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1 Introduction

1.1 Study Context and Objectives

This Appendix Report contains the full version of the pilot accounts developed within the UNITE project for Ireland. It is a background report for the results presented in the core body of deliverable 5 (Summary Report of D5 containing the Tranche B accounts) and gives more detailed descriptions on the methodology used and the input data and their reliability and quality. However, the general and detailed discussion of the accounts approach has been presented in Link et al. 2000 and will only be summarised in this document. The Appendix Report discusses methodologies only in so far as they are necessary background information for understanding the results. In addition to the core accounts for 1998 the Appendix Report also presents results for 1996 and a forecast for 2005, the two other years covered by UNITE. 

In order to put this report into the context of the UNITE project, a summary of the aims and research areas of UNITE is provided here.

The UNITE project aims 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 Appendix 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 pilot accounts on the other hand. The ideal accounts reflect the perfect situation with the utmost disaggregation, showing factors such as the time and location and duration of individual trips, all the relevant economic data as well as the individuals response to possible policy or infrastructure changes. The pilot accounts are the actual, feasible accounts given the available data for the 18 countries that UNITE covers. They can be used to assess the costs and revenues of transport per transport mode. The costs are reported and documented at the current level of transport demand for the reference years 1996, 1998 and for the forecast year 2005. Reported transport costs are allocated to user groups, where possible without arbitrary allocation methods.

1.2 The Accounts Approach of UNITE

1.2.1 Aims of the Pilot Accounts

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

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


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

1.2.2 Core, Supplementary and Excluded Data in the Pilot Accounts

The pilot accounts have been divided into two 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. 

· Data that provides additional information to the core accounts is described as supplementary data. 

· For several cost categories,  there is no standard methodology for the valuation of effects. 

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

1.2.3 The six UNITE Pilot Account Cost Categories

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

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.

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 these 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).

Transport 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 estimates. This estimation is intended to provide supplementary data for the accounts and is carried out for all transport modes, provided data are available. This data is classified as supplementary data because the bulk of these costs are borne by transport users as a whole (transport system internal costs).

Accident Costs

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

Environmental Costs

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

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

Taxes, Charges and Subsidies

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

A further part in this area is reporting on subsidies. The need to maintain free and undistorted competition is recognised as being one of the basic principles upon which the EU is built. State aid or subsidies are considered to distort free competition and eventually cause inefficiency. Subsidies to the transport sector provided by the Member States are not exempted from the general provisions on state aid set out in the Amsterdam Treaty. There are, however, special provisions set out in the treaty in order to promote a Common Transport Policy for the transport sectors of the Member States (Treaty establishing the European Community : Articles 70 – 80). The subsidies of the transport sector are considered in this section but it should be noted that a full report on subsidies would require extremely time-consuming analyses of public budget expenditures at all administrative levels. Furthermore, the subsidies reported in the pilot accounts refer mainly to direct subsidies (e. g. monetary payments from the state to economic subjects). Indirect subsidies (e. g. tax reductions and tax exemptions that cause lower revenues of state budgets) are not quantified.

1.2.4 The Transport Modes of the Pilot Accounts

The modes covered in UNITE are road, rail, other urban public transport (e.g. tram trolley bus), inland waterway shipping, maritime shipping and aviation. The level of disaggregation into types of networks and nodes, means of transport and user groups depends on data availability and relevance per country. Table 1 summarises this disaggregation for the Irish Pilot Account. 

In the case of Ireland, inland waterways are of very minor relevance.  Urban public transport consists of buses mainly (in some cases included in the road account) and suburban rail in Dublin.  Trolley buses or trams would not have been part of the system in 1996 or 1998 although two trams routes will be in operation by 2005.  In the other cost areas, the Irish accounts include the modes road, rail,  aviation and maritime shipping. 

Table 1 

The modes, network differentiation, transport means and user breakdown

 in the Irish Pilot Accounts

	Transport modes
	Network differentiation
	Means and user breakdown

	Road
	Motorways

National Primary Roads

National Secondary Roads

Regional

Local


	Motorcycles
Passenger cars

Buses

Light Goods vehicles
Heavy Goods Vehicles
Others



	Rail

National rail - (Iarnrod Eireann - Irish Rail)
	–

–


	Passenger transport

Freight transport



	Urban public transport*
	–
	Urban diesel buses

Tramways (not currently in operation but will be by 2005 - included for 2005)

	Aviation
	National Airports (Dublin, Cork, Shannon)
	–

	Inland waterway shipping
	-
	–

	Maritime shipping
	Ports (Dublin, Cork)
	


* The infrastructure costs of local/urban buses are included in the road infrastructure costs. Against this background, the figures estimated for this mode are not in all cases comparable. Attention should be paid to the footnotes specifying which categories of urban public transport have been taken into account.

1.3 Results presentation and guidelines for interpretation

The aim 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 are consistent between the cost categories. Minor discrepancies in the basic data used between cost categories are due to the fact that the level of disaggregation in the input data required for each cost category differed. 

The cost categories and taxes, charges and subsidies present a comprehensive estimation of transport costs and revenues. They are however, not a total estimation of transport costs. Each cost category could include data in further areas but limits are consistent with the resources of the 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 cost categories such as vibration as attributing to environmental costs are not evaluated because no acceptable valuation method has been developed.

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

1.4 The Structure of this Report

This annex report contains four major parts: 

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

· Chapter 3 deals with methodological issues.  In some cases, it was not possible to apply the methodology developed in Link et al (2000). Chapter 3 concentrates on these deviations from the general accounts approach of UNITE.   Furthermore, the procedure to derive the results for the years 1996 and 2005 is described. 

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

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

Input Data

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

· Infrastructure costs (section 2.2)

· Supplier operating costs (2.3)

· Congestion costs (2.4)

· Accident costs (2.5)

· Environmental costs (2.6)

· Taxes, charges and subsidies (2.7)

Each of the six sections starts with a very short description of the main data needs of each individual cost and revenue category.  The methodology applied for the calculations of transport costs and revenues is given in Link et al. (2000). The presentation of the input data is restricted to the most important values and it is important to note that it mdoes not aim to reproduce all the data that has been collected for the calculations.

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

1.5 General Input Data

1.5.1 Basic Economic and Structural Data

In some cases, basic economic data is needed as inputs for the calculation of transport costs. Nelllthorp et al. (2001) suggests that values (e.g. value of time, value of statistical life) grow with real incomes.  Accordingly, the cost estimates for the year 2005 need information about the growth of the Irish GDP.   Table 2 contains the most important basic economic data used in our cost estimations.  It is given for the base year of UNITE (1998) and for 1996. 

Table 2
Basic economic and structural data for Ireland

(Central Statistics Office - CSO)

	
	unit
	1996
	1998

	Land area
	sqkm
	70 273
	70 273

	Population
	1 000
	3 626
	3 680

	Population density
	inhabitants/sqkm
	51.6
	52.4

	Population employed
	1 000
	1 643
	1 825

	Employment Rate
	%
	45.3
	49.5

	GDP1)
	€ billion
	58
	77

	GDP per capita
	€ million
	0.015
	0.02

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

	Consumer price index 
	1996 = 100
	100
	103

	1) At market prices.

