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1 Introduction

1.1 Study context and objectives of this report

This report contains the full version of the pilot accounts of Luxemburg developed within the UNITE project.  It gives detailed descriptions on the methodology used, the input data, their reliability and quality. However, the general and detailed discussion of the accounts approach was presented in Link H. et al. (2000) and will be summarised only in this document. This report discusses methodologies only when they are necessary background information for understanding the results. Furthermore, in addition to the core accounts for 1998 this report also presents the results for 1996 and a forecast for 2005. 

In order to put this report into the context of the UNITE project, a summary of the aims and research areas of UNITE is given here. 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 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,  the location and the duration of individual trips, all the relevant economic data as well as the individuals response to possible policy or infrastructure changes. 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 H. et al. (2000). It should be stressed that the accounts are aimed at providing the methodological and the empirical basis for in-depth policy analysis (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 follows:

The pilot accounts 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 by the need to show a comparison between years and to give a good indication of trends in transport for the near future. Also, 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. Note, however, that the core year of the pilot accounts is 1998. Both the results for 1996 and 2005 are derived from this core year.

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 of uncertainty (due to the 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 valued, are borne by the transport users themselves (for example delay costs). These costs and the methods used to value 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 accounts cost categories

Data for the pilot accounts are collected within six cost and revenue categories that are described in “The Accounts Approach” (2000) and are summarised in the following section.

1.2.3.1 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. Where it is possible to quantify the share of joint costs they are sorted out and are not allocated.

1.2.3.2 Supplier operating costs

All monetary costs incurred by transport operators for the provision of transport services are documented in the category supplier operating costs. Ideally, the data is structured to show what costs are incurred for vehicles, 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. The difference between such costs and revenues is the net public sector contribution (economic subsidy).

1.2.3.3 Congestion 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 estimated. The estimation of congestion costs is carried out for all transport modes, provided data is available. This data is classified as supplementary data because the bulk of these costs are borne by transport users as a whole.

1.2.3.4 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 data is available, property damage and 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.

1.2.3.5 Environmental costs

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

1.2.3.6 Taxes, charges and subsidies

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 European Union 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. It should be noted that a complete reporting on subsidies would require an extremely time-consuming analysis of public budget expenditure at all administrative levels. Furthermore, the subsidies reported in the pilot accounts refer mainly to direct subsidies (e. g. monetary payments from the state to economic subjects). 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 covered in the pilot accounts

The modes covered in UNITE are road, rail, other public transport (bus in the case of Luxemburg), aviation, inland waterway navigation and maritime shipping. 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 pilot accounts of Luxemburg. Section 2.1 provides in addition some indicators per mode in order to show the importance and relevance of each mode in the transport system of Luxemburg.

Table 1: Level of details in the Luxemburg pilot accounts

	Transport modes
	Network differentiation
	Means and user breakdown

	Road
	Highway

National roads

Regional roads

Urban roads


	Motorcycles, mopeds 

Passenger cars

Light goods vehicles

Heavy goods vehicles 

Rigid 

Non rigid 

Special vehicles

Agricultural vehicles 

	Rail: CFL
	-
	Passenger transport 

Freight transport

	Public transport: CFL, AVL, TICE
	-
	Buses



	Aviation
	Airport 

Air transport
	-

	Inland waterway shipping
	Inland waterways

Inland waterways harbour
	-

	Maritime shipping
	-
	-


1.3 Results presentation and guidelines for interpretation

The goal of the data collection and estimation of cost 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. Additionally, a set of data needed as basic data for all cost categories was collected to ensure that commonly used data have consistency between the cost categories. 

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 report contains four major parts. Chapter 2 first explains the organisation of a transport sector and the importance of each mode in order to provide some background information for the interpretation of the pilot accounts. Secondly, the input data that was used in the accounts is also described. The main methodological issues, which have arisen during the elaboration of the accounts for Luxemburg, are discussed in chapter 3. The results are presented and discussed in chapter 4. The descriptions in these chapters are organised along the categories infrastructure costs, supplier operating costs, congestion costs, accident costs, environmental costs and taxes, charges and subsidies. Chapter 5 presents the summary tables on the pilot accounts of Luxemburg and chapter 6 draws conclusions.

2 Description of input data

2.1 Overview on the transport sector of Luxemburg

This section aims to provide some basic information on the features of the transport sector of Luxemburg, the organisational structure and the importance of transport modes as far as necessary for understanding and interpreting the pilot accounts. Table 2 therefore presents some main economic indicators.  In this table, the 2005 forecast has been computed based on simple assumptions: an annual inflation rate of 2%, an annual growth rate of 2% for real GDP, and of 1% for population.  

Table 2: Basic economic indicators for Luxemburg 1996 and 1998

	Indicators
	Unit
	1996
	1998
	2005

	Land area 
	sqkm
	2 586
	2 586
	2 586

	Population 
	1 000
	418
	429
	463

	Population density
	inhabitants/sqkm
	162
	166
	179

	Employment Rate
	%
	62.1%
	62.5%
	66.9%

	Euro exchange rate
	F Lux/€
	
	40.3399
	

	GDP 
	billion F Lux, 1998
	591 028
	665 735
	858 149

	GDP
	€ billion 1998
	14 651
	16 503
	21 273

	GDP per capita
	€ 1998
	35 026
	38 451
	45 995

	GDP growth rate
	(constant prices)
	2.9%
	5.0%
	2.0%

	Consumer price index
	1998=1.00
	0.975
	1.000
	1.149

	Annual inflation
	%
	1.4%
	1.0%
	2.0%

	GNP-Growth p.a.
	(constant prices)
	2%
	1%
	2.0%

	Working force growth p.a.
	%
	1.3%
	1.3%
	1.0%

	Social interest rate
	%
	3.0%
	3.0%
	3%

	Sources: STATEC and Stratec


Table 3 gives an overview on transport related indicators per mode, which will be detailed in the subsequent sections 2.1.1-2.1.5. 

We did not estimate the number of passengers carried by the road transport and therefore did not calculate the modal shares for this variable.  They were however computed on the basis of passenger-kilometre figures.  

The mileage related indicator for public transports refers to the three public transport companies.  While the network length includes data from two of the three public transport companies namely CFL and AVL. 

The mileage related indicators of aviation refer to the entire mileage and not only to the distance made in Luxemburg.  We did not include these in modal share calculations, as they would grossly overestimate the real values.  

Table 3: Basic transport related indicators for Luxemburg 1998 per mode

	Indicators
	Unit
	Road
	Rail
	Public transport
	Aviation
	Inland waterway
	Maritime shipping
	Total

	Transport performance
	
	
	
	
	
	
	
	

	Passengers carried
	million passengers
	:
	10
	31
	2
	0
	-
	42

	Modal shares
	%
	:
	22.5%
	73.9%
	3.5%
	0.0%
	-
	100.0%

	Passenger-kilometre1)
	million p.km
	3 419
	244
	145
	295
	0
	-
	3 809

	Modal shares
	%
	92.8%
	4.5%
	2.7%
	.
	0.0%
	-
	100.0%

	Goods transported
	million tonnes
	:
	18.2
	-
	0.4
	1.6
	-
	20.2

	Modal shares
	%
	:
	90.1%
	-
	1.9%
	8.0%
	-
	100.0%

	Tonne-kilometre1)
	million t.km
	2 100
	624
	-
	2 401
	64
	-
	2 788

	Modal shares
	%
	75.3%
	22.4%
	-
	.
	2.3%
	-
	100.0%

	Network length
	1000 km
	9.76
	0.62
	0.533)
	:
	0.037
	-
	

	Employees 4)
	1000
	4.0
	3.3
	0.6
	2.9
	0.1
	-
	10.9

	Gross investments
	€ million
	4 352
	2 321
	0
	7
	2 2)
	-
	6 682

	
	%
	65.1%
	34.7%
	0.0%
	0.1%
	0.0%
	-
	100.0%

	Gross capital stock
	€ million
	2 163
	1 302
	0
	540
	:
	-
	4 005

	
	%
	54.0%
	32.5%
	0.0%
	13.5%
	:
	-
	100.0%

	1) The total and the percentages exclude air transport. The figures of aviation correspond to the entire flight and not only to the distance made above Luxemburg. 

2) Gross investments include only waterway investments and not harbour investments.

3) The network length of public transport includes AVL and CFL (buses) and does not include TICE network.

4) The number of employees are given for the year 1995, except for public transport of which the value corresponds to 2001 (AVL and TICE).

Sources: STATEC, CFL (Annual report), AVL, TICE, European Energy and Transport in figures (DG TREN), LuxAir (Annual report), Cargo Lux, DIW and Stratec.


Road transport

In Luxemburg, road transport is the main mode for passenger and freight transport. In 1998, modal share of road was 92.8% for passenger transport and 75.3% for freight (excluding air transport).  

It represents a gross capital stock of €2.2 billion.  The road network in Luxemburg is exclusively in state ownership. Motorways, national and regional roads are under the responsibility of the State. The municipalities are responsible for urban roads.  The length of the road network administered by the State is 2 863 km.  We could not obtain data on the network of municipal roads.  We estimated its size by assuming the total share (on a per kilometre basis) of regional (“provincial roads” in Belgium, “chemin repris” in Luxemburg) and urban roads would be the same in Luxemburg than in Belgium (90%).  We then arrive at a road network of 9 762 kilometres in Luxemburg.  

The administration of civil engineering provided traffic statistics for State roads, thus excluding municipal roads, for which no traffic data could be found.  To estimate traffic on urban roads, we assumed that urban traffic accounted for 45% of all traffic (from MEET deliverable 16).  These traffic statistics are summarised in Table 4.  

Table 4: Transport volume of road transport in Luxemburg (in million vehicle-kilometre)

	
	Total road network
	Motorways
	State roads
	Regional roads
	Urban roads

	Total 1996
	2 963
	678
	310
	642
	1 333

	   Mopeds, motorcycles
	:
	:
	:
	:
	:

	   Passenger cars
	2 344
	577
	146
	567
	1 055

	   Buses
	64
	10
	17
	8
	29

	   Light goods vehicles
	241
	29
	69
	34
	109

	   Heavy goods vehicles
	307
	62
	75
	32
	138

	      Rigid 
	177
	24
	52
	21
	80

	      Non-rigid
	130
	38
	23
	11
	59

	   Special vehicles
	6
	0
	2
	1
	3

	   Agricultural vehicles
	0
	0
	0
	0
	0

	Total 1998
	3 106
	710
	327
	671
	1 398

	   Mopeds, motorcycles
	:
	:
	:
	:
	:

	   Passenger cars
	2 442
	601
	152
	590
	1 099

	   Buses
	67
	10
	18
	9
	30

	   Light goods vehicles
	251
	30
	72
	36
	113

	   Heavy goods vehicles
	340
	69
	83
	35
	153

	      Rigid 
	196
	27
	58
	23
	88

	      Non-rigid
	144
	42
	26
	12
	65

	   Special vehicles
	6
	0
	2
	1
	3

	   Agricultural vehicles
	0
	0
	0
	0
	0

	Total 2005
	4 004
	915
	422
	865
	1 802

	   Mopeds, motorcycles
	:
	:
	:
	:
	:

	   Passenger cars
	3 148
	775
	195
	761
	1 417

	   Buses
	86
	13
	23
	11
	39

	   Light goods vehicles
	324
	39
	93
	46
	146

	   Heavy goods vehicles
	438
	88
	107
	45
	197

	      Rigid 
	252
	35
	74
	30
	113

	      Non-rigid
	186
	54
	33
	15
	84

	   Special vehicles
	8
	0
	3
	2
	4

	   Agricultural vehicles
	0
	0
	0
	0
	0

	Sources: Ministry of public works (Administration of civil engineering) and Stratec


2.1.2
Rail transport

In Luxemburg, the national operator (CFL) is directly responsible for all rail traffic on Luxemburg tracks. Until now, CFL owns the entire infrastructure and operates all trains (some in partnership, on international trips). 

The rail network is 618 km long. It represents a gross capital stock of €621 million.  

In 1998, 9.6 millions of passengers and 18 millions of tonnes of goods were carried by rail. It represents 4.5% of the passenger traffic and 22.4% of the freight traffic. Table 5 summarises the situation and development for rail transport.

Table 5: Transport volume of rail transport in Luxemburg (in million train -kilometre)

	
	1996
	1998

	Total train-kilometre (passenger + freight)
	5.5
	6.3

	Source: Stratec


2.1.3 Public transport 

Three public transport companies provide public transport in Luxemburg: AVL, TICE and CFL.  They only operate buses; there are no tramway, metro or trolley bus in Luxemburg.  The public transport companies carried 31 millions of passengers in 1998, which represents 2.7% of the passenger mileage. 

The network length is 531 km long (bus routes only).  The capital value of the network is included in the gross capital value of roads.  

Table 6 details the mileage made by the public transport companies.

Table 6: Transport volume of public transport in Luxemburg (in million vehicle-kilometre)

	
	1996
	1998

	Total Bus-kilometre
	11.3
	11.8

	   AVL
	4.2
	4.4

	   TICE
	2.7
	2.9

	   CFL
	4.4
	4.5

	Source: STATEC


It should be noted that the delimitation and definition of this transport mode caused difficulties for the pilot accounts. Ideally, local and urban buses are summarised under this mode. In some cases this separation is not feasible. Infrastructure costs, for example, are included in the road infrastructure costs.  Against this background, attention should be paid when the results between the different cost categories are interpreted for the mode urban public transport.  

2.1.4
Aviation

In 1998, 2 million passengers transited through the airport of Luxemburg (departures and arrivals).  The Luxemburg air sector employed 2 700 people in 1998. The international airport is the only airport of Luxemburg. It is managed by the State, with the exception of the tax-free shops, which are managed by LuxAir, the national airline company.  

Table 7 presents the transport volume of the aviation in Luxemburg.

Table 7: Transport volumes of aviation in Luxemburg  (in 1000 aircraft movements)

	
	1996
	1998

	Takeoffs and landings
	75
	78

	  Commercial flights (passenger + freight)
	38
	43

	  Private flights
	37
	35

	Source: STATEC


2.1.5
Inland waterway and maritime shipping

In Luxemburg, the navigable section of the Moselle river, on the border between Luxemburg and Germany, is 37 km long.  In 1998, the inland waterway navigation carried 1.6 millions of tonnes of goods. It represents 2.3% of the freight traffic.  

Table 8 presents the mileage made by the freight vessels in Luxemburg.

Table 8: Transport volumes of inland waterways in Luxemburg (in vehicle-kilometre)

	
	1996
	1998

	Freight vessels
	22 496
	29 230

	Sources: STATEC and Stratec


2.2 Input data per cost/revenue category

2.2.1 Infrastructure costs

Ideally, the gross capital stock and the capital costs should be calculated in UNITE using the perpetual inventory model. This requests a long and disaggregated investments time series per mode. In the case of Luxemburg, we could not collect such a long investments time series.  We thus had to resort to another methodology.  For road, rail and air transport infrastructure, we started from the Belgian data and assumed that the infrastructure costs would be proportional to the length of the network (or the airports’ area in the case of air transport).  

Table 9 presents the sources and quality of investment data obtained in Luxemburg.  

Table 9: Sources and quality of input data for estimating infrastructure costs.

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

	Network data
	
	
	

	Road: STATEC
	Length of road network administered by the State 
	3 types of roads (motorway, national and regional roads)
	Good data

	Stratec
	Length of urban roads
	
	Estimate

	Rail: STATEC
	Length of rail network
	
	

	Public transport
	included in road
	included in road
	included in road

	Air: Airport of Luxemburg
	land area occupied by the airport
	
	

	Investments data
	
	
	

	Road: Ministry of public works (Administration of civil engineering)
	Investments data
	2 types of roads (motorway and other road)
	The motorways investments go from 1981 to 2001. The investments allocated to the national and regional roads are only available from 1999 to 2002.  

	Rail:  STATEC
	investment subsidies
	rail sector
	partial data

	Public transport
	included in road
	included in road
	included in road

	Air: STATEC
	Investments data 
	2 types of investments (construction and equipment)
	Global data are available from 2000 to 2002.

	Price index and land price
	
	
	

	STATEC


	Price index of construction from 1945 to 1999
	
	Good data

	
	Repartition of the land for the years 1972, 1990, 1998 and 1999
	built land

agricultural land

other (roads, river)
	Good data

	
	Price per are of land sales
	building site

agricultural land 

roads, rail allocated land

river
	Good data


2.2.1.1 Price index of construction

Core years 1996 and 1998
We could not find an infrastructure construction price index per mode of transport. We used the general price index of construction given by STATEC from 1945 to 2000.

Forecast methodology

We assumed that construction price would grow from 2001 to 2005 at the same pace than GDP deflator.  

2.2.1.2 Land price

Core years 1996 and 1998
Average land price was estimated on the basis of actual sales per type of land, from 1989 to 1999.  

Forecast methodology

We assumed that land price would grow from 2000 to 2005 as the deflator of GDP.  

