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1 
Introduction

1.1 Study Context and Objectives

This Annex report contains the full version of the pilot accounts developed within the UNITE project for Austria. It serves as background report for the results presented in the core body of deliverable 8 (Summary Report of D8 containing the pilot accounts for Austria, Denmark, England, France, Netherlands, Spain, and Sweden) and gives more detailed descriptions on the methodology used and the input data and their reliability and quality. However, the general and detailed discussion of the accounts approach has been presented in Link et al. 2000 and will only be summarised in this document. The Annex Report discusses methodologies only in so far as they are necessary background information for understanding the results. In addition to the core accounts for 1998 the Annex Report also presents results for 1996 and a forecast for 2005, the two other years covered by UNITE. 

In order to put this report into the context of the UNITE project we start here with a summary of the aims and research areas of UNITE.

The UNITE project endeavours to provide accurate information about the costs, benefits and revenues of all transport modes including the underlying economic, financial, environmental and social factors. To achieve this goal, three main areas of research are carried out, known as “transport accounts”, “marginal costs” and “integration of approaches”.

This Annex Report belongs to the research area “transport accounts”. For a better understanding of the results presented here it has to be borne in mind that the UNITE project distinguishes between ideal accounts on the one hand and the pilot accounts on the other hand. The ideal accounts reflect the perfect situation with the utmost disaggregation, showing factors such as the time and location and duration of individual trips, all the relevant economic data as well as the individuals response to possible policy or infrastructure changes. The pilot accounts are the actual, feasible accounts given the available data for the 18 countries that UNITE covers. They can be used to assess the costs and revenues of transport per transport mode. The costs are reported and documented at the current level of transport demand for the reference years 1996, 1998 and for the forecast year 2005. Reported transport costs are allocated to user groups, where possible without arbitrary allocation methods.

1.2 The Accounts Approach of UNITE

1.2.1 Aims of the Pilot Accounts

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

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


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

1.2.2 Core, Supplementary and Excluded Data in the Pilot Accounts

The pilot accounts have been divided into the classes “core data” and “supplementary data”. Core data is the data necessary to do a full basic review of the country accounts. Supplementary data falls into three categories. 

· Firstly, data that adds additional information to the core accounts is described as supplementary data. 

· Secondly, for several cost categories being evaluated there is no standard methodology for the valuation of effects. 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 uncertainty (due to lack of comparative studies) is high enough to warrant the information to be classified outside of the core data where efficient and well tried valuation methods have been utilised. 

· Thirdly, some costs which can be estimated and valuated are borne by the transport users themselves (for example delay costs). These costs and the methods used to valuate them present valuable further information to the reader, but can not be considered to be part of the overall costs of transport as defined by UNITE. 

1.2.3 The Six UNITE Pilot Account Cost Categories

Data for the pilot accounts have been collected within six cost and revenue categories that are described in “The Accounts Approach” (Link et al., 2000) and are summarised in the following, non-Austrian-specific sections. 

Infrastructure Costs

For the pilot accounts, data for the assessment of infrastructure costs are structured to show the capital costs of transport infrastructure (including new investments 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, infrastructure costs are allocated to user groups and types of transport. 

Supplier Operating Costs

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

Congestion (or Transport User Costs)

In the European Commission’s White Paper “Fair payment for infrastructure use” (1998), costs caused by transport delays, accidents and environmental effects of transport are estimated to be the three major causes of external transport costs. In the category transport congestion costs, the costs of delay and delay-caused additional operating costs are estimates. This estimation is intended to provide supplementary data for the accounts and is carried out for all transport modes, provided data are available. This data is classified as supplementary data because the bulk of these costs are borne by transport users as a whole (transport system internal costs).

Accident Costs

The loss of lives and the reduction of health and prosperity through transport accidents are of major concern to all countries and to the European Commission. In this section of the accounts, the health related accident costs are calculated by assessing the loss of production, the risk value and the medical and non-medical rehabilitation of accident victims. Where the available data basis allows, the damage to property and the administrative costs of accidents are considered, too. The external part of accident costs (defined in this report as accident costs imposed by transport users on the rest of society) is included in the core section of the accounts. Total accident costs however, include a substantial proportion of costs imposed by one user on others and are therefore treated as supplementary costs (transport system internal costs).

Environmental Costs

A wide range of transport related environmental impacts and effects, presently being hotly debated in all countries, is considered in this section of the accounts. Included in this cost category are: air pollution, global warming, noise, changes to nature and landscape and nuclear risks. The valuation of these environmental effects is carried out for all transport modes, provided adequate data is available.

It is the aim of UNITE to calculate these costs according to a harmonised methodology. Against this background it was decided to carry out all calculations for air pollution and noise with the EcoSense model running at the Institute of Energy Economics and the Rational Use of Energy of the University of Stuttgart. The model was developed within the series of ExternE Projects on "External Costs of Energy" funded by the European Commission. A description is given in the annex of this report. 

Taxes, Charges and Subsidies

Transport taxes and charges are exceptionally heterogeneous throughout Europe. In this section, the level of charging and taxation for the transport sector is documented for each mode of transport. Wherever possible, the revenues from taxes and charges are shown for fixed taxes and charges and variable ones. This information plays an important part in the ongoing discussions about the level of taxation between transport modes and countries. The comparison between taxes levied and the costs of infrastructure provision and use accrued per mode is central to this debate and holds a high level of political significance. Environmental taxes that apply to transportation are separately considered in this section. Taxes such as VAT that do not differ from the standard rate of indirect taxes are excluded from this study.

A further part in this area is reporting on subsidies. The need to maintain free and undistorted competition is recognised as being one of the basic principles upon which the EU is built. State aid or subsidies are considered to distort free competition and eventually cause inefficiency. Subsidies to the transport sector provided by the Member States are not exempted from the general provisions on state aid set out in the Amsterdam Treaty. There are, however, special provisions set out in the treaty in order to promote a Common Transport Policy for the transport sectors of the Member States (Treaty establishing the European Community : Articles 70 – 80). The subsidies of the transport sector are considered in this section, 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 to direct subsidies (e. g. monetary payments from the state to economic subjects). Indirect subsidies (e. g. tax reductions and tax exemptions that cause lower revenues of state budgets) are not quantified.

1.2.4 The Transport Modes of the Pilot Accounts

The modes covered in UNITE are road, rail, other urban public transport (e.g. metro, tram, trolley bus), inland waterways, short sea shipping (not relevant for Austria) and aviation. The level of disaggregation into types of networks and nodes, means of transport and user groups depends on data availability and relevance per country. Table 1 summarises this disaggregation for the Austrian Pilot Account. In brackets we give the German notion in order to avoid misinterpretations by Austrian readers of this Annex Report. 

In the case of Austria, the modes short sea shipping doesn’t exist, inland waterways is limited to the Danube harbours. 

Table 1: The modes, network differentiation, transport means and user breakdown in the Austrian Pilot Accounts

	Transport modes
	Network differentiation
	Means and user breakdown

	Road
	Motor- and expressways

(Autobahnen und Schnell​straßen)

Other federal roads

(Bundesstraßen B)

other roads

(Landes- und Gemeindestraßen)
	Motorcycles, Cars, Light goods vehicles LGV

(Motorräder, Mopeds, Pkw, Liefer​wagen bis 3.5 t Gesamtgewicht)

Buses

(Busse)

Heavy goods vehicles HGV

(Schwere Nutzfahrzeuge ab 3.5 t Gesamtgewicht)



	Rail


	National rail (ÖBB)

Non-ÖBB - companies
	Passenger transport

Freight transport

(only where possible)

	Urban Public Trans-port*
	–
	Sum of tram, metro, trolley buses

	Aviation
	National Airports (Vienna, Salzburg, Graz, Linz, Innsbruck, Klagenfurt)

Flight control services
	–

	Inland waterways
	Harbours only (Vienna, Enns, Krems, Linz)
	Only freight


* = The transport mode "urban public transport" offers difficulties. Ideally, only the categories urban/local buses, tramways and trolley buses are summarised under this mode. In some cases this separation is not feasible. The infrastructure costs of local/urban buses, for example, are included in the road infrastructure costs. Against this background, attention should be paid to the footnotes specifying which categories of urban public transport could have been taken into account. 

1.3 Results Presentation and Guidelines for Interpretation

The goal of the data collection and estimation of costs and revenues in each category was a level of disaggregation that shows the pertinent costs and charges of the relevant transport mode. From the available, but very heterogeneous input data and results, a structure for reporting transport accounts has been developed. All results are documented separately for each cost category and are summarised in modal accounts covering all cost and revenue categories (see chapter 5 of this report). 

Additionally, a set of data needed as basic data for all cost categories was collected to ensure that commonly used data are consistent between the cost categories. Minor discrepancies in the basic data used between cost categories are due to the fact that the level of disaggregation in the input data required for each cost category differed. 

The cost categories and taxes, charges and subsidies present a comprehensive estimation of transport costs and revenues. They are however, not a total estimation of transport costs. Each cost category could include data in further areas and a definite border had to be drawn around the data to be collected for this project. For example, the estimation of environmental costs does not include the environmental costs incurred during the manufacturing of vehicles, even though these costs could be estimated. These costs would be included in an ideal account, but lie outside the scope of the pilot accounts. Further transport costs categories such as vibration as attributing to environmental costs are not evaluated because no acceptable valuation method has been developed.

It should be noted that due to the separation into core and supplementary data with different levels of uncertainty and with different types (costs borne by transport users themselves versus external costs) a simple summing up of the different cost and revenue categories to totals and the calculation of a cost recovery rate is not sensible.

1.4 The Structure of this Report

This annex report contains four major parts: 

· In chapter 2, the input data used to calculate the figures given in the UNITE Pilot Accounts is presented. The calculations require the collection of a huge amount of figures and information. Chapter 2 does not aim to reproduce all of them but concentrates on the most important input data. 

· Chapter 3 deals with methodological issues. In some cases, the methodology developed in Link et al (2000) and very briefly summarised in section 1.2.3 above had to be adapted (e.g. because of limited data availability). Chapter 3 concentrates on these deviations from the general accounts approach of UNITE. Furthermore, the procedure to derive the results for the years 1996 and 2005 is described. 

· The fourth chapter of the report finally deals with the results of the calculations and their interpretation in detail. The descriptions in these chapters are organised along the categories stated in section 1.2.3 above. 

· In the last chapter, the detailed results of chapter 4 are finally brought together per mode. This final presentation of the results is the same for the different UNITE countries. 

2 Input Data

This chapter is divided into seven sections. The first section 2.1 presents the basic economic and transport data used for the calculations of several types of costs. The subsequent six sections discuss the most important specific input data on which the assessment of the cost and revenue categories of UNITE is based. These categories are: 

· Infrastructure costs (section 2.2)

· Supplier operating costs (2.3)

· Congestion costs (2.4)

· Accident costs (2.5)

· Environmental costs (2.6)

· Taxes, charges and subsidies (2.7)

Each of the six sections starts with a very short description of the main data needs of each individual cost and revenue category. As mentioned in section 1.3, we renounce repeating the detailed description of the methodology applied for the calculations of transport costs and revenues which is given in Link et al. (2000). The presentation of the input data is restricted to the most important values and figures but does not aim to reproduce all the data that has been collected for the calculations.

The data availability, the level of disaggregation and the quality of the input data differs considerably between and within the different cost categories. These differences of course influence the level of uncertainty of the results of our calculations. In order to make them transparent to the reader the following sections also contain - where useful - a judgement of the data quality. 

2.1 General Input Data

2.1.1 Basic Economic and Structural Data

In some cases, basic economic data is needed as inputs for the calculation of transport costs. In Nellthorp et al. (2001) it is, for example, defined that values (e.g. value of time, value of statistical life) grow with real incomes. Accordingly, the cost estimates for the year 2005 need information about the growth of the Austrian GDP. The following table contains the most important basic economic data used in our cost estimations. It is given for the base year of UNITE (1998) and the backcast and forecast years 1996 and 2005. 

The figures for the year 2005 are partly based on official forecasts (population), on values from other studies 
 (GDP) or estimates of the further development (price index, inflation rate of 1%/a). 

Table 2: Basic economic and structural data for Austria  
 

[image: image3.wmf]Data

unit

1996

1998

2005

Land area 

sqkm

83 858

83 858

83 858

Population 

1000

8 059

8 094

8 141

Population density

inhabitants/sqkm

96

97

97

GDP (current prices)

€ million

178 284

189 742

228 409

GDP (1998 prices)

€ million

182 292

189 742

213 041

GDP per capita (1998 prices)

€

22 620

23 442

26 167

growth of GDP / capita per period

%

3.6%

15.7%

employment rate

%

92.7%

92.5%

92.5%

Consumer price index

1996 = 100

100.0

102.2

109.6


2.1.2 Basic Transport Data

Here, we concentrate on the basic information about transport volumes in the three UNITE years, i.e. the base year 1998 and the backcast and forecast years 1996 and 2005 respectively. These figures are used to derive cost rates per unit of performance in the chapters with the results for each cost category (chapter 4).

Table 3 shows the figures for the different modes of road transport. The figures are differentiated according to the road infrastructure type. For this mode, detailed information is available about past, current and future transport volumes. The figures in the table make clear that all road transport modes - with the exemption of buses - are expected to grow between the UNITE base year 1998 and the forecast year 2005. The largest growth rate is predicted for heavy goods vehicles. 

Table 3: Transport volumes of road transport in Austria, in million vkm  
 

[image: image4.wmf]Mode

Road infrastructure

1996

1998

2005

mopeds, motorcycles

TOTAL

1 070

1 077

1 104

motor- and expressways

109

112

126

other federal roads

426

426

427

other roads

535

539

552

cars

TOTAL

46 025

48 573

57 912

motor- and expressways

13 236

14 548

19 145

other federal roads

18 567

19 453

22 900

other roads

14 222

14 572

15 868

buses

TOTAL

519

516

508

motor- and expressways

142

144

150

other federal roads

222

223

226

other roads

155

150

132

Light good vehicles

TOTAL

3 304

3 493

4 185

motor- and expressways

1 036

1 139

1 499

other federal roads

1 247

1 306

1 537

other roads

1 021

1 048

1 148

heavy good vehicle

TOTAL

4 858

5 446

7 246

motor- and expressways

2 197

2 533

3 447

other federal roads

1 494

1 645

2 239

other roads

1 167

1 268

1 560


Table 4 summarises the situation and development for rail transport. It is distinguished between the Federal railway company ÖBB and the other companies. The ÖBB produce about 95% of the total train-kilometres of the Austrian railway companies. For 2005 only the total of all companies is forecasted.

Table 4: Transport volumes of rail transport in Austria, in million train-km  
 

[image: image5.wmf]Railway companies

1996

1998

2005

Federal company (ÖBB)

124

138

passenger transport

83

90

freight transport

41

48

other companies

7

7

passenger transport

6

6

freight transport

1

1

TOTAL

130

145

154

passenger transport

89

96

102

freight transport

41

48

51


As mentioned in section 1.2, the UNITE mode category "urban public transport" covers modes which are normally contained in other mode categories: buses are part of road transport (see Table 3) and urban rail services are included in the mode rail transport. It is not possible to separate urban railway services from the rail data. Therefore, the table below only contains figures on metro, tramways and Trolley buses. 

Table 5: Transport volumes of urban public transport (metro, tram and trolley bus in Austria, in million vkm  
 

[image: image6.wmf]Mode

1996

1998

2005

Trolley bus

7

7

7

Tram

32

32

33

Metro

10

10

11


The increase in traffic performance of urban public transport between 1998 and 2005 is - following the trend development in the last years - assumed to be rather limited. 

A strongly different picture is given when coming the growth rate in aviation. In Table 6 some key indicators are presented that give evidence to the enormous development (in the past and forecasted) for aviation in Austria. The table shows the number of aircraft movements of commercial and charter traffic at the 6 national airports. An increase in aircraft movements of almost 20% (or about than 2.2% per year) is assumed between 1998 and 2005. 

Table 6: Transport volumes of aviation in Austria, in aircraft movements  
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1998

2005

TOTAL 

1)

229 235

241 623

281 357

scheduled

195 904

207 941

charter

33 331

33 682

1) 

Commercial aviation at the 6 international Austrian airports 

   (Vienna, Graz, Innsbruck, Klagenfurt, Linz, Salzburg)


For the mode inland waterway (in Austria only the Danube is of relevance) the information about vessel-km is not available. The transport performance on the Danube measured in ton-km and the transport volume (tons transported) can be seen in Table 7, where the transport performance and volume of all modes, disaggregated in passenger and freight traffic for 1998, can be found.

Table 7: Transport performance (passenger-km and ton-km) and transport volume (passengers carried, tons transported) per mode in Austria 1998
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Aviation

Danube 
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million
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197
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14

:
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Tons transported
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only metro, tram and trolley bus

2)

 

passenger traffic on the danube is marginal and therefore not relevant


2.2 Infrastructure Costs

2.2.1 Road

Our estimation is based on the current road cost account study of Austria for 2000, which will be published during 2002 
. This Austrian road accounts show cost categories (capital costs and current costs regarding to the infrastructure and accident and environmental costs) and related revenues for 6 different vehicle categories. Based on this information a cost coverage (total and for infrastructure) for each vehicle category is shown.

The Austrian road account is based on the assumption that 100% of the costs of motor- and expressways, 95% of other federal roads and 90% of the other roads are attributable to vehicles, the rest to other purposes. The Austrian road account estimates capital values by the synthetic method (with the help of the road authorities and their knowledge of the average values of different type of roads in different regions of Austria). This capital value is capitalized with the annuity method. 

The running costs by road type (only for all federal roads) are provided by the road operators for every year. The running cost for the non-federal roads are estimated in Herry et al. (2001) for the year 2000 and recalculated for 1998 and 1996 with the help of traffic performance data.

The road costs are allocated according to costs-by-cause principle by using cost functions (created with the help of multiple regression analysis).

These cost functions (created separately for running costs and capital costs) try to find a relationship between the costs on the one hand and the traffic performance (measured in vehicle-km, ton-km and axel-load-km) on the other hand.

2.2.2 Rail

The Austrian national railway company (ÖBB) publishes its annual business report since 1998 separated by infrastructure and operation. So for 1998 the capital value of the infrastructure part is listed in the schedule of fixed assets. For 1996 the capital values are not separated by infrastructure and operation. To derive this separation the proportion of the assets from infrastructure and operation of 1998 is taken. 

For the non-ÖBB-companies (about 10% of the total rail network length in Austria) annual business reports were available only for about 50% of the companies. These business reports give no separation of assets of infrastructure and operation. So for this 10% of the network analysis and calculations had to be done to derive capital values.

To derive the capital costs these capital values were capitalized with the annuity method using the social interest rate of 3% (see Nellthorp et al. 2001 – Valuation) and life expectancies for the different assets listed in the schedule of fixed assets which is listed in the annual report too.

The running costs for the ÖBB are noted in the income statement of the business report. In this case the same problem occurs as for the capital value: The separation of infrastructure and operation does not exist for 1996 and for all non-ÖBB-companies. These values are derived similar to the capital values.

2.2.3 Urban Public Transport

The infrastructure costs for buses are covered in the Austrian road account mentioned above, but only at a national level (no separation of urban buses). Detailed information for city related infrastructure (like tramways, etc.) is not available. 

There occur two major problems: 

Primarily only for Vienna (but just from 1999 onwards) a business report for the municipal public transport (“Wiener Linien”) is separated from the business reports of the other municipal utilities (“Wiener Stadtwerke”). For the other cities with public transport (tram, metro or trolley bus) business reports for the total of all municipal utilities only (public transport, energy, …) do exist. To fill this gap values were taken from the Austrian statistical office 
 that provides revenue and expenditure information for companies providing scheduled passenger traffic on land except rail.

Secondly, for the city of vienna there does not exist a separation of data for infrastructure and operation by the statistical office.

For urban public transport therefore no valid values for infrastructure costs could be derived, the values are included in the values for the supplier operating costs. 

2.2.4 Aviation

The accounts for aviation infrastructure in our Austrian pilot account cover the six national airports (Vienna, Graz, Salzburg, Innsbruck, Linz and Klagenfurt) and the flight control in Austria (Austro Control). This information derives from the annual financial reports of these companies. For the pilot accounts we did neither consider the regional airports nor the private airfields, since they are of minor relevance for civil aviation. 

In the schedule of fixed assets of all six airports the capital values are listed. These values were capitalized using the annuity method (using 3% social interest rate and life expectancies from the annual report of the airports of Graz and Vienna.

The running cost are listed in the income statement of the airports and the flight control and include the total running costs of infrastructure and operation.

2.2.5 Inland Waterways

In Austria there are of relevance concerning the infrastructure for inland waterways only the freight-harbours on the river Danube. The infrastructure on the lakes in Austria (only for leisure use) do not have to be considered. 

For this mode there occur similar problems as for public transport. The values shown comprise the total costs for infrastructure and operation. The data is provided by the Austrian statistical office (Statistic Austria). The sum listed comprises all of the companies of the category “help services for shipping” and includes the costs of:

· dispatch counters for shipping

· landing places

· rescue services

· docking

· harbour services

· locks

Capital values where not available, therefore depreciation and interest values have been taken direct from the information of Statistic Austria. No own calculation with the UNITE interest rate of 3% was possible.

2.2.6 Summary of Input Data

The following table shows an overview of the characteristics of the input data used per transport mode.

Table 8: Input data  for the computation of infrastructure costs by transport mode 

	Infra-structure
	Input data
	level of disaggregation 
	Quality of data, level of uncertainty

	Road
	Revenue data from the Austrian Federal Ministry of Finance - yearly data available.

Costs from the road cost account study for Austria 2000.
	6 vehicle categories and corresponding costs and revenues per category. 