Sources: Irish Central Statistics Office 1999, 2001.


1.5.2 Basic Transport Data

Most of the transport data used for the calculation of the different costs and revenues is summarised in the following sections 2.2 to 2.7.    Here, the focus is on the basic information about transport volumes in the three UNITE years, i.e. the base year 1998 and the backcast and forecast years 1996 and 2005 respectively. 

Table 3 shows a summary of base data for the different modes.

Table 3
Basic transport related indicators for Ireland 1998 per mode

	Indicator
	Unit
	Road
	Rail
	Public transport4)
	Aviation
	Inland waterway navigation 6)
	Maritime shipping
	Total10)

	Transport performance
	
	
	
	
	
	
	
	

	Passengers carried
	Mill.
	2)
	32 29a)
	•
	14.8b)
	•
	•
	

	Vehicle-km
	Mill. Veh.km
	38150
	15.5
	•
	0.59)
	•
	•
	

	Goods transported
	Mill. t
	
	2.92)c)
	•
	0.2b)
	•
	1904)
	

	Tonne-km
	mill. tkm
	5.9
	0.52)c)
	•
	3)
	•
	3)
	

	Network length
	1000 km
	97d)
	2.8c)
	•
	•
	•
	•
	

	Employees
	1000
	
	4.9e)
	•
	2.25)b)
	•
	•
	

	Gross investments2)
	€ mill.
	498 1)c)
	2311)c)
	•
	95.7b)
	•
	•
	

	Gross capital stock3)
	€ mill.
	3 052
	15 7 ) e)
	•
	975)
	•
	148) f)
	

	Accidents
	
	
	
	
	
	
	
	

	Number of injuries(footnote removed)
	Casualties
	7 831
	3
	•
	10
	•
	•
	7 844

	Number of fatalities
	Casualties
	408
	0
	•
	2
	•
	•
	410

	Environment
	
	
	
	
	
	
	
	

	Direct transport emissions
	
	
	
	
	
	
	
	

	CO2
	Mill. t
	8.3
	0.1
	•
	1.9
	•
	•
	10.3

	PM
	1 000 t
	3.6
	0.01
	•
	
	•
	•
	

	NOx
	1 000 t
	52.8
	1.2
	•
	5.2
	•
	•
	59.2

	SO2
	1 000 t
	7.9
	0.02
	•
	0.06
	•
	•
	       8.0

	NMVOC
	1 000 t
	65.7
	0.01
	•
	3.0
	•
	•
	68.7

	1)  1997 values   2) not available, 3) 1999 values,  4) metro, tram and trolley buses (no such services existed in Ireland in 1998), 5) airports only, 6) Inland waterways in Ireland are for recreational purposes only – data excluded here,  7) railway lines and works, 8) Dublin port only  9)  aircraft movements, 10) In most cases, data are lacking or units are different, making it difficult to arrive at totals.  Where it is possible to calculate totals, they are presented.
Source: a) (CSO, 2001), b) (Aer Rianta, 1998), c) (CSO, 1999), d) (NRA, 2001), e) (Iarnrod Eireann, 1998), f) (Dublin Port, 2001) 


Table 4

 Transport volumes of road transport in Ireland, in mill. Vkm 

(National Roads Authority – NRA)

	Mode
	Road Infrastructure
	1996
	1998
	2005

	Motorcycles
	Total
	227
	450
	554

	 
	National Primary Rural
	51
	100
	123

	 
	Other Rural
	101
	200
	246

	 
	Urban
	76
	150
	184

	Passenger Cars
	Total
	23799
	27174
	33420

	 
	National Primary Rural
	5312
	6065
	7459

	 
	Other Rural
	14315
	16346
	20103

	 
	Urban
	4171
	4763
	5858

	Buses  and coaches
	Total
	305
	454
	559

	 
	National Primary Rural
	56
	83
	102

	 
	Other Rural
	194
	289
	356

	 
	Urban
	56
	83
	102

	Heavy Goods Vehicles
	Total
	5639
	10071
	12386

	 
	National Primary Rural
	1329
	2373
	2919

	 
	Other Rural
	3429
	6123
	7531

	 
	Urban
	882
	1575
	1937


The transport volumes on roads for 1996 were obtained from the NRA but similar data for 1998 was not available.    Estimates for 1998 were obtained using an energy balance done using the Copert model for 1998 by Feeney (2001).  Similar breakdowns per road type were used in 1998 as in 1996 and a 3% increase per year was used to estimate the 2005 levels of traffic volumes on the road network.  In table 4, transport volume data (million vehicle kilometres) is presented for Ireland for roads for the years 1996, 1998  and 2005.  The car is the predominant mode of transport making up to 71% of all million v.kms travelled in 1998, light and heavy goods vehicles make up 26%, buses about 1% and the remainder motorcycles.
Table 5  shows similar data for rail transport but the units in this case are in million train kilometres.  The estimates for 2005 were done using trend extrapolation based on previous years.  A 16% increase in passenger transport from 1998 to 2005 and a reduction in freight of 23% between 1998 and 2005 are used for the predictions.

Table 5

Transport volumes of rail transport in Ireland, in mill. train-km (Irish Rail – IR)

	Irish Rail
	1996
	1998
	2005

	Passenger transport
	11.05
	11.29
	13.12

	Freight transport
	4.34
	4.18
	3.21


As mentioned in section 1.2, the UNITE mode category "Urban public transport" covers modes which are normally contained in other mode categories: diesel buses are part of road transport and urban rail services are included in the mode rail transport.   In the case of bus transport, only Dublin Bus operating areas are included in table 6.  Dublin Bus (Bus Atha Cliath – BAC) is the company providing the service.   

Table 6

Transport volumes of urban public transport in Ireland, in mill. Vkm 

(Dublin Bus – Bus Atha Cliath – BAC)

	Mode
	1996
	1998
	2005

	Total
	52.1
	52.9
	57.2

	Urban/Local Bus
	52.1
	52.9
	55.6

	Tram
	-
	-
	1.56


In table 7, traffic volumes for aviation are presented for Ireland.  The table shows the numbers of aircraft movements of commercial and charter traffic for the three national airports Dublin, Cork and Shannon.   A modest increase of 3% per year was used for air traffic in 2005.

Table 7  

Transport volumes of aviation in Ireland, in 1 000 aircraft movements (Aer Rianta)

	Total air transport
	1996
	1998
	2005

	Commercial traffic
	228
	246
	302

	Scheduled and charter traffic
	137
	162
	200

	Non-scheduled
	25
	23
	28

	Training
	38
	33
	40

	Others
	28
	28
	35

	National airports
	 
	 
	 

	Dublin
	140
	162
	199

	Cork
	41
	38
	46

	Shannon
	47
	46
	56


In Table 8, transport volumes for maritime shipping from Irish ports are shown in terms of the number of vessel arrivals at all 22 Irish ports.  Also included are the gross tonnage arriving at each port.  An increase of 3% per year has been applied to estimate the 2005 levels.