2.2.2 Supplier operating costs

Following UNITE recommendation, supplier operating costs are only calculated for rail and public transport companies.  The main data source was the national railway company (CFL – Chemins de Fer Luxembourgeois) annual report.  CFL operates trains and buses, however, and it was not possible to disaggregate the operating charges between trains and buses.  Other public transport companies, TICE (Tramways Intercommmunaux du Canton d’Esch) and AVL (Autobus de la Ville de Luxemburg), could not provide any figures.  

Table 10 presents the quality of the data and the sources used for estimating the supplier operating costs.

Table 10: Sources and quality of input data for estimating supplier operating costs.

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

	Rail: CFL
	Accounts: operating charges
	The published accounts are: stock and goods, salaries, depreciation, services, other operating charges
	Aggregated data (trains and buses). Lack of differentiation except for the energy costs

	Public transport: Buses – TICE and AVL
	No available data
	No available data
	TICE and AVL do not publish any figures.

Buses and trains are aggregated in CFL operating costs.  


2.2.3 Congestion costs

We did not find any data on congestion in Luxemburg.  

2.2.4 Accident costs

Input data for estimating accident costs refer firstly to input data per transport mode such as number of accidents, number of slight/severe injuries and fatalities and material damages. These input data are shown in tables 11 and 12; remarks on their quality are given in table 13.  

The only figures available in Luxemburg refer to accidents reported to the police, in theory all accidents with casualties. Accidents with material damages only are not included in police statistics. Most of them are reported to insurance companies, from which we have the total costs of accidents. But no information was available on the number of those accidents. No official estimate was available for unreported accidents. We therefore followed the methodology provided by Hamende et al. (2001).

Table 11: Total number of casualties in Luxemburg 1998

	
	Casualties reported to the police

	
	Slight injuries
	Severe injuries
	Fatalities

	Road
	1 083
	435
	57

	Source: STATEC


Table 12: Material damages in Luxemburg 1998

	
	Accidents reported to the police

	
	Slight (without fatalities)
	Severe (with fatalities)

	Road
	1 002
	56

	Source: STATEC


Accident costs have five components, for which costs are summarised in Table 14:

· Medical costs

· Material damage costs

· Administrative costs

· Costs due to production losses

· Risk value (costs of suffering and grief)
Table 13: Source and quality data to estimate accident costs

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

	Road: STATEC
	Material damages
	2 categories of damages (fatal accidents and non fatal accidents)
	Global data. No data of accidents reported to insurance was available. No estimation about the share of non-reported accidents was available. 

	
	Damages to human health or life
	3 severity categories (slight, severe and fatalities)
	No data was available about the casualties reported to insurance or the additional non-reported cases.            

	
	Number of fatalities according to their age
	5 categories of ages
	Good data

	Rail: STATEC
	Damages to human health or life. 
	
	Data only available for the dead people from 1995 to 1997.

	Public transport
	already counted in road accidents
	already counted in road accidents
	already counted in road accidents

	Air: STATEC
	Damages to human health or life. 
	
	Data only available for the dead people from 1995 to 1997.

	Inland waterways: STATEC
	Damages to human health or life. 
	
	Data only available for the dead people from 1995 to 1997.

	Maritime shipping
	-
	-
	-


Table 14: Source and quality of data for estimating accident costs by cost category

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

	Costs of medical treatment: Fund of accidents at work (Belgium)
	Medical costs and number of accidents, three years average is used (1997, 1998 and 1999)
	3 categories of severity (slight, severe and fatal)
	Good input data

	Production losses: STATEC


	Average annual market revenue, average annual consumption  & active population
	
	Good data

	Hamende et al. (2001)
	Share of the non-market revenue in the total gross revenue

Production loss of a severe and a slight injured defined as a percentage of the production loss of a fatality
	
	Good data

	Valuation of administrative costs: Commissariat aux assurances
	Insurance premiums
	3 categories of insurance policies (civil liability, material damage and legal protection)

2 modes (road, air)
	Good data

	Hamende et al. (2001)
	Operating charges for the insurance and the justice as a percentage of insurance premiums.
	3 categories of insurance policies (civil liability, material damage and legal protection)
	Good data

	Hamende et al. (2001)
	Costs per intervention of the rescue teams
	
	Good data

	Valuation of material damage: Commissariat aux assurances
	Charge of damages of civil liability policy
	
	Good data

	Hamende et al. (2001)
	Material damages as a percentage of the charge of damages and the charge due to the non reported accidents
	
	Good data

	Risk value: Nellthorp et al. (2001)
	PPP conversion factor

The own risk value of a slight and a severe injured is a percentage of the risk value of the dead person
	No risk value for relatives and friends and for gratification and transfer payments
	Good data to estimate the own risk value


2.2.5 Environmental costs

Apart from the commonly used input data such as mileage and energy consumption, we discuss here specifically needed input data per type of environmental costs, e.g. referring to air pollution, global warming, noise, nature and landscape, soil and water pollution and nuclear risk.  

2.2.5.1 Air pollution

The Ministry of environment could only provide aggregated emissions data for 1996 and 1998, from the CORINAIR emissions inventory.  All emissions were aggregated per transport mode.  

We summarise in Table 15 the sources and the quality of these input data.

Table 15: Sources and quality of input data for estimating the environmental costs. 

	Sources
	Input data
	Level of disaggregation
	Quality of data, level of uncertainly

	Road: AEV


	Emissions (NOx, SO2, NMVOC and CO2) for 1996 and 1998
	
	Aggregated data. No differentiation according to the types of vehicles, fuels and roads.

	Rail: CFL (annual report)
	Fuel use for 1996 and 1998
	type of fuel (diesel, electricity)
	Good data

	Aviation: AEV
	Emissions (NOx, SO2, NMVOC and CO2) for 1998
	
	Good data for the LTO-cycle

	Aviation: STATEC
	Number of movements for 1996 and 1998
	
	Good data


2.2.5.1.1 Road transport

The Ministry of environment provided emissions data for the entire road transport sector, without disaggregation by vehicles type or fuel.  No data on PM emissions were given.  In theory, these data should correspond to fuel actually for driving in Luxemburg, not fuel purchased in Luxemburg but used in neighbouring countries.  

Inconsistencies still exist, however, when looking at total road mileage in Luxemburg.  Two sources can be used.  

First, according to the Ministry of environment, CO2 emissions of road traffic in Luxemburg were at 1 247 thousand tonnes in 1998.  This corresponds roughly to 395 thousand tonnes of fuel, or about 5 billions vehicle-kilometre.  

Second, according to the Administration des Ponts et Chaussées, total traffic on State roads was 1.7 billion vehicle kilometre.  This excludes traffic on urban roads, which in Europe represents about 30% of all traffic (in Luxemburg, MEET assumes a 45% share).  Even assuming that urban traffic would be equal to non-urban traffic (for a total of 3.4 billions vehicle-kilometre, a clear overestimate), we still fall short of the estimates computed from CO2 emissions.  

We could not find a way to reconcile these two datasets.  Without clear indications on the origin of such a difference, we believe it is due to a wrong estimate of the fuel quantities purchased in Luxemburg but burned in neighbouring countries.  For environmental purposes, we kept the CO2 estimates provided by the Ministry of environment.  For traffic statistics, however, we constructed an estimate based on the Ponts et Chaussées data, as explained in section 2.1.1.  

2.2.5.1.2 Rail transport

CFL provided diesel and electricity used by trains.  To estimate the emissions in the rail sector, we used the average emission coefficients of Belgian trains.  In the case of diesel trains, this should be fairly accurate.  For electricity, accurate estimates are not possible for Luxemburg, as this country imports about 85% of its electricity.  We used the Belgian electricity production mix as a first guess.  It was not possible to disaggregate emissions between freight and passenger trains.

2.2.5.1.3 Public transport

Emissions from buses are already included in emissions from road transport.  

2.2.5.1.4 Aviation

AEV provided the 1998 emissions (PM 10 excepted) due to the landing and take-off cycles. We assumed PM emissions to be  zero.  

We did not estimate emissions during the flights because Luxemburg is a small country. We assumed that flight emissions are not emitted above Luxemburg but above the bordering countries. 

2.2.5.1.5 Inland Waterways

We did not receive data on emission from barges. We estimated them using traffic data from barges on the Moselle river and Belgian emission factors.  

Table 16 summarises emissions data per mode of transport. It includes direct emissions and indirect emissions caused by electricity production.  

Table 16: Transport emissions in Luxemburg 1998

	
	PM10
	NOx
	SO2
	NMVOC
	CO2

	
	tonnes
	tonnes
	tonnes
	tonnes
	tonnes

	Total Road
	:
	7 220
	453
	6 509
	1 247 000

	Total Rail
	14
	322
	39
	39
	34 414

	  Diesel trains
	12
	306
	27
	39
	20 467

	  Electric trains
	2
	16
	12
	0
	13 947

	Total Air
	0
	162
	17
	162
	53 000

	  Airport (LTO-cycle)
	0
	162
	17
	162
	53 000

	  Flights
	:
	:
	:
	:
	:

	Total Inland Waterways
	0
	10
	1
	1
	671

	  Passenger vessels
	:
	:
	:
	:
	:

	  Freight vessels
	0
	10
	1
	1
	671

	Total Maritime Shipping
	-
	-
	-
	-
	-

	Sources: AEV and Stratec


2.2.5.2 Noise

No Luxemburg authority had the requested noise data to fill the template. Following the suggestion of Peter Bickel, we used the OECD figures. To do this we had to obtain an average annual rent per person, which was computed based on data from the STATEC

Table 17 shows the results of our calculations. We estimated the 2005 rent using the growth rate of GDP between 1998 and 2005.

Table 17: Average annual rent per person in Luxemburg (in 1998 euro)

	
	1996
	1998
	2005

	Average annual rent per person
	3 913
	3 924
	5 058

	Sources: STATEC and Stratec


2.2.6 Taxes, charges and subsidies

The Administration des Douanes et Accises and the Inspection Générale des Finances (IGF) publish on their web site the turnover of some taxes e.g. the circulation tax and the Eurovignette.

Revenues from other taxes, charges and subsidies were estimated using the databases presented in Table 18.

Table 18: Sources and quality of input data for estimating taxes, charges and subsidies 

	Sources
	Input data
	Level of disaggregation
	Quality of data, level of uncertainly

	Road: Administration des douanes et accises, IGF and STATEC
	Circulation tax, excise taxes and Eurovignette 
	annual figures
	Global data, lack of differentiation for the types of vehicles

	Administration des douanes et accises
	1996 and 1998 circulation tax’s rates
	types of vehicles
	Detailed data

	
	excise tariffs
	type of fuel
	Detailed data

	STATEC (STATEC Bulletin, 1996 and 1998)
	Vehicle parc
	type of vehicles

engine capacity or tare or number of seats
	Detailed data

	Commissariat aux assurances
	Insurance premiums
	insurance policies
	Global data

	FEBIAC
	Insurance tax rate
	
	Good data

	SNCT
	tariffs of the inspection and of the registration, number of vehicles that underwent inspection in 1996 and 1998 
	type of vehicles
	Detailed data

	Rail and public transport of CFL: CFL (Annual report), Ministry of Transport (Report)
	fares (turnover of the transport of passengers and freight), subsidies
	
	Aggregated data

	Public Transport:   AVL and TICE
	Subsidies
	
	Aggregated data

	Administration des douanes et accises
	excise tariffs
	type of fuel
	Detailed data

	Aviation: Ministry of finance
	Landing fees and route charges for 1996 and 1998
	
	Aggregated data

	Inland Waterways: Commission de la Moselle
	River charges and lock fees for 1996 and 1998
	
	Aggregated data except for the river charges (passengers and freight vessels)

	STATEC
	registration tax on the freight vessels for 1996 and 1998
	
	Aggregated data

	Administration des douanes et accises
	registration tax on the pleasure boats for 1996 and 1998
	
	Aggregated data


3 Methodology

The methodology used in developing the UNITE pilot accounts has been documented in the publication “D2 - The Accounts Approach” by Link et al. (2000). In this report on the Luxemburg pilot accounts, we will only summarise the methodology as far as it is necessary to understand and interpret the accounting results. We will focus on new methodology or deviations from the general methodology developed in Link et al. (2000) and on the methods used to compile the results for 1996 and 2005.

3.1 Methodology for estimating infrastructure costs

Ideally, the capital stock and the capital costs should be calculated using the perpetual inventory model. This requests a long and disaggregated investments time series per mode. In the case of Luxemburg, we could not collect such a long investments time series.  We thus had to resort to another methodology.  

For road, rail and air transport infrastructure, we started from the Belgian data and assumed that, in 1996 and 1998, the infrastructure costs would be proportional to the length of the network (or the airports’ area in the case of air transport).  The 2005 values were obtained by applying the 1998-2005 growth rate of GDP to the 1998 infrastructure values.  

We could not apply this simplistic method for inland waterways, as the structure of the waterways network and the ports are too different between the two countries.  In Luxemburg, there is only 37 km of navigable river (against 1 500 km in Belgium) on the border between Luxemburg and Germany, and the relatively small harbour of Mertert (60 hectares, against 10 km² in Belgium, and 200 km² of sea harbours).  We lacked the data to estimate the infrastructure costs for this transport mode in Luxemburg.  

3.2 Methodology for estimating supplier operating costs

For the UNITE pilot account it was decided to calculate supplier operating costs only for the transport modes where the revenues from the transport users did not cover the costs of the supplier. This is mainly true for rail and public transports and 

is considered to be the core data for these transport modes.  This means for Luxemburg to analyse the national rail company (CFL) and three public transport companies (AVL, TICE and CFL buses). 

The ideal methodology proposed for supplier operating costs within the pilot accounts entries is the disaggregated cost model, as defined by Allport (1981). The chief advantages of this method are its comprehensiveness and ability to be clearly understood in relation to the inclusion of all relevant cost categories that make up the total costs of public transport services (excluding external costs like the Morhing effect, environmental and accident costs). Since no universal procedure can be established for the different operational cost components, consequently a step-by-step procedure has to be established for each component of which the generalised steps are: 

· Disaggregation of costs into fixed and variables,

· Confirmation of temporal escapability for each cost component,

· Data collection,

· Assessment of estimation needs and respective computation for lacking data,

· Cost calculation.

The evaluation of supplier operating costs using the Allport method has proven itself to be valuable for determining the costs of single companies. The use of the method to evaluate a transport mode in total is, however, unrealistic and was not attempted by the Luxemburg pilot accounts. Only aggregated annual cost and revenue data were available. As far as possible the categories suggested in the Allport method (materials, goods and services, personnel, depreciation, other running costs and interest) were used.

3.2.1 Rail and public transport of CFL

Core years 1996 and 1998

It is important to keep in mind that the CFL operates with trains and buses. We were not able to distinguish the costs due to each of these two types of transport. This explains why we called this paragraph “Rail and public transport of CFL” and not simply “Rail”. 

Every year, the national railway company, CFL, provides annual aggregated data on costs. The categories of operating charges are:

· Stock and goods (energy, consumables, stock variations),

· Services,

· Salaries, social security and pensions,

· Depreciation, 

· Other operating charges.

The account “Stock and goods” is disaggregated into several costs categories among them we can mention energy costs and consumables. 

The account “Depreciation” aggregates costs within and out of the supplier operating costs. In order to estimate the depreciation within the scope, namely the depreciation of the rolling stock and the depreciation of the equipment, we considered the statements of fixed assets. This source gives the recorded movements of the year of the account “Depreciation and amounts written off” which includes buildings and land, machinery and equipment, furniture and vehicles,... Using the distribution key of this last source, we disaggregated the depreciation into the requested categories.

We were not able to make any further differentiation for vehicles-related costs, service-related costs, administration and commercial costs, insurance and financial costs, infrastructure use costs and infrastructure maintenance costs. We created then new categories of global costs (stock and goods which included consumables and energy costs, services, salaries, social security and pensions, other operating charges).

Forecast methodology

To forecast the 2005 operating costs of CFL, we used the growth rate of GDP. The results of the forecast are then a rough estimation.

3.2.2 Other Public transport

In Luxemburg, public transport companies only operate buses (there are neither tram nor metro). This should help simplifying the accounts, but we faced two major difficulties when attempting to build the account of this sector. First, operating costs of CFL are not published separately for trains and buses. All CFL data are thus accounted for in the train sector. Second, the other two companies do not publish financial reports. We could thus not obtain any data for the bus transport sector in Luxemburg. 

3.3 Methodology for estimating congestion costs

We did not find any data on congestion in Luxemburg.

3.4 Methodology for estimating accident costs

The categories used for the evaluation of accident costs are material damages, administration costs, medical costs, production losses and the valuation of the risk associated with using transportation. Each of these categories was valued through the use of the number of incidents and the costs arising from the incident. Production losses represent an estimation of the losses to the national economy due to replacement costs, lost output of employed persons and lost of non-market production (e.g. domestic work) resulting from accidents. 