The costs are differentiated in current costs and capital costs 
	High quality.
In the data sets for 1996 and 1998 no major uncertainties.

	Rail
	Financial data (costs, revenues, subsidies). Data sources are the annual reports of the federal railway company and 50% of the other companies showing a differentiation of the category infrastructure costs.

Asset accounts of the federal railway company and 59% of the other companies.
	Within the cost accounts the diseggregation was available as follows: Personnel, materials, other running costs, cross-sectoral costs, special costs, depreciation, interests.
	The data for 1998 has a high quality.

For 1996 some estimations were necessary.

	Aviation
	Financial data (costs, revenues, subsidies). Data sources are the annual reports of all six national airports and the flight control company in Austria.

Asset accounts for all six airports and the flight control.
	In the cost accounts the disaggregation was available as follows: material, taxes, personnel costs, depreciation, interest rates and exchange rate losses, extraordinary costs.

In the revenue accounts the disaggregation was available as follows: aviation revenues and non-aviation revenues.
	It is not possible to separate costs connected with the infrastructure for aviation. So on the cost side no separation can be done between flight and non-flight business. Therefore we show today the whole block of costs and revenues, but as detailed as possible.

	Inland Waterway
	Financial data (costs, revenues). Statistic Austria.

Asset account of Vienna harbour.


	Within the cost accounts the disaggregation was available as follows: material, taxes, personnel costs, depreciation, interest rates and exchange rate losses, extraordinary costs.
	Official Data for 1995 and 1998. 

It is not possible to differ between infrastructure costs and other costs.


2.3 Supplier Operating Costs

2.3.1 Rail

Basically, for the estimation of rail supplier operating costs the same input data as for infrastructure was used. Basis for all computations are the available business reports from the railway companies. For 1998 the ÖBB-report distinguishes between infrastructure and operation (which is relevant for supplier operating costs) and disaggregates into personnel costs, material costs, other costs, depreciation and interest rates. For 1996 this separation can be calculated by means of the reference year 1998. For the non-ÖBB railway companies this separation is not possible.

2.3.2 Urban Public Transport 

Beside the business report from the “Wiener Linien” also total information on infrastructure and operating costs from the statistical office is available (see chapter 2.2.3). For the other cities with non-bus UPT (tram, metro and trolley bus) the values for UPT are not separated from the total of municipal utilities. 

The values for Vienna and the total values are not divided into information for infrastructure and for operation.

So the information on supplier operating costs include also the infrastructure costs.

The table below shows the relevant input data categories, their level of disaggregation and uncertainty:

Table 9: Input data for the computation of supplier operating costs by transport mode

	Supplier operating costs
	Input data
	level of disaggregation 
	Quality of data, level of uncertainty

	Rail
	Business report from ÖBB - Operation and additional information from ÖBB - Operation
	Material, expenses for external services, personal (with detailed disaggregation), cross-sectoral costs, track user charge, depreciation, interests, others
	High Quality for ÖBB, nothing for non-ÖBB.

	UPT
	Financial Data: from “Wiener Linien” and in total of Austria.

No differentiation between infrastructure and operation
	-
	Official data for 1995 and 1998, no separation between infrastructure and operation


2.4 Congestion Costs

2.4.1 Values of Time

The values of time (VOT) per passenger-hour are taken from the UNITE valuation paper (Nellthorp et al., 2001) 
, PPP-adjusted and converted into factor costs (commuting and leisure values only). According to the valuation paper (Nellthorp et al., (2001) it was assumed that Values of Time grow over time in line with real incomes (elasticity of 1.0 to the country's real GDP per capita). The respective values (GDP per capita) are taken from Table 2. 

Table 10: VOT-Values for Austria non congested (PPP-adjusted values, Nellthorp et al. (2001), in € per passenger hour, 1998 prices
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According to the valuation paper (Nellthorp et al., (2001) the values presented in Table 10 have to be multiplied by 1.5 to get the value of time for the congested or delayed hours. This multiplication results in the following values of time per congested (delayed) passenger-hour:

Table 11: VOT-Values for Austria congested (PPP-adjusted values, Nellthorp et al. (2001), in € per passenger hour, 1998 prices
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2.4.2 Value of Time for Transported Freight

Also the values of time for the freight traffic is taken from the UNITE valuation paper (Nellthorp et al., 2001). For the road freight traffic the values are presented in values by vehicle hour and for the other modes in values per ton hour. For freight traffic exists no distinction between congested and non congested hours. The growth over time is calculated with the estimated growth of the GDP of Austria (same procedure as for the VOT for passenger traffic).

Table 12: VOT-Values for Austria freight traffic (PPP-adjusted values, Nellthorp et al. (2001), in € per vehicle hour (road) or € per ton hour (other modes), 1998 prices
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2.4.3 Input Data by Mode

The following tables show the different data used by mode to estimate congestion costs. Although a congestion costs study for road was carried out 
 (Schierhackl et.al. 1995). The results are not used for the UNITE pilot account study for Austria, because the methodology of this study is too different to the suggested methodology for UNITE. Therefore the calculations are mainly based on the assumption for Germany, which are taken over and adjusted for Austria.

Table 13: Input data, uncertainties and level of disaggregation for the computation of congestion costs 

	
	Input data
	Level of disaggregation 
	Quality of data, level of uncertainty

	Road
	a) Total vehicle-km (ECE, UBA, BVWP, own calculation).
	Motorway, trunk road, urban road; cars, motorcycles, bus, HGV, LGV.
	Based on official data and calculated for the UNITE years – good quality.

	
	b) Trip purpose from the ÖVVE (1995) 
.
	Business, commuter, leisure.
	Data from 1995 (survey results for Austria) - no update.

	
	c) Occupancy rate per trip purpose (ÖVVE, Langenlois mobility study 
 and own estimates).
	Business, commuter, leisure.
	Estimates based on official data on working day occupancy rates 


	
	d) Average speed (congested non congested) from Germany.
	Per road type and vehicle type.
	No values for Austria; use of German values.

	
	e) Average share of congested traffic from Germany.
	Per road type and vehicle type.


	No values for Austria, use of German values.

	
	f) Fuel prices 1996, 1998: Average prices of the respective year provided by the ÖMV.
	Gasoline, Diesel.
	Average values.

	
	g) Average fuel consumption (values from Germany).
	Per road type and vehicle type, congested, not congested.
	Good estimates from German TREMOD-model.

	Rail Pass.
	a) Total number of trips 1998 and 1996 (Eisenbahnstatistik)
	Regional, intercity.
	Official Data.

	
	b) ) Trip purpose share for public transport in total from the ÖVVE (1995).
	Business, commuter, leisure.
	Data from 1995 (survey results for Austria) - no update.

	
	c) Share of delayed trains from the ÖBB.
	Regional, intercity.
	Official data from ÖBB – assumptions: % of delayed trips = % of delayed trains.

	
	d) Average delay time – no official data available – own estimations
	Regional, intercity.
	Own estimation.

	
	e) Travel-purpose-split for each train category.
	Business, commuting, leisure.
	Assumptions based on survey (“Mikrozensus”, see BFS, (1996)).

	
	f) Valuation of time (inter urban rail - in vehicle waiting time – congested/delayed).
	
	

	Rail Freight
	a) Performance of freight trains (tonnes). 
	-
	Official data from RCA.

	
	b) No official data for share of delayed trains and average delay time available – use of German values.
	-
	Use of German values.


	Air
	a) Total demand of trips (pass) and tons (freight) from Statistic Austria.
	domestic, international.
	Official data.

	
	b) No data for trip purpose – use of German share.
	Business, leisure (commuting negligible).
	No empirical background for assumption in Austria (ÖVVE did not include air) – use of German shares.

	
	c) Share of delayed arrivals from AEA statistics for Vienna.
	-
	AEA – statistics for 1999 and 2000 (only for associated airlines, only for Vienna) – values used for passengers and freight.

	
	d) No data about average delay time – use of German values.
	
	Use of German values.

	UPT
	a) Total passenger km for tram, metro and trolley bus.

No data for bus – passenger km.
	Tramway, metro trolley bus.
	Official data from Eisenbahnstatistik.

	
	b) Share of trip purpose for Public transport in total from ÖVVE (1995).
	Business, commuter, leisure.
	Data from 1995 (survey results for Austria) - no update.

	
	c) Average speed congested, non congested from Germany.
	Tramway, trolley bus, bus (diesel), small buses.
	No values for Austria, use of German values.

	
	d) Share of congested passenger-km from Germany.
	-
	No values for Austria, use of German values.


For Inland Waterways no serious delays are reported.

2.5 Accident Costs

The methodology and steps to calculate the costs of transport accidents is described in Link et al. (2000) and especially in Doll et al. (2000). In these documents, comprehensive lists of data requirements are stated. For the assessment of total accident costs, input data concerning several cost blocks has to be collected. The table below summarises the main cost blocks that add up to the total costs of traffic accidents. 

Table 14: Cost blocks of the total traffic accident costs 

	Cost blocks
	Valuation issue

	Material damages 
	Valuation of damages to vehicles, parts of the infrastructure etc. involved in traffic accidents 

	Administrative costs
	Costs connected with the treatment of accidents by the police, the legal system, the social security and insurance companies

	Medical costs
	Costs connected with the treatment of injuries caused by traffic accidents

	Production losses
	Current and future lost output of victims of traffic accidents, replacement costs of the firms

	Risk costs
	Valuation of fatalities and injuries caused by accidents


In addition to the cost blocks, information about the payments of insurance companies and transfers of the social security has to be collected. In the following section the most important values and their sources used for the calculations of the different cost blocks for the UNITE transport modes are summarised.  

2.5.1 Road

The number of road accidents with damage to persons is published annually by the Austrian “Kuratorium für Verkehrssicherheit” in a very detailed way with regard to the different vehicle categories involved and the severity of the accidents. 

Because the official data only contains accidents with damage to persons recorded by the police, the main uncertainty with regard to the number of road accidents refers to injuries caused by non-reported accidents and accidents with material damage only. In the Austrian accidents cost calculation 
 available for 1993 (Metelka 1997) detailed calculations have been made. There also exist data about the number of accidents with material damage only as well as the share of non reported accidents.

In the table below, the official figures for fatalities and injuries are complemented with the results from the analysis of non-reported accidents. The table follows the victim or “monitoring” perspective of UNITE. 

The table includes also public transport, which mainly takes place on roads (these values include public transport tramway, bus, trolley bus and metro).

Table 15: Number of killed and injured victims of road accidents, 1998 
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The analysis about non officially reported accidents brings 30% more slight injuries. Severe injuries and fatalities are well reported.

The calculations with the help of Metelka 1997 give the following number of reported material damages (to police and insurance) and estimated non reported numbers of material damages:

Table 16: Number of material damages on road, 1998 
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It has to be said, that the values given for the reported accidents with damage are also calculated values, because such a statistic was available for Austria only until 1994. Since that year this information is not collected anymore. The calculation for the number of accidents with material damage use the assumptions, that these accidents develop from 1993 to 1998 (1996) in the same way as the accidents with human damage.

For Public Transport others than bus there exists no information about material damage.

Table 17: Input data for the valuation of the road accidents 

	Cost category
	Data sources, main input data
	Level of disaggregation
	Quality of data, level of uncertainty

	Material damages
	Accident cost study for Austria 1994.
	Light and severe.
	Good quality data for 1994, no Info for public transport (except bus).

	Administrative costs
	Accidents cost study for Austria 1994.


	Costs per case for police, administration of different insurances.
	Data for 1994.



	Medical costs
	Accidents cost study for Austria 1994.
	Average figures per case, distinction between temporary and stationary treatment and transport.
	Good quality of data for 1994.

	Production losses
	The net production value (i.e. total production value minus own consumption) is taken from national statistics:

Average age of victims out of accidents detailed accident statistics (number per age class) 
	Austrian average value
	Good data in the case of the net production losses, average values for replacement costs taken from Germany.

	Risk value (Value of Statistical Life VOSL)
	Source:
Valuation conventions of UNITE 

VOSL for Austria:
€ 1.68 mill.

Value for injuries in % of VOSL:

- Severe: 
13%

- Light: 
1%
	-
	In a WHO study (Sommer, Herry et al., 1999) on health costs a VOSL of € 1.5 mill. has been applied.




2.5.2 Rail

The number of fatalities and injuries caused by rail accident is annually published. The statistics contain detailed information about the different type of accidents (e.g. accidents during shunting, involved categories of persons (employees, passengers and third parties), accidents on level crossings, suicides). However, there does not exist a distinction between freight and passenger trains.

In contrast to road transport, the problem of underreporting is of minor relevance in the case of rail transport: Only petty accidents are not reported. From the point of view of costs they are unimportant. The table below summarises to total number of fatalities and injuries caused by rail accidents.

The valuation of the rail accidents is based on the same cost figures as for road (see Table 17). Only costs for material damages are based on information from the ÖBB. The ÖBB does not provide average damage costs per accident but a total sum of material damage costs.

Table 18: Number of killed and injured victims of rail accidents (ÖBB and non ÖBB), 1998 
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Fatalities and injuries caused by suicide or suicide attempt are listed above but not taken into consideration for the cost calculations.

The costs on material damage reported by the ÖBB are based on the following number of accidents: (disaggregated by accident reasons):

Table 19: Number accidents (ÖBB and non ÖBB), 1998 
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2.5.3 Urban Public Transport

The number of injuries and fatalities are shown in Table 15. The number for public transport in that table includes all bus services, tram, metro and trolley buses. For the categories tram, metro and trolley buses the following disaggregated information can be provided:

Table 20: Number of killed and injured victims of tram, metro and trolley bus accidents, 1998
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The valuation is based on the same sources as summarised in Table 17 with the exception of material damage for tram, metro and trolley bus. For these modes no information about material damage could be gathered or estimated.

2.5.4 Aviation

The number of accidents is published yearly by Statistic Austria. In the publication the number of accidents, the number of accidents with material damage to the aircraft (with distinction glider and motor aircrafts) and the number of injured and killed persons (no distinction by aircraft type, with distinction passenger, on board stuff) is indicated. Table 21 indicates the number for 1998.

Table 21: Number of accidents and killed and injured victims of aviation accidents, 1998 
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The valuation is based on the same sources as summarised in Table 17 with the exception of material damage (no values could be gathered or estimated).

2.6 Environmental Costs

The cost category environmental costs contains seven different types, namely

· Air pollution

· Global warming

· Noise

· Nature, landscape and further environmental effects

· Nuclear risk

The discussion of the input data below is divided according to these different cost categories. 

2.6.1 Air Pollution

For quantifying the costs due to airborne pollutants the Impact Pathway Approach, the methodology developed in the ExternE project series 
 has been applied. 
 It comprises the steps

· emission estimation,

· dispersion and chemical conversion modelling,

· calculation of physical impacts, and

· monetary valuation of these impacts.

For the calculation of the costs of direct emissions from vehicle operation emission inventories in spatial disaggregation are needed, i.e. a geo-coded data set for the different air pollutants. For each emission inventory, Europe-wide impacts are calculated and subtracted from impacts resulting from a reference inventory without these emissions. This procedure using a reference inventory is required, because of air chemistry processes where “background” emissions play an important role.

Beside emission data, the distribution of the population all over the space is the second central input for the calculations of the most important costs of air pollution, i.e. the health costs. 

The input requirement for the model calculations (done by IER) was described by IER. The data should contain the relevant emissions of the different modes.

All the needed emission data – presented in Table 22, Table 23, Table 24 and Table 25 - was provided by the Federal Department for Environment.

The data covers all UNITE relevant modes for Austria, (road, rail, UPT, aviation, inland waterways) and is disaggregated according to the needs of the model from IER.

Table 22, Table 23, Table 24 and Table 25 show the emissions of the road sector with distinction between road type and vehicle type.

Table 22: Emission of air pollutants of road transport, in t/a, 1998
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The column of PM10 only contains the particles emitted through the exhaust pipe, the non-exhausted emissions of particles resulting from dust raising, abrasion of tyres etc. are not available. 

Rail transport and urban public transport (except buses) are mainly powered by electricity. So a main input is the electricity production mix for these two modes. This information is provided by the Federal Department for Environment (UBA) as well and is based on an Study for urban transport. The UBA uses this mix also for rail.

Table 23: Electricity production mix for rail transport and urban public transport, 1998
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Based on this production mix and on the information on diesel traction, the UBA derives the following emissions for rail and UPT (except bus, which is included in the information for road):

Table 24: Emission of air pollutants of rail transport and urban public transport, in t/a, 1998
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In the case of aviation, the information is divided into the emission due to the LTO-circle (landing and take off), which is mainly relevant for air pollution and partly for global warming (see chapter 2.6.2) and flight emissions (relevant for global warming – see chapter 2.6.2).

The information for aviation supplied by the Federal Department for Environment is presented in the following table.

Table 25: Emissions from aviation in Austria, in t/a, 1998
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For PM10 caused by aviation no serious estimates have been done for Austria.

The tables above summarise the main input data to the ExternE model (see the annex of this Appendix Report). 

2.6.2 Global Warming

The input data for the calculation of the costs of CO2 are shown in the tables above (chapter 2.6.1), partly immediately in form of CO2 emission data. In the other cases, CO2 emissions have been calculated from fuel consumption data (aviation) and from information on energy consumption and the electricity production mix (rail and urban public transport) shown in Table 23 above. In the case of aviation, the CO2 emissions on the airports (LTO cycles) and the emissions of the flight calculated by fuel consumption have been taken into account. Therefore in the case of CO2 emission we could not keep the territoriality principle of the UNITE pilots accounts.

A shadow value of 20 Euro per ton of CO2 emitted is used for valuing CO2 emissions, which reflects a European average cost estimate of meeting the Kyoto targets. 

Looking further into the future, more stringent reductions than the Kyoto aims are assumed to be necessary to reach sustainability. Based on a reduction target of 50% in the year 2030 compared to 1990, INFRAS/IWW (2000) use avoidance costs of 135 EUR per ton of CO2; however one could argue, that this reduction target is not or not yet accepted. Available damage cost figures would be substantially lower. 

For the Austrian road cost account study (Herry et al. 2001) a value of 79 Euro per ton of CO2 for the year 1998 is used (finally using the value for 2000, which is 82 €/ton). This value was derived by calculating an median of different values found in various studies on this topic. The following Figure 1 shows the different values and the derived median 1998 which was used for the Austrian road cost account.

Figure 1: Cost per ton of CO2 in studies used for deriving a median value in the Austrian road cost account study (Herry et al. 2001) – all values at 1998 prices
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However for the UNITE account the value of 20 EURO per ton of CO2 is used!

2.6.3 Noise

The quality of the input data for the calculations of the costs due to noise exposure is rather low in the case of road transport. The available information on the number of flats exposed to different noise levels is published in the sixth environmental control report from the Federal Department of Environment. This data shows no differentiation between day, evening and night time. Except this information the data for road and rail is good. For aviation only some estimates for the main airport are existing for different years (between 1990 and 1997 und forecast estimates for 2000).

From these information the following number of persons affected by noise in different noise exposure classes could be calculated:

Table 26: Population (million persons) exposed to different categories of noise levels,
1990 to 1998 
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For urban public transport no separate values do exist. UPT is included in the values for road.

No estimates for inland waterways exist, but it is assumed, that more or less no persons are exposed to noise.

As in the case of the costs of air pollution, the ExternE model has been used for the valuation of the adverse effect of noise exposure. Noise costs were quantified for a number of health impacts calculated with new exposure-response functions. In addition, amenity losses were estimated using a Hedonic Pricing approach, i.e. information about reduced values of real estates along/near noisy transport infrastructure links/areas was used for the calculations. The methodology for quantifying noise costs was extended to the calculation of physical impacts. Costs for the following endpoints were quantified:

· Myocardial infarction (fatal, non-fatal)

· Angina pectoris

· Hypertension 

· Subjective sleep quality

The calculation to derive costs due to noise with the help of the values above have been done by IER.

As additional information for the calculation by IER average monthly expenditure for flats have been collected (information per federal country of Austria).

Table 27: Average expenditures (€) on flats in Austria (1998) 
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2.6.4 Nature, Landscape and Further Environmental Effects

For this cost category no information could be derived for Austria

2.6.5 Nuclear Risk

In Austria no nuclear electricity production exists. The railways and partly also UPT companies have there own electricity production. So the electricity import of other countries (including also “nuclear” electricity) is very limited.

2.7 Taxes, Charges and Subsidies

Taxes, charges and subsidies are calculated and estimated within the respective infrastructure or supplier operating costs sections of each mode. The following table presents the main data sources.

Table 28: Input data and data quality for the calculation of taxes, charges and subsidies 

	
	Input data
	Level of disaggregation 
	Quality of data, level of uncertainty

	Road
	Federal Ministry of Finance, ASFINAG, Austrian road cost account study.
	By vehicle category and by
type of charge/tax
	Very high.

	Rail
	Annual business report of the ÖBB (separate information for infrastructure and operation), Federal Ministry of Finance
	Infrastructure charges
Subsidies for Infrastructure

Ticket revenues
subsidies for public service.
	Very high.

	Urban and regional PT
	Total revenues of scheduled passenger transport companies except rail from Statistic Austria
	Revenues
	Official data for 1995 and 1998.

	Aviation
	Business accounts of airports,

Federal Ministry of Finance
	Aviation revenue, non aviation revenue, security payment
	Very high.

	Ports
	Total revenues for business sector “help services for shipping” from Statistic Austria
	-
	Official data for 1995 and 1998.