Table 8

Transport volumes of maritime shipping in Ireland, in 1 000 vessel movements 

(Central Statistics Office)

	1996
	1996
	1998
	1998
	2005
	2005

	Number 
	Gross Tonnage (‘000)
	Number
	Gross Tonnage (‘000)
	Number
	Gross Tonnage (‘000)

	14424
	45637
	16669
	176228
	20501
	216738


1.6 Infrastructure Costs

1.6.1 Road

There are several types of road in Ireland, classified as urban and rural.  Within each category there are motorway, divided and undivided.  The main arteries are the national roads, then there are regional followed by county roads, which form the lowest class in the rural road category.   In the urban context, the main roads are called arterials, the next are collectors followed by the local roads which would as in the case of county roads be undivided roads.  The main rural roads are the responsibility of the National Roads Authority and the remainder fall under the responsibility of the local authorities.  Available data enables some consideration of the national roads to be considered for UNITE but data on the others is not centralised and is not as robust.

The cost allocation method is based on five types of vehicles:

· cars

· light goods vehicles

· buses

· heavy goods vehicles

· goods vehicles with trailers

The capital charges are estimated using the perpetual inventory method based on a published series of capital spending on road construction on the Irish road network from 1967/68 to 1998.  This was first done in a report entitled Reviewing methodologies for the determination of road track costs by NERA for input to a project for the EU using data up to 1994, in which DIW was a partner.  Spending was converted to 1998 prices using a road construction price series published by the Department of the Environment.  An additional allowance of 5 % was added to interest charges to allow for the value of the land on which the roads are built.  Expenditure for earlier years has been extrapolated backwards to give an estimated series for 45 years.   A real discount rate of 5%, recommended for use in highway investment appraisals using cost-benefit analysis in Ireland by the National Road Authority was used to calculate annual capital charges.   Capital charges are split into those for new construction and enhancement and those for capital maintenance (surface reconstruction).

Current expenditure on the Irish network consists of:

· surface dressing

· cleaning and drainage

· road sign maintenance

· road markings

· winter maintenance

For the UNITE project, the expenditure data etc for the years between 1994 and 1998 were obtained from the National Roads Authority and the PIM model was run again with the additional years to 1998.

1.6.2 Rail

Coras Iompair Eireann (CIE) and Iarnrod Eireann (Irish Rail - IR) publish the figures for the Irish rail account every year.  Some data are also included in the CSO Statistical Abstracts (1999 and 2000).  These figures show costs and revenues for the railway company for different cost and revenue categories and provide a basis for the cost requirements for UNITE for 1996 and 1998.
1.6.3 Urban Public Transport

The infrastructure costs for buses are covered in the Irish road account mentioned above, although only at national level.    Trams will be introduced on two routes in Dublin in 2003/2004.

1.6.4 Aviation

The accounts for air infrastructure in the Irish pilot account cover the three national airports (Dublin, Cork and Shannon). The basic information stems from the annual financial reports of Aer Rianta. For the pilot accounts consideration of all the regional airports and private airfields was not undertaken, since they are of minor relevance for civil aviation. The airports of Dublin, Cork and Shannon catered for 98% of passengers in 1996 and 97.7% in 1998 (Central Statistics Office, Statistics Bulletin, 2001).
1.6.5 Inland Waterway Shipping

Inland waterways in Ireland are only used for leisure activities and therefore are not of interest in the pilot accounts of UNITE.

1.6.6 Maritime Shipping

Estimates of infrastructure costs for Dublin port were obtained from the port authority.  The numbers provided were quite aggregate and little information is readily available for the other ports.

1.6.7 Summary of Input Data

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

Table 9  

Input data for the computation of infrastructure costs by transport mode

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

	Road
	Financial data (costs, revenues) from the National Roads Authority. 
	Some disaggregation available
	Satisfactory

	Rail
	Financial data (costs, revenues, subsidies). Data sources are the annual reports of  CIE and IR.

Asset and depreciation accounts of IR.

Financial data from IR and the Central Statistics Office Statistical Abstracts 1999 and 2000.
	Within the cost accounts the disaggregation was available as follows: Personnel, materials and services, depreciation and railway line renewals, exceptional operating costs and  interests.
	Satisfactory

	Aviation
	Financial data (costs, revenues, subsidies). Data sources are the annual reports of all the three national airports. 
	Some disaggregation 
	Satisfactory 

	Maritime Shipping
	Financial data (costs, revenues, subsidies) from the two main ports - Dublin and Cork. Data sources are the annual reports of all the Dublin and Cork ports. 


	Aggregate values
	Satisfactory


1.7 Supplier Operating Costs

1.7.1 Rail

For the estimation of rail supplier operating costs the same input data as for infrastructure was used.  The basis for all computations are the Irish rail accounts (provided every year by the IR), which contain data on costs and revenues for all railways in Ireland in aggregated cost/revenue categories (personnel costs, material costs and running costs).

1.7.2 Urban Public Transport

Financial data of urban and regional public transport official statistics are divided into two main categories:

· UPT (Urban Public Transport): Category focuses on Dublin Bus (urban rail is dealt with under the rail category) 
· PT (Regional Public Transport): Category concentrates on Bus Eireann – the regional bus operator.  This operator also provides urban services for cities other than Dublin.   

 
 The main data source for supplier operating cost data in public transport consists of the official statistics of the Irish Central Statistical Office and the financial reports of the companies making up Coras Iompair Eireann (CIE). 

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

Table 10  

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

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

	UPT
	a) Transport data for urban buses: Passenger, Passenger-km, Vehicle-km.
	Modes: Bus
	Satisfactory 

	
	b) Financial Data (costs, revenues): 
	Modes: Bus
	Satisfactory

	PT
	a) Transport data: Passenger, Passenger-km, Vehicle-km.
	Modes: PT bus
	Satisfactory

	
	b) Financial Data (costs, revenues, subsidies): 
	Within the cost accounts only a rough disaggregation was available
	Satisfactory


1.7.3 Maritime Shipping

Operating costs at an aggregate level.were provided by Dublin port 

1.8 Congestion Costs

1.8.1 Values of Time

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

Table 11

VOT-Values for Ireland - PPP-adjusted, (Nellthorp et al. ,2001), in € per hour, 

1998 prices

	 
	 
	1996
	 
	 
	1998
	 
	 
	2005
	 

	 
	Business
	Commuting
	Leisure
	Business
	Commuting
	Leisure
	Business
	Commuting
	Leisure

	Car
	31.99
	9.14
	6.09
	32.98
	9.42
	6.28
	35.03
	10.01
	6.67

	Inter-urban rail
	31.99
	9.75
	7.16
	32.98
	10.05
	7.38
	35.03
	10.67
	7.84

	Coach
	31.99
	9.14
	6.09
	32.98
	9.42
	6.28
	35.03
	10.01
	6.67

	Air
	43.42
	15.23
	15.23
	44.76
	15.71
	15.71
	47.53
	16.68
	16.68

	Urban bus/tramway
	31.99
	9.14
	4.87
	32.98
	9.42
	5.03
	35.03
	10.01
	5.34


For information purposes, Irish estimates of values of time were estimated by DKM in 1994 to be 11.68 €/hr for working time by and 4.7 €/hr for non-working time and are presented in table 12.  

