regions is a logical extension of the methodology. Geographical areas with specific problems arising from the effects of transportation, such as the European Alps, could gain valuable information from a transport account that considered several countries. Large industrialised areas, for example the south west of Germany, experience particular transport related problems and would benefit from a specific transport account of the area more than from country data. Within this report, Annex 1 (Certan et al. 2002) shows the results of an adaptation of the accounts methodology to a geographical area, in this case the Rotterdam urban area. These aspects will lead to the development of specific accounts for

· different corridors such as certain alpine corridors, corridors crossing the Pyrenean, which usually have in addition an international character,

· different intermodal corridors, which require to reflect different modes in one account,

· infrastructure or transport modes which have international character such as aviation or maritime shipping.

Excursus 1: The pilot account for Rotterdam – an urban account

In order to test the applicability of the UNITE methodology to other geographical contexts a pilot study for an urban account, here for Rotterdam, was conducted. In the following we summarise the experience gained with regard to data availability and quality and the consequences on cost calculation.

In general, basic data relating to a specific geographical area within a country is difficult or impossible to extract from national statistics. Other sources had to be used. It was possible to collect data on a geographical basis for road, urban rail, other urban public transport and air transport. No data for shipping that was relevant to the Rotterdam urban area only was available and the shipping modes were therefore excluded from the account. The basic mileage for road vehicles was calculated based on the number of registered vehicles, which could be accurately determined for Rotterdam and the average distance driven by type of vehicle as determined from values used within the national account. Transport revenues could not be specifically identified for the urban area and were not considered within the account. 

Because national statistics did not allow the separation of infrastructure costs by geographical area and no investment time series for example for urban roads were available no infrastructure costs could be calculated. For future accounts based on a specific geographical area rather than a country, a transfer of country specific capital values per kilometre of infrastructure could be considered. 

No supplier operating costs could be split from national data on rail or public transport within the Rotterdam urban area. If variable supplier operating costs can be reported on, on a national level, then a transfer of average variable supplier operating costs per passenger kilometre could be considered. If national supplier operating cost data could not be divided between fixed and variable costs, the use of an average figure per passenger kilometre or kilometre of transport infrastructure could be considered. This would, however, only give an arbitrary, top down figure, and not comply with the overall accounts methodological guidelines.

Comprehensive accident statistics were available for road transport and a good assessment of these costs using the existing UNITE methodology was possible for the Rotterdam urban area. These costs and basic statistical information could be compared with the country as a whole. For the other modes, no separation of data specifically referring to Rotterdam was available from national statistics. Unit values for medical costs, risk value etc. to estimate the total costs of accidents can be transferred from other modes or from the national accounts, but since basic accident data was not available, no measurement of these costs was feasible. 

It was possible to estimate the core environmental costs for road transport (including public transport). For the other modes no emission data was available. A transfer of emission data from the other transport modes to a specific geographical area from a national account may be possible in future exercises. The costs can be calculated using the unit costs standardised for the UNITE national accounts, however, as the population density and number of people living in close proximity to transport infrastructure (and therefore transport emissions) varies greatly between geographical areas, no direct transfer of environmental costs per population or transport performance seems to be sensible. 

Delay costs were calculated for the Rotterdam urban area by assuming that the values of time, the split of purpose for travel and fuel costs for road transport are the same as for the national accounts. For rail transport, the national average delay statistics were used while the estimates for air transport were based on the actual delay statistics from Rotterdam airport. Although these costs depend heavily on the transfer of the above mentioned parameters from the national account, they are the best assessment of extra time and fuel costs caused by congestion currently available. 

The account for the Rotterdam urban areas has shown, that it is in principle possible to create a transport account for a geographical area other than a country. The main problem lies in the availability and quality of data rather than in methodology. In order to obtain more disaggregated results (by user type, type of infrastructure network, cost categories) the quality and wideness of the required input data has to be improved. For certain cost categories specific research (survey, modelling etc.) would be required.

The relevance and potential uses of an urban account are in general similar to that of a national account. The full value of an urban account will be seen when comparing accounts from different types of areas/regions. With better basic data, a cross-country comparison of urban or other specific geographical accounts and an analysis of the reasons behind differences in account for areas/regions could be possible. This kind of analysis could be decisive in motivating a certain policy decision/action for a specific area (regarding investments, stronger policies, monitoring etc.).

Excursus 2: The maritime shipping account – account with an international character

Several transport modes or transport networks have an international character. Some examples of possible accounts are: 

· major international motorway routes, 

· international high speed train lines and services, 

· air transport and,

· maritime shipping. 

Within the UNITE pilot accounts, the territorial principle was used to define what actually is part of the country specific account. However, for maritime shipping, the environmental costs due to diesel emissions produced in international waters were not attributed to any specific country, but have been considered for Europe as a whole. The results presented in annex 2 form therefore a prototype of an international account.