Methodological Issues

The methodology how to proceed within the different cost fields to assess the transport costs is described in detail in Link et al. (2000) 
 and very briefly summarised in section 1.2 of this Appendix Report. Against this background, we renounce repeating the extensive methodological discussion but concentrate on the following issues: 

· deviations from the general methodology developed in Link et al. (2000) and/or specific methodological issues that should be discussed in more detail within UNITE 

· the backcast and forecast methodology applied to estimate the cost figures for the years 1996 and 2005 respectively

2.8 Infrastructure Costs

Generally, we carried out the methodological working steps for the calculation of infrastructure costs which correspond to Link et al. (2000). In difference to this described approach for Austria it was not possible to use the perpetual inventory concept. For non of the modes it was possible to collect infrastructure investment data for a long time series. So the capital values where either derived by a synthetic method (for road) or by using the value of assets that can be found in the schedule of fixed assets of the annual business reports, or by using the deprecation and interests given in the income statement of the companies.

Additionally the applied methodology differs for all modes from the Link et al. (2000) in the following points:

· Aggregation level: Depreciation and interests for a cost category are shown overall, not further differentiated, no separation of depreciation and interests, because of use of annuity method for capitalisation (except for UPT and IWW, where deprecation and interests given in the income statement of the companies are shown)
· Cost structure: No differentiation between fixed and variable costs because there was not enough information for a reliable and accurate split.

· Data availability: 

· For UPT and inland waterway ports it was not possible to get business reports for all companies and harbours (which partly included in total business reports of municipal utilities) – values gathered by Statistic Austria are used – separation of infrastructure and operating costs were not possible.

· For airports it is not possible to separate costs, asset values (and depreciation) of flight-related infrastructure from the total (and from the non-flight-related part).

2.8.1 Road

Base Year: Basic data derives from the current Austrian road cost account study for the year 2000. The capital value calculated in this study by the use of the synthetic method for the year 2000 minus the investments in the years 1999 and 2000 gives the capital value for 1998 (calculations include also the conversion to 1998 prices). These values (available for the different road types and per federal country of Austria) were capitalised by using the calculation model (annuity method) of the road cost account study (with the UNITE social interest rate 3% - in the Austrian road cost account study a interest rate of 3.5% was used). The life expectancies used for this model have been developed within the road cost account study for 2000. They are highly disaggregated by asset type, road type and federal country of Austria. The next table shows the used life expectancies.

Table 29: Life expectancies for road assets (years)
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The running costs (which include administration, operation and replacement – a separation of replacement costs is not possible) come from the Federal Ministry of Transport, Innovation and Technology.

Backcast methodology: For 1996 the same procedure as for 1998 is used.

Forecast methodology: The starting point of the forecast for 2005 is the result of the road cost account study 2000. At first the planned road infrastructure investments are added to the values for 2000 (at prices 1998). The information on this planned investments are taken from preliminary statements from the Austrian general traffic plan (GVP). The work on this traffic plan is ongoing. Final information on investments in new infrastructure is not yet available. This preliminary information describes that the average investments per year until 2005 will amount about €145 million (at 2001 prices) by the state and about €500 million (at 2001 prices) by the ASFINAG. It is expected that 50% of this investments belong to new infrastructure investments (the other part is reinvestment). After addition of these infrastructure investments to the values for 2000 again the road cost account model is used for calculating the capital costs. The running costs are estimated by using a linear forecast based on the running cost development of the last ten years.

2.8.2 Rail

Base Year: The capital value is based on the schedule of fixed assets of the annual business report of the ÖBB – part infrastructure. This assets values are then capitalised with annuity method using the social interest rate of 3% and live expectancies given in the business report (refer to Table 30).

Table 30: Life expectancies for rail assets (years)
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The running costs are taken from the income statement from the ÖBB infrastructure.

For the non ÖBB-companies business reports are existing for about half of the companies. These reports do not have a distinction between operation and infrastructure. Therefore in the capital costs and running costs of these companies the costs from operation are also included. The total costs for all non ÖBB-companies are calculated by using average costs per net-km from the known parts and applying these costs to the net of the other companies (where no business reports could be collected). The existing uncertainties due to this are not relevant for the total rail infrastructure costs, because the well known part of the ÖBB infrastructure is more than 90% of the net length and more than 98% of the capital value. 

Backcast methodology: For 1996 there exists no differentiation between operation and infrastructure within the ÖBB business report. To get this distinction the proportion of 1998 is taken. All other calculation are the same as for 1998.

Forecast methodology: The work on the Austrian general traffic plan (GVP) is ongoing. Final information on investments in new infrastructure is not yet available. Preliminary information could be collected. This information describes that the average investments per year until 2005 will amount about €730 million to €870 million (at 2001 prices). It is expected that 50% of these investments belong to new infrastructure investments (the other part is reinvestment). With the help of this values a capital value for 2005 can be calculated. The running costs are calculated by extrapolating the development of the last years and by taking into account a growth of productivity.

2.8.3 Urban Public Transport

For urban public transport no total values of infrastructure cost could be derived. The available data has no separation between infrastructure and operation. So the infrastructure costs are presented in total with operating costs and shown in the chapter supplier operating costs.

2.8.4 Aviation

Base Year: The basic information derives from the business accounts (annual reports) from the six national airports Vienna, Graz, Linz, Salzburg, Klagenfurt and Innsbruck and from the air traffic control company Austria Control which is responsible for air traffic control all over Austria. It is not possible to separate the information from the annual reports into flight related infrastructure and non-flight related infrastructure costs (for revenues the business reports of the airports distinguish between aviation and non aviation revenues). Therefore the whole schedule of fixed assets and the whole income statement is used for deriving capital costs and running costs (so there is also no separation between infrastructure costs and operating costs possible).

The capital value (out of the schedule of fixed assets) is capitalized with the social interest rate of 3% and life expectancies from the annual business reports (airport Graz and Vienna give information about this) by using the annuity method. The used life expectancies are shown in the table below.

Table 31: Life expectancies for airport assets (years)
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Backcast methodology: For 1996 the methodology is the same as for 1998 – the same data was available.

Forecast methodology: No detailed information on planed infrastructure investments was available. For the Vienna airport it is known, that investments on terminals are planned in order to blow up the capacity. This project is assumed to be started in 2004 and to be ready in 2007. A new parallel run way is planned for 2010 (start of the building phase: 2008). 

A new bus gate is planned to start its operation in 2004.

For the non aviation part of the airport a new office park should start with its operation 2004.

For calculating infrastructure costs for 2005 the investments in the years 1999 and 2000 and the planned investment (information available in the business report 2000 of the Vienna airport) is used. Due to the fact that the Vienna airport is the most important one and the information for the other airports is not as detailed, the calculations for 2005 are based on the information for the Vienna airport.

2.8.5 Inland Waterways

Base Year: For inland waterways data allows to give only information on total infrastructure and operating costs. The depreciation and the interest payments have to be used directly from this information from the statistical office (total for Austria), because a schedule of fixed assets was only available for the Vienna harbour but not for all other inland waterway harbours.

The following list shows the different types of costs taken into consideration:

· Personnel

· Material and expenses for external services

· Depriations

· Interests

· Taxes

Backcast methodology: In case of inland waterway infrastructure the year 1995 is used as backcast year, because for 1996 no data is available. For 1995 the same procedure as for 1998 is used.

Forecast methodology: No detailed information on planed infrastructure investments was available. The changing rates per year from 1996 to 1998 are used for calculating 2005.

2.9 Supplier Operating Costs

2.9.1 Rail

Base Year: The supplier operating costs are based on the income statement of the annual business report of the ÖBB – part operation. 

The following list indicates the available cost categories:

· Material, goods, services (includes consumables, fuel costs, maintenance, cleaning and servicing) 

· Expenses for external services

· Personnel (additional brake down information was delivered by the ÖBB)

· Other running costs (e.g. tenure and rental, fees, compensation for expenses or employees, insurances and compensation)

· Depreciation (additional brake down information was delivered by the ÖBB)

· Interest

· Cross-sectoral costs (inter-company invoicing)

· Track user charge

Revenues (as an aggregate) and subsidies are also displayed.

The non ÖBB-companies have no separation between infrastructure and operation. Therefore no supplier operating costs can be given for this companies (The values are included in the infrastructure values).

Backcast methodology: For 1996 there exists no differentiation between operation and infrastructure within the ÖBB business report. To get this distinction the proportion of 1998 is taken. All other calculation are the same as for 1998.

Forecast methodology: Estimates from the ÖBB were not available. Therefore the forecast based on the forecasted development of the traffic performance.

2.9.2 Public Transport 

Base Year: The supplier operating costs for Public Transport are based on data from the Austrian Statistical Office. This data does not differentiate between infrastructure and operating costs. So the total data is presented here.

The following list indicates the available cost categories:

· Personnel

· Material and expenses for external services

· Other running costs

· Depreciation

· Interest

· Taxes

Revenues and subsidies are also displayed.

Backcast methodology: The data from the statistical office is not available for 1996 but for 1995. So the backcast is done for 1995 instead of 1996. As the same data is available the methodology does not change between 1995 and 1998.

Forecast methodology: The forecast is based on the forecasted development of the traffic performance, because no general information on development in the UPT sector is available.

2.10 Congestion Costs

2.10.1 Road

Methodology for delay costs: The methodological approach for congestion costs in road transport follows the methodology used in the German UNITE transport accounts (see Annex report D5 – German – Link et al. 2001). For Austria no congestion information about speeds in peak hours versus normal hours and no information about percentage of delayed passenger-km or lorry-km are existing. A congestion costs study carried out by Schierhackl et al. 1995 estimates percentage of traffic performance affected by congestion. In this report the definition of congestion is rather different to the approach in German UNITE account. For instance a speed reduction from average 90 km/h under normal conditions to 60 km/h  on motorways is used as congestion. For these average speeds a percentage of affected traffic performance is estimated. So a different usage of time under normal and under congested conditions can be calculated.

Compared to the German model, where the average speed under normal condition on motorways is 120 km/h and under congested conditions 20 km/h. So the average speed reduction in this model is much higher than in the study by Schierhackl et al. 1995.

In order to get better comparison within UNITE it was decided to stick to the German methodology for deriving congestion costs for road.

The average speeds used in the German model can not used directly for Austria. This is due to the fact that the speed limit on motorways is different in Austria. So for the Austrian calculation the average speeds on motorways under normal condition have to be adapted for Austria by estimation.

The following speeds are used for deriving road congestion costs:

Table 32: Estimated speeds per vehicle and road type (km/h)
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For the percentage of traffic performance affected by congestion the values from Germany have been taken. These seems to be a rather good estimation, because the traffic conditions in Austria and Germany are similar. 

Table 33: Share of vkm under disturbed traffic conditions (German UNITE account)
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The vehicle occupancy per travel purpose and the share of travel purpose on roads is based on the Austrian mobility behaviour survey for 1995 (Herry et al. 1999).

Table 34: Vehicle  occupancy by travel purpose – road – individual passenger traffic
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It is not possible to give different trip purpose shares and different occupancy rates by different road types.

With this input data and the information about the vehicle kilometres (see Table 35) on the different type of roads and for the respected years. The additional time costs due to delays caused by congestion can be derived.

Table 35: Vehicle kilometre (million vkm) on Austrian roads, 1998
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Also the calculation of additional fuel costs due to traffic congestion on road need the vehicle kilometre as input values. Moreover average fuel consumption and average fuel prices are needed for the calculation. The average fuel consumption per vehicle and road type and under congested and normal traffic conditions are taken from the German calculations (Link et al. 2001) as there are more or less no differences in the vehicle composition within one vehicle class. The average fuel costs are taken from statistics of the ÖMV (Austrian Mineral Oil Company).

Table 36: Fuel consumption on different road types by different vehicle types (l/100km)
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Table 37: Average fuel price in Austria 1996 and 1998, 1998, € per litre, 1998 prices
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Backcast methodology: Between 1996 and 1998 the changes in speeds and percentage of congested passenger-km did not change that much, that others values have to be estimated. So instead of the 1998 passenger-km and values of time the 1996 ones are used for calculating the congestion costs for 1996.

Forecast methodology: For the 2005 forecast the demand forecast is used. The fuel price is assumed to stay constant at real prices. A slight decrease of percentage of increased traffic performance is assumed, due to the fact that additional traffic takes to a higher percentage place at not congested times.

As no in depth studies on this sector have been done in Austria, this is only an assumption without any background information.

2.10.2 Rail

Methodology for congestion costs of rail passengers

The aim is to estimate the number of passengers affected by the delays in order to calculate the value of time, lost due to delayed trains. 

To reach this aim information on delayed trains, average delay time and occupancy rates of the delayed trains is necessary.

From the ÖBB only information on the percentage of delayed trains (separated for local and regional trains and for inter-city-trains, more than 5 minutes) is available.

Therefore some estimates had to be done. The first assumption is, that the delayed trains have the same occupancy as an average train per train category. So the percentage of delayed trains can be used as percentage of delayed passenger trips. This assumption is used although it is known theoretical that trains during peak time are more delayed and have a higher occupancy rate in peak time as well. Anyway, this knowledge is not taken into account due to missing information about the real differences.

Due to the fact that from the ÖBB information on average delays is not available, assumptions have to be made.

These assumptions are based on expert interviews (ÖBB, railway consultants).

The following table shows the delay probability and the estimated average delay time in dependence of the train types.

Table 38: Average delay (minutes) and delay probability – rail passenger 
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As well as for road calculations the additional time costs for rail are calculated separately for different trip purposes. This is done by using the value of time from the valuation note (Nellthorp et al. 2001 – see Table 10 and Table 11) and the number of delayed and non delayed trips and the share of these trips by trip purpose (source: Herry et al. 1999).

Table 39: Rail passenger trips (million) and share of trip purpose, 1998
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Backcast methodology - rail passengers: Since the differences in punctuality of passenger trains did not differ very much in the last years (information from the ÖBB), the values used for 1998 are also used for 1996. So the difference between 1998 and 1996 are within demand and values of time.

Forecast methodology - rail passengers: For the 2005 forecast the demand forecast is used. All the other figures needed for the calculation remain the same as 1998 (except the VOT, which growths with the forecasted growth of the GDP of Austria).

Methodology for time costs - rail freight: 
Rail Cargo Austria did not provide delay statistics. Also the rest of the ÖBB is not informed about such data. Therefore the assumptions used in the German calculation were also used for calculations within the Austrian model. For the German calculations the following average delay and delay probability have been used:

Table 40: Average delay and delay probability - rail freight, 1998

[image: image36.wmf]Rail

freight

Freight volume [Million tons]

82.82

Average delay [min.]

15.00

Delay probability

15%


2.10.3  (Urban) Public Transport

Methodology for delay costs: For Austria so far no study on congestion or delay costs in public transport exists. Also delay statistics are not available. Moreover information on passenger trips and passenger km in public transport is not available for buses in total (only for some regions passenger trips with buses are available). Therefore the calculation is based on the average speeds and the percentage of delayed passenger-km. For buses a calculation is not possible.

So the delay costs for urban public transport are underestimated because the costs of delays of bus-passengers have not been calculated.

To derive values for congestion costs of urban public transport (under the given problems described above) estimates about average speeds (normal and congested) and a percentage of delayed trip-km have to be made. For tram the average speed from trams in Vienna are taken and also used for trolley buses. The speed in congested situation is taken from the German calculations (neither statistics nor any studies for Austria are available).

For metro the delays are assumed to be rather small. They are neglected.  

The following tables show the values for speeds, share of congested passenger-km, number of passenger-km and share of different trip purposes.

Table 41: Speeds of tram and trolley bus (normal and congested), share of congested passenger-km
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Table 42: Passenger-km (million km) and share of trip purpose of metro, tram and trolley bus, 1998
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Backcast methodology: It is assumed, that the differences in punctuality do not differ very much. So the values used for 1998 are also used for 1996. Therefore the differences between 1998 and 1996 are within demand and values of the time.

Forecast methodology: For the 2005 forecast the demand forecast is used. All the other figures needed for calculation remain the same as 1998 (except the VOT, which growth is in line with the forecasted growth of the GDP of Austria).

2.10.4 Aviation

Methodology for delay costs: Within Austria neither Austro Control (the Austrian flight control) nor the Airports provide delay-statistics. The reason is that delays are a delicate subject and the different partners are quarrelling about the guilty for the delays. So nobody starts collecting or publishing delay statistics.

The Association of European Airlines (AEA) publishes a delay statistic where the Vienna airport is also reported (AEA punctuality statistics). These statistics give the percentage of flights and the average time-delay (minutes) for departures and arrivals on the Vienna airport. The values into account take the associated lines only. Moreover the information contains only intra-European flights. 

For the year 2000, which is used for 1996 and 1998 this statistic lists 23,1% of the flights as delayed (more than 15 minutes delay time) and an average delay of these delayed flights of 40 minutes.

With the assumption that the distribution of the passengers is the same as for the aircrafts, 23,1% of the passengers are delayed on average 40 minutes. To calculate the costs due to delays the number of passengers and the trip purpose share is needed. The VOT (normal and delayed) are already listed in Table 10 and Table 11. The trip purpose share is taken from the German account, because no surveys on trip purpose within the mode “air” are available for Austria.

Table 43: Passenger trips (million) and share of trip purpose – aviation, 1998
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Backcast methodology: For 1996 also the information on delays from the AEA for the year 2000 is used. The calculation are done with the demand and the VOT for 1996.

Forecast methodology: For the 2005 forecast the demand forecast is used. Due to a strong increase of the demand of passenger and aircraft movements the punctuality decreases. Capacity increase at the Vienna Airport (terminal extension, new parallel runway) will increase the punctuality not before 2005. So it is assumed that the punctuality decreases with 70% of the increase of passengers.

2.11 Accident Costs

Methodology for delay costs: To derive the total accident costs different subgroups of costs have to be analysed and calculated:

· Materials damage, 

· administration costs, 

· medical costs, 

· production losses and 

· the valuation of the risk associated with using transportation 

Each of these subcategories is valued through the use of the number of incidents and the costs arising from the incident. 

The data availability and plausibility is described in chapter 2.5.

According to Deliverable 2 (The Accounts Approach, Link et al. 2000) the accident costs are divided into internal and external accident costs. External accident costs are costs imposed by the transport user not effecting the transport sector. Hence “internal costs” embrace all costs borne by the individual transport users (e.g. damages to property not covered by insurance companies and the risk associated with using transport) and costs borne by the community of transport users (including all costs covered by traffic insurance companies). Explicitly external costs are administrative costs for police or the legal system, the costs of medical treatment not covered by traffic insurance companies and production losses. Due to the present data situation in Austria it was not possible to divide medical costs into internal and external costs, and thus in a simplified approach this cost component was considered to be totally external. The remaining internal costs therefore comprise only costs of material damages and the risk value. The risk value is considered to be internal for the purpose of UNITE. This means that we implicitly assume that accident risks are fully anticipated by individuals when they decide to take part in transport. External accident costs are considered to be core data while internal accident costs are considered additional information only, because the costs are borne by the transport users and not society as a whole,.

In comparison with the Austrian road cost account study (Herry et al. 2001) a big difference occurs according to the risk value. In this study the costs due to the risk value are external. The reason for this is a different explanation of external. In the Austrian study external means, that the costs are not paid by the causer (or his insurance).

The methodology applied here followed the recommendations of Interim Report 8.2 “Accounts Approach for Accidents” of the UNITE project (Doll et al. 2000). 

a)
The costs of medical treatment

The costs of medical treatment of traffic casualties can be broken down into a number of different activities as shown in Table 44. This table shows the unit costs used for valuing costs of medical treatment. These figures are used for injuries in all modes. 

Reliable information on the coverage of costs for the medical system by transport users’ insurance companies could not be retrieved. Therefore, all costs related to the medical treatment of accident casualties were considered as external to the transport sector. 

Source of these values is the Austrian Accident cost calculation (Metelka et al. 1997) for 1993. The values are recalculated for 1998 (and 1996 and 2005) by using the consumer price index.

Table 44: Average costs for medical treatment per type of action and degree of injury 1998, in € per casualty, 1998 prices
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b)
Production losses

According to the methodology described in Doll et al. (2000) the cost category “Production Loss” comprises two elements: 

· The loss of the production power of steadily disabled or traffic fatalities. 

· The temporary costs for the victim’s employer. 

The lost production time per victim takes into consideration the duration of various medical actions and the duration of partial disability preventing the victim taking part in the production process. The effective loss of productive time further considers the degree of disability to and the share of victims of employable age. The respective input data is given in the following tables.

Table 45: Statistic on age per accident victim and lost working years, 1998
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Table 46: Composition of the lost working time per degree of injury
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The gross production loss per lost year of working time refers to the production potential of the national economy rather than to the actual GNP. Thus the gross production loss is composed of the GNP per capita in employable age and the relation between GNP and the production potential (1.04 according to the Cochrane-Orcutt production function). In order to avoid double counting with the Risk Value the future consumption was subtracted from the gross production potential. The resulting net production potential then was discounted to 1998 using a social interest rate of 3%. The respective input and output values for 1998 are shown in the next table.

Table 47: Estimation of net production potential per year 1998, in € per capita, 1998 prices
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For direct replacement costs a value of € 3025 per fatality or severe injury was used in the German account. This value is also used for the Austrian calculations because no value for Austria could be gathered.

The value per casualty is used for all modes.

c)
Valuation of administrative costs

Administrative costs are composed of the costs for police, justice and for the insurance sector. The average costs by casualty are taken from Metelka et al. 1997 and than connected with the number of casualties.

This information is valid for road transport only (Metelka et al. 1997 calculated the road accident costs only), but due to lack of information for the other modes these values are taken also for the other modes.

Table 48: Average administrative costs per casualty 1998, in €, 1998 prices
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d)
Valuation of material damages

Information on the average costs of accidents was only available for road accidents (including damages to buses). Average material damages for other modes or other types of public or private property were not available. The total costs of material damage for rail were provided by the ÖBB (these figures cover only the accidents of ÖBB and not those of non ÖBB-companies).

For road transport accidents average damage costs are presented in the Austrian accident cost study (Metelka et al. 1997), differentiated by passenger cars, motor cycles, buses and goods vehicles. 