The values of time used in the Dublin Transportation Initiative in 1995 were as follows:

Table 12

  VOT-Values estimated for Ireland DKM (1994)

	
	Peak (€/hr)
	Off-peak (€/hr)

	Car transport
	3.9
	4.7

	Public transport
	1.5
	4.7

	Slow modes
	3.1
	9.4

	Freight
	14
	14


The UNITE VOT is considerably higher than the DKM estimates for business/working time somewhat higher but to a lesser degree for leisure time.

1.8.2 Input Data

The following table shows the different data sets used for road transport to estimate congestion costs.   Unfortunately, insufficient data was available to conduct congestion cost estimation for rail, air or shipping.  In the case of rail, information was provided on aggregate punctuality of the train services.  IR's punctuality target is to have 90% of train journeys  on time.  While this information is of interest, it is not sufficient to make useful estimates of rail congestion costs.

Table 13  

Input data, uncertainties and level of disaggregation for the computation of congestion costs for road transport

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

	Road
	a) NRA Roads Needs Study 1998
	All vehicles treated the same
	Information on a small selection of towns i.e. estimates of travel times on average days and on extremely busy days

	
	b) Model calculations for Dublin using SATURN network model and TRENEN functions 
	Modes: Car
	Traffic model – calculation for Dublin – estimates of congestion in one peak hour and one off-peak hour

	
	c) Fuel prices 1996, 1998: Average prices of the respective year provided by the Automobile Association
	Gasoline, Diesel
	Average values


1.9 Accident Costs

The methodology and steps to calculate the costs of transport accidents is described in Link et al. (2000) and especially in Doll et al. (2000). In these documents, comprehensive lists of data requirements are stated. For the assessment of total accident costs, input data concerning several cost blocks has to be collected. Table 14 below summarises the main cost blocks that add up to the total costs of traffic accidents. 

Table 14  

Cost blocks of the total traffic accident costs

	Cost blocks
	Valuation issue

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

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

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

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

	Risk costs
	Valuation of fatalities and injuries caused by accidents


In the following section "Input data", a summary of the most important values and their sources that were used for the calculations of the different cost blocks for the UNITE transport modes are presented.  

1.9.1 Road

The number of road accidents is published annually by the National Roads Authority (NRA) in their yearly Road Accident Facts reports at a level of detail which shows the numbers killed, numbers injured, age group, gender, road user type and area type (location of accident – urban/rural). 

The issue of lack of reporting of accidents is an important one.  There does not appear to be agreement between the levels of accidents reported by the NRA and insurance industry data (Bacon, 1999).  The official data includes reporting by the police force (Gardai) and hospital admissions while industry data is based on the needs of individual insurance companies to meet claims.  The industry data is claims based, not accident based, so that it is impossible to infer the total number of accidents, and hence those in addition to those notified to the Gardai.  A research study looking at hospital admissions which is currently underway is likely to generate possibilities in providing estimates on accidents but this work is not yet complete.

In table 15, the official figures for fatalities and injuries are shown. The rows show the vehicle categories of the victims of road accidents, the columns show the involvement of the vehicle categories.  Public service vehicles (PSV) refers to vehicles in the public service including public transport, ambulances etc.  GV refers to goods vehicles (including both light goods vehicles LGV and heavy goods vehicles HGV).

A study conducted for the National Safety Council (Bacon, 1999) conducted an examination of road accidents in Ireland using existing available data in Ireland and translation of UK costs to Irish conditions.  Another study conducted for the Department of Public Enterprise on the environmental impact of Irish transport growth an of related sustainable policies and measures (Oscar Faber et al, 1999) makes estimates of accidents costs for some modes.  These two studies are used as the basis of estimation of accident costs.

Table 16 gives a summary of the data available and its quality for estimation of road accident costs.

Table 15

 Number of killed and injured victims of road accidents in Ireland, 1998

	Involved
	ALL
	 
	REPORTED ACCIDENTS
	 
	 
	 
	 
	 

	Element
	 
	Single
	Two Party Accidents
	 
	 
	 
	 
	 

	 
	 
	Accidents
	Pedal Cycle
	Motor Cycle
	Car
	PSV
	GV
	Other

	All
	 
	 
	 
	 
	 
	 
	 
	 

	Accidents
	31843
	2567
	 
	 
	 
	 
	 
	 

	Fatalities
	408
	200
	21
	37
	253
	6
	21
	6

	Injuries
	7831
	2367
	566
	1085
	8210
	138
	798
	143

	Pedal Cycle
	 
	 
	 
	 
	 
	 
	 
	 

	Accidents
	 
	13
	0
	14
	432
	14
	78
	20

	Fatalities
	 
	0
	0
	0
	13
	1
	7
	0

	Injuries
	 
	13
	0
	19
	437
	13
	73
	20

	Motor Cycle
	 
	 
	 
	 
	 
	 
	 
	 

	Accidents
	 
	95
	14
	6
	717
	4
	94
	26

	Fatalities
	 
	2
	0
	0
	5
	0
	6
	3

	Injuries
	 
	93
	19
	9
	842
	4
	95
	25

	Car
	 
	 
	 
	 
	 
	 
	 
	 

	Accidents
	 
	1047
	432
	717
	2264
	88
	783
	192

	Fatalities
	 
	54
	13
	5
	69
	3
	51
	12

	Injuries
	 
	993
	437
	842
	4511
	164
	1325
	319

	Public Service Vehicles
	 
	 
	 
	 
	 
	 
	 
	 

	Accidents
	 
	91
	14
	4
	88
	0
	23
	4

	Fatalities
	 
	16
	1
	0
	3
	0
	5
	0

	Injuries
	 
	75
	13
	4
	164
	0
	57
	13

	Goods Vehicles
	 
	 
	 
	 
	 
	 
	 
	 

	Accidents
	 
	48
	78
	94
	783
	23
	95
	32

	Fatalities
	 
	1
	7
	6
	51
	5
	4
	2

	Injuries
	 
	47
	73
	95
	1325
	57
	135
	43

	Other
	 
	 
	 
	 
	 
	 
	 
	 

	Accidents
	 
	31
	20
	26
	192
	4
	32
	7

	Fatalities
	 
	2
	0
	3
	12
	0
	2
	0

	Injuries
	 
	29
	20
	25
	319
	13
	43
	7


Table 16

Input data for the valuation of the road accidents

	Cost category
	Data sources, main input data
	Level of disaggre​gation
	Quality of data, level of uncertainty

	Material dam​ages
	Insurance industry data
	Aggregate estimates - not much detail
	Sufficient disaggregation not available

	Administrative costs
	Total payment for motor insurance to the Department of Enterprise, Trade and Employment.
	Little disaggregation between cost category
	Sufficient disaggregation not available



	Medical costs
	Data not available - transfer from UK costs to Irish conditions used.
	Average values.
	Estimate