The emphasis within accident costs was placed on medical costs and the cost arising from transport related fatalities. All valuations are documented in the publication “Valuation Conventions for UNITE” Nellthorp et al. (2001).

Accident costs are divided into internal and external accident costs. “External” accident costs here are meant as costs external to 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 costs borne by the community of transport users (including all costs covered by traffic insurance policies). External costs are administrative costs for police, rescue teams or the external part of the legal system. It also includes the costs of medical treatment not covered by traffic insurance companies and production losses. Due to data availability problems, it was not possible to sort out internal and external medical costs and thus in a simplified approach this cost component was considered as totally internal to the transport sector. The remaining internal costs comprise the costs of material damages, the administrative costs of insurance and of justice covered by the insurance companies and the risk value.

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

3.4.1 The costs of medical treatments

Core years 1996 and 1998

We did not receive medical costs of transport accidents in Luxemburg. We used the Belgian values provided by the Fund of accidents at work. It gave a three years average (1997, 1998 and 1999) of the number of accidents that happened to people working in the field of transport. It also gave medical costs of these accidents. These data are disaggregated between slight, severe and fatal injuries. Assuming that these averages correspond to the year 1998, we were able to calculate the average medical cost per case. It amounted to €217 for a slight injured, €1 775 for a severe injured and to €1 090 for a fatality. We assumed the same cost per case in 1996 (in constant prices).

STATEC provided the number of casualties by severity for road transport. Concerning the other modes of transport, STATEC only gave the number of dead persons for rail, aviation and inland waterways from 1995 to 1997. 

Multiplying the cost per case by the number of cases for each category of severity, we obtained the costs of medical treatments in Luxemburg. These costs are included in the charges for compensation of the civil liability. 

As no data were available, we did not estimate medical costs of the slight and severely injured of rail, air and inland waterway transports for 1996 or 1998.  

Forecast methodology

The 2005 forecast was estimated using the growth rate of GDP between 1998 and 2005.

3.4.2 Production losses

Core years 1996 and 1998

STATEC provided statistics on traffic fatalities according to the age of the victim. We calculated the related average number of years lost for production. We estimated the net revenues lost by a dead person as the sum of the market and the non-market revenues, consumption not included. According to Hamende et al. (2001), revenues losses of a severely or slightly injured person are 10.9% and 0.2% of revenue losses of a fatality.

We calculated the 1996 revenue lost per person by applying the growth rate of GDP per capita.

STATEC provided the number of road casualties. Concerning the other transport modes, it only gave the number of fatalities for rail, aviation and inland waterways from 1995 to 1997. We assumed the same age profile than for road.

Total production losses could then be estimated by multiplying the revenue losses per case by the corresponding number of victims.  

We did not estimate production losses of the slight and the severe injured of rail, air and inland waterway transports in 1996. These costs are assumed to be negligible compared the medical costs due to fatalities. 

Forecast methodology

Total production losses in 2005 are estimated using the growth rate of GDP between 1998 and 2005.

3.4.3 Valuation of administrative costs

Administrative costs are composed of the costs for the insurance sector, justice, police, and for rescue teams. The costs of insurance are internal while the costs of police and rescue teams are external. The administrative costs of justice are partly covered by the legal protection insurance policies and are thus partly internal. It is also partly external, as the State has to pay in order to dispense justice.

3.4.3.1 Administrative costs of the insurance sector

Core years 1996 and 1998
The Commissariat aux assurances provided the administrative costs due to the policies civil liability, the material damage and the legal protection. The two first policies are disaggregated into road and air. For legal protection, which is not disaggregated between road and other activities in the data  we received, we assumed that the share of road in all legal protection insurance was the same than in Belgium.

Forecast methodology

Total administrative costs for insurance companies in 2005 are estimated using the growth rate of GDP between 1998 and 2005.

3.4.3.2 Administrative costs of justice

Core years 1996 and 1998
The Ministry of Justice could not provide an estimation of the costs of organising the courts and other “external” costs of justice. These costs were thus not estimated.

Some costs of justice are internal to the transport sector, such as the payment of lawyers. These costs are often covered by legal protection insurance. According to Hamende et al. (2001), operating costs of justice due to accidents are 52.8% of the premium of legal protection policy, as provided by the Commissariat aux assurances. 

We also had to consider operating charges due to people who do not have a legal protection policy. These costs are internal too. Approximately 14% of the people who have a civil liability policy do not have any legal protection policy. This means that these 52.8% of the premium represent only 86% of the administrative costs of justice. 

Forecast methodology

Total administrative costs for insurance companies in 2005 are estimated using the growth rate of GDP between 1998 and 2005.

3.4.3.3 Administrative costs of police

We could not estimate the administrative costs of police.  

3.4.3.4 Administrative costs of rescue teams

These costs are composed of three emergency teams; the ambulances, the reanimation teams and the fireman. We used the Belgian costs per intervention to estimate the costs in Luxemburg. 

3.4.3.5 Ambulances

Core years 1996 and 1998
Hamende et al. (2001) provided the cost per intervention of an ambulance in 1997. We calculated the cost per intervention in 1996 and 1998 using the deflator of GDP. 

STATEC provided the number of road casualties. Concerning the other transport modes, it only gave the number of dead persons for rail, aviation and inland waterways from 1995 to 1997. 

Multiplying the cost per intervention by the number of cases for each category of severity, we obtained the costs of the ambulance services in Luxemburg. 

Forecast methodology

Total ambulance  costs in 2005 are estimated using the growth rate of GDP between 1998 and 2005.
3.4.3.6 Reanimation teams

Core years 1996 and 1998
Hamende et al. (2001) estimated the cost per intervention in 1997. Using the deflator of GDP, we estimated the cost per intervention in 1996 and 1998. 

The reanimation teams deal with severe injured, fatalities and not with slight injured. STATEC provided the number of fatalities and severe injured for road, and the number of fatalities for rail and aviation respectively from 1995 to 1997. 

Multiplying the cost per intervention by the number of cases for each category of severity, we obtained the costs of reanimation teams services in Luxemburg. 

Forecast methodology

Total reanimation teams costs in 2005 are estimated using the growth rate of GDP between 1998 and 2005.
3.4.3.7 Firemen 

Core years 1996 and 1998
Hamende et al. (2001) provided the cost per intervention of the firemen in 1997. We were able to calculate the cost per intervention in 1996 and 1998 using the deflator of GDP. 

According to Hamende et al. (2001), the firemen are called in 20% of the accidents that caused severe injured and dead people.

Multiplying the cost per intervention by the number of cases for each category of severity, we obtained the costs of the firemen in Luxemburg. 

No data were available about the number of severe injured persons for inland waterways and maritime shipping in 1996. We assumed these costs were negligible.

Forecast methodology

Total firemen costs in 2005 are estimated using the growth rate of GDP between 1998 and 2005.

3.4.4 Valuation of material damages

Core years 1996 and 1998
The cost of material damages is totally internal, even though there are two groups that pay for this damage. The insurance will pay for material damages when the person responsible for the accident is insured. The people who are not insured will have to pay themselves in case of material damages. 

Hamende et al. (2001) provided a methodology to estimate the costs due to material damages for the people who are insured and who are not. The charge of damages of the policy material damage is given by the Commissariat aux assurances for road and air vehicles. According to Hamende et al. (2001), 55% of this amount is allocated to material damages. For road accidents, not all damages are indemnified by the insurance companies. These additional costs are evaluated at 1.05 times, the material damages indemnified.    

Forecast methodology

Total valuation of material damages in 2005 is estimated using the growth rate of GDP between 1998 and 2005.

3.4.5 The risk value

Core years 1998

· The risk value was set according to the recommendations of UNITE valuation conventions:

· €2.64 million for fatalities

· 15% of €2.64 million = €395 567 for severe injuries

· 1% of €2.64 million = €26 371 for slight injuries

Risk value for relatives and friends and for gratification and transfer payments were not considered. This means that in the present account the risk value is defined as entirely internal. 

To estimate the 1996 values, we assumed that the risk value was proportional to GDP per capita. 

Forecast methodology

To estimate the 2005 total risk value, we assumed a growth rate equal to that of GDP.
3.5 Methodology for estimating environmental costs

3.5.1 Air pollution

3.5.1.1 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 (1999). 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 were not available for Luxemburg, 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 is required, because of air chemistry processes where “background” emissions play an important role. Then the resulting costs were divided by the difference in the amount of pollutants emitted 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).

3.5.1.1.1 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 1999). 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. 

Table 19: Flowchart of the EcoSense model
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3.5.1.1.2 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. 

3.5.1.1.3 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 20: 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.


3.5.1.1.4 Exposure-response functions for the quantification of health effects

Table 21 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 1999), 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 21: 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.


3.5.1.1.5 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.

3.5.1.1.6 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.

3.5.1.2 Monetary values

Table 22 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 22: 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).


3.5.1.3 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 (1999), an indication of the uncertainty of the results is given below 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 (1999) 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 using 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 (1999) 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.

3.5.2 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.

3.5.3 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 have 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 23: Valuation of health effects (factor costs, EU 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.

3.5.4 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 a national growth forecast.

Table  24: 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
	


3.6 Methodology for estimating taxes, charges and subsidies

3.6.1 General issues

The general methodology for collecting, supplementing and estimating transport related taxes, charges and subsidies was as far as practically possible based on “Accounts Approach for Taxes, Charges and Subsidies”, Macario et al. (2000). 

Before discussing the methodology in detail per mode it seems to be necessary to describe the following methodological issues and problems:

· The aim of the UNITE accounts was not to compile a complete data set of all taxes, charges and subsidies of the transport sector. The aim was rather to define properly those taxes and charges paid by infrastructure users (individual passengers as well as transport operators), which can be seen as revenues corresponding to the cost side of the accounts.

· Although the scope of taxes and charges included in the analysis was defined along their relationship to the different cost categories (infrastructure costs, accident costs, environmental costs, supplier operating costs) they can hardly be directly compared with the respective cost category. The reason for this is, first of all, the historical evolution of national taxation systems with different and from time to time changing justification of taxation purposes, levels, structures and (eventually existing) earmarking procedures (see “The Accounts Approach” Link H. et al. (2000) for a more detailed discussion). Furthermore, the example of fuel taxation shows that taxes can be linked to different cost categories.

· In the philosophy of the UNITE transport accounts with a cost side and a revenue side, subsidies have to be treated at both sides of the account: Subsidies paid for infrastructure financing have to be considered as costs of infrastructure provision. As far as possible the subsidies are reported as additional information outside the main body of the accounts.

· Indirect subsidies such as tax exemptions/reductions are not quantified and reported separately. An option for improving the accounts by reporting indirect subsidies is to quantify tax losses based on hypotheses of tax levels (for example: level of kerosene taxation). It should be noted, however, that due to the fact that certain modes or user groups are exempted from taxes the accounts show at the revenue side either no entries or lower numbers (in case of tax reduction). Thus, indirectly these tax exemptions are considered although not quantitatively reported.

· VAT is reported as additional information if and only if VAT rates in transport differ from those paid in other sectors of the economy, in Luxemburg the normal VAT rate is 15%. Note that the basic principle for the UNITE accounts is a net principle, e. g. a reporting on a factor cost basis - see Nellthorp et al. (2001).

3.6.2 Methodological issues per mode

3.6.2.1 Road

3.6.2.1.1 Taxation 

3.6.2.1.1.1 Vehicle Registration Tax

Core years 1996 and 1998

There is no registration tax for road vehicles in Luxemburg. However, there is, , a small fee for the deliverance of number plates, which we report under registration tax. It is of 500LUF per vehicle, and it is required for new and used vehicles.  

Forecast methodology

We estimated 2005 revenues by applying the 1998-2005 growth rate of GDP to the 1998 figures. 

3.6.2.1.1.2 Circulation tax

Core years 1996 and 1998
Circulation tax must be paid by the owners of  all motorised vehicles and/or trailers. It is calculated according to the vehicle type and the vehicle power (cars, motorcycles) or the tare (buses, trailers, light and heavy goods vehicles <12 tonnes) or the maximum authorised weight (heavy goods vehicles >12 tonnes). 

The Administration des douanes et accises provided the global revenues from the circulation tax in 1996 and 1998. We disaggregate it according to the type of vehicles. 

Forecast methodology

We estimated 2005 revenues by applying the 1998-2005 growth rate of GDP to the 1998 figures.

3.6.2.1.1.3 Fuel duty and VAT on fuel duty

Core years 1996 and 1998

The Inspection générale des finances provided the revenues from excise taxes. We were not able to disaggregate the revenues according to the type of vehicles. VAT on fuel duty is 15% for diesel and leaded petrol, and 12% for unleaded petrol. 

Forecast methodology

We estimated 2005 revenues by applying the 1998-2005 growth rate of GDP to the 1998 figures.

3.6.2.1.1.4 Insurance tax 

FEBIAC (Belgian Federation of the Car and Two-wheeler Industries) provided the tax rate on the insurance premiums in Luxemburg. It was applied to the premiums obtained from the Commissariat aux assurances, which confirmed this rate.

3.6.2.1.2 Charges

3.6.2.1.2.1 Inspection

Core years 1996 and 1998
In Luxemburg, new vehicles must undergo technical inspection at the moment of the registration and then on a regular basis. The SNCT provided the number of vehicles that underwent inspection according to the type of vehicles in 1996 and 1998 as well as the rate of each inspection. We then estimated the related costs per vehicle category. 

Forecast methodology

We estimated 2005 revenues by applying the 1998-2005 growth rate of GDP to the 1998 figures.

3.6.2.1.2.2 Insurance

Core years 1996 and 1998
The Commissariat aux assurances provided the amounts of the insurance premiums: civil liability, material damage and legal protection. The first two insurance policies are disaggregated into terrestrial vehicles and airborne vehicles. We could not disaggregate the premiums according to the vehicles type. For legal protection, which is not disaggregated between road and other activities in the data  we received, we assumed that the share of road in all legal protection insurance was the same than in Belgium.

Forecast methodology

We estimated 2005 revenues by applying the 1998-2005 growth rate of GDP to the 1998 figures.

3.6.2.1.2.3 Eurovignette

Core years 1996 and 1998
The owners of heavy goods vehicles of more than 12 tonnes of maximum authorised weight pay the eurovignette. This charge is lower for low-emission vehicles (at least EURO 2).

The Administration des douanes et accises and STATEC provided global revenues of the Eurovignette. We disaggregated them into rigid and articulated vehicles. 

Forecast methodology

We estimated 2005 revenues by applying the 1998-2005 growth rate of GDP to the 1998 figures.

3.6.2.1.3 Subsidies

No subsidies are given to the road vehicles.

3.6.2.2 Rail and public transport of CFL

We were unable to disaggregate the fares into rail and public transport of CFL. We decided to estimate taxes, charges and subsidies for the entire company. It allowed us to be consistent in the estimation of every tax, charge or subsidy. 

3.6.2.2.1 Taxation

3.6.2.2.1.1 Fuel duty 

Core years 1996 and 1998
There is no fuel duty on train fuels but duties must be paid on bus fuel. We estimated the total amount of duties paid by CFL from their fuel use and the excise tariff. 

Forecast methodology

We estimated 2005 revenues by applying the 1998-2005 growth rate of GDP to the 1998 figures.

3.6.2.2.1.2 Tax on fares

Core years 1996 and 1998
According to the Administration of registration, VAT on fares is 3% of the ticket’s price. The average VAT rate is 15% in Luxemburg. There are thus indirect subsidies of 12% of the ticket’s price.

Forecast methodology

We estimated 2005 revenues by applying the 1998-2005 growth rate of GDP to the 1998 figures. 

3.6.2.2.1.3 Circulation tax (CFL buses)

The circulation tax applies to buses. The bus share is included in global revenues given by the Administration des douanes et accises. 

3.6.2.2.2 Charges

3.6.2.2.2.1 Fares

Core years 1996 and 1998
The Ministry of Transport and the operating income of the CFL accounts give the revenues of tickets sales. We were not able to disaggregate them between trains and buses.

Forecast methodology

We estimated 2005 revenues by applying the 1998-2005 growth rate of GDP to the 1998 figures.

3.6.2.2.2.2 Freight fares

Core years 1996 and 1998

CFL provided the revenues of freight fares in 1996 and 1998.

Forecast methodology

We estimated 2005 revenues by applying the 1998-2005 growth rate of GDP to the 1998 figures.

3.6.2.2.2.3 Inspection

The revenues of the inspection of buses have already been estimated in the section on inspection of road vehicles. 

3.6.2.2.3 Subsidies

Core years 1996 and 1998
CFL annual report includes information on the government subsidies.

Forecast methodology

We estimated 2005 revenues by applying the 1998-2005 growth rate of GDP to the 1998 figures.

3.6.2.3 Public Transport (AVL and TICE)

3.6.2.3.1 Taxation

Tax revenues on public transport buses were computed with the same methodology than for road vehicles in general (see this chapter). Changes from the above methodology are outlined here.