In the accident cost study mentioned above a coverage of damage by the insurance sector (liability and comprehensive insurance) of 73% is reported for 1993. This value is also taken for the respective UNITE years (1998, 1996 and 2005). For the non reported cases (which are estimated in the study of Metelka et al. 1997 – refer to Table 16) the same unit costs as for reported trips are assumed.

Table 49: Average unit costs per material damage of road accidents 1998, in €, 1998 prices
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Due to the non-availability of data, which estimate the costs of damage to public or non-transport-related private property, all costs of material damages are considered to be totally internal to the transport sector. Unfortunately, it was not possible to obtain information on the significance of the costs related to damage to public property in Austria.

e)
The risk value

The Risk Value was set according to the recommendations of the UNITE valuation conventions: 

· € 1.68 million for fatalities,

· 13% of € 1.68 million = € 218 400 for severe injuries. 

· 1% of the value of statistical life = € 16 800 for slight injuries. 

Risk values for relatives and friends were not considered. For UNITE accounts, risk value is considered to be fully internal.

Backcast methodology: The accident cost accounts 1996 are based on the actual number of accidents and casualties reported by the Federal Statistical Office for 1996. As for the core year 1998 we used average cost values for all cost categories, only the benefit transfer rules given in Nellthorp et al. 2001 had to be applied. 

Forecast methodology: Unit costs per injury, fatality and material damage 2005 were derived from the 1998 values by considering the estimated growth in GDP/capita for all damage categories. 

The number of physical units 2005 is calculated differently for each mode. 

For road the security package of the government (created in 2001) has to be taken into account. This package aims a limitation of accidents by about 50% in the next couple of years. Considering that this is a high flown political aim for the UNITE calculations it is assumed that this aim is reached only partly until 2005 and therefore all physical units are reduced by 25% from the base year 2000.

For the other modes no real changes are expected. Therefore the mean of the physical units for 1996 and 1998 is taken. 

2.12 Environmental Costs

2.12.1 Air Pollution

The calculations carried out with the ExternE model followed the method as described in Link et al. (2000) and especially in the annex to this report. 

Backcast methodology: For all three relevant transport modes the figures for 1996 are available for the emissions of the different air pollutants and - in the case of rail - the energy consumption and electricity production mix. These changes and the changes of the number of population (refer to table 2.1) serve as base for the adjustment of the 1998 results. The following tables summarise the emission data for the three modes road, rail and air transport. 

In the case of road transport, the total emissions measured in tons / year (t/a) of most air pollutants slightly decreased in Austria though there was quite a substantial increase in traffic volume between 1996 and 1998 (refer to Table 22): The higher share of "cleaner cars" overcompensated the growth of traffic volume. This does not apply to SO2 and CO2 emissions respectively: Here, the emissions in the UNITE base year 1998 are about 15% and 8% higher than two years before in 1996 which is caused essentially by passenger diesel cars and HGV trucks.

Table 50: Emission of air pollutants of road transport, in t/a, 1996 
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Both, energy consumption of rail and of electrified urban public transport increased between 1996 and 1998. The increase on rail is caused by freight traffic. The production mix for electricity is the same in 1998. The changes on emissions are caused by the change of share from diesel traction, traffic development and changes in efficiency of electricity production and usage. All these components lead to rather constant emissions in comparison with 1998 (-10% of PM10, +/- 2% of the other air pollutants).

Table 51: Emission of air pollutants of rail transport and urban public transport in t/a,

                 1996 
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Looking at the high annual growth rates in the aviation sector (see table 2.5) the lower figures for the emissions of air transport in the year 1996 compared to the UNITE base year 1998 (refer to table 2-18) could be expected (about +15%). 

Table 52: Emissions from aviation in Austria, in t/a, 1996 
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Forecast methodology: For the derivation of the 2005 emission data, we could rely on official estimates for all modes commissioned by the Federal Department for Environment. 

The trend in road transport between 1996 and 1998 continues in the period 1998 to 2005: Still, the "technology effect" overcompensates the traffic volume effects. For all air pollutants - with the exemption of CO2 - partly substantial reductions in emission volumes (between 25% and 80%) in tons / year (t/a) are expected though traffic volume will further grow. Only the CO2 – emissions expect to grow by about 10% mainly caused by passenger diesel cars.

Table 53: Emission of air pollutants of road transport, in t/a, 2005 
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For rail a further increase of energy consumption is predicted. Only SO2 emissions show an increase between 1998 and 2005. For electrified urban public transport rather no changes are expected.
Table 54:Emission of air pollutants of rail transport and urban public transport in t/a,2005 
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The further strong growth of aviation results in significant increase of air pollutants. The fuel consumption, for example, is expected to increase by more than 45% between 1998 and 2005. 

Table 55: Emissions from aviation in Austria, in t/a, 2005 
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2.12.2 Global Warming

The method of calculating costs of CO2 emissions basically consists of multiplying the amount of CO2 emitted by a cost factor. Due to the global scale of the damage caused, there is no difference how and where the emissions take place. 

The main methodological issue debated within the UNITE team is the question whether damage cost or avoidance cost figures per ton of CO2 should be used. As mentioned in section 2.6.2 the calculations base on costs for avoidance estimated for Europe.

Backcast / forecast methodology: The figures for the CO2 emissions for the years 1996 and 2005 are given in the tables above in section 3.5.1. 

2.12.3 Noise

As mentioned in section 2.6.3, the methodology for quantifying noise costs was extended to the calculation of physical impacts. Costs for the following endpoints are quantified:

· Myocardial infarction (fatal, non-fatal)

· Angina pectoris

· Hypertension 

· Subjective sleep quality

These health impacts are added to the results following the Hedonic Pricing approach. It is assumed that the results from the Hedonic Pricing approach only contain the annoyance caused by noise but not the adverse impacts of noise on health. 

The derivation of the noise costs for the years 1996 and 2005 proves to be extremely difficult because it is almost impossible to make useful general assumptions. Because noise is a local effect, local information should be collected and aggregated. Such a procedure is far beyond of the scope of UNITE. 

Backcast methodology: For the derivation of the 1996 figures a further difficulty arises in the cases of road and rail transport: The estimation of the 1998 figures base on input data from the mid nineties. Thus, they can also be used for 1996. Though this is a simplification one should keep in mind that it is unlikely that substantial changes in the noise exposure situation occur within the very short period of two years. Against this background and the probable fact that the difference between the two years is much smaller than the uncertainty in the input data we renounce calculating 1996 figures for the noise costs. 

Forecast methodology: The forecast offers similar data problems. And, two contrary processes might effect that the noise costs do not change significantly though the general conditions will be different in the year 2005: 

· On the one hand, there are programmes of noise protection measures. 

· On the other hand, for all transport modes substantial increases in traffic volume are predicted. Furthermore, the figures used for valuation grow with the GDP / capita between 1998 and 2005. 

The overall effect is unclear. A serious estimate could only be made on the basis of a link by link analysis. Such an analysis is far beyond the scope of UNITE where a pragmatic approach 

Therefore estimates or calculations for 2005 have not been done.

2.12.4 Nature, Landscape and Further Environmental Effects

Due to the fact that the relevant data for this supplementary UNITE environmental cost category is not available for Austria, no calculations have been done for this cost category. Therefore, also the methodology is not described. A general description of the suggested methodology can be found in IR 9.2 – Accounts approach for environmental costs (Bickel et al. 2000).

2.12.5 Nuclear Risk

In Austria no nuclear electricity production exists. The railways and partly also UPT companies have their own electricity production. So the electricity import of other countries (including also “nuclear” electricity) is very limited.

2.13 Taxes, Charges and Subsidies

Since data availability of this category is linked to the infrastructure costs and to the supplier operating costs, most of the methodological assumptions are shown in the respective chapters:

· Infrastructure charges and taxes by type of revenue are reflected in the respective infrastructure accounts.

· Supplier operating revenues and subsidies are reflected in the respective supplier costs accounts for rail and (urban) public transport.

· Hidden subsidies e.g. due to less VAT as usual or no fuel tax for specific modes are not calculated because the tax system is that complex, that such estimates may lead to wrong values. These tax exemptions are described within the results chapter.

The Results in Detail

2.14 Infrastructure Costs

2.14.1 Overview

The methodology for infrastructure costs according to the relevant deliverable sought a differentiation between infrastructure and the operating level for all modes. This was not possible for public transport, airports and ports (inland waterways). 

For public transport the infrastructure costs are included in the values for the supplier operating costs.

Looking at the figures of airports and inland waterways it is obvious that as far as costs or revenues are concerned, categories can be assigned without problems to infrastructure or operating, but others cannot. Therefore, we show the aggregated figures for airports in the infrastructure chapter. Additionally, for all modes a split into variable and fixed costs was requested. In the following accounts only total costs are shown. Basic information for all modes were not detailed enough for the requested split.

The following figure shows an overview of the total infrastructure cost of the transport modes where values could be derived in order to give a general impression before going into detail of every single transport mode.

Figure 2: Infrastructure costs overview 1998: Split of total infrastructure costs between the different transport modes, in %. 

[image: image52.wmf]64%

28%

5%

3%

0%

Road

Rail

Aviation

Flight control

IWW


Without consideration of public transport almost two third of the total infrastructure cost are from road, roughly one third is caused by rail infrastructure, infrastructure aviation (airports and flight control) is responsible for nearly 10% of total infrastructure costs. The total infrastructure costs of road, rail, aviation and inland waterways amount to € 6.8 billion in 1998.

In 2005 the share of the different modes do not change very much. Only the share aviation (airport + flight control) growth significant (about 1.5% points).

2.14.2 Road

The total infrastructure costs for the base year 1998 and the other years are presented in the tables below.

Table 56: Infrastructure costs road 1998, in € million, 1998 prices 
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Motorways

Other federal

roads

Other roads

Total

Capital 

value

14 328

16 253

46 966

77 548

Capital 

costs

651

667

1 540

2 859

Non 

transportrelated capital costs

0

33

154

187

Capital 

costs transportrelated

651

634

1 386

2 671

Running costs

(

including replacement costs

)

229

296

1 177

1 702

Total 

road infrastructure costs 

880

930

2 563

4 374

Out of 

these

:

Motorcycles

, 

passenger cars

(

with trailer

),

light

good 

vehicles

up to 3.5 max. GVW)

362

447

1 205

2 014

Buses

21

69

194

284

Heavy 

goods vehicles

497

414

1 165

2 076


Table 57: Infrastructure costs road 1996, in € million, 1998 prices 
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Motorways

Other federal

roads

Other roads

Total

Capital 

value

14 000

15 867

45 675

75 541

Capital 

costs

637

651

1 498

2 786

Non 

transportrelated capital costs

0

33

150

182

Capital 

costs transportrelated

637

619

1 348

2 603

Running costs

(

including replacement costs

)

184

269

1 145

1 598

Total 

road infrastructure costs 

821

887

2 493

4 201

Out of 

these

:

Motorcycles

, 

passenger cars

(

with trailer

),

light

good 

vehicles

up to 3.5 max. GVW)

337

426

1 172

1 935

Buses

20

66

189

274

Heavy 

goods vehicles

464

395

1 133

1 992


Table 58: Estimated infrastructure costs road 2005, in € million, 1998 prices 
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Motorways

Other federal

roads

Other roads

Total

Capital 

value

15 919

16 954

48 404

81 277

Capital 

costs

724

696

1 588

3 007

Non 

transportrelated capital costs

0

35

159

194

Capital 

costs transportrelated

724

661

1 429

2 814

Running costs

(

including replacement costs

)

364

300

1 213

1 876

Total 

road infrastructure costs

2005

1 087

961

2 642

4 690

Out of 

these

:

Motorcycles

, 

passenger cars

(

with trailer

),

light

good 

vehicles

up to 3.5 max. GVW)

405

457

1 230

2 092

Buses

26

71

200

297

Heavy 

goods vehicles

656

433

1 212

2 300


Between 1996 and 1998, total infrastructure costs increased only by about 4%. The highest change can be seen on the motorways (+7%). In 1998 more than 45% of the costs are caused by HGV. On motorways the share of HGV amounts about 57%. Until 2005 the total infrastructure costs increase by about 30% compared to 1998. Due to the higher growth forecasted for heavy goods vehicles the share of costs caused by this group increases to around 50%. On motorways the share of costs due to HGV reaches 60%.

With the help of the econometric allocation method the capital costs and the running costs of the roads have been allocated to vehicle types. This method was used in the Austrian road cost account for 2000. The allocation results for 2000 are taken over to 1998. The following table shows the allocated infrastructure costs per road type and vehicle type.

Table 59: Infrastructure costs road 1998 per road type and vehicle type, in € million, 1998 prices 
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Motorways

Other federal

roads

Other roads

Total

Vehicles until 3,5t GVW

363

448

1 213

2 024

Buses

21

69

194

284

HGV more than 3,5t GVW

496

413

1 165

2 074

Total

880

930

2 572

4 382


The next Table shows an overview on the average costs per net kilometre, which is an interesting value for comparison within different road categories as well as between countries.

Table 60: Average road infrastructure costs per net kilometre 1998, in € million, 1998 prices
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Motorways

Other federal

roads

Other roads

Total

Capital 

value

7.75

1.67

0.51

0.75

Capital 

costs transportrelated

0.35

0.07

0.02

0.03

Running costs

(

including replacement costs

)

0.16

0.03

0.01

0.02

Total 

road infrastructure costs 

0.51

0.09

0.03

0.04


2.14.3 Rail

The national Austrian railway company provides only overall infrastructure figures without separation into passenger and freight transport. Such a separation had never been done before for Austrian rail infrastructure costs. To divide the total infrastructure costs the same indicator as in Germany and Switzerland is used: axle kilometre. The following table shows the axle kilometre for passengers and freight transport on rail 1996 and 1998 and their relation, which was calculated out of these figures.

Table 61: Axle kilometre on rail transport 1996 and 1998, in million axle-km
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1998

Passenger trains

1 729

1 911

Freight trains

2 831

3 454

Sum

4 560

5 365

Share of freight transport

62%

64%


Supported by this data, the information provided by the annual reports and further calculations for 1996 and for non ÖBB-companies (see chapter 2.2.2 and 3.1.2) infrastructure costs divided by passenger and freight can be derived. It has to be emphasized that for the non-ÖBB companies do differentiation between infrastructure and operation was not possible. Therefore, all costs are included within the infrastructure.

The following tables show a detailed information on the total infrastructure costs and finally the costs by user category.

Table 62: Total infrastructure costs for rail 1998, in € million, 1998 prices
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ÖBB

Non-ÖBB

Total

Capital value 

1)

11 956

185

12 141

Capital costs 

1)

593

9

602

Non transport related costs

0

0

0

Transportrelated related capital costs 

1)

593

9

602

Running costs

1 310

20

1 330

Total rail infrastructure costs 

1 904

29

1 933

1)

 Land value exluded for ÖBB and included for non-ÖBB companies


Table 63: Total infrastructure costs for rail 1996, in € million, 1998 prices
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ÖBB

Non-ÖBB

Total

Capital value 

1)

11 218

165

11 383

Capital costs 

1)

552

8

561

Non transport related costs

0

0

0

Transportrelated related capital costs 

1)

552

8

561

Running costs

1 377

20

1 397

Total rail infrastructure costs 

1 929

28

1 958

1)

 Land value exluded for ÖBB and included for non-ÖBB companies


Table 64: Total infrastructure costs for rail 2005, in € million, 1998 prices
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ÖBB

Non

-

ÖBB

Total

Capital

value 

1)

14 553

185

14 739

Capital

costs 

1)

722

9

731

Non

transport related costs

0

0

0

Transportrelated related capital costs 

1)

722

9

731

Running costs

1 321

20

1 341

Total

rail infrastructure costs 

2 043

29

2 072


Table 65: Running infrastructure costs of the national Austrian railway company (ÖBB) 1998, in € million, 1998 prices
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ÖBB

Material

24

Expenses for external sevices

79

Personnel

883

Cross-sectoral costs

202

Other running costs

122

Total running costs

1 310


Table 66: Running infrastructure costs of the national Austrian railway company (ÖBB) 1996, in € million, 1998 prices
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ÖBB

Material and expenses for external sevices

79

Personnel

930

Cross-sectoral costs 

1)

202

Other running costs

165

Total running costs

1 377

1)

 no information available, estimation: same as 1998)


For 2005 only the total running costs where estimated. Therefore no detailed information on running costs are available.

Table 67: Infrastructure costs for rail per user group 1998, in € million, 1998 prices 
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Passenger

Freight

Total

Capital

costs

215

388

602

Runnig costs

474

857

1 330

Total 

infrastructure costs

688

1 244

1 933


Table 68: Infrastructure costs for rail per user group 1996, in € million, 1998 prices 
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Passenger

Freight

Total

Capital

costs

213

348

561

Runnig costs

530

867

1 397

Total 

infrastructure costs

742

1 215

1 958


Table 69: Infrastructure costs rail per user group 1996, in € million, 1998 prices 

[image: image66.wmf]2005

Passenger

Freight

Total

Total 

infrastructure costs

738

1 334

2 072


The differences between 1996 and 1998 are not very high. The main difference is that capital costs are increasing and running costs are decreasing during these two years. The reason for this are on the one hand side infrastructure investments and on the other hand side a productivity increase that makes a decrease on running costs possible although the net length increased of 1% (75 kilometres).

Until 2005 the infrastructure costs are increasing by almost 10%. Both the capital costs and the running costs are increasing, the capital cost show a much higher increase than the running costs, which are almost constant.

The average costs per net kilometre decreased during the whole period due to decreasing average running costs per kilometre. The increase of capital costs per kilometre compensates the decrease of running costs partly.

Table 70: Infrastructure costs for rail per net-km, in € million, 1998 prices 
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1998

2005

Capital

costs

0.09

0.10

0.11

Running costs

0.23

0.21

0.20

Total

infrastructure costs

0.32

0.31

0.31


2.14.4 Urban Public Transport

From the available data no separation of infrastructure costs and supplier operating costs was possible. Therefore the costs of infrastructure are included in the supplier operating costs (refer to chapter 4.2.2).

2.14.5 Aviation

The infrastructure costs of the six international airports and the flight control contain not only aviation related infrastructure costs but also total infrastructure costs. Following the business report a distinction could not be done.

The following tables show information on the infrastructure costs and detailed information about the running costs.

Table 71: Infrastructure costs of aviation, international airports, flight control 1998, in € million, 1998 prices 
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Airports

Flight control

Total

Capital

value 

1)

982

320

1 302

Capital

costs 

1)

67

23

90

Non

transport related costs 

2)

:

:

:

Running costs

267

152

419

Total 

aviation infrastructure costs 

334

175

509

1)

Land

value included

2)

No 

separation possible


Table 72: Infrastructure costs of aviation, international airports, flight control 1996, in € million, 1998 prices 
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Airports

Flight control

Total

Capital

value 

1)

859

309

1 168

Capital

costs 

1)

58

22

81

Non

transport related costs 

2)

:

:

:

Running costs

238

145

383

Total 

aviation infrastructure costs 

296

168

464

1)

Land

value included

2)

No 

separation possible


Table 73: Running infrastructure and operating costs of aviation, flight control 1998, in € million, 1998 prices
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Airports

Flight control

Total

Material and

expenses for external sevices

57

0

57

Personnel

143

115

258

Taxes

(

without taxes

on

revenue

and

return

)

1

0

1

Other running costs

67

36

104

Total

running costs

267

152

419


Table 74: Running infrastructure and operating costs for aviation, flight control 1996, in € million, 1998 prices
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Airports

Flight control

Total

Material and

expenses for external sevices

52

0

52

Personnel

131

115

246

Taxes

(

without taxes

on

revenue

and

return

)

1

0

1

Other running costs

55

30

86

Total

running costs

238

145

383


All figures of relevant infrastructure costs of aviation are increasing between 1996 and 1998.

For 2005 following infrastructure costs are estimated:

Table 75: Infrastructure and operating costs for aviation, flight control 2005, in € million, 1998 prices

[image: image72.wmf]2005

Airports

Flight control

Total

Capital

costs 

1)

84

23

108

Non

transport related costs 

2)

:

:

:

Running costs

371

176

547

Total 

aviation infrastructure costs 

455

200

654

1)

Land

value included

2)

No 

separation possible


The high increase of infrastructure costs (+53% for airports) is caused by both the capital costs and the running costs. The capital costs are increasing due to planned investments (about € 1 billion until 2006). Only 40% of these investments are taken into consideration, because most of the projects financed with this investments start their operation not before 2005. The running costs are increasing due to the increase of movements and passengers and due to the fact that more assets (because of infrastructure investments) have to be operated.

2.14.6 Inland Waterways

For infrastructure costs of inland waterways the situation is similar to urban public transport. Information is only available in total for infrastructure and operational costs. Moreover a distinction between transport and non transport related costs can not be done for all cost types.

The following table shows the total costs (infrastructure and operation) for the companies of the category “help services for shipping” (see chapter 2.2.5).

Table 76: Infrastructure and operating costs for inland waterways, in € million, 1998 prices
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2005

Personnel 

10.1

10.4

11.1

Material and expences for external services

7.4

10.0

15.0

Depreciation

0.7

1.2

2.4

Interests

0.1

0.2

0.5

Taxes

0.1

0.1

0.4


2.15 Supplier Operating Costs

2.15.1 Rail

The tables below present supplier operating costs of the national railway company (ÖBB). For the non-ÖBB companies a separation of operating costs from infrastructure costs was not possible. Due to the fact that these companies operate less than 10% of the Austrian railway network, the presented values stand for more or less the total railway network.

The results presented in the following table are information from the income statement of the ÖBB – operational part for 1998 and calculations for 1996 and 2005 as described in chapter 3.2.1.