	Production losses
	Irish data from the CSO and the NRA on age profile and GNP per capita .
	Average values
	Estimate

	Risk value (Value of Statistical Life VOSL)
	Source: Valuation conventions of UNITE (Nellthorp, 2001)
VOSL:
1.5 mill. €

Adjustments:

- Income, adjustment factor:
1.0877

- Factor costs, adjustment factor:
0.0

VOSL after adjustment:
1.63€

Value for injuries in % of VOSL:

- Severe permanent: 
32%

- Severe temporary: 
4%

- Light: 
1%
	- - 
	An Irish study contains an estimate of 0.857 mill. € / fatality (Bacon, 1999)


1.9.2 Rail

The number of fatalities and injuries caused by rail accidents are available from Irish Rail (IR). The statistics contain detailed information about the different type of accidents (e.g. accidents during shunting, involved categories of persons (employees, passengers and third parties), accidents on level crossings). However, the distinction between freight and passengers trains is not made.   In contrast to road transport, the problem of underreporting is of minor relevance in the case of rail transport. The data available for rail accident costs is not as well developed as in the case of roads.  The accidents involving multiple fatalities since 1955 are presented in Table 17 and Table 18 shows the accident data for the period 1993 - 1997.  IRMS (1999) in a study of rail safety for the Department of Public Enterprise estimated the equivalent fatalities per annum for each incident type and these values are shown in Table 19.

Table 17

Number of killed and injured victims of rail accidents, 1955 – 1998 (IRMS 1999)

	Date
	Location
	Circumstances
	Fatalities

	21 12 55
	Cahir
	Train crashed through buffer
	2 staff (driver & fireman)

	21 10 74
	Gormanston
	Rear-end collision
	2 passengers

	31 12 75
	Gorey
	Derailment on bridge
	1 staff and 2 passengers

	01 08 80
	Buttevant
	Train derailment at speed
	2 staff and 16 passengers

	21 08 83
	Cherryville
	Rear-end collision
	7 passengers


Table 18  

Rail accident data 1993 –1997(IRMS 1999)

	Train Accidents
	
	
	Other Accidents
	
	

	Incident Type
	Total no. of 
	Total no. of
	
	Total no. of
	

	
	Incidents
	incidents
	
	Incidents
	

	
	
	resulting in
	
	
	

	
	
	injury
	
	
	

	
	
	
	
	Staff
	Passengers/

	
	
	
	
	
	Public

	Derailments
	460
	3
	Struck by
	329
	227

	Collision (all types)
	90
	4
	Other
	207
	137

	Running into obstructions
	102
	5
	Injured while handling
	509
	8

	Train fires
	20
	0
	Slips, falls
	409
	594

	Breakloose
	40
	0
	Trapped
	60
	76

	Signal passed at danger (SPAD)
	90
	0
	Exposure
	103
	68

	
	
	
	Miscellaneous
	209
	215


Table 19

Equivalent fatalities per annum for each incident type (IRMS, 1999)

	
	
	
	ALL ACCIDENTS
	
	
	

	
	Equivalent Fatalities
	
	
	Equivalent Fatalities
	

	
	Passengers
	Public
	Staff
	
	Passengers
	Public
	Staff

	Incident type
	
	
	
	Incident type
	
	
	

	Derailments
	0.02
	0.02
	0.02
	Struck by
	0.62
	0.23
	1.09

	Collision
	0.005
	0
	0.001
	Other
	0.39
	0.63
	0.6

	Running into obstructions
	0.08
	0.24
	0.2
	Injured while handling
	0.008
	0.0002
	0.95

	Train fires
	0
	0
	0
	Slips, falls
	2.37
	0.09
	0.9

	Break loose
	0
	0
	0
	Trapped
	0.14
	0.009
	0.21

	SPADs
	0
	0
	0
	Exposure
	0.07
	0.002
	0.18

	
	
	
	
	Miscellaneous
	0.48
	0.03
	0.48


1.9.3 Urban Public Transport

Available accident data for urban public transport was limited.

1.9.4 Aviation

The number of people killed and injured in aviation accidents in 1996 are presented in Table 20 followed by a similar table for 1998.

Table 20  

Number of killed and injured victims of aviation accidents in 1996 (IRMS, 2001)

[image: image6.wmf]Air pollution

(excl. GHG)

GHG

(direct)

Air pollution + CO2

Total

Average

Total

Average

Total

Average

[million €]

[€ / Train-km]

[million €]

[€ / Train-km]

[million €]

[€ / Train-km]

Pass

5.2

0.6

1.6

0.2

6.9

0.8

Freight

2.5

0.6

0.8

0.2

3.3

0.8

Total

7.7

0.6

2.4

0.2

10.2

0.8

 

* MTOW  =  Maximum take-off weight

Table 21  

Number of killed and injured victims of aviation accidents in 1998 (IRMS, 1999)
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Category of Aircraft

All

Gliders

Helicopters

<2.25 MTOW

2.25-5.7 MTOW

>5.7 MTOW

All Accidents

9

0

2

7

0

0

Accidents with fatalities

1

0

0

1

0

0

Accidents with non fatal injuries

2

0

1

1

0

0

Persons suffering fatal injuries

2

0

0

2

0

0

Crew

1

0

0

1

0

0

Pax

1

0

0

1

0

0

Others

0

0

0

0

0

0

Persons suffering injuries

10

0

9

1

0

0

Crew

1

0

0

1

0

0

Pax

9

0

9

0

0

0

Others

0

0

0

0

0

0

* Air Accident Investigation Unit, Department of Public Enterprise

The data available is insufficient to enable an estimate of air accident costs.

1.10 Environmental costs

The environmental cost category contains different types of costs, namely

· Air pollution

· Global warming

· Noise

Estimates could not be made for nature, landscape and further environmental effect or for nuclear risk for Ireland.

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

1.10.1 Air Pollution

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

· emission estimation,

· dispersion and chemical conversion modelling,

· calculation of physical impacts, and

· monetary valuation of these impacts.

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

Besides emission data, the distribution of the population over space is the second central input for the calculations of the most important costs of air pollution, i.e. the health costs.  This type of exposure data is not available for Ireland.

In the case of Ireland, estimates of emissions are estimated by the Environmental Protection Agency using an energy balance model for fuel used in all road vehicles. 