In general these tax revenues were computed for the entire bus fleet of Luxemburg, excluding the CFL buses (but including vehicles from private companies).

Buses are subject to the circulation tax. It is computed on the basis of vehicles tare. We estimated the revenues of this tax for the entire bus fleet in Luxemburg (excluding CFL buses). As we had no accurate data on vehicles from AVL and TICE, we could not estimate the circulation tax revenues for public transport only. 

In the case of fuel duties, we estimated their revenues on the basis of fuel use of the two companies, computed from their annual mileage.

According to the Administration of registration, VAT on fares is 3% of the ticket’s price. The average tax rate is 15% in Luxemburg. There are thus indirect subsidies of 12% of the ticket’s price.

3.6.2.3.2 Charges

3.6.2.3.2.1 Inspection

Core years 1996 and 1998
Revenues of buses’ inspection have already been estimated in the section on inspection of road vehicles.

Forecast methodology

We estimated 2005 revenues by applying the 1998-2005 growth rate of GDP to the 1998 figures.

3.6.2.3.2.2 Fares

The public companies (AVL and TICE) do not publish annual report. We could not estimate the revenues of the tickets sales. 

3.6.2.3.3 Subsidies

Core years 1996 and 1998

According to AVL, they receive no subsidies. They are however integrated in the administration of the city of Luxemburg, and presumably some of its costs are covered by the city authorities. We were not able to identify that subsidy. 

Subsidies to TICE (€10.7 million in 1998) are reported in the spreadsheets. 

Forecast methodology

We estimated 2005 revenues by applying the 1998-2005 growth rate of GDP to the 1998 figures.

3.6.2.4 Aviation

3.6.2.4.1 Taxation

3.6.2.4.1.1 Tax on fares

Core years 1996 and 1998
According to the Administration of registration, VAT on fares is 3% of the ticket’s price. The average tax rate is 15% in Luxemburg. There is thus an indirect subsidy of 12% of the ticket’s price.

Forecast methodology

We estimated 2005 revenues by applying the 1998-2005 growth rate of GDP to the 1998 figures.

3.6.2.4.2 Charges

3.6.2.4.2.1 Fares

Core years 1996 and 1998

The Airport of Luxemburg does not publish any accounts. 

LuxAir provided the passengers fares in 1998. This company carried 58% of the passengers at the airport of Luxemburg. Fifteen other European companies landed and taken off at Luxemburg airport, sharing the other 42%. We do not know the fares of these other companies. Most flights from Luxemburg airport are however bound to European destinations, as are those of LuxAir and the other companies. This allowed us to estimate total fares revenues for 1998.

We did not estimate the 1996 figures.

Forecast methodology

We estimated 2005 revenues by applying the 1998-2005 growth rate of GDP to the 1998 figures.

3.6.2.4.2.2 Freight fares

Core years 1996 and 1998

LuxAir provided the freight fares in 1998. We did not estimate the 1996 figures.

LuxAir only represents a share of air freight in Luxemburg. We did not receive data for other freight carriers in Luxemburg, among which Cargo Lux. 

Forecast methodology

We estimated 2005 revenues by applying the 1998-2005 growth rate of GDP to the 1998 figures.

3.6.2.4.2.3 Airport landing and parking fees

Core years 1996 and 1998

We obtained the revenues of the State from airport landing and parking fees. We did not disaggregate them any further.

Forecast methodology

We estimated 2005 revenues by applying the 1998-2005 growth rate of GDP to the 1998 figures.

3.6.2.4.2.4 Route charges

Core years 1996 and 1998
The member-countries of Eurocontrol levied route charges to provide the safety of air navigation. The Inspection générale des finances provided these revenues for Luxemburg in 1996 and 1998.

Forecast methodology
We estimated 2005 revenues by applying the 1998-2005 growth rate of GDP to the 1998 figures.

3.6.2.4.3 Subsidies

No subsidies are given to the airlines or to the airport.

3.6.2.4.4 Other airport revenues

3.6.2.4.4.1 Concessions

LuxAir manages the airport shops. In its annual report, LuxAir gives the revenues not related to the transport. It includes the revenues of concessions, the airport insurance, the handling, etc. We could not disaggregate from this global amount the part due to the concessions. 

3.6.2.5 Inland Water Ways

3.6.2.5.1 Taxation

3.6.2.5.1.1 Registration tax

Core years 1996 and 1998
In Luxemburg, there is a registration tax for the vessels. STATEC and the Administration des douanes et accises provided the revenues of the registration of pleasure boats and freight vessels. 

Forecast methodology

We estimated 2005 revenues by applying the 1998-2005 growth rate of GDP to the 1998 figures.

3.6.2.5.1.2 Fuel duty 

There is no fuel duty on the fuel used by the vessels. The tax loss due to this exemption was, however, not quantified but could be considered as indirect subsidy.

3.6.2.5.2 Charges

We did not estimate harbour fees because there is usually an intermediate company between the port authority and the users.

3.6.2.5.2.1 River or canal charges

Core years 1996 and 1998

The Commission de la Moselle provided total revenues from river charges in 1996 and 1998. For goods in bulk, for example, the charge varies from around 4 to 26 LUF per hundred tonne kilometre, depending on the nature of the goods.

Forecast methodology

We estimated 2005 revenues by applying the 1998-2005 growth rate of GDP to the 1998 figures.

3.6.2.5.2.2 Lock fees

Core years 1996 and 1998

The Commission de la Moselle provided total revenues of lock fees for 1996 and 1998.

Forecast methodology

We estimated 2005 revenues by applying the 1998-2005 growth rate of GDP to the 1998 figures.

4 Results

4.1 Infrastructure costs

4.1.1 Road

In 1998, the Luxemburg road network had a gross value of €2 163 million and a net value of €1 194 million.  The gross value corresponds to those assets still existing and used, even if they have exceeded their life expectancy, while the net value is more an accounting value, where the value of assets have been decreased following the usual depreciation rule. We estimated annual capital cost at €105 million (see Table 25) in 1998.  In 1996, gross capital stock amounted to €1 956 million and capital cost to €96 million, in constant 1998 prices. 

Running costs of infrastructure could not be separated from capital costs, due to the nature of the collected data.  Neither could we allocate infrastructure costs to the different types of roads.

Table 25: Capital value and infrastructure costs – road network - Luxemburg

	(in millions 1998 euro)
	1996
	1998
	2005

	Gross capital value 1
	1 956
	2 163
	2 484

	Net capital value 1
	1 074
	1 194
	1 371

	Capital costs 2
	96
	105
	121

	land value in million euro
	539
	581
	953

	Sources: Stratec, DIW

1 Including land value

2 Including running and land costs. Calculated as average over the financial year.


4.1.2 Rail

Table 26 shows the infrastructure costs of the rail network.  The gross value of capital stock amounted to €1.3 billion in 1998 and the net value to €695 million.  These values include rail network and rail stations.  The data did not allow us to disaggregate those total values between their components.  Neither could we separate the running and maintenance costs from the investment in new infrastructure. We estimated the annual capital cost to €90 million in 1998, and €88 million in 1996

Table 26: Capital value and infrastructure costs – rail network - Luxemburg

	(in million 1998 euro)
	1996
	1998
	2005

	Gross capital value 1)
	1 283
	1 302
	1 496

	Net capital value 1)
	642
	695
	799

	Capital costs 2)
	88
	90
	104

	land value in million euro
	89
	87
	142

	Sources: Stratec, DIW

1 Including land value

2 Including running and land costs. Calculated as average over the financial year.


4.1.3 Air

Table 27 shows the infrastructure costs of the aviation network. The gross value of capital stock amounted to €540 million in 1998 and the net value to €266 million. These values include construction and equipment. the data did not allow us to disaggregate those total values between their components. Neither could we separate the running and maintenance costs from the investments in new infrastructure. 
Table 27: Capital value and infrastructure costs – Aviation – Luxemburg

	(in million 1998 euro)
	1996
	1998
	2005

	Gross capital value 1)
	555
	540
	621

	Net capital value 1)
	274
	266
	306

	Capital costs 2)
	40
	37
	43

	land value in million euro
	:
	46
	76

	Sources: Stratec, DIW

1 Including land value (except in 1996)

2 Including running and land costs. Calculated as average over the financial year.


4.2 Supplier operating costs

Ideally, this cost category applied to the national railway company (CFL) and to the three public transport companies of Luxemburg (AVL, TICE and CFL). This was not possible to achieve in practice, for two reasons:

First of all, we could not disaggregate the accounts of the CFL between rail and buses. We decided to create a new category of supplier operating costs called “Rail and public transport of CFL”. The category “public transport” thus only includes buses of AVL and TICE.

Second, AVL and TICE do not publish any annual or financial reports. We were thus not able to estimate the supplier operating costs of public transport, as defined in this section.

4.2.1 Rail and buses (CFL)

The operating accounts given by the CFL do not suit the template of the supplier operating costs. We were not able to disaggregate the expenditure as far as the methodology requires. In Table 28, we present the supplier operating costs of the national railway company of Luxemburg in 1996, 1998 and the forecast for 2005. We estimated the supplier operating costs at €294 million in 1998. We estimated 2005 by applying the 1998-2005 growth rate of GDP to the 1998 values. 

Table 28: Supplier operating costs in CFL transport (rail and bus) (in million 1998 euro). 

	Costs categories
	1996
	1998
	2005

	Total
	296.35
	294.35
	379.43

	Stock and goods:
	81.46
	80.60
	103.90

	   Consumables
	16.32
	11.20
	14.44

	   Energy costs
	6.87
	4.72
	6.08

	   Other
	58.28
	64.69
	83.38

	Services
	33.28
	36.94
	47.62

	Salaries
	161.67
	154.51
	199.17

	Depreciation within the scope of SOC:
	17.30
	12.96
	16.70

	   Rolling stock
	15.65
	11.92
	15.37

	   Equipment
	1.65
	1.03
	1.33

	Other operating charges
	2.65
	9.33
	12.03

	Source: CFL (annual report), Stratec.


4.3 Congestion costs

No data were collected on congestion in Luxemburg.

4.4 Accident costs

4.4.1 Results for the 1998 total costs by category and main costs bearer

Table 29 presents the total accident costs for Luxemburg by five subcategories of accident costs and modes. Table 30 summarises the external and internal accident costs. Total social costs of accident amounted in 1998 to €591 million. Internal costs are carried by the transport user or the community of transport users. They contain material damages, internal administrative and justice costs, medical costs and risk value. Total external costs for Luxemburg amounted to €56 million in 1998. The production losses, the administrative costs of rescue teams and the external costs of justice (which, in the case of Luxemburg, could not be estimated) compose these costs.

The most important cost is the risk value, which accounted in 1998 to 59% of the total accident costs. Then, material damages amounted to 21% of the total costs.

Table 29: Total accident costs in Luxemburg 1998 by cost category (in million 1998 euro)

	
	Medical costs
	Production losses
	Administrative costs
	Material damages
	Risk value
	Total

	
	
	
	Insurance
	Justice
	Police
	Rescue teams
	
	
	

	Road 
	1.07
	55.66
	54.14
	4.24
	:
	0.27
	124.7
	350.9
	591.0

	Rail
	:
	:
	:
	:
	:
	:
	:
	:
	:

	Aviation 
	:
	:
	0.01
	:
	:
	:
	:
	:
	0.0

	Inland waterways
	:
	:
	:
	:
	:
	:
	:
	:
	:

	Maritime shipping
	:
	:
	:
	:
	:
	:
	:
	:
	:

	Total
	1.1
	55.7
	54.1
	4.2
	:
	0.3
	124.7
	350.9
	591.0

	Sources: STATEC, Fund of accident at work, Hamende and al. (2001), Commissariat aux assurances, Nellthorp et al. (2001). Stratec estimated 2005, based on the 1998 figures.


Table 30: Internal and external accident costs in Luxemburg 1998 (in million 1998 euro)

	
	Total costs

	
	Internal
	External
	Total

	Road/public transport
	535.0
	55.9
	591.0

	Rail
	:
	:
	:

	Aviation 
	0.0
	:
	0.0

	Inland waterways
	:
	:
	:

	Maritime shipping
	:
	:
	:

	Total
	535.1
	55.9
	591.0

	Sources: STATEC, Fund of accident at work, Hamende and al. (2001), Commissariat aux assurances, Nellthorp et al. (2001). Stratec estimated 2005, based on the 1998 figures.


The share of costs borne by actor group is shown in Table 31. Transport users carry most of this cost burden, mostly because of the risk value. The share of the State should have been a bit higher if we could have estimated the costs linked to police and justice.

Table 31: Accident costs by cost bearer in Luxemburg 1998 (in million 1998 euro)

	
	All

transport

users
	Individual

transport

user
	State

sector /

tax payer
	Private

sector
	Total

	Road/public transport
	119.7
	415.4
	0.3
	55.7
	591.0

	Rail
	:
	:
	:
	:
	:

	Aviation
	:
	:
	:
	:
	:

	Inland waterways
	:
	:
	:
	:
	:

	Maritime shipping
	:
	:
	:
	:
	:

	Total
	119.7
	415.4
	0.3
	55.7
	591.0

	Share (%)
	20.2%
	70.3%
	0.0%
	9.4%
	100.0%

	Sources: STATEC, Fund of accident at work, Hamende and al. (2001), Commissariat aux assurances, Nellthorp et al. (2001). Stratec estimated 2005, based on the 1998 figures.


We had no information that allowed us to split the accident by type of vehicles. It was thus impossible to allocate accident costs by vehicle type or to compute a cost per vehicle-kilometre.

4.5 Environmental costs

Table 32 presents the environmental costs of transport in Luxemburg for the year 1998.  Modes for which no data was available are not presented here.  Public transports are excluded for example, as buses are included in road and there are no tram or metro.  Pollutions for which we could not estimate damages (noise, soil and water pollution, nature and landscape, nuclear risks) have also been excluded, leaving only air pollution and global warming.  In addition, there was no data for particles emissions for road traffic and aviation, which in other countries is responsible for an important share of the environmental costs.  Pollution costs are thus largely underestimated.  

The sector causing the highest costs is road transport, reflecting its dominating role in transport. Road transport is responsible for 88% of the total transport sector costs, and air pollution is the most important cost category.  

Noise data were only available for 1998.  They mostly (85%) reflect the amenity losses.  Other main costs linked to noise are sleep disturbance and myocardal infarction.  

Table 32: Environmental costs in Luxemburg 1998 (in million 1998 euro)

	
	Air pollution
	Global warming
	Noise
	Total

	Road
	61.037
	36.112
	32.914
	130.063

	Rail
	3.127
	3.897
	1.054
	8.078

	   Diesel traction
	2.922
	3.383
	0.384
	6.689:

	   Electric traction
	0.205
	0.513
	0.670
	1.388:

	Aviation
	1.438
	1.457
	:
	2.895

	Inland Waterways
	0.088
	0.018
	:
	0.106

	Total
	65.690
	40.484
	33.968
	141.142

	Source: IER


For rail, the cost of global warming is higher than the cost of air pollution.  We have assumed in these estimations the electricity production mix was the same than in Belgium.  Actually, Luxemburg imports about 85% of its electricity, of which more than half come from Germany.  We have thus probably overestimated the share of nuclear electricity and underestimated the costs linked to global warming.  

In the air transport sector, we only took into account the landing and take-off cycles (LTO cycles).  This cycle is fuel intensive, and in the case of Luxemburg, the distance at cruising speed is negligible.  This represent a much better estimate than using a proxy based on kerosene consumption.  

Environmental cost for inland waterways is very small, as waterway traffic is limited in Luxemburg.  

Table 33 gives the environmental cost per vehicle kilometre.  The low environmental cost of electric trains is explained by our assumption of taking the Belgian electricity production mix (see above), dominated by nuclear power and natural gas, two technologies that have very low atmospheric emissions (except for CO2 in the case of natural gas).  

Table 33: Environmental costs in Luxemburg 1998 (in 1998 € / 100 vkm)

	
	Air pollution
	Global warming

	Road
	2.05
	0.63

	Rail
	
	

	   Diesel traction
	132.61
	153.55

	   Electric traction
	4.98
	12.62

	Source: IER


Account years 1996 and 2005

Tables 34 and 35 shows the costs for the 1996 and 2005 accounts. 

The 1996 cost of atmospheric pollution is higher for road transport.  This reflects the rising penetration of cleaner vehicles with catalyst exhaust, which dramatically improve the emission factors of cars.  For all other values, costs were higher in 1998 than in 1996, which reflects the overall growth in traffic.  

The decline in car emissions continues to 2005, for the same reasons, and so does the environmental cost of car atmospheric emissions.  Atmospheric emissions of diesel trains also decline, though to a lesser extent.  Atmospheric emissions of other transport modes (air and waterways) are rising, as emission factors do not decline as fast as in the case of road and rail.  

In the case of CO2, emissions are rising, more or less in parallel with traffic volumes, as options to reduce CO2 emissions are limited.  