Table 77: Supplier operating costs rail (ÖBB,) 1998, 1996 and 2005, in € million, 1998 prices 
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1998

2005

Material and

expenses for external sevices

270

351

419

Out of

this

:

Material

163

:

Expenses for external sevices

187

:

Personnel

1 153

1 082

880

Out of

this

:

Train drivers

247

227

168

Other

essential

personnel

359

329

241

Service

related

(

stewards

, ..)

454

427

344

Administration

92

99

126

Other running costs

245

185

70

Cross

-

sectoral costs

153

153

153

Track

user charges

233

255

362

Total

running costs

2 054

2 025

1 883

Depreciation

227

304

513

Out of

this

Rolling stock

149

239

468

Equipment

79

65

44

Interest

and

similar expenses

76

109

172

Total 

supplier operating costs

2 357

2 438

2 568


Table 78: Average supplier operating costs of rail 1998, 1996 and 2005, in €/train-km, 1998 prices 
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Average supplier operating costs

per

train

-

km

15.2

14.4

14.3


Supplier operating costs in rail transport increase from 1996 to 1998 slightly which is mainly caused by additional depreciation of rolling stock. Also in future new investments in the rolling stock (especially the purchase of the new engines called “Taurus”) are planned. So the tendency on increasing depreciation (and interests) holds on. Personnel costs are decreasing, but infrastructure charges are increasing due to increasing traffic especially in the freight sector.

A separation between passenger and freight traffic is not available from the annual business report.

The validity of the values for 2005 are not very high, because non information from the ÖBB could be taken into account for the estimation.

2.15.2 (Urban) Public Transport

From the data by the statistical office (see chapter 2.3.2) only total costs for infrastructure and operation are available. The year 1995 had to be taken as a backcast year, because for 1996 the statistical office can not provide a complete data set.

Table 79: Supplier operating costs for Public Transport 1998, 1996 and 2005, in € million, 1998 prices 
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435

446

473

Material and expences for external services

140
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Other running costs

94

96

100

Depreciation
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Interests
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Congestion Costs

The following tables show the results for congestion costs of road, rail and air transport in Austria for 1998, 1996 as well as a forecast for 2005.

Table 80: Congestion costs 1998 in € million, 1998 prices 
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Additional 

time

costs 

due

to

road 

congestion

Additional 

fuel costs 

due

to

road 

congestion

Additional 

time

costs 

due

to

late 

arrivals

in 

P.T.

TOTAL

Road

Traffic

1 466

89

0

1 555

Cars 1)

604

53

0

657

Motorways

143

8

151

Trunk

roads

110

10

120

Urban

roads

351

36

386

Busses 2)

:

:

:

:

Heavy

goods vehicles

3)

597

35

0

631

Motorways

300

17

317

Trunk

roads

117

7

125

Urban

roads

179

10

190

Light goods vehicles

4)

265

2

0

267

Motorways

77

0

77

Trunk

roads

53

0

53

Urban

roads

135

1

137

Rail

Transport

0

0

25

25

Regional

traffic

11

11

Intercity

servicies

12

12

Freight trains

3

3

Public Transport

34

0

0

34

Tram &

trolley bus

34

0

0

34

Metro

0

0

0

0

Aviation

0

0

57

57

Passenger

57

57

Cargo

0

0

Inland

waterway

0

0

0

0

TOTAL

1 500

89

82

1 671

Remarks

: 

1) Cars,

motorcycles

2) no

data available for passenger

-

km

3)

Rigid

and

articulated goods vehicles with

a
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> 3,5t

4)

Goods vehicles

< 3,5t


Table 81: Congestion costs 1996 in € million, 1998 prices 
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time
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due
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Road

Traffic

1 300

89

0

1 388

Cars 1)

549

54

0
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Motorways

126

8

133

Trunk

roads
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10

114

Urban

roads
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36

355

Busses 2)

:

:

:

:

Heavy

goods vehicles

3)
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33

0

543

Motorways

251

16

267

Trunk

roads

106

7

114

Urban

roads

152

10

162

Light goods vehicles

4)

240

2

0

242

Motorways

67

0

67

Trunk

roads

50

0

50

Urban

roads

123

2

124

Rail

Transport

0

0

26

26
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traffic

11

11

Intercity
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13

13

Freight trains

2

2

Public Transport

33

0

0

33

Tram &

trolley bus

33

0

0

33

Metro

0

0

0

0

Aviation

0

0
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48

Passenger

48

48

Cargo

0

0

Inland

waterway

0

0

0

0

TOTAL

1 333

89
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1 495

Remarks

: 
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motorcycles
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data available for passenger
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km
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and
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> 3,5t

4)

Goods vehicles

< 3,5t

:

:


Table 82: Congestion costs 2005 in € million, 1998 prices 
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time
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TOTAL

Road

Traffic
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393

0

2 004

Cars 1)

675

56

0
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Motorways
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9
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Trunk

roads
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8
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Urban

roads

393
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431
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:

:

:

:

Heavy

goods vehicles

3)

669

333

0

1 002

Motorways
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173

526

Trunk

roads
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50

151
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roads

215

110
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4)

267

3

0
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Motorways

89

1

90

Trunk

roads

40

0

41
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roads

138

2

140

Rail

Transport

0

0

33
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13

13
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16
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3

3
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0

0

40
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trolley bus

40

0

0

40
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0

0

0

0

Aviation

0

0
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114
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113
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1

1
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0

0

0
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-
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and
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a
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> 3,5t

4)

Goods vehicles

< 3,5t


In 1998 more than 90% of the congestion costs are caused by the road traffic. Within the road sector the costs of cars and HGV are about 40% each. 

Congestion costs are assumed to increase in total by about 29% between 1998 and 2005. In 2005 still road transport has the highest share with more than 90%. 

The following tables present the average costs of the different modes based on the figures in the three following tables.

Table 83: Average congestion (delay) costs 1998, in €/1000 vkm or € / arrival, 1998 prices 
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Road - Cars
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230.3

€ /1000 train-km
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Public Transport
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Aviation total
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€ / Arrival
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Table 84: Average congestion (delay) costs 1996, in €/1000 vkm or € / arrival, 1998 prices
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Total costs

€ million

Road - Cars

603

47 095

million vkm

12.8

€ / 1000 vkm

Road - Heavy goods vehicles

543

4 858

million vkm

111.8

€ / 1000 vkm

Road - Light goods vehicles

242

3 304

million vkm

73.3

€ / 1000 vkm

Rail passengers

24

89

million train-km

268.3

€ / 1000 train-km

Rail freight

2

66

million train-km

34.0

€ / 1000 train-km

Public Transport (tram, metro, trolley bus)

33

50

million vkm

666.8

€ / 1000 vkm

Aviation total

48

114 620

Arrivals

415.3

€ / Arrival

Traffic perfomance

Average costs


Table 85: Average congestion (delay) costs 2005, in €/1000 vkm or € / arrival, 1998 prices
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Total costs

€ million

Road - Cars

732

59 016

million vkm

12.4

€ /1000 vkm

Road - Heavy goods vehicles

1 002

7 246

million vkm

138.3

€ /1000 vkm

Road - Light goods vehicles

270
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million vkm

64.5

€ /1000 vkm
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30

102

million train-km

290.7

€ /1000 train-km

Rail freight

3

78

million train-km

36.0

€ /1000 train-km

Public Transport

40

51

million vkm

778.7

€ /1000 train-km

Aviation total

114

170 013

arrivals

670.0

€ / Arrival

Traffic perfomance

Average costs


Road: Compared with the road congestion costs study by Schierhackl et al. 1995 for Austria the total congestion costs of €1.4 billion are much lower. The mentioned study gives total road congestion costs (time and fuel costs) of €6.5 billion for the year 1995 which is mainly caused by the different approach for the definition of road congestion (see chapter 3.3.1).

The road congestions costs show an increase of about 12% from 1996 to 1998. The highest increase results from the HGV on motorways (+19%).

The growth rate for the road sector amounts 29% from 1998 to 2005.

Due to the higher growth of transport volume of HGV the share congestion costs of this vehicle type increases compared with 1998 (HGV: 50% of the road congestion costs).

Rail: Congestion costs for rail transport have not been calculated for Austria yet. So comparison with existing studies cannot be done.

Congestion costs rail (passenger) decrease from 1996 to 1998 (-2%) because of a reduction of passenger trips (-7%).

From 1998 to 2005 an increase of about 30% is estimated.

Urban public transport: Again, congestion costs in urban public transport have been calculated for the first time in Austria. Due to the fact that only very few transport companies collect delay data systematically, a rough extrapolation based on passenger-km has been carried out to obtain overall Austrian results. Due to the fact that no total trip-km by buses are available this part of public transport could not be calculated.

For tram, trolley bus and metro the delay costs are estimated to increase slightly by 2% from 1996 to 1998. From 1998 to 2005 this slow increase holds on (+17%).

Aviation: Congestion costs in air transport sum up to €57 million in 1998. This means an increase since 1996 of about 19%. This has been the highest increase of all transport modes. Also until 2005 aviation will have the highest increase with about 100%.

Inland waterways: Only freight traffic is relevant for inland waterways. But actually there do not exist any delay statistics for this mode. An interview with experts from the “Via Donau” brought the clear statement that no relevant delays occur on the Danube.

2.16 Accident Costs

In the following tables the results of the detailed calculations of the social and the external accident costs are summarised. 

The first three tables show the total social accident costs and the division of these costs into  transport system internal and external accident costs or the three UNITE-years.

Table 86: Social costs of transport accidents 1998, in € million, 1998 prices
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Table 87: Social costs of transport accidents 1996, in € million, 1998 prices
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Table 88: Social costs of transport accidents 2005, in € million, 1998 prices
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In 1998 the social accident costs amount to almost €8.4 billion which corresponds to more than 4.5% of the Austrian GDP. 

In the Austrian road cost account study (Herry et al. 2001) accident costs for roads where calculated for the year 2000. In this study the cost not paid by the individual road users where defined as external costs. So in this case beside the transport system external costs also the risk value was added. The costs for material damage have not been calculated because they are internal. The study results amount to €4.9 billion which is lower than the compared value of nearly €7.4 billion from the UNITE calculation (transport system external costs plus risk costs).

The deviations can be ascribed to differences in the risk costs, i.e. the willingness-to-pay values to reduce the risk of fatalities and injuries caused by traffic accidents. The figures chosen in the Austrian study amount to € 1.1 million per fatality, to about €140 000 for heavy injuries and to about €11 000 for slight injuries. Within UNITE, higher figures have been assumed already for 1998 (€1.68 million , €218 000, €16 800). 

The largest part of the social accident costs "remain" within the transport system, because by UNITE definition the largest part of the costs, the risk value (60%), is part of the transport system external costs.

Looking at the development from 1996 to 1998 the total social costs as well as the transport system external costs are decreasing (-3% respective –5%). The only mode where an increase can be assessed is the rail traffic. The high difference on inland waterways is caused by the singular accident case of the “Dumbier” in 1996 (7 fatalities). In the road transport sector the number of accidents was reduced although the traffic increased. This is not by chance – this development could be seen over a longer period in Austria.

The accident costs for road are assumed to decrease strongly according to the road safety package which has been planned by the government for the next year (-8% for total accident costs, although the risk value per case is increasing with the increase of GDP; -12% for the external costs of the transport system).

For the other modes the changes to 2005 are based on the physical units calculated by the mean value between 1996 and 1998. So these values are not really expressive.

The next table shows the calculated costs in detail. The allocation to the single transport user groups by using the victims perspective and not the causer perspective (which was chosen in the road cost account study from Herry et al. 2001).

Table 89: Social accident costs  - detailed results per mode 1998, in € million, 1998 prices
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Table 90: Social accident costs  - detailed results per mode 1996, in € million, 1998 prices
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Table 91: Social accident costs  - detailed results per mode 2005, in € million, 1998 prices
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In 1998 about 95% of the total social accident costs occur in road transport. Within the road sector the highest costs arise for passenger cars. According to the victims perspective the unprotected road users (pedestrians and cyclists) also have a rather high share of costs (17% of the total social costs and 18% of the transport system external social costs).

These valves do not differ very much between the years 1996, 1998 and 2005.

2.17 Environmental Costs

2.17.1 Air Pollution

The total costs of air pollution of the five relevant transport modes are summarised in Table 92. The total costs amount to approximately €900 million in the UNITE base year 1998. Compared to 1996 more or less no changes in the costs are calculated. So better technology and cleaner vehicles could compensate the traffic growth in these two years. Until 2005 the tendency is forecasted to be much stronger. Therefore, although traffic is growing the traffic related costs due to air pollution are decreasing by about 20%.

The total costs are almost exclusively caused by road transport (92%). This share might lead to an overestimation due to the following reasons: 

· The PM10 emissions of rail transport are not taken into account though first tentative studies in Switzerland suggest that they can be substantial. Therefore, the value shown in the following table should be considered as lower bound of costs. 

· In the case of aviation only the air pollutants emitted during the LTO cycle (landing and take-off cycle) have been included in the calculations. Furthermore, it should be noted that data about particle emissions have not been available for the calculations. As for rail transport, the costs shown in the following table underestimate the "true costs" of air pollution caused by aviation. For Germany, where particle emissions are available, the damages caused by these emissions amount to about 30% of the total costs of air pollution. 

Table 92: Costs of air pollution from transport 1996, 1998 and 2005, in € million, 1998 prices
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1)
The costs for urban diesel buses (category UPT) are also contained within the total of road transport. They are derived from the total based on information about the share on the emissions of the different air pollutants of the category “buses”.

In the case of road transport, the higher share of vehicles with cleaner technologies results in lower emissions and for this in lower costs of air pollution respectively though traffic volume on road will significantly increase until 2005. This overcompensation of the volume effect by the technology effect can only be observed for road transport (including urban diesel buses). For aviation, a substantial increase of almost 45% is calculated. The contribution of rail regarding to air pollution remains neglect able. Also tram, trolley buses and metro and inland waterway shipping have neglect able cost contributions to air pollution.

The total costs for road transport are substantially lower than the figures given in other publications dealing with the external costs of air pollution. For the Austrian road cost account study cost due to road air pollution amounts about €1.8 billion, which is more than twice than the values presented here for UNITE. Also the results of the tri-lateral study for Austria, France and Switzerland about the human health costs due to road transport present much higher values. So the differences refer especially to the human health costs because this cost-block contains the main part for the total costs.

The very large difference between these results can be put down to one main reason:

There is a substantial difference in the dose-response-functions used in the ExternE model and applied in the WHO-Study. The functions in the ExternE model presume a much lower responsiveness of human health on exposure to air pollutants than those in the WHO-Study. The difference amounts to more than a factor 3. This factor reveals considerable differences in the opinions of scientists with regard to the treatment of long-term mortality. While it is undisputed that long-term - and not short-term - mortality is the most relevant perspective and can only be estimated with long-term cohort studies observing the impact of air pollutants on the health of a number of persons. The differences refer to the application of the results from these studies: Whereas some scientists adjust these results because of higher air pollutant concentrations in the past, others restrain from doing so. Thus, the discrepancy reveals the considerable uncertainty still connected with the valuation of adverse environmental impacts and damages to human health. This also shows the necessity to take further efforts to exchange and discuss these issues among scientific specialists.

Against this background we do not see ourselves competent to judge whether the low value resulting from the application of the ExternE model, shown in Table 92, or the significantly higher results presented in other studies for Austria come closer to the "real costs" of air pollution in Austria. We suggest to interpret the different figures as what they are: Results of calculations with different methodological approaches and especially with different assumptions taken. 

Starting from the figures for the total costs of air pollution of road transport in Table 92, the average costs per vehicle kilometre can be estimated from the shares of vehicle categories on the total emissions and the relative harmfulness of the different air pollutants.

Table 93: Average costs of air pollution for road transport 1996, 1998 and 2005, in € / 100 vkm, 1998 prices
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The figures show the highest costs per vehicle kilometres for public buses. Many of them travelling in urban areas. The high cost rate is caused by high emission factors (in g/vkm), which results first of all from the frequent stop and go of public buses. 

Looking at total costs of only €15 million and the annual performance of about 170 million train-kilometre, the average costs of air pollution for rail transport amount to about €8.8/100 train-km. 

2.17.2 Global Warming

Table 94 contains the estimates made for the costs of the CO2 emissions of transport in Austria. 

Table 94: Costs of CO2 emissions from transport 1996, 1998 and 2005, in € million, 1998 prices
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1)
The costs for urban diesel buses (category UPT) are also contained within the total of road transport. They are derived from the total based  on information about the share on the total CO2 emissions of road transport of the category “buses” 

The general picture of the results is very similar to the one of the costs of air pollution. By far the largest share of the costs is contributed by the road transport sector (almost 90%). The share of aviation is higher than in the case of the costs of air pollution. 

It should be highlighted that European average avoidance costs of € 20 / ton of CO2 has been used to derive the values in the table above. As a sensitivity test the value of € 82 / ton of CO2 which was used in the Austrian road cost study can be applied. Using this value the total cost due to global warming would increase to around €1.7 billion (1998) which is about 4 times higher than the total result with the UNITE value.

The difference between air pollution costs and costs for global warming is that the costs of CO2 emissions will increase for the two main modes road and air from 1998 to 2005. The improvement of fuel efficiency is not high enough to compensate the strong growth in traffic volumes. 

Because of the same reasons as for air pollution, the buses again cause very high costs per vkm. However, the difference between buses and cars, for example, is much less pregnant and HGV cause higher average costs by kilometre.

Table 95: Average costs of global warming for road transport 1996, 1998 and 2005, in € / 100 vkm, 1998 prices

[image: image92.wmf]Vehicle category

Fuel category

1996

1998

2005

Motorcycles

Petrol

0.15

0.19

0.20

Passenger cars

Petrol

0.48

0.49

0.47

Passenger cars

Diesel

0.42

0.42

0.41

Buses

Diesel

1.60

1.69

1.61

LDV (<3,5t)

Petrol/Diesel

1.00

1.09

0.99

HDV (>3,5t)

Petrol/Diesel

1.86

1.90

1.45

Total

0.62

0.64

0.58


2.17.3 Noise

In the table below the noise costs as estimated with the ExternE methodology are summarised. 

Due to the fact that the input data provides estimates of people exposed to noise collected during the nineties, an information for one specific year cannot be provided. Also a forecast for 2005 was not possible, because there does not exist a time series of the last years that could give important hints for the forecast.

Table 96: Noise costs of road transport 1996/98, in € million, 1998 prices
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The road transport mode causes by far the highest costs.

2.17.4 Nature, Landscape and Further Environmental Effects

No calculation have been made for Austria due to lack of data.

2.17.5 Nuclear Risk

In Austria no nuclear electricity production exists. The railways and partly also UPT companies furthermore have an own electricity production. So the electricity import of other countries (including also “nuclear” electricity) is very limited.

2.18 Taxes, Charges and Subsidies 

2.18.1 Road

In the road sector only taxes and charges are relevant. No subsidies as defined for UNITE exist in Austria.

The following table shows the revenues due to road transport in Austria and the respective sources of these revenues.

Table 97: Different sources of the revenues from road 1998 and 1996, in € million, 1998 prices.
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The total revenues increase from 1996 to 1998 by nearly 4%. This is mainly due to the introduction of the vignette in 1997 and the increase of the tax rate of the engine-depending insurance-tax (“Motorbezogene Versicherungssteuer”) for cars up to 3.5t.

From the list above only the revenues from the vignette and the road tolls are directly allocateable to the traffic users. These revenues are used within the road sector. All other revenues go to the general budget.

Looking to the possible development until 2005 one specific change has to be taken into consideration: actual plans of the ASFINAG and the government to introduce a HGV tolling (all HGV with more than 3.5t) on the total motorway network in Austria until 2003. However the planning’s are not yet developed sufficiently to announce fixed toll tariffs. So far only an assumption on the possible revenues is possible by a “discussed” but not fixed tariff. With the introduction of this toll system the revenues from the vignette for trucks up to 12t and most parts of the road users charges probably will not accumulate any more. Today the Austrian HGVs have to pay the road users charge for all federal roads (with no differentiation between the different federal road types). It is not yet clear if the HGVs have to pay this charge for using non motorway federal roads after the introduction. Therefore also for this an assumption has to be done to calculate the revenues for 2005.

For the other types of revenues no changes in the tax rates are assumed. The development of these revenues are calculated by using the forecasted development of the road traffic.

Under this assumptions an amount of €5.8 billion of road revenues due to taxes and charges for 2005 can be forecasted.

The different types of revenues have to be paid from different user groups:

· The annual circulation tax has to be paid only by vehicles with more than 3.5t.

· The engine-dependent-insurance-tax is the annual circulation tax for cars up to 3.5t.

· The fuel duty and its VAT have to be paid by all users; the rate for petrol is less than the rate for diesel

· The sales tax which in Austrian depends on the average theoretical fuel usage has to be paid only from cars up to 3.5t.

· The Vignette exists for vehicles up to 12t.

· Road tolls have to be paid by all user groups.

· The road user charge has to be paid for vehicles with more than 12t.

By allocating the revenues with the help of traffic performance (if necessary) information on revenues per user group can be shown.

Table 98: Revenues from road by type of road user, in € million, 1998 prices
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Car (incl. motorcycles, cars+trailer, LGV)

3 589

3 814

4 536

Bus

61

65

58

HGV (more than 3.5t)

1 109

1 045
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Total

4 758

4 923

5 860


The total revenues are increasing over the whole period. While the revenues from HGV decreased from 1996 to 1998 due to reductions of rates of the road user charge, these revenues will increase until 2005 because of the introduction of the distance depending HGV-tolling system in Austria (planned for mid-2003).