Table 22 shows the emissions estimate for road transport using the energy balance done by the Environmental Protection Agency for 1996 and it is followed by a similar set of estimates for 1998.
Table 22

Emission of air pollutants of road transport, in t/a, 1996 (EPA)

	Sector
	PM
	SO2
	NOx
	NMVOC
	CH4
	CO
	CO2
	N2O
	NH3

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Passenger Cars
	 
	3391
	34989
	58306
	1783
	218946
	4396103
	425
	577

	Gasoline
	 
	2127
	31682
	57429
	1742
	215165
	3394761
	364
	571

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Diesel
	1165
	1264
	3224
	841
	39
	3599
	994132
	61
	6

	LPG
	 
	0
	83
	36
	2
	182
	7210
	0
	0

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Light Duty Vehicles
	 
	1570
	4802
	2388
	55
	11702
	1266526
	73
	5

	Gasoline <3.5t
	 
	38
	392
	945
	28
	6162
	61367
	1
	0

	Diesel <3.5t
	1383
	1532
	4410
	1443
	27
	5540
	1205159
	72
	5

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Heavy Duty Vehicles
	 
	791
	5263
	1345
	36
	2803
	624415
	38
	3

	Gasoline >3.5t
	 
	2
	47
	29
	1
	370
	3466
	0
	0

	Diesel
	464
	789
	5216
	1316
	35
	2433
	620949
	38
	3

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Buses
	 
	417
	4784
	511
	44
	1384
	328096
	11
	1

	Urban Busses
	125
	223
	2776
	258
	25
	915
	175121
	5
	0

	Coaches
	100
	194
	2008
	253
	19
	469
	152975
	6
	1

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Mopeds & Motorcycles
	 
	26
	72
	1791
	82
	11937
	41702
	1
	1

	Mopeds
	 
	5
	3
	910
	10
	1467
	7786
	0
	0

	Motorcycles
	 
	21
	69
	881
	72
	10470
	33916
	1
	1

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Grand Totals:
	3239
	6195
	49910
	64341
	2000
	246772
	6656842
	548
	587


Table 23

 Emission of air pollutants of road transport, in t/a, 1998 (EPA)

	Sector
	PM
	SO2
	NOx
	NMVOC
	CH4
	CO
	CO2
	N2O
	NH3

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Passenger Cars
	 
	3470
	33458
	58130
	1961
	215582
	4767413
	658
	1034

	Gasoline
	 
	2525
	30929
	57532
	1928
	212835
	4018551
	609
	1029

	Diesel
	730
	945
	2446
	562
	31
	2565
	741652
	49
	5

	LPG
	 
	0
	83
	36
	2
	182
	7210
	0
	0

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Light Duty Vehicles
	 
	2657
	6849
	3637
	85
	17377
	2127714
	121
	8

	Gasoline <3.5t
	 
	55
	555
	1327
	40
	8736
	87001
	2
	1

	Diesel <3.5t
	1987
	2602
	6294
	2310
	45
	8641
	2040713
	119
	7

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Heavy Duty Vehicles
	 
	1176
	7440
	1797
	51
	3549
	923743
	54
	6

	Gasoline >3.5t
	 
	3
	58
	35
	1
	457
	4290
	0
	0

	Diesel
	642
	1173
	7382
	1762
	50
	3092
	919453
	54
	6

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Buses
	 
	535
	5010
	544
	56
	1350
	419569
	14
	2

	Urban Busses
	127
	273
	2899
	273
	31
	846
	214419
	6
	1

	Coaches
	112
	262
	2111
	271
	25
	504
	205150
	8
	1

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Mopeds & Motorcycles
	 
	28
	72
	1609
	81
	11123
	44457
	1
	1

	Mopeds
	 
	5
	3
	915
	10
	1476
	7832
	0
	0

	Motorcycles
	 
	23
	69
	694
	71
	9647
	36625
	1
	1

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Grand Totals:
	3598
	7866
	52829
	65717
	2234
	248981
	8282896
	848
	1051


The particulate matter estimates for 1996 and 1998 from road transport are shown as follows:

Table 24  

Particulate matter emissions from road transport, in t/a, 1996, 1998 (EPA)

	 
	1996
	1998
	1996
	1998
	1996
	1998

	 
	Hot
	Hot
	Cold Start
	Cold Start
	Total
	Total

	Passenger Cars
	863
	543
	302
	187
	1165
	730

	Diesel <2.0 l
	766
	480
	269
	165
	1035
	645

	Diesel >2.0 l
	97
	63
	34
	22
	130
	85

	 
	 
	 
	 
	 
	 
	 

	Light Duty Vehicles
	1102
	1569
	281
	418
	1383
	1987

	Diesel <3.5 t
	1102
	1569
	281
	418
	1383
	1987

	 
	 
	 
	 
	 
	 
	 

	Heavy Duty Vehicles
	690
	881
	 
	 
	690
	881

	Diesel 3.5 - 7.5 t
	110
	107
	 
	 
	110
	107

	Diesel 7.5 - 18 t
	354
	535
	 
	 
	354
	535

	Diesel 16 - 32 t
	0
	0
	 
	 
	0
	0

	Diesel > 32 t
	0
	0
	 
	 
	0
	0

	Urban Buses
	125
	127
	 
	 
	125
	127

	Coaches
	100
	112
	 
	 
	100
	112

	Total
	2655
	2993
	583
	605
	3238
	3598


For other modes, less detailed information is available.  Some estimates for rail and air transport are presented in the study of the environmental impact of Irish transport growth and of related sustainable policies and measures commissioned by the Department of Public Enterprise.  Estimates for rail are presented in table 25.

Table 25

Rail emissions estimates in Ireland in t/a, 1996 (Oscar Faber, 1999)

	
	Diesel Trains
	Electric Trains
	Total

	CO2
	95236
	12868
	108104

	NMVOC
	141
	-
	141

	NOX
	1202
	39.4
	1241.4

	SO2
	85
	66.8
	151.8

	PM
	139
	4.3
	143.3


Estimates for emissions from the aviation sector are presented in table 26.

Table 26

Emissions from aviation in Ireland, in t/a, 1996 (Oscar Faber, 1999)
	
	Air Traffic Emissions

	CO2
	1942026

	NMVOC
	2994

	NOX
	5183

	SO2
	616


1.10.2 Global Warming

The input data for the calculation of the costs of CO2 have been calculated from fuel consumption data and from information on energy consumption and the electricity production mix (rail). In the case of aviation, CO2 emissions estimates were made based on fuel consumption.  

1.10.3 Noise

Insufficient data is available to quantify the proportion of the population that is exposed to different levels of noise accurately.  Tinch (1997) estimated levels for a range of EU countries.  In the case of Ireland the following table gives an indication of the proportion of the population exposed to different noise levels.

Table 27

No. of persons in millions exposed to each noise level dB(A) (Tinch, 1997)

	
	50-55
	55-60
	60-65
	65-70
	70-75
	75+

	Road
	0.8
	0.59
	0.38
	0.22
	0.07
	0.02

	Rail
	0.15
	0.11
	0.07
	0.03
	0.01
	0.01


Data was not available to estimate exposure of population to air noise. 

1.11 Taxes, Charges and Subsidies

Taxes, charges and subsidies are calculated and estimated within the respective infrastructure or supplier operating costs section of each mode. The following table presents the main data sources which are basically the same as data sources for infrastructure and supplier operating costs.