The total emissions caused by European shipping were considered, but these emissions were broken down by geographical areas rather than by specific country or shipping fleet nationality for the calculation of the resulting costs. The impact pathway method, the standard UNITE methodology for the estimation of environmental costs, could be used for the calculations. The results show that the costs of pollution from maritime shipping are not only to related the amount of pollutants but also to the number of receptors affected by these emissions. 

The adaptation of the UNITE methodology to an international, in this case an European, account was successful. Problems occurred, similar to the urban account, rather at the data side than in the area of methodology. The treatment of environmental costs of certain modes on an international rather a national scale is in general an interesting approach which provides useful information especially for international negotiations and agreements. It could in future also be applied to quantify certain aircraft emissions rather than using the territorial principal for the country accounts. 

7.28.2 Social welfare accounts

For monitoring the welfare effects of policy measures a new type of accounts has to be developed which contains main elements of the UNITE pilot accounts. In addition to the current pilot accounts, however, it contains also the generalised consumer surplus and the marginal costs of public funds. Due to the fact that the net benefits of users are reflected these accounts can also be used for a social cost-benefit analysis of policies at a national level. Note, that the revenue side of the pilot accounts changes by these expansions to a benefit side. Table 22 shows an example of a welfare account. A more detailed discussion can be found in Proost et al. 2001.

Table 22
An example for a welfare account

	TOTAL WELFARE COSTS
	TOTAL WELFARE BENEFIT

	+ variable costs (maintenance,..), corrected by MCPF 
	+ 
Revenues and fees allocated to producer, corrected by 
MCPF

	+ real depreciation of capital stock, corrected by MCPF
	+ 
Tax revenue allocated to government, corrected by 
MCPF

	+ interest on capital stock, corrected by MCPF
	+ Generalised consumer surplus

	+ environmental, accident damage 
	

	+ total time and other user costs
	

	+ Net welfare contribution (BALANCING ITEM)
	

	Source: Proost et al. 2001.


7.28.3 Adaptation of the UNITE methodology to a poor data base

All countries carrying out the accounts exercise had to rely on the basic data provided by transport ministries, national and international statistical offices and other sources. It must be stressed, that this was the first attempt to compile such comprehensive and consistent transport data for Europe. In fact, for some countries it was the first attempt at all in compiling such far reaching transport related data. 

The UNITE accounts methodology requires an ambitious set of basic transport data to complete an account. How well this methodology could be adapted to countries with a limited data base was tested for Estonia. The results of this exercise are shown in Annex 3 of this deliverable “The Pilot Account for Estonia” (Loog et al. 2002). We consider this as a useful demonstration of opportunities and limitations for transport accounts especially against the background of EU enlargement where such types of statistical problems will have to be solved.

The basic data situation can be considered to be very poor for Estonia. Data referring to transport for the years prior to 1991 is practically non-existent. Because of the lack of time series data no or very few forecasts for 2005 were attempted. The Estonian account had therefore to consider modifications to the standard UNITE methodology.

No long time series data was available for the calculation of infrastructure capital costs using the PIM. Neither a direct valuation of infrastructure assets was possible. Therefore, only current investments and running costs for each transport mode were reported. Until more comprehension data becomes available, we suggest to estimate capital values and capital costs for road and rail by transferring values for infrastructure segments from countries with similar infrastructure. 

Supplier operating costs for rail transport could be given as a total sum within the Estonian account, but not broken down into further detail. For other public transport, the same problem arose. No breakdown between means of transport or by cost category was possible. It should also be noted that in Estonia, air and ferry transport to the Estonian Islands is subsidised and in an ideal account, the supplier operating costs of these modes would also be considered. 

The estimation of full accident costs were limited to the road account where basic data was most comprehensive. The average medical costs for slight injuries, severe injuries and fatalities were obtained from one hospital and used to estimate the costs for the road sector. Production loss was calculated in line with the UNITE methodology, however, the temporary costs for the accident victim’s place of work could not be estimated. The administrative costs of accidents were restricted to police costs. These costs were determined for road transport and were not considered to be transferable between transport modes. A unit cost for material damage was determined for road transport, too. This cost could not be differentiated by vehicle type and could not be transferred to the other transport modes. For the other modes, not all components of accident costs could be evaluated. As the number of transport fatalities is reported for each transport mode, a limited risk value (as an additional accident cost) using the standard UNITE values (adjusted for Estonia) could be calculated. Once the reporting of non-fatal accidents becomes more comprehensive a transfer of values for minor and severe casualties, for material damage and for the administrative costs of accident could be considered. 

The costs of transport relating to air pollution and global warming were calculated as a total for each mode using the standard UNITE methodology, however, without any disaggregation to vehicle or network type. These costs are comparable with the environmental costs of other countries at a total costs level. No basic data was available showing noise exposure relating to transport and consequently no costs were calculated. It seems difficult to foresee the transfer of similar exposure data as the costs are highly dependant on the population living near transport infrastructure as well as the transport noise emission source. 