Table 34: Environmental costs in Luxemburg 1996 (in million 1998 euro)

	
	Air pollution
	Global warming
	Total

	Road
	83.296
	28.039
	111.335

	Rail
	2.794
	3.479
	6.273

	   Diesel traction
	2.617
	3.031
	5.648

	   Electric traction
	0.177
	0.448
	0.625

	Aviation
	1.382
	1.400
	2.782

	Inland Waterways
	0.064
	0.013
	0.077

	Total
	87.536
	32.931
	120.468

	Source: IER


Table 35: Environmental costs in Luxemburg 2005 (in million 1998 euro)

	
	Air pollution
	Global warming
	Total

	Road
	38.278
	43.502
	81.780

	Rail
	2.829
	3.821
	6.649

	   Diesel traction
	2.564
	3.159
	5.723

	   Electric traction
	0.265
	0.662
	0.927

	Aviation
	1.771
	1.718
	3.489

	Inland Waterways
	0.113
	0.024
	0.137

	Total
	42.991
	49.065
	92.056

	Source: IER


4.6 Taxes, charges and subsidies

The data we received did not allow us to disaggregate several taxes and charges according to the type of vehicles for each mode of transport. For each mode of transport, we thus present a broad overview of taxes, charges and subsidies.

4.6.1 Road

Table 36 summarises the revenues of the road transport. They are estimated at €618 million in 1998. Tax revenues are mostly due to the fuel duty (and the VAT on fuel duty), at €370 million in 1998. Circulation and registration tax are indeed very low in Luxemburg. Insurance premiums (at €208 million in 1998) constitute an important charge. There is no subsidy to the road sector.

Table 36: Taxation revenues of the road transport by type of taxes (in million 1998 euro)

	
	1996
	1998
	2005

	Tax and charges - total
	603.7
	618.4
	797.1

	Taxation revenues
	386.5
	403.3
	519.9

	  Registration tax
	0.9
	0.9
	1.2

	  Circulation tax
	22.1
	23.6
	30.4

	  Fuel duty
	312.0
	327.0
	421.5

	  VAT on fuel duty 1)
	42.9
	43.4
	56.0

	  Insurance tax 3)
	8.4
	8.3
	10.7

	Charges revenues
	217.2
	215.1
	277.3

	  Eurovignette 2)
	3.1
	3.1
	4.0

	  Inspection
	3.9
	4.0
	5.2

	  Insurance 3)
	210.2
	208.0
	268.1

	Subsidies
	0.0
	0.0
	0.0

	1) The figures do not include private buses, as the companies are paying the VAT back.

2) Refers to heavy goods vehicles only.

3) The figures do not include private buses.

Sources: SNCT, Administration des douanes et accises, Commissariat aux assurances, Stratec.


4.6.2 Rail and public transport 

Ideally, we had to distinguish taxes, charges and subsidies for the rail transport on one hand and for the public transport on the other hand. But the rail company CFL includes public road transport activities with buses. In some cases, it was possible to allocate CFL costs either to trains or to buses, for example in the case of fuel duties. It was however often not the case, as CFL only publishes aggregated accounts. 

We thus had to include CFL buses in the rail sector. The public road transport sector thus excludes these buses, and includes two other companies AVL (Autobus de la Ville de Luxembourg) and TICE (Tramways Intercommunaux du Canton d’Esch).

4.6.2.1 Rail and public transport of CFL

Table 37 summarises the revenues of the rail and public transport of CFL. The turnover of CFL for the transport of passengers and freight was €100 million in 1998. Direct subsidies to CFL were of €101.4 million in 1998.

The VAT on fares amounts to 3%. As it is lower than the standard rate of 15%, it is considered as an indirect subsidy (following the UNITE methodology). This indirect subsidy amounted to €2.9 million in 1998.

We had no information on bus registration by CFL. As this tax is small anyway, we assumed revenues from this tax were zero.

Table 37: Taxes, charges and subsidies - CFL (rail and buses) (in million 1998 euro)

	
	1996
	1998
	2005

	Tax and charges - total
	93.5
	99.8
	128.7

	Taxation revenues
	0.5
	0.6
	0.8

	  Fuel duty (bus)
	0.5
	0.4
	0.6

	  Tax on freight charges
	0.0
	0.0
	0.0

	  Circulation tax (bus)
	0.0
	0.2
	0.2

	  Registration tax (bus)
	0.0
	0.0
	0.0

	Charges revenues
	93.0
	99.2
	127.9

	  Freight charges
	69.8
	74.7
	96.3

	  Fares
	23.2
	24.5
	31.6

	Subsidies
	96.8
	104.3
	134.5

	  Direct subsidies
	94.0
	101.4
	130.7

	  Indirect subsidies
	2.8
	2.9
	3.8

	Sources: CFL (annual report), Administration des douanes et accises, Stratec, Administration de l’enregistrement.


4.6.2.2 Other public transport

As explained above, this category does not include the CFL buses. 

AVL and TICE do not publish annual or financial reports. The figures presented in Table 38 have thus been estimated. Subsidies only include subsidies to TICE. Indeed AVL is integrated in the administration of the city of Luxemburg, and the subsidy they receive from the city does not appear clearly in the city budget.

Table 38: Taxes, charges and subsidies of the public transport (in million 1998 euro)

	
	1996
	1998
	2005

	Tax and charges - total
	0.75
	0.77
	0.99

	Taxation revenues
	0.75
	0.76
	0.98

	  Registration tax
	0.00
	0.00
	0.00

	  Circulation tax
	0.04
	0.04
	0.05

	  Fuel duty
	0.71
	0.72
	0.93

	Charges revenues
	0.01
	0.01
	0.01

	  Inspection
	0.01
	0.01
	0.01

	Subsidies (direct)
	10.00
	10.72
	13.82

	Sources: Administration des douanes et accises, AVL, TICE, SNCT, Stratec.


4.6.3 Aviation

Table 39 presents the aviation revenues, which amounted to €133 million in 1998. For 2005 we estimated the revenues to €171 million. 

Following the UNITE methodology, we only report VAT when it is different of the standard rate of 15% in Luxemburg. The 0% VAT on passenger fares is thus considered as an indirect subsidy that amounted to €31 million in 1998. This is considered as indirect subsidies.  

No direct subsidies are given to the airport or to the airlines companies.

Lux Air manages the tax-free shops but it could not provide the part of the turnover due to the sales of the airport’s shops.

Table 39: Taxes, charges and subsides of the aviation (in million 1998 euro)

	
	1996
	1998
	2005

	Tax and charges - total
	9.15
	132.76
	171.13

	Taxation revenues
	0.00
	0.00
	0.00

	  Tax on freight charges
	:
	0.00
	0.00

	Charges
	9.15
	132.76
	171.13

	  Fares
	:
	120.27
	155.04

	  Freight charges
	:
	0.63
	0.82

	  Landing and parking fees
	7.97
	10.72
	13.81

	  Route charges
	1.18
	1.14
	1.46

	Other airport revenues
	:
	:
	:

	  Concessions
	:
	:
	:

	Subsidies
	:
	31.11
	40.10

	  Direct subsidies
	0.00
	0.00
	0.00

	  Indirect subsidies (tax on fares)
	:
	31.11
	40.10

	Sources: IGF, Lux Air (annual report) and Stratec.


4.6.4 Inland waterways

Revenues for inland waterways, presented in table 40, are the registration tax, the river charges and the lock fees. 

No subsidies are given to the waterborne transport.

Table 40: Taxes, charges and subsidies – inland waterways (in million 1998 euro)

	
	1996
	1998
	2005

	Tax and charges - total
	0.7
	0.6
	0.8

	Taxation revenues
	0.6
	0.6
	0.7

	  Registration tax
	0.6
	0.6
	0.7

	Charges revenues
	0.1
	0.1
	0.1

	  River charge
	0.1
	0.1
	0.1

	  Lock fees
	0.0
	0.0
	0.0

	Subsidies
	0.0
	0.0
	0.0

	Sources: Administration des douanes et accises and Commission de la Moselle.


5 Summary results for Luxemburg

Table 41 presents the main economic indicators that we used in these Luxemburg pilot accounts.  1996 and 1998 values came from official sources (STATEC).  The 2005 forecast has been computed by STRATEC based on simple assumptions: an annual inflation rate of 2%, an annual growth rate of 2% for real GDP, and of 1% for population.  

Table 41: Basic indicators for Luxemburg

	Indicators
	Unit
	1996
	1998
	2005

	Land area 
	sqkm
	2 586
	2 586
	2 586

	Population 
	1 000
	418
	429
	463

	Population density
	inhabitants/sqkm
	162
	166
	179

	Employment Rate
	%
	62.1%
	62.5%
	66.9%

	Euro exchange rate
	F Lux/Euro
	
	40.3399
	

	GDP 
	billion F Lux, 1998
	591 028
	665 735
	858 149

	GDP
	billion 1998 Euro
	14 651
	16 503
	21 273

	GDP per capita
	1998 Euro
	35 026
	38 451
	45 995

	GDP growth rate
	(constant prices)
	2.9%
	5.0%
	2.0%

	Consumer price index
	1998=1.00
	0.975
	1.000
	1.149

	Annual inflation
	%
	1.4%
	1.0%
	2.0%

	GNP-Growth p.a.
	(constant prices)
	2%
	1%
	2.0%

	Working force growth p.a.
	%
	1.3%
	1.3%
	1.0%

	Social interest rate
	%
	3.0%
	3.0%
	3%

	Source: STATEC, UNITE valuation convention, STRATEC


Table 42 gives an overview on transport related indicators in Luxemburg.  The next tables summarise the Luxemburg pilot accounts for each mode.  

Table 42: Basic transport indicators for Luxemburg

	Indicators
	Units
	Road
	Rail
	Public transport
	Aviation
	Inland waterway
	Maritime shipping
	Total

	Transport performance
	
	
	
	
	
	
	
	

	Passengers carried
	million
	
	10
	31
	2
	0
	-
	42

	Passenger-km 1)
	million
	3 419
	244
	145
	295
	0
	-
	3 809

	
	%
	89.8%
	6.4%
	3.8%
	.
	0.0%
	-
	100.0%

	Goods transported
	million
	:
	18.2
	-
	0.4
	1.6
	-
	20.2

	Tonne-km 1)
	million
	2 100
	624
	-
	2 401
	60
	-
	2 785

	
	%
	75.4%
	22.4%
	-
	.
	2.2%
	-
	100.0%

	Network length
	1000 km
	2.86
	0.62
	0.532)
	:
	0.04
	-
	

	Employees 3)
	1000
	4.0
	3.3
	0.6
	2.9
	0.1
	-
	10.9

	Gross investments
	Euro million
	4 352
	2 321
	0
	7
	24)
	-
	6 682

	
	%
	65.1%
	34.7%
	0.0%
	0.1%
	0.0%
	-
	100.0%

	Gross capital stock
	Euro million
	2 163
	1 302
	0
	540
	:
	-
	4 005

	
	%
	54.0%
	32.5%
	0.0%
	13.5%
	:
	-
	100.0%

	Accidents
	
	
	
	
	
	
	
	

	Number of injuries
	Casualties
	1 518
	:
	:
	:
	:
	-
	:

	Number of fatalities
	Casualties
	57
	:
	:
	:
	:
	-
	:

	Environment
	
	
	
	
	
	
	
	

	Direct transport emissions
	
	
	
	
	
	
	
	

	CO2
	tonnes
	1 247 000
	20 467
	:
	53 000
	637
	-
	1 321 104

	PM10
	tonnes
	:
	12
	:
	0
	0
	-
	12

	NOx
	tonnes
	7 220
	306
	:
	162
	9
	-
	7 698

	SO2
	tonnes
	453
	27
	:
	17
	1
	-
	498

	NMVOC
	tonnes
	6 509
	39
	:
	162
	1
	-
	6 711

	Indirect transport emissions
	
	
	
	
	
	
	

	CO2
	tonnes
	.
	13 947
	:
	.
	.
	-
	13 947

	PM10
	tonnes
	.
	2
	:
	.
	.
	-
	2

	NOx
	tonnes
	.
	16
	:
	.
	.
	-
	16

	SO2
	tonnes
	.
	12
	:
	.
	.
	-
	12

	NMVOC
	tonnes
	.
	0
	:
	.
	.
	-
	0

	1) The total and the percentages exclude air transport. The figures of aviation correspond to the entire flight and not only to the distance made above Luxemburg.

2) The network length of public transport includes AVL and CFL (buses) and does not include TICE network. 

3) The number of employees are given for the year 1995, except for public transport of which the value corresponds to 2001 (AVL and TICE).

4) Gross investments consider only waterway investments and not harbour investments.

Sources: STATEC, CFL (Annual report), AVL, TICE, European Energy and Transport in figures (DG TREN), LuxAir (Annual report), Cargo Lux, Ministry of environment, DIW and Stratec.


5.1 Road transport

Table 43 presents the costs and revenues of Luxemburg road transport in 1996, 1998 and 2005.  In 1998, the core year of the pilot accounts, by far the largest cost block was accident costs.  Social accident costs amounted to €591 million.  A large share of this cost is however system-internal (€535 million), and only €56 million are system-external costs.  Infrastructure costs were the second largest cost item at €105 million in 1998, and environmental costs were at €130 million.  

At the revenue side, road transport related revenues (taxes and charges) amount to €618 million in 1998. 

Table 44 gives the cost/revenues of road transport on a per kilometre basis for 1998, for the categories figuring in Tables 43.  It was not always possible to split costs and revenues among road vehicle categories.  We have thus presented a total figure, and provided the split whenever the information was available.  The same information is provided for total costs in Table 45.  

5.1.1 Infrastructure costs

In 1998, the Luxemburg road network had a gross value of €2 163 million and a net value of €1 194 million.  The gross value corresponds to those assets still existing and used, even if they have exceeded their life expectancy, while the net value is more an accounting value, where the value of assets have been decreased following the usual depreciation rule. We estimated annual capital cost at €105 million in 1998.  In 1996, gross capital stock amounted to €1 956 million and capital cost to €96 million, in constant 1998 prices. 

Running costs of infrastructure could not be separated from capital costs, due to the nature of the data collected.  Neither could we allocate infrastructure costs to the different types of roads.

5.1.2 Congestion costs

No data were collected on congestion in Luxemburg.

5.1.3 Accident costs

Total social costs of accident amounted in 1998 to €591 million. Internal costs are carried by the transport user or the community of transport users. They contain material damages, internal administrative and justice costs, medical costs and risk value. Total external costs for Luxemburg amounted to €56 million in 1998. The production losses, the administrative costs of rescue teams and the external costs of justice (which, in the case of Luxemburg, could not be estimated) compose these costs.

The most important cost is the risk value, which accounted in 1998 to 59% of the total accident costs. Then, material damages amounted to 21% of the total costs.

5.1.4 Environment costs

Road transport is the sector causing the highest environmental costs (88% of the total), reflecting its dominating role in transport sector.  

Noise data was only available for 1998.  This causes an inconsistency in the table, as total costs include noise costs in 1998 but not in other years.  As it is the core year of this study, we have preferred to give an as detailed as possible for the 1998 account, even at the cost of introducing a slight inconsistency.  

These noise costs mostly (85%) reflect the amenity losses.  Other main costs linked to noise are sleep disturbance and myocardal infarction.  

5.1.5 Taxes, charges and subsidies

Revenues from road taxes and charges were estimated at €618 million in 1998. 

Tax revenues (€403 million in 1998) are mostly due to the fuel duty (and the VAT on fuel duty), at €370 million in 1998. Circulation and registration tax are indeed very low in Luxemburg.  Insurance premiums (at €208 million in 1998) constitute an important charge. There is no subsidy to the road sector.

The share of infrastructure usage charges is low, with only €3 million.  Other charges (mostly insurance premiums) account for €212 million.  

Table 43: Luxemburg road account (in million 1998 euro)

	Costs Core information
	1996
	1998
	2005

	Infrastructure costs
	96.20
	105.05
	120.67

	  Fixed
	:
	:
	:

	  Variable
	:
	:
	:

	Accident costs (external) 1)
	58.76
	55.93
	72.10

	Environmental costs
	118.54
	130.06
	81.78

	  Air pollution
	83.30
	61.04
	38.28

	  Global warming
	35.24
	36.11
	43.50

	  Noise
	:
	32.91
	:

	Total
	273.502)
	291.05
	274.552)

	Additional information
	
	
	

	Congestion costs
	:
	:
	:

	  Time costs
	:
	:
	:

	  Fuel costs
	:
	:
	:

	Accident costs (internal) 3)
	528.48
	535.05
	689.69

	  From this: risk value
	361.19
	350.95
	414.14

	Environmental costs
	:
	:
	:

	  Nature and landscape, soil and water pollution
	:
	:
	:

	  Nuclear risk
	:
	:
	:

	Revenues
	
	
	

	Directly related to specific cost category
	
	
	

	  Charges for infrastructure usage
	
	
	

	    Fixed
	3.08
	3.12
	4.02

	    Variable
	0.00
	0.00
	0.00

	  Charges non related to infrastructure
	
	
	

	    Fixed
	214.13
	211.99
	273.26

	    Variable
	0.00
	0.00
	0.00

	Total
	217.20
	215.10
	277.28

	Other transport specific revenues
	
	
	

	  Registration tax
	0.94
	0.95
	1.22

	  Circulation tax
	22.15
	23.60
	30.42

	  Fuel duty
	312.04
	327.02
	421.54

	  VAT on fuel duty
	42.93
	43.41
	55.96

	  Insurance tax
	8.41
	8.32
	10.72

	Total
	386.46
	403.30
	519.87

	Subsidies
	0.00
	0.00
	0.00

	1) Refers to those parts of accident costs that are not borne by road users and insurance companies but the State and private sector.