Table 28

Input data and data quality for the calculation of taxes, charges and subsidies
	
	Input data
	level of disaggregation 
	Quality of data, level of uncertainty

	Road
	Infrastructure cost accounts (revenue part), based on  national road accounts
	Info on vehicle registration tax, annual tax, fuel tax and company car tax.
	Satisfactory

	Rail
	Rail company accounts
	Revenues
Subsidies
	Satisfactory

	Urban and regional PT
	National accounts
	Revenues
Subsidies
	Satisfactory

	Aviation
	Business accounts of airports
	Type of revenue
	Satisfactory – aggregate values

	Ports
	Business accounts (ports)
	Type of revenue
	Satisfactory – aggregate values


2 Methodological Issues

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

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

2.1 Infrastructure Costs

For roads, we carried out the methodological working steps for the calculation of infrastructure costs which correspond to Link et al. (2000) (see figure 3-1 below).

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

· Aggregation level: Depreciation and interests for a cost category are shown overall, not further differentiated.

· Cost structure: No differentiation between fixed and variable costs because we had not enough information existed for a reliable and accurate split.

· Data availability: For airports, data is presented at an aggregate level.

Table 29

Overview of the procedure for calculating infrastructure costs per transport mode

[image: image3.wmf]
2.1.1 Road

Base year data was obtained from the National Roads Authority as well as data for 1996.  The starting point of the forecast for 2005 is from the results for 1998.  The results of the PIM model were extrapolated from the 1996 and 1998 data for the year 2005 using standard trend extrapolation.
2.1.2 Rail

Data sources are the profit and loss accounts divided into the categories of infrastructure, transportation of passengers and transportation of freight as well as the asset account.   Infrastructure costs are reported as well as the asset value and net book amounts.

The accounts for 1996 (1997) were available and trend extrapolation using data from 1996 – 2000 was used to estimate 2005 levels.
2.1.3 Aviation

The base information was taken from the business accounts (annual reports) from the three national airports Dublin, Cork and Shannon.  It was not possible to separate the information from the annual reports into flight related infrastructure and non-flight related infrastructure (on the cost side it is totally impossible, on the revenue side some parts would be applicable). Therefore the whole profit and loss account is used for this pilot account. 

For 1996 the methodology used was the same and trend extrapolation is used to make estimates for 2005.

2.1.4 Maritime Shipping

Costs were provided on request from Dublin port for 1996, 1998 and 2000.  The infrastructure costs provided include infrastructure and some machinery in the form of Ro-Ro ramps and cranes.

2.2 Supplier Operating Costs

2.2.1 Rail

Irish Rail provides annual data on costs and revenues of all Irish railways in which aggregated running costs (among other categories such as depreciation, interest, personnel costs, etc.) are accounted. 

The following list indicates the available cost categories but there is no disaggregation within the accounts between passenger and freight.  Allocations of cost were made to passenger and freight using the ratio of train km made by each.

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

· Personnel

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

· Depreciation

· Interest

· VAT

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

The IR annual report for 1997 is readily available and this was used instead of the 1996 accounts.  No projections were supplied by IR and therefore trend extrapolation is used for 2005.

2.2.2 (Urban) Public Transport

The Dublin Bus financial accounts are used to estimate the supplier operating costs for urban public transport.  

Supplier operating costs of urban and regional public transport services are taken directly from the transport company financial accounts for the base year. 

The following list shows the allocation categories of the Irish pilot accounts: 

· Material, goods, services

· Personnel

· Other running costs

· Depreciation

· Interest

A similar set of data was available for 1997 and this was used instead of 1996.

Future supplier operating costs are estimated by means of trend-extrapolation of the relevant transport figures (i.e. mileage of rolling stock, number of transported passengers)

2.2.3 Maritime Shipping

Operating costs were supplied by Dublin Port at quite an aggregate level.

2.3 Congestion Costs

2.3.1 Road

The congestion costs on the national road network are examined below and are followed by estimates for road congestion costs for the largest urban area in Ireland - Dublin.

2.3.1.1 National Road Network

The NRA includes some travel time data for a selection of towns in the National Roads Needs Study conducted in 1998.  The table below gives estimates for an average day and for an extra busy day.  Kildare and Portlaoise are large towns which have or will be by-passed in the near future.  Similarly other towns of their nature on the national primary network are to be by-passed in the future.  The delay estimates for those two towns, when looking at the table below, are higher than the delay experienced in the other smaller towns when comparing an extra busy day to an average day.   Anecdotal evidence would suggest however, that longer delays are experienced at very busy times in some of the towns listed.  

Table 30  

Travel time estimates for a selection of towns on the Irish road network (NRA, 1998)

	TOWN
	AVERAGE DAY
	EXTRA BUSY DAY
	DIFF (MINS)

	KILDARE
	4.72
	7.47
	2.75

	MONASTEREVAN
	2.18
	2.22
	0.04

	PORTLAOISE
	7.54
	10.36
	2.82

	MOUNTRATH
	2.48
	2.59
	0.11

	BORRIS
	1.32
	1.32
	0

	ROSCREA
	3.92
	3.9
	0

	MONEYGALL
	1.29
	1.32
	0.03

	TOOMEVARA
	1.3
	1.31
	0.01

	PATRICKSWELL
	2.74
	2.85
	0.11

	NEWCASTLE
	3.32
	3.45
	0.13

	CASTLEISLAND
	2.54
	2.57
	0.03

	ADARE
	3.14
	3.32
	0.18

	ABBEYFEALE
	4.03
	4.11
	0.08

	NENAGH
	4.53
	5.51
	0.98


In order to estimate congestion costs on the entire network, a series of simplifying assumptions were required.  For its travel time estimates, the NRA uses a simulation model which treats a year on the basis of 250 working days.    The model has five traffic conditions – traffic is at average levels (median), days on which traffic is moderately light, moderately busy days, extremely busy days and extremely light days.  The 250 days are divided as follows by the NRA:

Median:  80 days

Moderately light:  80 days

Moderately busy:  80 days

Extremely busy:   5 days

Extremely light:   5 days

One of the difficulties when concentrating only on 250 working days is that weekend travel is excluded.  Significant delays can be experienced on Sunday evenings particularly on the main routes to Dublin.  The other point is that there can be considerable fluctuations within any one day and this may generate sizeable errors in any estimate of congestion costs based on this breakdown of traffic.

However, in the absence of detailed delay studies, the data available was used with a series of assumptions to estimate congestion costs on the road network.  Where possible sensitivity analysis is conducted.

The first assumption made was the level of delay on any one of the particular types of day.  It was assumed that for extremely busy days the average delay in the bigger towns (Type 1) was 2.78 mins taking an average of the two larger towns in the above table and in the case of the others (Type 2) 0.14 minutes.  It was assumed on moderately light days and on extremely light days that there was no delay.  On moderately busy days it was assumed that the delay was 50% that experienced on extremely busy days and in the case of the median days, it was assumed there would be some delay on those days also, of the order of 25% or the extremely busy days.

Another assumption regarding the average trip length to be used in the calculations was required.  The calculation is done for an average trip length of 70 km assuming that a vehicle goes through 1 larger town and 6 smaller towns.  Sensitivity to trip length was testsed using an average trip length of 40 km in another calculation was done assuming that a vehicle passed through 1 large town and 2 small towns.