The extra time and fuel costs caused by delay cannot be estimated due to the general lack of basic delay data. No transfer of basic delay data from a similar country seems to be reasonable as delay situations are specific to a particular geographical area and time.

Data regarding transport revenues was available for the majority of road transport related taxes such as fuel and vehicle taxes. Information of tariff revenues was obtained for rail and public transport. Furthermore, it was possible to identify some types of subsidies. 

For Estonia, as for all countries completing the accounts exercise, the data missing from the accounts reflects the areas where greater effort is needed, by the country considered, in the area of basic data collection. Therefore, the account can also be viewed as a systematic approach for evaluating the transport data situation. The UNITE methodology has proven to be adaptable to a country with little transport data, however, the accounts information is of course limited. The Estonian account shows, as far as possible, the total costs and revenues of transport per transport mode. Because the accounts data is restricted by the limited input data, no comparisons with other countries can be carried out. 

7.29 Updates and institutional responsibilities

The experience with the UNITE pilot accounts has shown that they provide a useful tool for different monitoring purposes and can also support the estimation of marginal costs. The previous sections have shown that there are also several areas to expand the accounts. However, it has also to be mentioned that a considerable amount of time and labour was necessary to produce the results. The main problem was lack of data and the need for collecting data from secondary sources or to estimate input data. This raises the following questions:

· What is a reasonable periodicity of repeating the accounts exercise?

· Who should be responsible for that?

· What level of disaggregation is suitable for a periodic reporting?

An answer to these questions depends essentially on the needs of the accounts users and the resources. In addition, there is a clear trade-off between periodicity, more disaggregation and harmonisation of the accounts at a lower disaggregation level. As a general recommendation, it seems to be necessary to commit the EU countries to provide the necessary input data on a harmonised basis. EUROSTAT should be the proper statistical body being responsible for this. The accounts results could then be audited and quality assurance could be performed at a high level. A regular update could than be possible by a 3 year’s frequency provided that all countries deliver the input data. The future accounts developments suggested in the previous sections should be further explored in separate, rather special pilot studies. 

8 Conclusions and recommendations

This deliverable has reviewed the potential uses of the accounts, the results and the necessary methodological improvements. Several areas of future developments were suggested.

In general we can conclude that the methodology of the UNITE pilot accounts has proven to be robust. Based on that several adaptations and extensions are possible. The most important and promising ones are i) the consideration of the social dimension by disaggregating the account for income groups, ii) consideration of regional accounts (such as urban/non-urban areas, corridors, international links, international accounts), and iii) the development of social welfare accounts. The feasibility of some of these adaptations has already been demonstrated in this report. Annex 1 shows the results of an adaptation to an urban area, in this case Rotterdam. A European environmental account for maritime transport using a modified UNITE accounts approach is presented in annex 2. For countries with poor transport specific data base, the methodology can also be varied to allow a basic form of transport account to be compiled (see annex 3 the Pilot Account for Estonia). Furthermore, the accounts information can also support the estimation of marginal costs and has also some relevance for the concept of marginal cost pricing as set out in the new white paper (EC-WP 2001). For second best pricing principles knowledge about total costs is necessary. In the areas of equity, efficiency and financial viability, the UNITE pilot accounts can and have made an important contribution (see Sansom 2000). To prevent overcharging, it is, of course, imperative to know what the total costs are and what revenues were raised to cover these costs – no matter what the pricing system behind the infrastructure charges is. Until the publication of the UNITE transport accounts, no EU-wide data of this nature existed. In addition, the UNITE pilot accounts are useful as basic data for many kinds of scientific research. For example, the data on the total costs and revenues of transport are necessary as reliable input data for economic models. 

Decisions on updates of the accounts exercise depend highly on the needs of the accounts users and the resources. It seems to be necessary to commit the EU countries to provide the necessary input data on a harmonised basis. EUROSTAT should be the proper statistical body being responsible for this. A regular updata could than be possible by a 3 year’s frequency provided that all countries deliver the input data. The future accounts developments suggested in the previous sections should be further explored in separate, rather special pilot studies. 
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� The aims and role of the pilot accounts and a summary of the methodology used are discussed in detail in “The Accounts Approach” Link et al. (2000).


� Originally also Estonia was part of the full exercise. However, extreme limitations of data alailability and quality led to the need to adapt the UNITE standard methodology. The results of this adaptation are discussed in chapter 6 and reported in all details in annex 3.


� An example of this is the valuation of loss of biodiversity due to transport infrastructure. Even though a valuation method has been developed for the UNITE pilot accounts, we feel that the level of uncertainty (due to lack of comparative studies) is high enough to warrant the information to be classified outside of the core data where tried and tested valuation methods have been utilised.
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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