2) Excluding noise costs

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

Source: Stratec


Table 44: Average variable costs of road transport per vehicle-kilometre 

	All roads (in 1998 euro/kilometre)

	
	1998

	
	Motor-cycles
	Passenger cars
	Buses 5)
	LGV
	HGV
	Other vehicles
	Total

	Core information
	
	
	
	
	
	
	

	Infrastructure costs
	:
	:
	:
	:
	:
	
	0.034

	  Fixed
	:
	:
	:
	:
	:
	
	:

	  Variable
	:
	:
	:
	:
	:
	
	:

	
	
	
	
	
	
	
	

	External accident costs 1)
	:
	:
	:
	:
	:
	:
	0.018

	  Administrative 2)
	:
	:
	:
	:
	:
	:
	0.000

	  Production losses
	:
	:
	:
	:
	:
	:
	0.018

	Environmental costs
	:
	:
	:
	:
	:
	:
	0.042

	  Air pollution
	:
	:
	:
	:
	:
	:
	0.020

	  Global warming
	:
	:
	:
	:
	:
	:
	0.012

	  Noise
	:
	:
	:
	:
	:
	:
	0.011

	Total I
	:
	:
	:
	:
	:
	:
	0.094

	
	
	
	
	
	
	
	

	Additional information
	
	
	
	
	
	
	

	Delay costs
	:
	:
	:
	:
	:
	:
	:

	Internal accident costs 3)
	:
	:
	:
	:
	:
	:
	0.173

	  Material damages
	:
	:
	:
	:
	:
	:
	0.040

	  Risk value
	:
	:
	:
	:
	:
	:
	0.113

	  Medical costs
	:
	:
	:
	:
	:
	:
	0.000

	  Administrative 4)
	:
	:
	:
	:
	:
	:
	0.019

	Environmental costs
	:
	:
	:
	:
	:
	:
	:

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

	Total II
	:
	:
	:
	:
	:
	:
	0.173

	
	
	
	
	
	
	
	

	Revenues
	
	
	
	
	
	
	

	Fixed
	
	
	
	
	
	
	0.080

	  Registration tax
	:
	0.000
	0.000
	0.000
	0.000
	0.002
	0.000

	  Circulation tax
	:
	0.008
	0.002
	0.006
	0.005
	:
	0.007

	  Insurance tax
	:
	:
	:
	:
	:
	:
	0.003

	  Eurovignette
	:
	-
	-
	-
	-
	-
	0.001

	  Inspection
	:
	0.001
	0.001
	0.001
	0.001
	0.030
	0.001

	  Insurance
	:
	:
	:
	:
	:
	:
	0.067

	
	
	
	0.000
	
	
	
	

	Variable
	:
	
	
	
	
	
	0.115

	  Fuel duty
	:
	:
	0.099
	:
	:
	:
	0.101

	  VAT on fuel duty
	:
	:
	.
	.
	.
	:
	0.014

	Total III
	:
	
	
	
	
	
	0.194

	
	
	
	
	
	
	
	

	Basic data
	
	
	
	
	
	
	

	  Million vehicle kilometre
	:
	2 442
	55
	251
	340
	6
	3 094

	  Million passenger kilometre
	:
	3 419
	:
	.
	.
	:
	:

	  Million tonnes kilometre
	.
	.
	.
	:
	:
	:

	1) Refers to those parts of accident costs not borne by road users and insurance companies but the State and private sector.

2) Refers to rescue teams costs.

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

4) Refers to internal costs of justice and insurance costs.

5) Refers to private buses.

Sources: Stratec


Table 45: Total costs of road transport (in million 1998 euro)

	
	1998

	
	Motor-cycles
	Passenger cars
	Buses 5)
	LGV
	HGV
	Other vehicles
	Total

	Core information
	
	
	
	
	
	
	

	Infrastructure costs
	
	
	
	
	
	
	105.05

	  Fixed
	
	
	
	
	
	
	:

	  Variable
	
	
	
	
	
	
	:

	External accident costs 1)
	:
	:
	:
	:
	:
	
	55.93

	  Administrative 2)
	:
	:
	:
	:
	:
	
	0.27

	  Production losses
	:
	:
	:
	:
	:
	
	55.66

	Environmental costs
	
	
	
	
	
	
	130.1

	  Air pollution
	
	
	
	
	
	
	61.0

	  Global warming
	
	
	
	
	
	
	36.1

	  Noise
	
	
	
	
	
	
	32.9

	Total I
	
	
	
	
	
	
	291.05

	
	
	
	
	
	
	
	

	Additional information
	
	
	
	
	
	
	

	Delay costs 
	:
	:
	:
	:
	:
	:
	:

	Internal accident costs 3)
	:
	:
	:
	:
	:
	:
	535.05

	  Material damages
	:
	:
	:
	:
	:
	:
	124.65

	  Risk value
	:
	:
	:
	:
	:
	:
	350.95

	  Medical costs
	:
	:
	:
	:
	:
	:
	1.07

	  Administrative 4)
	:
	:
	:
	:
	:
	:
	58.38

	Environmental costs
	:
	:
	:
	:
	:
	:
	:

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

	Total II
	:
	:
	:
	:
	:
	:
	535.05

	
	
	
	
	
	
	
	

	Revenues
	
	
	
	
	
	
	

	Fixed
	
	
	
	
	
	
	247.97

	  Registration tax
	0.05
	0.78
	0.00
	0.05
	0.06
	0.01
	0.95

	  Circulation tax
	0.20
	20.11
	0.13
	1.39
	1.77
	:
	23.60

	  Insurance tax
	:
	:
	:
	:
	:
	:
	8.32

	  Eurovignette
	-
	-
	-
	-
	3.12
	-
	3.12

	  Inspection
	0.09
	3.15
	0.03
	0.22
	0.34
	0.187
	4.01

	  Insurance
	:
	:
	:
	:
	:
	:
	207.97

	
	
	
	
	
	
	
	

	Variable
	:
	:
	:
	:
	:
	:
	365.00

	  Fuel duty
	:
	:
	5.436
	:
	:
	:
	321.59

	  VAT on fuel duty
	:
	
	.
	.
	.
	:
	43.41

	Total III
	:
	:
	:
	:
	:
	:
	612.97

	
	
	
	
	
	
	
	

	Basic data
	
	
	
	
	
	
	

	  Number of vehicles (in thousand)
	9
	244
	0.9
	13
	96)
	13
	275

	  Million vehicle kilometre
	:
	2 442
	55
	251
	340
	6
	3 094

	  Million passenger kilometre
	:
	3 419
	:
	.
	.
	:
	:

	  Million tonne kilometre
	.
	.
	.
	:
	:
	:
	:

	Refers to those parts of accident costs not borne by road users and insurance companies but the State and private sector.

2) Refers to rescue teams costs

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

4) Refers to internal costs of justice and insurance costs

5) Refers to private buses

6) The number of heavy goods vehicles do not includes the number of trailers.

Source: Stratec


5.2 Rail transport (Rail and buses of CFL)

Table 46 presents the costs and revenues of Luxemburg rail sector in 1996, 1998 and 2005.  Because CFL does not provide a breakdown of its accounts between its rail and bus activities, these figures include (except when other wise mentioned) the CFL buses, while bus transport provided by AVL and TICE, the other two public transport companies, are accounted for in the public transport sector.  For rail, the operating costs constitute the largest cost item, with €294 million in 1998.  Infrastructure costs were estimated at €90 million in 1998, and accident costs were small, which reflects the safety of this mode of transport.  Environmental costs of rail transport were about €5 million in 1998. 

Tax revenues from rail are small, and are mostly generated by the bus activity of CFL.  Revenues from passenger fares and freight activities amounted to about €100 million in 1998.  Subsidies received by CFL from the State amount to €101 million in 1998, to which we added €2.9 million of indirect subsidies because of the low (3% instead of the standard 15%) rate of VAT on the passenger fares.  

Table 47 gives the cost/revenues of rail transport per vehicle kilometre for 1998, for the categories figuring in Tables 46.  It was not always possible to split costs and revenues among passenger and freight activities.  We have thus presented a total figure, and provided the split whenever the information was available.  The same information is provided for total costs in Table 48.  

5.2.1 Infrastructure costs

The gross value of capital stock amounted to €1.3 billion in 1998 and the net value to €695 million.  These values include rail network and rail stations.  The data did not allow us to disaggregate those total values between their components.  Neither could we separate the running and maintenance costs from the investment in new infrastructure. We estimated the annual capital cost to €90 million in 1998, and €88 million in 1996

5.2.2 Supplier operating costs

We could not disaggregate the accounts of the CFL between rail and buses.  The costs presented here thus include all CFL transport activities, i.e. both trains and buses.  

We estimated the CFL operating costs at €294 million in 1998. We estimated 2005 by applying the 1998-2005 growth rate of GDP to the 1998 values. 

5.2.3 Congestion costs

No data was available on congestion costs in Luxemburg. 

5.2.4 Accident costs

No data was available on accident costs in Luxemburg.

5.2.5 Environment costs

For rail, the cost of global warming is higher than the cost of air pollution.  We have assumed in these estimations the electricity production mix was the same than in Belgium.  Actually, Luxemburg imports about 85% of its electricity, of which more than half come from Germany.  We have thus probably overestimated the share of nuclear electricity and underestimated the costs linked to global warming.  

5.2.6 Taxes, charges and subsidies

In this category also, we could not disaggregate the accounts of the CFL between rail and buses.  In some cases, it was possible to allocate CFL costs either to trains or to buses, for example in the case of fuel duties. It was however often not the case, as CFL only publishes aggregated accounts. 

The turnover of CFL for the transport of passengers and freight was €100 million in 1998. Direct subsidies to CFL were of €101.4 million in 1998.

The VAT on fares amounts to 3%. As it is lower than the standard rate of 15%, it is considered as an indirect subsidy (following the UNITE methodology). This indirect subsidy amounted to €2.9 million in 1998.

We had no information on bus registration by CFL. As this tax is small anyway, we assumed revenues from this tax to be zero.

Table 46: Luxemburg rail account (CFL rail and buses, in million 1998 euro)

	Costs Core information
	1996
	1998
	2005

	Infrastructure costs 1)
	87.6
	90.2
	104.0

	  Fixed
	:
	:
	:

	  Variable
	:
	:
	:

	Supplier operating costs
	296.4
	294.4
	379.4

	Accident costs (external) 2)
	1.4
	:
	:

	  Administrative 3)
	0.0
	:
	:

	  Production losses
	1.4
	:
	:

	Environmental costs
	3.48
	4.95
	3.82

	  Air pollution
	2.68
	3.00
	2.66

	  Global warming
	0.80
	0.90
	1.16

	  Noise
	:
	1.05
	:

	Total
	387.44)
	389.5
	487.24)

	Additional information
	
	
	

	Congestion costs
	:
	:
	:

	  Time costs (passenger trains)
	:
	:
	:

	  Fuel costs
	:
	:
	:

	Accident costs (internal) 5)
	7.2
	:
	:

	  From this: risk value
	7.2
	:
	:

	Environmental costs
	:
	:
	:

	  Nature and landscape, soil and water pollution
	:
	:
	:

	  Nuclear risk
	:
	:
	:

	Revenues
	
	
	 

	Directly related to Supplier Operating Costs
	:
	:
	:

	  Subsidies for concessionary fares
	:
	:
	:

	  User tariffs
	23.2
	24.5
	31.6

	  Freight tariffs
	69.8
	74.7
	96.3

	Total
	93.0
	99.2
	127.9

	Additional information
	
	
	 

	Revenues directly related to infrastructure costs
	:
	:
	:

	  Track charges
	:
	:
	:

	    Fixed
	:
	:
	:

	    Variables
	:
	:
	:

	  Station charges
	:
	:
	:

	Other transport specific revenues
	
	
	 

	  Fuel duty (bus)
	0.5
	0.4
	0.6

	  Circulation tax (bus)
	0.0
	0.2
	0.2

	  Registration tax (bus)
	0.00
	0.00
	0.00

	Subsidies
	96.8
	104.3
	134.5

	  Direct subsidies
	94.0
	101.4
	130.7

	  Indirect subsidies
	2.8
	2.9
	3.8

	1) Infrastructure costs allocated to rail network and not to public transport of CFL.
2) Refers to those parts of accident costs that are not borne by road users and insurance companies but the State and private sector. The figures only considered fatalities by train accidents.

3) Refers to rescue teams costs. The figures only considered train accidents.

4) Excluding noise costs

5) Refers to those parts of accident costs which are borne by road users and insurance companies. The figures only considered fatalities by train accidents.

Source: Stratec


Table 47: Average variable costs of CFL (rail and buses) per vehicle-kilometre (in 1998 euro)

	
	1 998

	
	Passenger
	Freight
	Total

	Core information
	
	
	

	Infrastructure costs 1)
	:
	:
	14.33

	  Fixed
	:
	:
	:

	  Variable
	:
	:
	:

	Supplier operating costs 2)
	:
	:
	27.21

	External accident costs 3)
	:
	:
	:

	  Administrative 4)
	:
	:
	:

	  Production losses
	:
	:
	:

	Environmental costs
	:
	:
	0.79

	  Air pollution
	:
	:
	0.48

	  Global warming
	:
	:
	0.14

	  Noise
	:
	:
	0.17

	Total I
	:
	:
	42.32

	
	
	
	

	Additional information
	
	
	

	Delay costs
	:
	:
	:

	Internal accident costs 5)
	:
	:
	:

	  Material damages
	:
	:
	:

	  Risk value
	:
	:
	:

	  Medical costs
	:
	:
	:

	Environmental costs
	:
	:
	:

	  Nature, landscape, soil and water pollution
	:
	:
	:

	Total II
	:
	:
	:

	
	
	
	

	Revenues
	
	
	

	Fixed
	
	
	

	  Circulation tax (bus)
	0.04
	-
	0.04

	  Registration tax (bus)
	0.00
	-
	0.00

	Variable
	
	
	

	  Fuel duty (bus)
	0.10
	-
	0.10

	  User tariffs
	:
	-
	2.27

	  Freight tariffs
	-
	:
	11.86

	Total III
	:
	:
	14.27

	Subsidies
	:
	:
	9.65

	  Direct subsidies
	:
	:
	9.37

	  Indirect subsidies
	:
	:
	0.27

	Basic data
	
	
	

	  Million train kilometre
	:
	:
	6.30

	  Million bus kilometre
	4.52
	-
	4.52

	  Million passenger kilometre (train)
	244.25
	-
	244.25

	  Million passenger kilometre (bus)
	55.75
	-
	55.75

	  Million tonnes kilometre
	-
	624.32
	624.32

	1) Infrastructure costs allocated to rail network and not to public transport of CFL.

2) Supplier operating costs are related to trains and buses of CFL. The sum of the mileage was thus considered.

4) Refers to rescue teams costs. The figures only considered train accidents.
3) Refers to those parts of accident costs that are not borne by road users and insurance companies but the State and private sector. The figures only considered train accidents.

5) Refers to those parts of accident costs which are borne by road users and insurance companies. The figures only considered train accidents.

Sources: Stratec


Table 48: Total costs of CFL (rail and buses, in million 1998 euro)

	
	1 998

	
	Passenger
	Freight
	Total

	Core information
	
	
	

	Infrastructure costs 1)
	:
	:
	90.21

	Tracks
	:
	:
	:

	  Fixed
	:
	:
	:

	  Variable
	:
	:
	:

	Stations
	:
	:
	:

	  Fixed
	:
	:
	:

	  Variable
	:
	:
	:

	Supplier operating costs
	:
	:
	294.35

	External accident costs 2)
	:
	:
	:

	  Administrative 3)
	:
	:
	:

	  Production losses
	:
	:
	:

	Environmental costs
	:
	:
	4.95

	  Air pollution
	:
	:
	3.00

	  Global warming
	:
	:
	0.90

	  Noise
	:
	:
	1.05

	Total I
	:
	:
	389.51

	
	
	
	

	Additional information
	
	
	

	Delay costs
	:
	:
	:

	Internal accident costs 4)
	:
	:
	:

	  Material damages
	:
	:
	:

	  Risk value
	:
	:
	:

	  Medical costs
	:
	:
	:

	Environmental costs
	:
	:
	:

	  Nature, landscape, soil and water pollution
	:
	:
	:

	Total II
	:
	:
	:

	
	
	
	

	Revenues
	
	
	

	  Fuel duty (bus)
	0.45
	-
	0.45

	  Circulation tax (bus)
	0.17
	-
	0.17

	  Registration tax (bus)
	0.00
	-
	0.00

	  User tariffs
	24.51
	-
	24.51

	  Freight tariffs
	-
	74.70
	74.70

	Total III
	25.13
	74.70
	99.83

	Subsidies
	:
	:
	104.34

	  Direct subsidies
	:
	:
	101.40

	  Indirect subsidies
	:
	:
	2.94

	Basic data
	
	
	

	  Million train kilometre
	:
	:
	6.30

	  Million bus kilometre
	4.52
	-
	4.52

	  Million passenger kilometre (train)
	244.25
	-
	244.25

	  Million passenger kilometre (bus)
	55.75
	-
	55.75

	  Million tonnes kilometre
	-
	624.32
	624.32

	1) Infrastructure costs allocated to rail network and not to public transport of CFL.
2) Refers to those parts of accident costs that are not borne by road users and insurance companies but the State and private sector. The figures only considered train accidents.