2.18.2 Rail

For rail it is important to show the revenues and subsidies on the one hand side for the infrastructure part and on the other hand side for the operation part. The relevant information can only be provided for the Austrian national railways (ÖBB). For the non-ÖBB-companies a separation of infrastructure and operation is not yet available. Due to the fact that the ÖBB produces about 97% of the passenger traffic performance and nearly 99% of freight traffic performance the information for the ÖBB provides a rather total information for Austria.

a)
Infrastructure revenues and subsidies

Table 99: Revenues and subsidies - rail - in € million, 1998 prices 
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Infrastructure user charge

228

255

270

Other revenues 

1)

8

9

9

Subsidies 

2) 3)

1 128

1 045

799

1)

 Vehicle rents and use of railway stations

2)

 Contribution of the state according §2 Railway law 1992

3) 

For 2005: Planned infrastructure investment in 2005 supposed to be paid by the state


Table 100: Revenues and subsidies - rail - (detailed), in € million, 1998 prices 
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In the table above, the figures are additionally divided into passenger and freight transport. The separation has been done using the indicator of “axle kilometre”.

The values for 2005 are estimated by using the development of the traffic performance (train-km). Only for the subsidies it is supposed that the subsidies in 2005 are equal to the planned infrastructure investments (in total) for this year.

b)
Supplier revenues and subsidies

Table 101: Supplier revenues and subsidies of rail transport 1998, 1996 and 2005, in € million, 1998 prices 
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Revenues from passenger transport
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Revenues from freight transport
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Other revenues 

1)

80

85

91

Subsidies passenger 

2)

453
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Subsidies freight 
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other subsidies 
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Fual tax

4
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2)

 Non profit order of the state

3)

 Non profit order of communities


From 1996 to 1998 both the revenues and the subsidies according to the passenger transport are decreasing slightly. On the other side the revenues and subsidies according to freight transport are increasing slightly. From 1998 to 2005 both freight and passenger transport related revenues and subsidies are increasing due to an increase of the traffic performance (train-km).

2.18.3 (Urban) Public Transport

As for the supplier operating costs also the revenues and subsidies are taken from the accounts information of the Austrian statistical office. The values for 2005 are extrapolated based on the information of the previous years.

Table 102: Revenues and subsidies - urban and regional public transport - in € million, 1998 prices. 
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Transportrelated revenues

374
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373

Revenues from other services

8

15

47

Other revenues

59

44

31

Subsidies

253

261
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Between 1995 (for UPT 1995 is used as backcast year because there is no data available for 1996) and 1998, total subsidies for public transport increased by about 3%. The transport related revenues remained constant. Until 2005 these to transport relevant revenue categories will not change very much again.

2.18.4 Aviation

The revenues of airports can be splitted into aviation revenues and non aviation revenues. Furthermore the revenues from the flight control and the security charge have to be taken into consideration.

Table 103: Revenues from aviation, in € million, 1998 prices. 
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Flight controll charge of Austro Controll

139
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Security charge
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Beside the security charge, which rate was raised per ticket between 1996 and 1998, the non aviation revenues increased more than the aviation related revenues (11% from 1996 to 1998).

The forecast for 2005 depends on different methods:

· Aviation revenues: due to the forecast of passengers

· Non aviation revenues: same development per year as for 1996 to 1998

· Flight control: due to the forecast of movements

· Security charge: due to the forecast of passengers

Based on this assumptions the total revenues will grow by about 40%, the revenues due to aviation by about 50%, from 1998 to 2005.

2.18.5 Inland Waterways

Also for inland waterways 1995 is used as backcast year because no data for 1996 was available.

Table 104: Revenues - inland waterways - in € million, 1998 prices 
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The increase of transport related revenues by 3% per year between 1996 to 1998 is assumed to stay constant the next years until 2005.

Summary: Pilot accounts for Austria

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

Table 105: Basic economic and structural data for Austria  
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Land area 

sqkm

83 858

83 858

83 858

Population 

1000

8 059

8 094

8 141

Population density

inhabitants/sqkm

96

97

97

GDP (current prices)

€ million

178 284

189 742

228 409

GDP (1998 prices)

€ million

182 292

189 742

213 041

GDP per capita (1998 prices)

€

22 620

23 442

26 167

growth of GDP / capita per period

%

3.6%

15.7%

employment rate

%

92.7%

92.5%

92.5%

Consumer price index

1996 = 100

100.0

102.2

109.6


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

Table 106: Basic transport related indicators for Germany 1998 per mode
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Total

Transport performance
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-
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%
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-
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Mill. T

311

83

-

0.1
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Bill. tkm

23
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2

40

%

56%

38%
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Network length 

3)

1 000 km

106

6

0.4

:

0.3

113

Capital stock

€ mill.

75 541

12 141

:

1 302

:

88 984

%

85%

14%

:

1%

:

100%

Accidents

Number of injuries 

4)

Casualities

51 077

777

2 094

40

2

53 990

Number of fatalities 

4)

Casualities

963

54

10

17

0

1 044

Environment 

4)

Direct transport

emissions

CO

2

Mill. t

16.4

0.3

0.1

2.0

0.1

18.9

PM

10  

5)

1 000 t

4.35

0.10

0.00

:

0.03

4.5

NO

x

1 000 t

83.8

1.6

0.1

2.0

0.5
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SO

2

1 000 t

2.88

0.13

0.05

0.16

0.02

3.2
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1 000 t

28.47

0.21

0.00

0.58

0.05

29.3

1) UPT includes also passengers carried by busses

2) No information on passenger-km for busses

3) for UPT: Metro, tram and trolley bus

4) Buses are included in the values for road, UPT values are for metro, tram and trolley bus

5) for rail the values are PM


Austrian Road Account 

In Table 107 the total costs and the relevant revenues for the road transport sector are presented.

Table 107: Austrian road account for 1996, 1998 and 2005 in € million at 1998 prices
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1996

1998

2005

Infrastructure costs

4 214

4 382

4 690

  Fixed

:

:

:

  Variable

:

:

:

Accident costs (user external) 

1)

1 459

1 367

1 240

Environmental costs

1 510

1 538

1 365

  Air pollution

836

833

624

  Global warming

346

376

413

  Noise 

2)

329

329

329

Total

7 183

7 288

7 295

Costs - additional information

Congestion costs 

3)

1 388

1 555

2 004

  Time costs

1 300

1 466

1 611

  Fuel costs

89

89

393

Accident costs (user internal) 

4)

7 016

7 067

6 627

  from this: risk value

4 994

4 994

4 865

Environmental costs

:

:

:

  Nature and landscape, soil and water pollution

:

:

:

  Nuclear risk

:

:

:

Revenues

Directly related to a specific cost category

  Charges for infrastructure usage

    Fixed 

5)

124

266

204

    Variable 

6)

233

237

571

Total

358

503

775

Other transportspecific revenues

  Fuel tax

2 691

2 591

3 151

  Annual vehicle tax

716

834

1 008

  Sales tax

409

391

465

  VAT 

7)

585

604

731

Total

4 400

4 420

5 356

Subsidies

-

-

-

2) Including tram and trolley bus, average value for the nineties

3) expressed as delay costs

4) Refers to those parts of accident costs which are caused by and borne by road users and insurance companies

5) Vignette and Road user charges for HGV more than 12t GVW

6) 1996 and 1998: Toll on selected motorway sections, 2005 additionally: HGV-Toll

7) VAT on fuel tax, on Vignette and on tolls

1) Refers to those parts of road accident which are not borne by road users and insurance companies but py the public

    sector and third parties


For 1998 the total of the different cost categories shown in the table above adds up to more than €15.8 billion which corresponds to approx. 7.5% of the Austrian GDP. The total social accident costs (sum of transport system internal and external costs) of more than € 8.3 billion are the highest cost block followed by the infrastructure costs. The total accident costs are dominated by the risk value, i.e. the valuation of fatalities and injuries using a willingness-to-pay approach. 

The largest part of the road transport costs are borne by actors within the road transport system. The infrastructure costs are more than covered with the directly and non-directly allocate able revenues (total revenues of the road sector: € 4.9 billion). However, the external costs of the transport system (external accident costs and environmental costs) still sum up to more than € 2.8 billion, or about 18% of the total costs.

For the year 2005 a slight decrease of the total costs of road transport to about € 15.7 billion (in 1998 prices) can be assessed. 

This decrease is first of all caused by less accident costs due to the security package launched by the government 2001. Due to more economic engines also the environmental costs will decrease until 2005.

Only infrastructure costs and congestion costs will increase. On the other hand an increase of revenues due to road transport by more than 20% is forecasted. Two reason can be given for this: the increase of traffic means an increase of variable revenues – especially the fuel tax, the revenues due to the introduction of the distance related HGV-tolling will be higher than the revenues from the road user charge (for HGV with more than 12t) and the vignette (HGV from 3.5t to 12t).

Comments on specific cost categories

Infrastructure costs

Road capital costs were calculated using the synthetic method and the annuity method. Running costs were obtained from the Ministry of Transport and from the ASFINAG. The data quality is considered to be very good.

Road infrastructure costs are about 64% of the total infrastructure costs of all modes.

Congestion costs

The estimated road congestion costs comprise fuel costs and time costs of road users due to delays. They were estimated by using a modelling approach using partly assumptions of the German model with adoption for Austria if necessary (average percentage of congested trips, average speeds). 

The congestion costs estimated for Austria in 1998 represent 0.8% of the GDP. Compared with the total congestion costs of all modes the road sector causes more than 90%.

Accident costs

The input data for estimating road accident costs (passenger cars, motor cycles and goods vehicles) were collected from reliable sources as well as from the Austrian accident cost calculation for 1993. The input data is therefore very good. The costs are extremely dependent on the valuation of risk which was standardised within the UNITE project.

With € 8.4 billion the total accident costs amount more than 4% of the Austrian GDP. The risk value, which is defined as transport internal costs in the UNITE project, represents almost 3% of the GDP.

Environmental costs 

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

Within the environmental costs air pollution is the major cost component for road transport.

The results for the environmental costs are lower than the results presented in the Austrian road cost account study. Two main reasons are responsible for this: Primarily different dose response functions used in Austria (based on the trilateral study for health impacts of air pollution due to road transport 
) and, secondly the lower avoidance costs of CO2 emissions fixed for UNITE (valuation note – Nellthorp et al. 2001).

Total environmental costs amount to about 1% of the Austrian GDP.

Taxes, charges and subsidies

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

In Table 108 the average costs per vehicle-km of road transport for all roads by vehicle types is presented. In Table 109 the total costs of road transport are shown per vehicle type (vehicles weighing 3.5 tonnes or less, busses and heavy goods vehicles weighing over 3.5 tonnes).

Table 108: Average costs and revenues of road transport per vehicle km in Austria in €/km at 1998 prices
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0.002
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0.002

  Health costs

0.003
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  Production loss
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0.02
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  Air pollution

0.01
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  Global warming
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  Noise 

3)

0.00

0.02
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Total

0.08

0.69

0.51

Costs - additional information

Delay costs

0.02

:

0.12

Accident costs (user internal) 

1) 4)

0.12

0.13

0.11

  Administrative

0.01

0.01

0.01

  Material damages

0.03

0.03

0.03

  Risk value

0.09

0.09

0.07

Environmental costs

  Nature and landscape, soil and water pollution

:
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:

  Nuclear risk
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Total

:

:

:

Revenues

Fixed

0.02

0.02

0.04

  Vignette

0.00

0.01

0.00

  Infrastructure user charge for HGV more than 12t

-

-

0.01

  Annual vehicle tax

0.01

0.01

0.02

  Sales tax

0.01

-

-

  VAT on Vignette

0.00

0.00

0.00

Variable

0.05

0.10

0.15

  Toll

0.00

0.00

0.02

  Fuel tax

0.04

0.08

0.10

  VAT on fuel tax

0.01

0.02

0.03

Total

0.07

0.13

0.19

Basic data

  Million vehicle  km

53 144

516

5 446

  Million passenger km

72 290

:

-

  Million tonne km

-

-

23

3) Including tram and trolley bus, average value for the nineties

4) Refers to those parts of accident costs which are caused by and borne by road users and insurance companies

all roads

1) Allocation of accident costs to vehicle types due to the causer principle (source: WKR2000). So for accidents only the

    total value can be compared with the vaues of the detailled report  where the costs are allocated by the suffer principle

2) Refers to those parts of road accident which are not borne by road users and insurance companies but py the public

    sector and third parties

Costs - core information


Table 109: Total costs and revenues of road transport by vehicle class in Austria in € million at 1998 prices
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Fixed
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5

14
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-
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5

120

  Sales tax
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-
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34

1

3

Variable

2 508
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  Toll

100

2

135

  Fuel tax

1 989

42
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418

9

139

Total

3 814

65

1 045

Basic data

  Number of vehicles (1 000) without trailers

4 096

10
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  Million vehicle  km

53 144

516

5 446

  Million passenger km 

72 290

:

-

  Billion tonne km (including also LGV)

-

-

23

3) Including tram and trolley bus, average value for the nineties

4) Refers to those parts of accident costs which are caused by and borne by road users and insurance companies

all roads

1) Allocation of accident costs to vehicle types due to the causer principle (source: WKR2000). So for accidents only the

    total value can be compared with the vaues of the detailled report  where the costs are allocated by the suffer principle

2) Refers to those parts of road accident which are not borne by road users and insurance companies but py the public

    sector and third parties

Costs - core information




Austrian Rail Account

Table 110: Austrian rail account for 1996, 1998 and 2005 in € million at 1998 prices
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Additional Information

Revenues directly related to infrastructure costs
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  Other transport specific revenues

    Fuel tax

4

4

3
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799

Non transportrelated revenues of rail companies 
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1) Only ÖBB, no complete data for non-ÖBB - companies available (separation of infrstructure and operator not possible)

2) Exluded from these costs and revenues are rail track charges, they are listed in the additional Information of this table

3) Average value for the nineties

4) Non profit order of communities and state

5) Contribution of the state according §2 Railway law 1992

6) Mostly vehicle rents and use of railway stations


The total of the cost categories estimated for rail transport is significantly lower than for road transport: In 1998 it amounts to approximately € 4.6 billion, (including around € 2.4 billion supplier operating costs). The largest cost blocks are the infrastructure and the supplier operating costs which are both in the same order of magnitude. 

The other cost blocks are in total only about 5% of the total costs. On the revenue side the main block are the revenues from the user tariffs but also the subsidies for concessionary fares are a relevant amount.

For the future (i.e. the year 2005) an increase of the total costs by about 6% can be expected. The reason for this are the slightly increasing infrastructure and supplier operating costs. The other costs stay rather constant. 

On the revenue side only the rail track charge is assumed to grow significantly.

Comments on specific cost categories

Infrastructure costs

Rail capital costs were calculated using the values of the schedule of fixed assets of the railway companies and the annuity method. Running costs were obtained from business reports of the Austrian federal railways – infrastructure. Data quality is considered to be very good.

Rail infrastructure costs are less than 30% of the total infrastructure costs of all modes.

Supplier operating costs

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

Congestion costs

The estimated rail congestion costs are based on punctuality percentages of passenger trains and the assumption that all trains have the same occupancy rate. This gives a slight underestimation of this costs, because trains during peak team are higher occupied and tend to have lower percentage of punctuality.

Compared to infrastructure costs, supplier operating costs and even accident costs the congestion costs in the rail sector are unimportant.

Accident costs

The input data for estimating rail accident costs (injuries, casualties and material damages) was collected from reliable sources. The input data is therefore very good. 

Compared with road the accident costs of rail amount only 2% of the road accident costs.

Environmental costs 

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

Environmental costs are more or less as low as congestion costs and therefore a rather unimportant costs category within the mode rail.

Taxes, charges and subsidies

As the running costs and the supplier operating costs input data for taxes, charges and subsidies was obtained from the business reports of the railway stations. 

Table 111 shows the average costs and revenues per train kilometre allocated to passenger and freight transport where possible.

Table 112 gibes the information in total costs and revenues allocated to passenger and freight transport where possible.

Table 111: Average costs and revenues of rail transport per train km in Austria in €/km at 1998 prices
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Table 112: Total costs and revenues of rail transport by passenger and freight transport in Austria in € million at 1998 prices
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Austrian Urban Public Transport Account

Table 113: Austrian account for Public Transport for 1996, 1998 and 2005 in € million at 1998 prices

[image: image110.wmf]Costs - core information 

1)

1996

1998

2005

Infrastructure costs

:

:

:

  Fixed

:

:

:

  Variable

:

:

:

Suplier operating costs 

2)

805

834

920

Accident costs (user external)

49

28

13

Environmental costs

:

:

:

  Air pollution

1

1

1

  Global warming

2

2

2

  Noise 

3)

:

:

:

Total

:

:

:

Costs - additional information

Congestion costs 

4)

34

33

40

Accident costs (user internal) 

1) 5)

144

106

54

  from this: risk value

142

104

54

Environmental costs

:

:

:

  Nature and landscape, soil and water pollution

:

:

:

  Nuclear risk

:

:

:

Revenues

Directly related to a specific cost categorie

 Charges for infrastructure usage 

1)

-

-

-

    Fixed

-

-

-

    Variable

-

-

-

Subsidies for concessionary fares 

6) 7)

253

261

257

User tariffs 

6)

374

374

373

Additional information

Other transport specific revenues 

1)

    Fuel tax

-

-

-

    VAT on fuel tax

-

-

-

Subsidies

:

:

:

1) Busses are included in the road account

4) No values for busses calculatable

5) No information on material damage available

6) Includes also the revenues/subsidies of public bus companies

7) Total subsidies - no separation into subsidies for concessionary fares and other subsidies possible

3) Noise of tram and trolley busses is included in the noise costs of road, estimates for noise costs of the metro in

    Vienna are not available

2) Including infrastructure costs, separation not possible, Supplier operation costs of public bus services are included


For urban public transport (UPT) it is not possible to draw a complete picture because the modes of UPT are also part of road transport and is was not possible to separate infrastructure costs from operating costs. The table also contains figures about regional bus services (i.e. supplier operating costs, user tariffs, subsidies). Footnotes should be read carefully to avoid misinterpretation. 
On cost part – the congestion costs are underestimated because they do not include the congestion costs of busses due to missing input data.

Therefore it is not possible to give a figure of total costs of this mode.

So also the information on the expected development in the future cannot be complete. The most relevant cost category (from the table above) – the supplier operating costs (including also the infrastructure costs) are assumed to increase by about 10% until 2005.

Comments on specific cost categories

Infrastructure costs

For Public Transport it was not possible to estimate infrastructure costs because within the gathered data a separation of infrastructure and operating costs was not possible. Therefore the supplier operating costs includes also the infrastructure costs. The infrastructure costs of busses are included in the road sector.

Supplier operating costs

Total costs (infrastructure and operation) of companies handling scheduled land passenger traffic without rail obtained from Statistic Austrian. The data is of good quality but includes also the infrastructure costs.

Congestion costs

The estimated UPT congestion costs were estimated by using a modelling approach using partly assumption of the German model with adoption for Austria where necessary (average percentage of congested trips, average speeds). They do not include the congestion costs of passengers travelling with busses because no passenger-trip-km with busses could be found or estimated. Therefore the value presented is underestimated. Nevertheless the amount of € 33 million is less compared to the total costs of Urban public transport.

Accident costs

The input data for estimating UPT accident costs (injuries, casualties) was collected from reliable sources. The input data is therefore very good. Information on material damages was not available. Accident costs of busses are included in this mode and are not added to road accident costs.

With an amount of € 260 million the total accident costs represent more than 20% of the total costs of UPT.

Environmental costs 

The basic data used for the estimation of environmental costs is of provided by the Federal Department for environment and is of good quality. Specific data relating to UPT emissions was available. Noise data id not available for UPT, but included in the road information on noise.

Environmental costs are more or less as low as congestion costs and therefore a rather unimportant costs category within the mode UPT.

Taxes, charges and subsidies

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

In Table 114 the average costs of metro, tram and trolley bus services are shown. In Table 115 the total costs of public transport (metro, tram and trolley bus) are shown disaggregated by vehicle type.

Table 114: Average costs and revenues of metro, tram and trolley bus per vehicle km in Austria in €/km at 1998 prices
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Table 115: Total costs and revenues of metro, tram and trolley bus in Austria in € million at 1998 prices
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Austrian Air Transport Account

Table 116: Austrian air transport account for 1996, 1998 and 2005 in € million at 1998 prices
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The overall costs as assessed in this project amount to about  0.7 billion. So cost of aviation are only a very small part compared to the costs of road and even compared with rail. The by far largest part of the costs is transport system internal. About 75% of these costs are infrastructure costs. But this percentage includes also the non transported related infrastructure costs of aviation that could not be separated. The congestion costs of aviation are higher as their total accident costs and almost as high as the environmental costs. With about 8% of the total costs this cost category has almost the same importance within aviation as the congestion costs within in the road sector.

At first sight in the table above the infrastructure costs seems not be covered, but the non transport related revenues and costs also have to be considered (in contrast to the infrastructure costs the revenues are split into transport related costs and non transport related costs). Adding up the transport related revenues and the non aviation revenues (shown in the table on the additional information part) the infrastructure costs are more than covered by the revenues.

The total costs of aviation as given in the table above tend to increase significantly between 1998 and 2005 ( almost 35% up to € 0.9 billion). This increase is the consequence of the considerable growth of the airport infrastructure costs (+36%), the congestion costs (+80%) and of the environmental/climate costs (+45%). 

Comments on specific cost categories

Infrastructure costs

Air capital costs were calculated using the values of the schedule of fixed assets of the railway companies and the annuity method. Running costs were obtained from business reports of the six international Airports and the flight control. Data quality is considered to be very good, but it not possible to separate infrastructure costs from operating costs and non transport related costs.

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

Congestion costs

The estimated air congestion costs are based on an AEA statistics on arrival delays of the Vienna International Airport. The percentages given there are used for all flights (passengers and freight) in Austria.