3) Refers to rescue teams costs. The figures only considered train accidents.

4) Refers to those parts of accident costs which are borne by road users and insurance companies. The figures only considered train accidents.

Source: Stratec


5.3 Public transport

This category only includes buses from two companies, AVL and TICE.  Data from the third public transport company, CFL, are aggregated with the train data, and could not be singled out.  

Table 49 summarises the accounts of public transport.  Supplier operating costs and congestion costs could not be quantified due to data problems.  Accident costs were identified in 1996, but they only correspond to fatalities.  As this is very partial data, we did not extrapolate it for 1998 and 2005.  

Furthermore, capital costs of buses, i.e. due to the road network, are included in the road accounts.  There is no tram or metro in Luxemburg.  

TICE received €11 million of subsidies in 1998.  Subsidies to other public transport companies were not available (because the figures are included in larger amounts, the city budget for AVL and the overall CFL subsidy for CFL buses).  

We did not identify any infrastructure usage charges. 

Table 50 gives the cost/revenues of public transport per vehicle kilometre for 1998, for the categories figuring in Tables 49.  There are no tramways, metro or trolley buses in Luxemburg.  These columns are thus left empty.  The same information is provided for total costs in Table 51.  

5.3.1 Supplier operating costs

Because AVL and TICE do not publish any annual or financial reports, we were not able to estimate the supplier operating costs of public transport, as defined in this section.

5.3.2 Congestion costs

No data was available on congestion costs in Luxemburg.

5.3.3 Accident costs

Accident costs for public transport (only buses in this case) are included in road accident costs.  

5.3.4 Environment costs

The environmental costs of buses are included in the road transport sector.  

5.3.5 Taxes, charges and subsidies

Table 49: Luxemburg account for public transport (in 1998 million euros)

	Costs Core information
	1996
	1998
	2005

	Infrastructure costs 1)
	:
	:
	:

	  Fixed
	:
	:
	:

	  Variable
	:
	:
	:

	Services
	
	
	

	Supplier operating costs
	:
	:
	:

	Accident costs (external) 2)
	:
	:
	:

	  Administrative 
	:
	:
	:

	  Production losses
	:
	:
	:

	Environmental costs
	:
	:
	:

	  Air pollution
	:
	:
	:

	  Global warming
	:
	:
	:

	  Noise
	:
	:
	:

	Total
	:
	:
	:

	Additional information
	
	
	

	Congestion costs
	:
	:
	:

	Accident costs (internal) 3)
	:
	:
	:

	  From this: risk value
	:
	:
	:

	Environmental costs
	:
	:
	:

	  Nature and landscape, soil and water pollution
	:
	:
	:

	  Nuclear risk
	:
	:
	:

	Revenues
	
	
	

	Directly related to specific cost category
	
	
	

	  Charges for infrastructure usage
	:
	:
	:

	    Fixed
	:
	:
	:

	    Variable
	:
	:
	:

	  Charges non related to infrastructure
	0.01
	0.01
	0.01

	    Fixed
	0.01
	0.01
	0.01

	    Variable
	:
	:
	:

	Total
	0.01
	0.01
	0.01

	Other transport specific revenues
	
	
	

	  Registration tax
	0.00
	0.00
	0.00

	  Circulation tax
	0.04
	0.04
	0.05

	  Fuel duty
	0.71
	0.72
	0.93

	Total
	0.75
	0.76
	0.98

	Subsidies
	10.00
	10.72
	13.82

	  Direct subsidies
	10.00
	10.72
	13.82

	  Indirect subsidies
	:
	:
	:

	1) Infrastructure costs are included in road infrastructure costs.

2) Refers to those parts of accident costs that are not borne by road users and insurance companies but the State and private sector. The figures are included in road accidents.

3) Refers to those parts of accident costs which are borne by road users and insurance companies. The figures are included in road accidents.

Source: Stratec


Table 50: Average variable costs of public transport per vehicle-kilometre (in 1998 euro)

	
	1 998

	
	Metro
	Tram and trolley bus
	Bus
	Total

	Core information
	
	
	
	

	Infrastructure costs 1)
	-
	-
	:
	:

	  Fixed
	-
	-
	:
	:

	  Variable
	-
	-
	:
	:

	Supplier operating costs
	-
	-
	:
	:

	External accident costs 2)
	-
	-
	:
	:

	  Administrative
	-
	-
	:
	:

	  Production losses
	-
	-
	:
	:

	Environmental costs
	-
	-
	:
	:

	  Air pollution
	-
	-
	:
	:

	  Global warming
	-
	-
	:
	:

	  Noise
	-
	-
	:
	:

	Total I
	-
	-
	:
	:

	
	
	
	
	

	Additional information
	
	
	
	

	Delay costs
	-
	-
	:
	:

	Internal accident costs 3)
	-
	-
	:
	:

	  Material damages
	-
	-
	:
	:

	  Risk value
	-
	-
	:
	:

	  Medical costs
	-
	-
	:
	:

	Environmental costs
	-
	-
	:
	:

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

	Total II
	-
	-
	:
	:

	
	
	
	
	

	Revenues
	
	
	
	

	  Registration tax
	-
	-
	0.00
	0.00

	  Circulation tax
	-
	-
	0.01
	0.01

	  Fuel duty
	-
	-
	0.10
	0.10

	  Inspection
	-
	-
	0.00
	0.00

	Total III
	-
	-
	0.11
	0.11

	Subsidies
	-
	-
	1.47
	1.47

	  Direct subsidies
	-
	-
	1.47
	1.47

	  Indirect subsidies
	-
	-
	:
	:

	Basic data
	
	
	
	

	  Million vehicle kilometre
	-
	-
	7.28
	7.28

	  Million passenger kilometre
	-
	-
	89.71
	89.71

	1) Infrastructure costs are included in road infrastructure costs.

2) Refers to those parts of accident costs that are not borne by road users and insurance companies but the State and private sector. The figures are included in road accidents.

3) Refers to those parts of accident costs which are borne by road users and insurance companies. The figures are included in road accidents.

Source: Stratec


Table 51: Total costs of public transport (in million 1998 euro)

	
	1 998

	
	Metro
	Tram and trolley bus
	Bus
	Total

	Core information
	
	
	
	

	Infrastructure costs 1)
	-
	-
	:
	:

	  Fixed
	-
	-
	:
	:

	  Variable
	-
	-
	:
	:

	Supplier operating costs
	-
	-
	:
	:

	External accident costs 2)
	-
	-
	:
	:

	  Administrative
	-
	-
	:
	:

	  Production losses
	-
	-
	:
	:

	Environmental costs
	-
	-
	:
	:

	  Air pollution
	-
	-
	:
	:

	  Global warming
	-
	-
	:
	:

	  Noise
	-
	-
	:
	:

	Total I
	-
	-
	:
	:

	
	
	
	
	

	Additional information
	-
	-
	
	

	Delay costs
	-
	-
	:
	:

	Internal accident costs 3)
	-
	-
	:
	:

	  Material damages
	-
	-
	:
	:

	  Risk value
	-
	-
	:
	:

	  Medical costs
	-
	-
	:
	:

	Environmental costs
	-
	-
	:
	:

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

	Total II
	-
	-
	:
	:

	
	
	
	
	

	Revenues
	
	
	
	

	  Registration tax
	-
	-
	0.00
	0.00

	  Circulation tax
	-
	-
	0.04
	0.04

	  Fuel duty
	-
	-
	0.72
	0.72

	  Inspection
	-
	-
	0.01
	0.01

	Total III
	-
	-
	0.77
	0.77

	Subsidies
	-
	-
	10.72
	10.72

	  Direct subsidies
	-
	-
	10.72
	10.72

	  Indirect subsidies
	-
	-
	:
	:

	Basic data
	
	
	
	

	  Million bus kilometre
	-
	-
	7.28
	7.28

	  Million passenger kilometre
	-
	-
	89.71
	89.71

	1) Infrastructure costs are included in road infrastructure costs.

2) Refers to those parts of accident costs that are not borne by road users and insurance companies but the State and private sector. The figures are included in road accidents.

3) Refers to those parts of accident costs which are borne by road users and insurance companies. The figures are included in road accidents.

Source: Stratec


Aviation

Table 52 summarises the accounts of the air transport sector in Luxemburg.  The largest cost item that we identified was infrastructure costs, at €37.3 million in 1998.  For accidents, we had only data on fatalities in 1996, and did not extrapolate for the total accident costs in 1998.  Environmental costs accounted for €2.9 million in 1998.  

There are no direct subsidies to the air sector. However, there are indirect subsidies.  Following the UNITE convention, we estimated the indirect subsidy due to the absence of VAT on international tickets (all flights are international from Luxemburg), but we did not take into account the fact that kerosene is not taxed.  

As we have no estimate of traffic for airlines, there is no table showing the cost on a per kilometre basis.  Table 53 splits the 1998 costs from Table 52 into passenger and freight, whenever the information is available.  Subsidies are allocated to passenger, and fares are split according to the activity.  

5.3.6 Infrastructure costs

The gross value of capital stock amounted to €540 million in 1998 and the net value to €266 million. These values include construction and equipment. The data did not allow us to disaggregate those total values between their components. Neither could we separate the running and maintenance costs from the investments in new infrastructure. 
5.3.7 Congestion costs

No data was available on air congestion costs in Luxemburg.

5.3.8 Accident costs

No data was available on air accident costs in Luxemburg.

5.3.9 Environment costs

In the air transport sector, we only took into account the landing and take-off cycles (LTO cycles).  This cycle is fuel intensive, and in the case of Luxemburg, the distance at cruising speed is negligible.  This represents a much better estimate than using a proxy based on kerosene consumption.  

5.3.10 Taxes, charges and subsidies

Tax and charge revenues from aviation amounted to €133 million in 1998. For 2005 we estimated the revenues to €171 million. 

Following the UNITE methodology, we only report VAT when it is different of the standard rate of 15% in Luxemburg. The 0% VAT on passenger fares is thus considered as an indirect subsidy that amounted to €31.1 million in 1998. On the other hand, the tax on fares is considered as indirect subsidies because of the low rate applied, 0% instead of 15%. 

No direct subsidies are given to the airport or to the airline companies.

Lux Air manages the tax-free shops but it could not provide the part of the turnover due to the sales of the airport’s shops.

Table 52: Luxemburg air transport (in million 1998 euro)

	Costs Core information
	1996
	1998
	2005

	Infrastructure costs
	39.8
	37.3
	42.82

	  Fixed
	:
	:
	:

	  Variable
	:
	:
	:

	Accident costs (external) 1)
	0.5
	:
	:

	Environmental costs
	2.8
	2.9
	3.5

	  Air pollution
	1.4
	1.4
	1.8

	  Global warming
	1.4
	1.5
	1.7

	  Noise
	:
	:
	:

	Total
	43.0
	40.2
	46.3

	Additional information
	
	
	

	Congestion costs
	:
	:
	:

	Accident costs (internal) 2)
	2.4
	:
	:

	  From this: risk value
	:
	:
	:

	Environmental costs
	:
	:
	:

	  Nature and landscape, soil and water pollution
	:
	:
	:

	  Nuclear risk
	:
	:
	:

	Revenues
	
	
	

	Directly related to specific cost category
	
	
	

	  Charges for infrastructure usage
	
	
	

	    Air landing and parking fees
	8.0
	10.7
	13.8

	  Charges non related to infrastructure
	
	
	

	    Route charges (Eurocontrol)
	1.2
	1.1
	1.5

	Total
	9.1
	11.9
	15.3

	Other transport specific revenues
	
	
	

	  Passenger tariff
	:
	120.3
	155.0

	  Freight tariff
	:
	0.6
	0.8

	  Other revenues
	:
	:
	:

	Total
	:
	120.9
	155.9

	Subsidies
	0.0
	31.1
	40.1

	  Direct subsidies
	0.0
	0.0
	0.0

	  Indirect subsidies
	:
	31.1
	40.1

	1) Refers to those parts of accident costs that are not borne by road users and insurance companies but the State and private sector.

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

Source: Stratec


Table 53: Total costs of aviation (in million 1998 euro)

	
	1998

	
	Passenger
	Cargo
	Total

	Costs Core information
	
	
	

	Infrastructure costs
	:
	:
	37.28

	  Fixed
	:
	:
	:

	  Variable
	:
	:
	:

	Accident costs (external) 1)
	:
	:
	:

	  Administrative
	:
	:
	0.01

	  Production losses
	:
	:
	:

	Environmental costs
	:
	:
	2.90

	  Air pollution
	:
	:
	1.44

	  Global warming
	:
	:
	1.46

	  Noise
	:
	:
	

	Total
	:
	:
	40.18

	Additional information
	
	
	

	Delay costs
	:
	:
	:

	Accident costs (internal) 2)
	:
	:
	:

	  Material damages
	:
	:
	0.00

	  Risk value
	:
	:
	:

	  Medical costs
	:
	:
	:

	Environmental costs
	:
	:
	:

	  Nature and landscape, soil and water pollution
	:
	:
	:

	  Nuclear risk
	:
	:
	:

	Revenues
	
	
	

	Directly related to specific cost category
	
	
	

	  Charges for infrastructure usage
	
	
	

	    Air landing fees
	:
	:
	10.72

	  Charges non related to infrastructure
	
	
	

	    Route charges (Eurocontrol)
	:
	:
	1.14

	Total
	:
	:
	11.85

	Other transport specific revenues
	
	
	

	  Passenger tariff
	120.27
	-
	120.27

	  Freight tariff
	-
	0.63
	0.63

	  Other revenues
	:
	:
	:

	Total
	
	
	

	Subsidies
	31.11
	0.00
	31.11

	  Direct subsidies
	0.00
	0.00
	0.00

	  Indirect subsidies
	31.11
	-
	31.11

	1) Refers to those parts of accident costs that are not borne by road users and insurance companies but the State and private sector.

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

Source: Stratec


Inland waterway transport

Very few information could be collected on the inland waterway sector in Luxemburg, which is anyway limited to a 37 kilometre long section of the Moselle river, on the border between Germany and Luxemburg.  Neither infrastructure costs nor accident costs could be estimated.  Environmental costs were estimated using average Belgian emission factors.  They accounted for €0.11 million in 1998.  

Charges for the use of waterways amounted in 1998 to €0.06 million only (lock fees and river charges).  We do not expect this to cover the infrastructure costs.  

No subsidies are given to the waterborne transport.

There is a registration tax, which we estimate generates about €0.6 million of revenues.  These results are reported in Table 54.  In tables 55 and 56, the column on maritime shipping is left empty.  They detail the 1998 figures on a per kilometre basis (Table 55) or as total costs (Table 56).  

Table 54: Luxemburg inland waterway account (in million 1998 euro)

	Costs Core information
	1996
	1998
	2005

	Infrastructure costs
	:
	:
	:

	Infrastructure costs - Inland waterways
	:
	:
	:

	  Fixed
	:
	:
	:

	  Variable
	:
	:
	:

	Infrastructure costs - Inland waterway harbours
	:
	:
	:

	  Fixed
	:
	:
	:

	  Variable
	:
	:
	:

	Accident costs (external) 1)
	:
	:
	:

	Environmental costs
	0.08
	0.11
	0.14

	  Air pollution
	0.06
	0.09
	0.11

	  Global warming
	0.01
	0.02
	0.02

	  Noise
	:
	:
	:

	Total
	0.015
	0.22
	0.27

	Additional information
	
	
	

	Congestion costs
	:
	:
	:

	Accident costs (internal) 2)
	:
	:
	:

	  From this: risk value
	:
	:
	:

	Environmental costs
	:
	:
	:

	  Nature and landscape, soil and water pollution
	:
	:
	:

	  Nuclear risk
	:
	:
	:

	Revenues
	
	
	

	Directly related to specific cost category
	
	
	

	  Charges for infrastructure usage
	
	
	

	    Fixed
	0.00
	0.00
	0.00

	    Variable
	0.09
	0.06
	0.07

	Total
	0.09
	0.06
	0.07

	Other transport specific revenues
	
	
	

	  Registration tax
	0.60
	0.58
	0.74

	Total
	0.60
	0.58
	0.74

	Subsidies
	0.00
	0.00
	0.00

	1) Refers to those parts of accident costs that are not borne by road users and insurance companies but the State and private sector.

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

Source: Stratec


Table 55: Average variable costs of inland waterways per vehicle-kilometre (in 1998 euro)

	
	1998

	
	Inland Waterways
	Maritime shipping

	Core information
	
	

	Infrastructure costs
	:
	-

	  Inland waterway harbours
	:
	-

	    Fixed
	:
	-

	    Variable
	:
	-

	  Inland waterways
	:
	-

	    Fixed
	:
	-

	    Variable
	:
	-

	  Sea harbours
	.
	-

	    Fixed
	.
	-

	    Variable
	.
	-

	External accident costs 1)
	:
	-

	  Administrative
	:
	-

	  Production losses
	:
	-

	Environmental costs
	3.64
	-

	  Air pollution
	3.01
	-

	  Global warming
	0.63
	-

	  Noise
	:
	-

	Total I
	7.28
	-

	
	
	

	Additional information
	
	

	Delay costs
	:
	-

	Internal accident costs 2)
	:
	-

	  Material damages
	:
	-

	  Risk value
	:
	-

	  Medical costs
	:
	-

	Environmental costs
	:
	-

	  Nature, landscape, soil and water pollution
	:
	-

	Total II
	:
	-

	
	
	

	Revenues
	
	

	  Charges for infrastructure usage
	
	

	    Fixed
	0.00
	-

	    Variable
	1.96
	-

	  Registration tax
	19.75
	-

	Total III
	21.71
	-

	Subsidies
	0.00
	-

	Basic data
	
	

	  Million boat kilometre
	0.03
	-

	  Million tonne kilometre
	60.26
	-

	1) Refers to those parts of accident costs that are not borne by road users and insurance companies but the State and private sector.

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

Source: Stratec


Table 56: Total costs of inland waterways (in million 1998 euro)

	
	1998

	Costs Core information
	Inland waterways
	Maritime shipping

	Infrastructure costs
	:
	-

	Infrastructure costs - Inland waterways
	:
	-

	  Fixed
	:
	-

	  Variable
	:
	-

	Infrastructure costs - Inland waterway harbours
	:
	-

	  Fixed
	:
	-

	  Variable
	:
	-

	Accident costs (external) 1)
	:
	-

	Environmental costs
	0.11
	-

	  Air pollution
	0.09
	-

	  Global warming
	0.02
	-

	  Noise
	:
	-

	Total
	0.11
	-

	Additional information
	
	

	Congestion costs
	:
	-

	Accident costs (internal) 2)
	:
	-

	  From this: risk value
	:
	-

	Environmental costs
	:
	-

	  Nature and landscape, soil and water pollution
	:
	

	  Nuclear risk
	:
	-

	Revenues
	
	

	Directly related to specific cost category
	
	

	  Charges for infrastructure usage
	
	-

	    Fixed
	0.00
	-

	    Variable
	0.06
	-

	Total
	0.06
	-

	Other transport specific revenues
	
	

	  Registration tax
	0.58
	-

	Total
	0.58
	-

	Subsidies
	0.00
	-

	1) Refers to those parts of accident costs that are not borne by road users and insurance companies but the State and private sector.

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

Source: Stratec


6 Conclusions

In this report, we have presented the results on costs and revenues of all transport modes for Luxemburg in the core UNITE year of 1998.  Results were also presented for 1996, although the 1998 accounts were sometimes developed in more details.  An estimate for 2005 is also presented, with a simple forecast methodology.  

Overall, the level of detail we could obtain for transport data in Luxemburg is not satisfactory.  We were able collect a number of information on road transport.  Traffic had however to be estimated for the roads not owned by the central state.  This introduces a significant uncertainty in the results.  In addition, the low price of fuels in Luxemburg increases sales in this country by an important amount that is difficult to estimate.  As explained in section 2.5 on environmental costs, it is difficult to reconcile the data collected from various sources.  

Data were also reasonable good in the rail transport sector.  However, the rail sector includes the buses operated by the national rail operator, CFL.  Data was scarcer for air transport.  Finally, there were very few data in inland waterway transport, but the sector is small in Luxemburg, with only 37 kilometres of navigable river.  

Detailed data on infrastructure were difficult to collect.  We obtained a good picture of the current network, although data on municipal roads are scarcer than for national roads.  For the past however, we did not obtain long enough time series to run the perpetual investment model.  

We did not find any data on congestion.  Data on taxes, charges and subsidies are in general of a good quality.  

We obtained good quality data for supplier operating costs for the national rail transport company.  However, these data also cover the bus services operated by CFL.  From the accounts received, it was not possible to separate train operations from bus operations.  Data were scarce for the other public transport companies.  

Emission data per main transport mode are estimated by the central government, but with no breakdown within each mode.  Once again, we’re lacking detailed information in this section.  No noise data was available.  

Accident data are collected with a lot of details when injuries or casualties are involved, but very few estimates exist in the case of accidents with material damage only.  Cost estimates could nevertheless be obtained from insurance data.  Information of external costs (justice, police) was not available.  
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8 Abbreviations

AEV
Administration de l’environnement

AVL
Autobus de la ville de Luxembourg

BLEU
Belgo-Luxemburg economic union

CFL
Société nationale des Chemins de fer luxembourgeois

CO
Carbon monoxide

CO2
Carbon dioxide

FEBIAC
Fédération belge de l’industrie automobile et du cycle, Belgian federation of the Car and Two-wheeler Industries

F Lux
Luxemburg franks

GDP
Gross domestic product

GNP
Gross national product

HC
Hydrocarbon

kWh
kilowatt hour

LTO-cycle
Landing and take-off  cycle

MAW
Maximum authorised weight

MEET
Methodology for Estimating Air Pollutant Emissions from Transport

NMHC
Non-methane volatile organic compounds

NOx
Nitrogen oxides (NO and NO2)

PPP 
Purchasing power parity

p.a.
per annum

PM10
Particular matters with a diameter of 10 (m and less

SNCT
Société nationale de contrôle technique

SO2
Sulphur dioxide

TICE
Tramways intercommunaux du canton d’Esch

STATEC
Central service for statistics and economic studies 

sqkm
square kilometres

VAT
Value added tax

Abbreviations used in data tables

:
No data available

0 Zero (or approximately zero when compared to other entries)

.
Not applicable

-
No existing category
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										Figure 3.1:  The Early Stages of UNITE
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								Figure 3.2: Development of Transport Accounts
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										Figure 3.3:  Marginal Cost Case Studies
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WPs

		Table 3.1:  Overall Schedule of Workpackages

		WP		Workpackage Title		Start		End		Length		Outputs (month)

						month

		1		The Overall UNITE Methodology		1		3		3		D1 (3)

		2		Integration of Approaches		4		28		25		D4 (14) , D13 (28)

		3		Accounts Approach		4		6		3		D2 (6)

		4		Marginal Cost Methodology		4		6		3		D3 (6)

		5-10		"Specialist Category" WPs:*

		5		Infrastructure Costs & Benefits		4		24		21		D10 (24)

		6		Supplier Operating Cost		4		24		21		D6 (16)

		7		Transport User Costs & Benefits		4		24		21		D7 (16)

		8		Accident Costs		4		24		21		D9 (21)

		9		Environmental Costs		4		26		23		D11 (24)

		10		Taxes, Charges & Subsidies		4		24		21		-

		11		Pilot Accounts		7		24		18		D5 (14) , D8 (18) , D12 (24) ,  D14 (28)

		12		Generalisation of Marginal Costs		7		28		22		D15 (28)

		13		Policy Perspectives on the UNITE Research		29		31		3		D16 (31)

		14		Project Management		1		33		33		FR (33)

		Note: * WP5-10 also output to WP2, 3 and WP11 deliverables.





Deliv

				Table 3.2:  Schedule of Deliverables

				No.		Month		WP		Title		Main Contents		QA

		1		D1		3		1		The Overall UNITE Methodology		outline of overall approach to project; policy issues, technical issues and stakeholder perspectives		NEI

		2		D2		6		3		Pilot Accounts Approach		structure for the pilot accounts; methodology for cost/ benefit/ revenue estimation and allocation		ITS

		3		D3		6		4		Marginal Cost Methodology		core methodologies to be adopted in case studies; outline description of case studies		KUL

		4		D4		14		2		Alternative Integration Frameworks		theoretical perspectives on alternative approaches to combining accounts/ MC information		INFRAS

		5		D5		14		11		Pilot Accounts (2 countries)		pilot accounts - De, Ch		VATT

		6		D6		16		6		Supplier Operating Cost Case Studies		methodology; empirical results		DIW

		7		D7		16		7		Transport User Cost and Benefit Case Studies		methodology; empirical results		NEI

		8		D8		18		11		Pilot Accounts (8 countries)		pilot accounts - Au, Dk, Es, Fr, Ie, Nl, Se, UK		INFRAS

		9		D9		21		8		Accident Cost Case Studies		methodology; empirical results		KUL

		10		D10		24		5		Infrastructure Cost Case Studies		methodology; empirical results		VATT

		11		D11		24		9		Environmental Cost Case Studies		methodology; empirical results		DIW

		12		D12		24		11		Pilot Accounts (8 countries)		pilot accounts - Be, Ee, Fi, Gr, Hu, It, Lu, Pt		NEI

		13		D13		28		2		Results from Testing Alternative Integration Frameworks		modelling approach; empirical results highlighting pro's and con's of alternatives		DIW

		14		D14		28		11		Future Approaches to Accounts		alternative approaches used in pilot accounts; future approaches		ITS

		15		D15		28		12		Guidance on Adapting Marginal Cost Estimates		detailed guidance on transfering MC results between contexts		KUL

		16		D16		31		13		Policy Perspectives on the UNITE Research		re-examination of theoretical approaches to integration, accounts & marginal costs; policy conclusions from the research		DIW

		17		FR		33		14		Final Report for Publication		summary report for the full project		INFRAS

		0		Note: QA = Quality Assurance; all deliverables will be publicly available.
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Milestones

				Table 3.3:  Major Project Milestones

				No.		Month		"Title"		Main Contents

		1		M1		6		"Methodological"		Methodology deliverables - D1, D2 and D3

		2		M2		15		Mid-Term Assessment		D4, D5 (2 country accounts) as well as D1-D3;
"Technology Implementation Plan"

		3		M3		24		"Empirical"		All MC case studies (D6-7, 9-11), 16 country accounts (D8, D12)

		4		M4		28		"Closing Stages"		The "way forward" deliverables, D13-D16

		0		M5		33		Completion		Final Report

		0		Note: at the mid-term assessment meeting, the consortium will be

		0		represented by the Steering Committee.
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Meetings

				Table 3.4:  Main Working Meetings

				Meeting		Month		Venue/ Partner		Main Reason		Core Attendance

		1		A		1		Leeds, ITS/UNIVLEEDS		Project launch		Participants in WP1-10

		2		B		4 (end)		Gran Canaria,
EIET		Major Methodological Working Meeting (WP2-10)		Participants in WP2-10

		3		C		9 (start)		Berlin, DIW		Launch of WP11 Tranche a) Accounts, WP12 launch		Accounts Tranche a);
WP5-10 Leaders;

		4		D		13		Vienna, HERRY		Launch of WP11 Tranche b) Accounts		Accounts Tranche b), including sub-contractors

		5		E		17		Paris, ENPC/CERAS		Major Dissemination Meeting - "Integration of Approaches"		External participants; WP2 Contributors and UNITE Steering Committee Partners

		6		F		19		Helsinki, 
SK-Cons, VATT		Launch of WP11 Tranche c) Accounts		Accounts Tranche c), including sub-contractors

		7		G		25		Amsterdam, NEI		MC Generalisation; Accounts "future approaches"		WP5-10 Workpackage Leaders

		0		H		30		Leuven, CES/KUL		Major Dissemination Meeting - Final Project Results		External participants;
All Partners

		0		Note: refer to Figure 3.4 to see meetings schedule within workprogramme.
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Schedule

		Overall Schedule of WPs

		WP		WP Title / Task		Start		End		Dura
-tion:		Deliverable, month		Deliverables

		1		The Overall UNITE Methodology		1		3		3		3		D1 The Overall UNITE Methodology				More prominence to WP1;
takes some theoretical work from WP2;

		2		Integration of Approaches		4		28		25		14		D4 Alternative Integration Frameworks				Additional task on developing accounts approach (from HL, formerly in WP3);
Also, can WP3,4 have a much better defined LINK/input with WP2 - new task?;

												28		D13 Results from Testing Alternative Integration Frameworks

		3		Accounts Approach		4		6		3		6		D2 Pilot Accounts Approach				(see WP2 note - theoretical development continues in WP2)

		4		Marginal Cost Methodology		4		6		3		6		D3 Marginal Cost Methodology

		5-10		"Specialist Category" WPs:		see below								* new * deliverables

																		Need to re-consider how WP5-10 support the accounts (support is particularly heavy in WP5, 9);

		5		Infrastructure Costs & Benefits		4		24		21		24		D10 Infrastructure Cost Case Studies				Late COMPLETION of D10

		6		Supplier Operating Cost		4		24		21		16		D6 Supplier Operating Cost Case Studies				Early COMPLETION of D6

		7		Transport User Costs & Benefits		4		24		21		16		D7 Transport User Cost and Benefit Case Studies				Early COMPLETION of D7

		8		Accident Costs		4		24		21		21		D9 Accident Cost Case Studies				Intermediate COMPLETION

		9		Environmental Costs		4		26		23		24		D11 Environmental Cost Case Studies				Late COMPLETION of D9

		10		Taxes, Charges & Subsidies		4		24		21				No case studies needed?.

		WP		WP Title / Task		Start
month:		END		Dura
-tion:		Deliverable, month		Deliverables

		11		Pilot Accounts		7		24		18		14		D5 Pilot Accounts (2 countries)				* new * phasing - 2 "test runs" of the accounts;

												18		D8 Pilot Accounts (8 countries)				Tranche b) & c) learn from Tranche a);
Start of Tranche b) overlaps with a);

												24		D12 Pilot Accounts (8 countries)				(countries in last tranche chosen to fit in with partner commitments, particularly for MC case studies)

												28		Note: QA = Quality Assurance; all deliverables will be publicly available.

		12		Generalisation of Marginal Costs		7		28		22		28		D15 Guidance on Adapting Marginal Cost Estimates				(see WP5-10 note: emphasis of generalisation now in this WP)

		13		Policy Perspectives on the UNITE Research		29		31		3		31		D16 Policy Perspectives on the UNITE Research				Takes "Policy Implications from WP2"

		14		Project Management		1		33		33		33		FR Final Report for Publication				Project extended to allow non-coordinator contributions to the FR.

		Detailed Schedule of Tasks (NOT COMPLETE)

		1		The Overall UNITE Methodology		1		3		3

				Task 1.1: Identification of Policy Questions

				Task 1.2: Identification of Technical Questions

				Task 1.3: Discussion with Key Stakeholders

				Task 1.4: Development of Framework for Integration

				Task 1.5: Development of an Outline for Project

		2		Integration of Approaches		4		28		25

				Task 2.1: Development of a Theoretical Framework				6

				Task 2.2: Connecting and Integrating the different parts of the Transport Economics Literature				14

				Task 2.3:  Application of Experience from National Economic Accounting Experiments				14

				Task 2.4: Selection of Alternative Pricing, Investment and Transport Accounts Approaches for Further Testing		15		18

				Task 2.5: Empirical Illustration of the Direct Implications of Alternative Approaches		19		25

				Task 2.6:  Empirical Illustration of the Indirect Implications of Alternative Appoaches		19		28

		3		Accounts Approach		4		6		3

		4		Marginal Cost Methodology		4		6		3

		5		Infrastructure Costs & Benefits		4		24		21

		6		Supplier Operating Cost		4		24		21

		7		Transport User Costs & Benefits		4		24		21

		8		Accident Costs		4		24		21

		9		Environmental Costs		4		26		23

		9.1		Determine Scope		4		4

		9.2		Approach for Accounts		5		6										Must include critical review (see note above);
does Accounts approach require MC methodology?

		9.3		Methodology for MC case studies		5		6										Must include critical review (see note above)

		9.4		Support Accounts Development		7		24

		9.5		Conduct MC Case Studies		7		24

		9.6		Development of Ideal Accounts Approach		24		26										This is the "ideal" approach - not to be applied in the general accounts;
Timing?

		10		Taxes, Charges & Subsidies		4		24		21

		11		Pilot Accounts		7		24		18

		12		Generalisation of Marginal Costs		7		28		22

		13		Policy Perspectives on the UNITE Research		29		31		3

		14		Project Management		1		33		33