Compared to the other cost categories of this mode the congestion costs are more important than the accident costs, which is the case only in the aviation sector.

Accident costs

The input data for estimating air accident costs (injuries, casualties) was collected from reliable sources. The input data is therefore very good, but information on material damages is not available.

Accident costs is the cost category with the smallest share compared to the total costs  of aviation.

Environmental costs 

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

With about 11% the environmental costs of aviation are the second important costs category beside the infrastructure costs within the aviation sector. With only 0.05% of the GDP this value is still not very high compared to other modes.

Taxes, charges and subsidies

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

The following table presents the average costs per movement. Due to lake of data an allocation of the total costs to passenger and cargo transport was not possible.

Table 117: Average costs and revenues of aviation per movement in Austria in €/km at 1998 prices

	
	Average variable costs1)
	Average2)

	2.19 
	Passenger
	Cargo
	All aircraft

	Core information
	
	
	

	Infrastructure costs airports
	
	
	1 382.32

	Capital costs
	:
	:
	277.29

	Running costs
	:
	:
	1 105.03

	Infrastructure costs flight control
	
	
	724.27

	Capital costs
	:
	:
	95.19

	Running costs
	:
	:
	629.08

	External accident costs
	
	
	26.2

	Administrative
	:
	:
	0.2

	Health costs
	:
	:
	1.8

	Production loss
	:
	:
	24.2

	Environmental costs
	
	
	302.12

	Air pollution
	:
	:
	120.02

	Global warming
	:
	:
	169.69

	Noise3)
	:
	:
	12.42

	Total 
	:
	:
	2 434.91

	
	
	
	

	Additional information
	
	
	

	Delay costs
	:
	:
	235.90

	Internal accident costs4)
	
	
	144.85

	Administrative
	:
	:
	0.3

	Material damages
	:
	:
	:

	Risk value
	:
	:
	144.55

	Environmental costs
	:
	:
	:

	Total 
	:
	:
	380.765)

	
	
	
	

	Revenues
	
	
	

	Charges for infrastructure usage
	:
	:
	:

	Airport revenues6)
	:
	:
	1 150.55

	Austro Control revenues6)
	:
	:
	624.94

	Fuel tax
	–
	–
	–

	VAT on fuel tax
	–
	–
	–

	Security charge
	:
	:
	120.02

	Total
	:
	:
	1 895.51

	Subsidies 
	–
	–
	–

	
	
	
	

	Basic data
	
	
	Total

	Passenger carried (million)
	14
	–
	14

	Tonnes carried (1000)
	–
	130
	39

	Movements (1000)
	242
	242

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

Source: Herry et al. (2002)


2.20 Austrian Inland Waterway Account

Table 118: Austrian inland waterway account for 1996, 1998 and 2005 in € million at 1998 prices
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Additional Information

Other transport specific revenues

    Fuel tax

-

-
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-
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-

Subsidies

:

:

:

Non transport related revenues 

:

:

:

1) Total infrastructure and operation costs - no seperation of transport infrastructure costs possible

2) In 1996: Mainly the accident of the "Dumbier" (6 persons died)

3) no information on material damage

4) Incudes: dispath counters, landing places, rescue services, docking, harbour services and locks


The mode inland waterways only plays a very minor role if the territoriality principle is taken to assess costs - which is the case for UNITE. For Austria this mode is limited to the freight traffic on the Danube. Total costs of inland waterways amount to €28 million. This is only about 0.2% of the total road costs or 0.6% of the total rail costs.

Table 119 gives an overview about the average costs and revenues per tonne km. The number of vehicle-km is not available therefore average costs per vehicle-km can not be shown.

Table 119: Average costs and revenues of inland waterways in Austria in €/tkm at 1998 prices
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	Bundesministerium für Finanzen (Austrian Federal Ministry for Finance)

	BMVIT
	Bundesministerium für Verkehr, Innovation und Technologie (Austrian Federal Ministry for Transport, Innovation and Technology)

	GDP
	Gross domestic product

	GVW
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	ÖBB
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1
Description of input data

The input data for the calculations was provided by the country account leaders. These data were the basis for cost calculations with the ExternE methodology and the EcoSense computer model for airborne pollutants, with shadow values for greenhouse gas emissions and new exposure-response functions and monetary values for noise.

1.1
Air pollution

One of the main input data sources for estimating costs of air pollution was the EcoSense database which was used within the impact pathway method. The basic data used within EcoSense is summarised as follows.

Table 1.Environmental data in the EcoSense database

	
	Resolution
	Source

	Receptor distribution
	
	

	Population
	administrative units, EMEP 50 grid 
	EUROSTAT REGIO Database,
The Global Demography Project

	Production of wheat, barley, sugar beat, potato, oats, rye, rice, tobacco, sunflower
	administrative units, EMEP 50 grid 
	EUROSTAT REGIO Database, 
FAO Statistical Database

	Inventory of natural stone, zinc, galvanized steel, mortar, rendering, paint
	administrative units, EMEP 50 grid 
	Extrapolation based on inventories of some European cities

	Critical Loads/Levels for nitrogen-deposition for various ecosystems 
	EMEP 150 grid
	UN-ECE

	Meteorological data
	
	

	Wind speed
	EMEP 50 grid
	European Monitoring and Evaluation Programme (EMEP)

	Wind direction
	EMEP 50 grid
	European Monitoring and Evaluation Programme (EMEP)

	Precipitation
	EMEP 50 grid
	European Monitoring and Evaluation Programme (EMEP)

	Emissions
	
	

	SO2, NOx, NH3, NMVOC, 
particles  
	administrative units, EMEP 50 grid
	CORINAIR 1994/1990, EMEP 1998
TNO particulate matter inventory (Berdowski et al., 1997)

	Source: IER.


1.1.1 Receptor data

· Population data

Population data for Germany was taken from the EUROSTAT REGIO database (base year 1996), which provides data on administrative units (NUTS categories). For Germany, NUTS 3 level was used. For impact assessment, the receptor data is required in a format compatible with the output of the air quality models. Thus, population data was transferred from the respective administrative units to the 50 x 50 km2 EMEP grid by using the transfer routine implemented in EcoSense.

· Crop production

The following crop species were considered for impact assessment: barley, oats, potato, rice, rye, sunflower seed, tobacco, and wheat. Data on crop production were again taken from the EUROSTAT REGIO database for Germany (base year 1996). For impact assessment, crop production data were transferred from the administrative units to the EMEP 50 x 50 km2 grid.

· Material inventory

The following types of materials are considered for impact assessment: galvanised steel; limestone; mortar; natural stone; paint; rendering; sandstone; and, zinc. As there is no database available that provides a full inventory of materials for Germany, the stock at risk was extrapolated in ExternE from detailed studies carried out in several European cities. 

· Critical loads for ecosystems

The EcoSense database provides critical load data for acidification and eutrophication for a wide range of ecosystems from the UN-ECE Co-ordination Centre for Effects for the year 1997 (Posch et al., 1997). The spatial resolution of critical load data is 150 x 150 km.

1.1.2 Emission data

As the formation of secondary pollutants such as ozone or secondary particles depends heavily on the availability of precursors in the atmosphere, the EcoSense database provides a European wide emission inventory for SO2, NOx, NH3, NMVOC, and particles as an input to air quality modelling. As far as available, EcoSense uses data from the EMEP 1998 emission inventory (Richardson 2000, Vestreng 2000, Vestreng and Støren 2000). Where required, data from the CORINAIR 1994 inventory. (http://www.aeat.co.uk/netcen/corinair/94/) and the CORINAIR 1990 inventory (McInnes 1996) are used. For Russia, national average emission data from the LOTOS inventory (Builtjes 1992) were included. Emission data for fine particles are taken from the European particle emission inventory established by Berdowski et al. (1997).

1.1.3
Meteorological data

The Windrose Trajectory Model requires annual average data on wind speed, wind direction, and precipitation as an input. The EcoSense database provides data from the European Monitoring and Evaluation Programme (EMEP) for the base year 1998.

With regard to costs due to air pollution, not only direct emissions from the operation of a vehicle or vessel are relevant, but as well the provision of fuel or electricity. Electricity production was considered explicitly in the emission calculations, emissions due to fuel provision have to be quantified. The respective emission factors for petrol, diesel and kerosene are given in table 2. These factors comprise the process steps crude oil extraction, refining and transport.

Table 2.Indirect transport emissions caused by energy and fuel production in Germany 1998

	Type of emission
	Unit
	CO2
	PM10
	NOx
	SO2
	NMVOC

	Emissions caused by the production of 
	g/kg fuel
	
	
	
	
	

	Petrol
	
	560
	0.105
	1.10
	1.90
	1.80

	Diesel
	
	400
	0.047
	0.96
	1.40
	0.62

	Emissions caused by extraction, transport and refinery of
	mg/kWhel
	
	
	
	
	

	Coal
	
	34 000
	3.5
	44.4
	38.1
	n.a.

	Lignite
	
	31 900
	3.1
	50.6
	13.8
	n.a.

	Oil
	
	67 000
	48.9
	170.4
	404.3
	n.a.

	Gas
	
	14 800
	17.9
	69.3
	3.25
	n.a.

	Source: Production of petrol and diesel: Friedrich and Bickel (2001) for PM10, IFEU (1999) for other pollutants. Provision of power plant fuels: European Commission (1999b)


Comparison of road transport emissions provided by the country account leaders with emissions in the EcoSense database (EMEP98 emission inventory):

Primary particle emission data provided by the country account leaders were in general between 40 and 65% lower than the data in the EcoSense database. SO2 emissions compare well with the exceptions of France (data provided 20% lower) and the UK (data provided 300% higher). For NO2 as well the figures compare well with the exceptions of Spain (data provided 12% higher), France (data provided 55% lower), and Sweden (data provided 12% higher). For the NMVOC emissions, the data matched well for Denmark, Ireland, and the Netherlands; for Austria the data provided was 33% lower, for Spain 75% lower, for France 89% lower, for Sweden 8% lower, and for the UK 11% higher than in the EcoSense database. Of those differences, the differences in the primary particle emissions have the highest importance for the total costs.

This comparison of course cannot say which are the better values, as the EcoSense emission inventory’s primary aim is to provide a complete set of “background” emission data for the whole of Europe and not to give the best available data for the single countries. But the comparison gives a picture where discrepancies occur and further work is required. 

The differences between emission data provided and the EcoSense database are higher for the other transport modes. This reflects the less advanced emission modelling work in comparison to road transport.

2
Methodological issues

2.1
Air pollution

2.1.1
General Approach

For quantifying the costs due to airborne pollutants the Impact Pathway Approach, the methodology developed in the ExternE project series was applied. A detailed description of the approach can be found in European Commission (1999a). The impact pathway approach utilises the following steps: emission estimation, dispersion and chemical conversion modelling, calculation of physical impacts and monetary valuation of these impacts.

The ideal approach, which was applied in Tranche A, is to use emission inventories in spatial disaggregation (i.e. a geo-coded data set for the different air pollutants) for the calculation of the costs of direct emissions from vehicle operation. As such detailed data was not available for Tranche B, a simplified approach was used. Country-specific damage costs per tonne of pollutant emitted were calculated based on the emission inventory included in EcoSense, which contains information on the spatial distribution of emissions. For this, emissions were modified compared to the reference inventory and Europe-wide impacts were calculated and subtracted from impacts resulting from the reference inventory without unchanged emissions. This procedure using a reference inventory was required, because of air chemistry processes where “background” emissions play an important role. Then the resulting costs were divided by the difference of emissions to obtain the costs per tonne of pollutant. A description of the computer model EcoSense, which was used for the calculations, including exposure-response functions and monetary values is given below.

In addition to these regional scale calculations, damages on the local scale – up to about 20 km to each side of a line emission source (e.g. road) – were quantified. In lack of detailed geo-coded emission data, specific local-scale costs for the categories “urban roads”, “extra-urban roads” and “motorways” were transferred from detailed calculations for Germany in Tranche A. 

Then the emissions provided by the country account leaders were multiplied with the respective damage factor to obtain the costs caused by the different modes and vehicle categories.

Note: primary particle emissions from internal combustion engines were treated as PM2.5, primary particles from fossil power plants were treated as PM10 (higher deposition rate and lower impact compared to PM2.5).

a)
Description of the EcoSense computer model for assessment of costs due to airborne emissions

The EcoSense model has been developed within the series of ExternE Projects on ‘External Costs of Energy’ funded by the European Commission (see e.g. European Commission 1999a). The model supports the quantification of environmental impacts by following a detailed site-specific ‘impact pathway’ (or damage function) approach, in which the causal relationships from the release of pollutants through their interactions with the environment to a physical measure of impact are modelled and, where possible, valued monetarily. A schematic flowchart of the EcoSense model is shown in figure 1. EcoSense provides harmonised air quality and impact assessment models together with a comprehensive set of relevant input data for the whole of Europe, which allow a site specific bottom-up impact analysis. 

In ExternE, EcoSense was used to calculate external costs from individual power plants in a large number of case studies in all EU countries. While the first generation of the EcoSense model was focused on the analysis of single emission sources, the new ‘multi-source’ version of the model provides a link to the CORINAIR database, which allows the analysis of environmental impacts from more complex emission scenarios. The CORINAIR database provides emission data for a wide range of pollutants according to both a sectoral (‘Selected Nomenclature for Air Pollution’ - SNAP categories) and geographic (‘Nomenclature of Territorial Units for Statistics’ - NUTS categories) disaggregation scheme (McInnes, 1996). A transformation module implemented in EcoSense supports the transformation of emission data between the NUTS administrative units (country, state, municipality) and the grid system required for air quality modelling (EMEP 50 x 50 km2 grid). Based on this functionality, EcoSense allows to modify emissions from a selected sector (e.g. road transport) within a specific administrative unit, creates a new gridded European-wide emission scenario for air quality modelling, and compares environmental impacts and resulting damage costs between different emission scenarios. In other words, environmental damage costs are calculated by comparing the results of two model runs:

· A model run using the ‘full’ European emission scenario as an input to air quality and damage modelling, including emissions from all emission sources in Europe, as well as the emissions from the transport sector considered.

· A second model run in which the emissions from the transport sector considered were set modified.

The difference in impacts and costs resulting from the two model runs represents the damages due to modified emissions. 

Figure 1:Flowchart of the EcoSense model
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b)
Air quality models

Within the UNITE project two air quality models were used from the three available within the Eco-Sense system. The model for local scale effects was not required as they were covered based on GIS-based calculations.

· The Windrose Trajectory Model (WTM) (Trukenmüller et al. 1995) is used in EcoSense to estimate the concentration and deposition of acid species on a regional scale. 

· The Source-Receptor Ozone Model (SROM), based on the EMEP country-to-grid matrices (Simpson et al. 1997), is used  to estimate ozone concentrations on a European scale. 

c)
Dose-effect models

The dose-response functions used within UNITE are the final recommendations of the expert groups in the final phase of the ExternE Core/Transport project (Friedrich and Bickel 2001). The following table gives a summary of the dose-response functions as they are implemented in the EcoSense version used for this study. 

Table 3.Health and environmental effects included in the analysis of air pollution costs

	Impact category
	Pollutant
	Effects included

	Public health – mortality
	PM2.5 , PM10 1)
SO2, O3
	Reduction in life expectancy due to acute and chronic mortality
Reduction in life expectancy due to acute mortality

	Public health – morbidity
	PM2.5 , PM10, O3
	respiratory hospital admissions

	
	
	restricted activity days

	
	PM2.5 , PM10 only
	cerebrovascular hospital admissions

	
	
	congestive heart failure

	
	
	cases of bronchodilator usage

	
	
	cases of chronic bronchitis

	
	
	cases of chronic cough in children

	
	
	cough in asthmatics

	
	
	lower respiratory symptoms

	
	O3 only
	asthma attacks

	
	
	symptom days

	Material damage
	SO2, acid deposition
	Ageing of galvanised steel, limestone, natural stone, mortar, sandstone, paint, rendering, zinc 

	Crops
	SO2
	Yield change for wheat, barley, rye, oats, potato, sugar beet

	
	O3
	Yield loss for wheat, potato, rice, rye, oats, tobacco, barley, wheat

	
	Acid deposition
	increased need for liming

	
	N, S
	fertilisational effects

	1) including secondary particles (sulphate and nitrate aerosols).

Source: IER.


d)
Exposure-response functions for the quantification of health effects

Table 4 lists the exposure response functions used for the assessment of health effects. The exposure response functions are taken from the 2nd edition of the ExternE Methodology report (European Commission 1999a), with some small modifications resulting from recent recommendations of the health experts in the final phase of the ExternE Core/ Transport project (Friedrich and Bickel 2001).

Table 4.Quantification of human health impacts due to air pollution1)

	Receptor
	Impact Category
	Reference
	Pollutant
	fer

	ASTHMATICS 
(3.5% of population)
	
	
	
	

	Adults
	Bronchodilator usage
	Dusseldorp et al., 1995
	PM10  Nitrates  PM2.5 Sulphates
	0.163 0.163 0.272 0.272

	
	Cough
	Dusseldorp et al., 1995
	PM10, Nitrates  PM2.5  Sulphates
	0.168 0.280 0.280

	
	Lower respiratory symptoms (wheeze)
	Dusseldorp et al., 1995
	PM10  Nitrates  PM2.5  Sulphates
	0.061 0.061 0.101 0.101

	Children
	Bronchodilator usage
	Roemer et al., 1993
	PM10  Nitrates  PM2.5  Sulphates
	0.078 0.078 0.129 0.129

	
	Cough
	Pope and Dockery, 1992
	PM10  Nitrates  PM2.5  Sulphates
	0.133 0.133 0.223 0.223

	
	Lower respiratory symptoms (wheeze)
	Roemer et al., 1993
	PM10  Nitrates  PM2.5  Sulphates
	0.103 0.103 0.172 0.172

	All
	Asthma attacks (AA)
	Whittemore and Korn, 1980
	O3
	4.29E-3

	ELDERLY 65+ 
(14% of population)
	
	
	
	

	
	Congestive heart failure
	Schwartz and Morris, 1995
	PM10  Nitrates  PM2.5  Sulphates 
CO
	1.85E-5 1.85E-5 3.09E-5 3.09E-5 5.55E-7

	CHILDREN (20% of population)
	
	
	
	

	
	Chronic cough
	Dockery et al., 1989
	PM10  Nitrates  PM2.5  Sulphates
	2.07E-3 2.07E-3 3.46E-3 3.46E-3

	ADULTS (80% of population)
	
	
	
	

	
	Restricted activity days
(RAD)
	Ostro, 1987
	PM10  Nitrates  PM2.5  Sulphates
	0.025 0.025 0.042 0.042

	
	Minor restricted activity days (MRAD)
	Ostro and Rothschild, 1989
	O3
	9.76E-3

	
	Chronic bronchitis
	Abbey et al., 1995
	PM10  Nitrates  PM2.5  Sulphates
	2.45E-5 2.45E-5 3.9E-5 3.9E-5

	ENTIRE POPULATION
	
	
	
	

	
	Chronic Mortality (CM)
	Pope et al., 1995 
	PM10  Nitrates  PM2.5  Sulphates
	0.129% 0.129% 0.214% 0.214%

	
	Respiratory hospital admissions (RHA)
	Dab et al., 1996 
	PM10  Nitrates  PM2.5  Sulphates
	2.07E-6 2.07E-6 3.46E-6 3.46E-6

	
	
	Ponce de Leon, 1996
	SO2 
O3
	2.04E-6 3.54E-6

	
	Cerebrovascular hospital admissions
	Wordley et al., 1997
	PM10  Nitrates  PM2.5  Sulphates
	5.04E-6 5.04E-6 8.42E-6 8.42E-6

	
	Symptom days
	Krupnick et al., 1990
	O3
	0.033

	
	Cancer risk estimates
	Pilkington et al., 1997; based
on US EPA evaluations
	Benzene Benzo-[a]-Pyrene
1,3-buta-diene
Diesel par​ticles
	1.14E-7 1.43E-3

4.29E-6

4.86E-7

	
	Acute Mortality (AM)
	Spix et al. / Verhoeff et al.,
1996 
	PM10  Nitrates  PM2.5  Sulphates
	0.040% 0.040% 0.068% 0.068%

	
	
	Anderson et al. / Touloumi
et al., 1996 
	SO2
	0.072%

	
	
	Sunyer et al., 1996
	O3
	0.059%

	1) The exposure response slope, fer, has units of [cases/(yr-person-µg/m3)] for morbidity, and [%change in annual mortality rate/(µg/m3)] for mortality. Concentrations of SO2, PM10 ,  PM10, sulphates and nitrates as annual mean concentration, concentration of ozone as seasonal 6-h average concentration.

Source: Friedrich and Bickel 2001.


e)
Exposure-response functions for the quantification of impacts on crops

Functions are used within the model to quantify changes in crop yields due to the emissions of SO2, nitrates, ozone and acids.

f)
Exposure-response functions for the quantification of material damage

Functions were developed to quantify and value damages to limestone, sandstone, natural stone, mortar, rendering, zinc and galvanised steel and paint due to the effects of air pollution.

g)
Acidification and eutrophication of ecosystems

There are no effect models available to quantify the expected damage to ecosystem resulting from exceeding of critical loads. Therefore, such effects were not quantified in the present study.

2.1.2
Monetary values

Table 5 summarises the monetary values used for valuation of transboundary air pollution. According to Nellthorp et al. (2001) average European values should be used for transboundary air pollution costs, except for the source country, where country specific values were used. These were calculated according to the benefit transfer rules given in Nellthorp et al. (2001). The values for the single countries are given in the Annex.

Table 5: Monetary values (factor costs; European average) for health impacts (€1998)

	Impact
	Monetary value (rounded)

	Year of life lost (chronic effects)
	74 700
	€ per YOLL

	Year of life lost (acute effects)
	128 500
	€ per YOLL

	Chronic bronchitis
	137 600
	€ per new case

	Cerebrovascular hospital admission
	13 900
	€ per case

	Respiratory hospital admission
	3 610
	€ per case

	Congestive heart failure
	2 730
	€ per case

	Chronic cough in children
	200
	€ per episode

	Restricted activity day
	100
	€ per day

	Asthma attack
	69
	€ per day

	Cough
	34
	€ per day

	Minor restricted activity day
	34
	€ per day

	Symptom day
	34
	€ per day

	Bronchodilator usage
	32
	€ per day

	Lower respiratory symptoms
	7
	€ per day

	Source: Own calculations based on Friedrich and Bickel 2001 and Nellthorp et al. (2001).


2.1.3
Discussion of uncertainties

In spite of considerable progress made in recent years the quantification and valuation of environmental damage is still linked to significant uncertainty. This is the case for the Impact Pathway Methodology as well as for any other approach. While the basic assumptions underlying the work in ExternE are discussed in detail in (European Commission 1999a), below an indication of the uncertainty of the results is given as well as the sensitivity to some of the key assumptions.

Within ExternE, Rabl and Spadaro (1999) made an attempt to quantify the statistical uncertainty of the damage estimates, taking into account uncertainties resulting from all steps of the impact pathway, i.e. the quantification of emissions, air quality modelling, dose-effect modelling, and valuation. Rabl and Spadaro show that - due to the multiplicative nature of the impact pathway analysis - the distribution of results is likely to be approximately lognormal, thus it is determined by its geometric mean and the geometric standard deviation g. In ExternE, uncertainties are reported by using uncertainty labels, which can be used to make a meaningful distinction between different levels of confidence, but at the same time do not give a false sense of precision, which seems to be unjustified in view of the need to use subjective judgement to compensate the lack of information about sources of uncertainty and probability distributions (Rabl and Spadaro 1999). The uncertainty labels are:


A = high confidence, corresponding to g = 2.5 to 4;


B = medium confidence, corresponding to g = 4 to 6;


C = low confidence, corresponding to g = 6 to 12.

According to ExternE recommendations, the following uncertainty labels are used to characterise the impact categories addressed in this report:

Mortality:

B


Morbidity:

A


Crop losses:

A


Material damage:
B.

Beside the statistical uncertainty indicated by these uncertainty labels, there is however a remaining systematic uncertainty arising from a lack of knowledge, and value choices that influence the results. Some of the most important assumptions and their implications for the results are briefly discussed in the following.

· Effects of particles on human health

The dose-response models used in the analysis are based on results from epidemiological studies which have established a statistical relationship between the mass concentration of particles and various health effects. However, at present it is still not known whether it is the number of particles, their mass concentration or their chemical composition which is the driving force. The uncertainty resulting from this lack of knowledge is difficult to estimate.

· Effects of nitrate aerosols on health

We treat nitrate aerosols as a component of particulate matter, which we know cause damage to human health. However, in contrast to sulphate aerosol (but similar to many other particulate matter compounds) there is no direct epidemiological evidence supporting the harmfulness of nitrate aerosols, which partly are neutral and soluble.

· Valuation of mortality

While ExternE recommends to use the Value of a Life Year Lost rather than the Value of Statistical Life for the valuation of increased mortality risks from air pollution (see European Commission, (1999a) for a detailed discussion), this approach is still controversially discussed in the literature. The main problem for the Value of a Life Year Lost approach is that up to now there is a lack of empirical studies supporting this valuation approach. 

· Impacts from ozone

As the EMEP ozone model, which is the basis for the Source-Receptor Ozone Model (SROM) included in EcoSense  does not cover the full EcoSense modelling domain, some of the ozone effects in Eastern Europe are omitted. As effects from ozone are small compared to those from other pollutants, the resulting error is expected to be small compared to the overall uncertainties.

· Omission of effects

The present report is limited to the analysis of impacts that have shown to result in major damage costs in previous ExternE studies. Impacts on e.g. change in biodiversity, potential effects of chronic exposure to ozone, cultural monuments, direct and indirect economic effects of change in forest productivity, fishery performance, and so forth, are omitted because they currently cannot be quantified.

2.2
Global warming

The method of calculating costs of CO2 emissions basically consists of multiplying the amount of CO2 emitted by a cost factor. Due to the global scale of the damage caused, there is no difference how and where the emissions take place.

A shadow value of € 20 per tonne of CO2 emitted, was used for valuing CO2 emissions, which reflects the costs of meeting the Kyoto targets in Germany (Fahl et. al. 1999) and Belgium (Duerinck 2000). This value lies within a range of values of € 5 to € 38 per tonne of CO2 avoided presented by Capros and Mantzos (2000). These authors calculated shadow prices for the EU to meet the Kyoto targets with and without emission trading.

Looking further into the future, more stringent reductions than the Kyoto aims are assumed to be necessary to reach sustainability. Based on a reduction target of 50% in 2030 compared to 1990, INFRAS/IWW (2000) use avoidance costs of € 135 per t of CO2; however one could argue that this reduction target has not yet been accepted.

A valuation based on the damage cost approach, as e.g. presented by ExternE (Friedrich and Bickel 2001), would result in substantially lower costs. Due to the enormous uncertainties involved in the estimation process, such values have to be used very cautiously.

For those country, where emissions of methane (CH4) and nitrous oxide (N2O) were available, the shadow value for CO2 was multiplied by the global warming potential of 21 and 310 respectively, leading to values of 420 €/t CH4 and 6 200 €/t N2O.

2.3
Noise

Noise costs were quantified for a number of health impacts calculated with new exposure-response functions, plus amenity losses estimated by hedonic pricing. 

The methodology for quantifying noise costs was extended to the calculation of physical impacts. Costs for the following endpoints were quantified:

· Myocardial infarction (fatal, non-fatal)

· Angina pectoris

· Hypertension 

· Subjective sleep quality

In addition, the willingness-to-pay for avoiding amenity losses were quantified based on hedonic pricing studies. A large number of such studies has been conducted, giving NSDI values (Noise Sensitivity Depreciation Index – the value of the percentage change in the logarithm of house price arising from a unit increase in noise) ranging from 0.08% to 2.22% for road traffic noise. Soguel (1994) conducted a hedonic pricing study in the town of Neuchatel in Switzerland. Rather than using housing prices, the dependent variable was monthly rent, net of charges. The coefficient on the noise variable in this study suggested a NSDI of 0.9. This value is similar to the average derived from European studies and was taken for our calculations.

The following table presents the monetary values used for valuing the health effects. The values for the single countries are given in the Annex.

Table 6: Valuation of health effects (factor costs, European average) from noise exposure (€1998)

	Endpoint
	Value
	Unit

	Myocardial infarction (fatal, 7 YOLL)
	522 900
	€ per case

	Myocardial infarction (non-fatal, 8 days in hospital, 24 days at home)
	22 600
	€ per case

	Angina pectoris (severe, non-fatal, 5 days in hospital, 15 days at home)
	14 160
	€ per case

	Hypertension (hospital treatment, 6 days in hospital, 12 days at home)
	3 960
	€ per case

	Medical costs due to sleep disturbance (per year)
	197
	€ per year

	YOLL = Year of life lost.

Source: Own calculations based on Metroeconomica (2001) and Nellthorp et al. (2001).


As railway noise is perceived as less annoying than road noise, a bonus of 5 dB(A) was applied. This is in line with noise regulations in a number of European countries (e.g. Switzerland, France, Denmark, Germany; see INFRAS/IWW 2000).

For the quantification of the WTP for avoiding amenity losses a threshold value of 55 dB(A) was applied. It is assumed that noise levels equal to and over this value cause disamenity. The average rents which were the basis for the calculations are given in the Annex.

2.4
Methodology for 1996 and for the forecast to 2005

Concerning environmental costs, the quantifiable differences between the account years 1996 and 1998 are quite small. Firstly, the activities (vehicle mileage, number of starts and landings of aircraft) and emission factors do not change considerably within two years. Secondly, the actual changes are difficult to detect, as much of the required data is not available in sufficient detail. It has to be born in mind that the estimated changes from 1996 to 1998 are comparably rough and thus have to be interpreted with caution. This is even more the case for the forecast to the year 2005, as the estimation of future developments is even more uncertain.

According to Nellthorp et al. (2001) values change proportionally to real incomes. Hence, values have to be adjusted according to changes in real GDP per capita. IER calculated costs for 1998 – 1996 and 2005 results have to be adjusted accordingly! For 1996 values relating to 1998 values see Nellthorp et al. (2001) - Annex 2; for 2005 values relating to 1998 values use growth forecast.

3
Variation in results between countries

Table 7.Overview of main sources of variation in results between countries

	Cost category
	Cost component
	Determinants

	Air pollution
	Emission data
	· fleet composition

· vehicle/vessel emission factors

· vehicle/vessel mileage

· type of power plant for electricity production

	
	Costs of pollutant emissions
	· geographical location within Europe (how many people are affected by transboundary air pollution)

· for non-reactive pollutants (above all PM2.5): location of emissions – “urban”, “extra-urban” (how many people are affected in the vicinity of the emission source)

	Global warming
	Emission data
	· fleet composition

· vehicle/vessel emission factors

· vehicle/vessel mileage

· type of power plant for electricity production

	
	Costs of greenhouse gas emissions
	One constant factor

	Noise
	Population exposure
	Source of exposure estimate

	
	Monetary values
	amenity losses: average rent per person per year (net of heating etc.)

	General
	Missing data
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Glossary

	CORINAIR
	Programme to establish an inventory of emissions of air pollutants in Europe. It was initiated by the European Environment Agency Task Force and was part of CORINE (COoRdination d’Information Environmentale) work programme set up by the European Council of Ministers in 1985. End of 1994 the EEA’s European Topic Centre on Air Emissions (ETC/AEM) took over the CORINAIR programme.

	GDP
	(= Gross Domestic Product). The GDP is the sum of all goods and services produced within a country and a year. GDP per capita can be regarded as the relative economic power of a country per inhabitant.

	Impact Pathway Approach (IPA)
	Methodology for externality quantification developed in the ExternE project series. It follows the chain of causal relationships from pollutant emission via dispersion (including chemical transformation processes), leading to changes in ambient air concentrations from which impacts can be quantified using exposure-response functions. Damages are then calculated using monetary values based on the WTP approach.

	NUTS
	Nomenclature of territorial units for statistics; level 0 = countries, level III = départements, Kreise, etc. (depending on country considered).

	PPP
	PPP means purchasing power parity. PPPs are the rates of currency conversions which equalise the purchasing power of different countries. This means that a given sum of money, when converted into different currencies at the PPP rates, will buy the same basket of goods and services in all countries. In particular, PPPs are applied if figures for specific products or branches shall be expressed in foreign currency (for example in ECU or in US $) because in these cases the use of official exchange rates is not appropriate.

	Primary particles
	Particles, that are directly emitted.

	Secondary particles
	Particles, such as nitrates and sulphates, that are formed in the atmosphere through atmospheric chemical reactions.

	Vehicle category
	Road: passenger car, motorcycle, bus, goods transport vehicles.

Public transport: bus, tram, trolley bus, metro.

Rail: electric passenger train, diesel passenger train, electric goods train, diesel goods train.

Inland Waterways / Marine: Goods transport.

Air: passenger, goods transport

	WTP
	Willingness to pay: The explicit or implicit willingness-to-pay for a good, reflecting the individual’s preferences. For example the WTP for higher safety.

	YOLL
	Year of life lost


Abbreviations
	CH4
	Methane (greenhouse gas)

	CO2
	Carbon dioxide (greenhouse gas)

	COI
	Cost of illness

	dB(A)
	Decibel, weighted with the A-filter. Logarithmic unit of sound pressure level.

	EMEP
	European Monitoring and Evaluation Programme

	GDP
	Gross Domestic Product

	GIS
	Geographical Information System

	GWP
	Global warming potential

	kWh
	Kilowatt hour

	LAeq
	Energy equivalent noise level

	LTO
	Landing and take-off cycle

	mill.
	Million

	MWh
	Megawatt hour

	N2O
	Nitrous oxide (greenhouse gas)

	n.a.
	No data available

	NMVOC
	Non-methane volatile organic compounds

	NOx
	Nitrogen oxides (mix of NO and NO2)

	NUTS
	Nomenclature of territorial units for statistics; level 0 = countries, level III = départements, Kreise, etc. (depending on country considered)

	PM10
	Fine particles with a diameter of 10 µm and less

	PM2.5
	Fine particles with a diameter of 2.5 µm and less

	PPP
	Purchasing power parity

	PT
	Public transport

	SO2
	Sulphur dioxide

	UPT
	Urban public transport

	VOC
	Volatile organic compounds

	WTP
	Willingness to pay

	YOLL
	Years of life lost


Additional Information to Appendix 2:  Monetary values used

Monetary values (factor costs) for health impacts due to airborne pollutants(€1998)

	Impact
	Avg. Europe
	AT
	DK
	ES
	FR
	IE
	NL
	SE
	UK
	

	Year of life lost (chronic effects)
	74 700
	83 700
	89 200
	60 300
	74 000
	81 300
	84 600
	76 400
	75 900
	

	Year of life lost (acute effects)
	128 500
	144 000
	153 400
	103 800
	127 300
	139 800
	145 500
	131 400
	130 600
	

	Chronic bronchitis
	137 600
	154 200
	164 300
	111 100
	136 400
	149 700
	155 800
	140 700
	139 900
	

	Cerebrovascular hospital admission
	13 900
	15 580
	16 600
	11 230
	13 770
	15 120
	15 740
	14 210
	14 130
	

	Respiratory hospital admission
	3 610
	4 050
	4 310
	2 920
	3 580
	3 930
	4 090
	3 690
	3 670
	

	Congestive heart failure
	2 730
	3 060
	3 260
	2 200
	2 710
	2 970
	3 090
	2 790
	2 770
	

	Chronic cough in children
	200
	220
	230
	160
	190
	210
	220
	200
	200
	

	Restricted activity day
	100
	110
	120
	80
	100
	110
	110
	100
	100
	

	Asthma attack
	69
	77
	82
	56
	68
	75
	78
	71
	70
	

	Cough
	34
	38
	41
	27
	34
	37
	38
	35
	35
	

	Minor restricted activity day
	34
	38
	41
	27
	34
	37
	38
	35
	35
	

	Symptom day
	34
	38
	41
	27
	34
	37
	38
	35
	35
	

	Bronchodilator usage
	32
	36
	38
	26
	32
	35
	36
	33
	33
	

	Lower respiratory symptom
	7
	8
	8
	6
	7
	8
	8
	7
	7
	

	Source: Own calculations based on Friedrich and Bickel 2001 and Nellthorp et al. (2001).


Monetary values (factor costs) for impacts due to noise (€1998)

	Impact
	Avg. Europe
	AT
	DK
	ES
	FR
	IE
	NL
	SE
	UK
	

	Myocardial infarction (fatal, 7 YOLL)
	
	
	
	
	
	
	
	
	
	

	Total per case
	522 900
	586 100
	624 300
	422 300
	518 200
	568 800
	592 000
	534 500
	531 500
	

	Myocardial infarction (non-fatal, 8 days in hospital, 24 days at home)
	
	
	
	
	
	
	
	
	
	

	Medical costs
	4 720
	5 290
	5 630
	5 020
	5 460
	5 130
	5 680
	4 820
	4 870
	

	Absentee costs
	2 820
	3 140
	3 360
	2 340
	2 780
	2 460
	3 140
	2 750
	2 720
	

	WTP
	15 070
	16 850
	17 990
	14 710
	16 500
	15 190
	17 630
	15 150
	15 180
	

	Total per case
	22 600
	25 270
	26 980
	22 060
	24 750
	22 790
	26 450
	22 720
	22 760
	

	Angina pectoris (severe, non-fatal, 5 days in hospital, 15 days at home)
	
	
	
	
	
	
	
	
	
	

	Medical costs
	2 960
	3 320
	3 540
	3 150
	3 430
	3 220
	3 560
	3 030
	3 080
	

	Absentee costs
	1 760
	1 960
	2 100
	1 460
	1 740
	1 540
	1 960
	1 720
	1 700
	

	WTP
	9 440
	10 560
	11 270
	9 210
	10 330
	9 520
	11 040
	9 490
	9 550
	

	Total per case
	14 160
	15 840
	16 910
	13 820
	15 500
	14 280
	16 560
	14 240
	14 330
	

	Hypertension (hospital treatment, 6 days in hospital, 12 days at home)
	
	
	
	
	
	
	
	
	
	

	Medical costs
	1 830
	2 050
	2 180
	1 950
	2 120
	1 990
	2 210
	1 870
	1 870
	

	Absentee costs
	1 580
	1 760
	1 890
	1 310
	1 570
	1 390
	1 760
	1 550
	1 530
	

	WTP
	550
	610
	650
	440
	540
	600
	620
	560
	560
	

	Total per case
	3 960
	4 430
	4 730
	3 710
	4 230
	3 970
	4 590
	3 980
	3 950
	

	Medical costs due to sleep disturbance (per year)
	197
	221
	235
	159
	195
	214
	223
	201
	200
	

	Average (net) rent per person per year (basis of calculation of WTP for avoiding amenity losses)
	
	823
	2 565
	2 751
	1 893
	3 875
	1 285
	1 739
	3 618
	

	Source: Own calculations based on Metroeconomica (2001) and Nellthorp et al. (2001), except average rents, which were provided by country account leaders.








� Herry, M: Bundesverkehrswegeplan – Aktualisierung der Güterverkehrsprognose; Vienna 2000


�	Source: Statistik Austria, BVWP – R2-a, own estimations and calculations. 


�	Source: ECE 1995, BVWP, WKR2000, own calculations


�	Sources: Eisenbahnstatistik, UBA


�	Sources: Eisenbahnstatistik 1996, 1998


�	Sources: Statistik Austria – Zivilluftfahrt in Österreich 1998, UBA


� Herry M., Sedlacek N., 2001


� Statistik Austria: Leistungs- und Strukturerhebung 1998, nichtlandwirtschaftliche Bereichszählung 1995


� 	For the calculation of the user costs, i.e. delay costs, the factor 1.5 as proposed in Nellthorp et al. (2000) to adjust for the higher value of delay time compared to expected travel time - the VOT estimates given in Nellthorp et al. (2000) refer to the latter - has been applied. 


� Schierhackl et al. 1995


� Herry et al. 1998


� Herry 2000


� Metelka et al. 1997


�	For the figures in this cell see Nellthorp et al. (2001), Valuation Conventions for UNITE, Annex V.


� 	European Commission (1999) ExternE Externalities of Energy.


�	A short description of the model is contained in the annex of this Appendix Report.


�	Additional detailed information for each cost category is contained in internal annexes to Link et al (2000) (Interim Reports for each cost category). 


� 	Source: UBA


� 	Source: UBA.


� 	Source: UBA.


� 	Source: UBA


� 	Source: UBA


� 	Source: UBA.


� 	Subsidies include all spending of public authorities in connection with transport infrastructure or operation, especially the compensation payments for the owner of infrastructure (rail, inland waterways), the lost interest payments of credits from the public authorities at reduced interest rates (rail, air, inland waterways), the debt release (rail, air, inland waterways), etc.  


�	Source: Statistik Austria, BVWP – R2-a, own estimations and calculations. 


� Herry et al. 1999
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								Figure 3.4:  The Overall UNITE Workplan
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								1		2		3		4		5		6		7		8		9		10		11		12		13		14		15		16		17		18		19		20		21		22		23		24		25		26		27		28		29		30		31		32		33				Deliverables (month):

																																																																												D1 (3):  The Overall UNITE Methodology

																																																																												D2 (6):  Pilot Accounts Approach

																																																																												D3 (6):  Marginal Cost Methodology

																																																																												D4 (14):  Alternative Integration Frameworks

																																																																												D5 (14):  Pilot Accounts - Tranche a)

																																																																												D6 (16):  Supplier Opex - Case Studies

																						Tranche a)												Tranche b)												Tranche c)												Review																		D7 (16):  Transport User - Case Studies

																						2 countries												8 countries												8 countries												theory																		D8 (18):  Pilot Accounts - Tranche b)

																																																																												D9 (21):   Accident -  Case Studies

																																																																												D10 (24):  Infrastructure - Case Studies

																																																																												D11 (24):  Environmental - Case Studies

																		D2																																																										D12 (24):  Pilot Accounts - Tranche c)

																																		D5								D8												D12								D14														D13 (28): Testing Integration Frameworks

																																																																												D14 (28): Future Approaches to Accounts

																																																																												D15 (28): Guidance on Adapting MCs

																																																																												D16 (31): Policy Perspectives on UNITE

																																		D4																												D13

																																																																												Note: for clarity, the diagram does

																										Case												D6										D9						D10				General																		not show WP5-10 interactions.

																										Studies												D7																D11				-isation

												D1						D3																																												D15						D16				FR

								1		2		3		4		5		6		7		8		9		10		11		12		13		14		15		16		17		18		19		20		21		22		23		24		25		26		27		28		29		30		31		32		33

								Main Meetings (see text):																																																								Summer months

								A						B										C								D								E		F														G										H



WP2: Integration of Approaches

WP11: Pilot Accounts

WP5-10, 12: Conduct & Generalisation of Case Studies

Project Management

WP3:
Accounts
Approach

WP4:
MC
Method

WP13:
Policy Implic-
ations

WP1:
Outline



Fig 3.1

		

										Figure 3.1:  The Early Stages of UNITE
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																										D1 (3) The Overall UNITE Methodology
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								Figure 3.2: Development of Transport Accounts

								Year 1												Year 2																								Year 3
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										Figure 3.3:  Marginal Cost Case Studies

										Year 1												Year 2																								Year 3										Deliverables (month):
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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.

		0
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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