The values of time used in the calculation are presented earlier in chapter 2.  A report on forecasts of vehicle numbers and traffic volumes for Ireland by DKM (1998) gives an estimate of the proportion of time that vehicles spend on the network for business purposes, commuting and leisure.  For the purposes of this calculation it was assumed that 0.2 of traffic on the network is business related, 0.6 is commuting and 0.2 is leisure traffic.  The corresponding VOTs for these purposes in Section 2 of this report are used in the calculation.

To estimate the additional fuel costs due to congestion the same rate used in the German accounts is used here i.e. that a vehicle consumes 0.05 litres/km more in congested conditions.

It should be noted that the delay costs estimated here are rough and significant errors may be associated with them.

2.3.1.2 Dublin

The Dublin Transportation Office estimated congestion costs in Dublin to be 635 million Euro for 1996.  This was done using the SATURN network model of the city comparing the loss of time spent in traffic queues measured in passenger car unit hours /hour compared with a traffic free scenario.  A VOT of 4.53 Euro was used in the analysis.

The delay - volume relationships used in the TRENEN model have also been calculated for 1996 and 1998 for UNITE.  The idea behind the TRENEN model which uses a macro approach is to estimate a relationship between the time taken to travel one km and the level of travel on the network in veh.kms is to have one relationship to represent delay in a city.  This was used to estimate the difference in travel time compared with no traffic on the network and using the VOTs for Ireland presented earlier, estimates of congestion costs can be made.

2.3.2 Rail

Methodology for congestion costs rail passenger

Irish Rail's target on punctuality is that 90% of trains should run on time.  Irish Rail provided the aggregate performance levels of their routes for the first six months of 2001.  These results are presented but are not sufficient to enable an estimate of congestion costs associated with rail transport.

2.3.3 (Urban) public transport

For Ireland no study on congestion or delay costs in public transport exists so far.   The public transport companies did not respond to requests for data on public transport delay.  It is assumed therefore that they do not collect it.

2.4 Accident Costs

Beside the back- and forecast methodology, two issues concerning the calculation of the accident costs deserve some further methodological discussion in this section:

· the consequences of the victim perspective of UNITE with regard to cost allocation

· the distinction between system-internal and -external costs

In section 2.5.1, it is mentioned that UNITE follows, in the case of accident costs, the "victims perspective" (monitoring perspective). This perspective results in allocation problems for road transport:

Another important methodological aspect is the distinction between internal and external costs with regard to the risk value, i.e. the willingness-to-pay (WTP) for avoiding death casualties or injuries caused by traffic accidents. Looking at the order of magnitude of this "cost block", this distinction crucially influences the total level of the external accident costs. In the theoretical part of UNITE it is mentioned that this distinction depends on the risk awareness of the individuals participating in transport. In our view, it is rather the perspective that is decisive for where to draw the line: 

· Perspective of the transport system: Under this perspective the risk value (WTP-value) is an internal cost block because it refers to actors of the transport system. Only the grief and suffer of the relatives would be transport system external. However, in Doll et al. (2000) it is made clear that due to data and information problems it is not possible within UNITE to separate this part of the WTP-value from the part referring to the victim of the traffic accident itself. We do not recommend use of the notion of  "the risk value is internalised" because we understand internalisation as cost allocation according to the "polluter-pays-principle" which isn't the case here. The external cost part is limited to those transfer payments from the social security to persons involved in accidents that are not covered by payments of the auto liability insurances (i.e. transport system internal insurances) to the social security. With regard to the objective of the accounts, namely to prepare information about total costs and revenues of the transport system, this perspective - or rather the very similar perspective per transport mode road, rail etc. - is the relevant one. 

With the methodological discussion above we would like to emphasise that the choice of the victims perspective in UNITE has advantages with regard to data collection (the information about the causer of accidents is in many countries not immediately available) but it has considerable disadvantages when it comes to cost allocation and the distinction between internal and external cost parts that is very relevant for pricing. The latter, however, is not the main goal of the figures collected in transport accounts. 

For the derivation of the accident costs of the years 1996 and 2005 the procedure described below is chosen.

The total number of reported accidents is available for the year 1998 for road transport.  In the case of rail transport, data over several years is used to estimate an equivalent number of accidents per year.  In the case of road, data is available for the distribution of the accidents to the different vehicle categories and according to the severity of the accidents.  For aviation, accident data is also available.

Forecast methodology: For the assessment of the accident costs for the year 2005, forecasts concerning the changes in the accident rates are needed. The calculations of the 2005 accident  costs are done using a 20% increase in costs from 1998.  Although this rate is high, it is considered justified as accident costs are likely to increase significantly in coming years.
No adjustment was made for rail because the yearly accident rates are derived from data over several years.  No adjustment was made for aviation because the accident rates in 1996 and 1998 are quite similar

Available forecasts about the development of the GDP, salary level etc. were used to adjust the cost figures in the case of road transport. 

2.5 Environmental Costs

2.5.1 Air Pollution

The calculations carried out with the ExternE model followed the method as described in Link et al. (2000). 

In the case of road transport, the total emissions of most air pollutants increased in Ireland matching a growth in traffic.  Unlike other countries though e.g. Switzerland the presence of 'cleaner cars' does not appear to have initiated a decrease in emissions from the road sector.  Ireland experienced increased economic activity during this period and it is thought that this has had an effect on the higher levels of demand for road transport which may mask any improvements as a result of clean cars.  Emissions estimates were provided by the Environmental Protection Agency from energy balances for 1996 and 1998.   Modest increases are used for 2005.

The emissions from the road sector in Ireland were presented in Section 2.1 of this report.

In the case of rail transport, a report commissioned for the Department of Public Enterprise (Oscar Faber, 1999) gave some estimates of emissions for 1996 but few further estimates or measurements have been made.  The number of train kms in 1996 was 15.39 million compared with 15.47 million in 1998.  As the increase is only marginal, the same emissions estimates are used in 1998 as in 1996.  

In the case of air transport, similar estimates are made in the same report as in the case of rail i.e. for 1996.  An estimate for 1998 is made based on the increased level of air transport experienced between 1996 and 1998.  

2.5.2 Noise

Noise estimates could not be found for any of the modes.  Tinch (1997) estimated the exposure of the Irish population to various noise levels.   These estimates were already presented in Section 2.    Given the lack of data on this topic and the difficulty in predicting changes given the non-linearity of the relationship between traffic growth and noise levels, it is proposed to use the set of Tinch estimates for 1996 and 1998.  

2.6 Taxes, Charges and Subsidies

Ireland has a wide range of taxes across all transport modes.  Each mode is dealt with below in more detail.

2.6.1 Road

Transport taxes in the road sector comprise the following:

· Vehicle registration tax

· Annual vehicle tax

· Excise tax on fuels

· Company car tax

The structure of vehicle registration taxes (on purchase of a vehicle) in 1998 was as follows:

Table 31

  Structure of vehicle registration taxes in Ireland

	Engine size (cc)
	Rate (% of car value)

	<2500
	22.5 

	>2500
	28


A new three-band system was introduced in 1999 as follows:

0 – 1400 cc:    
22.5%

1401 – 2000 cc:  
25%

2001 + cc:   

30%

Rates of 13.3% are applied to commercial cars and 50.8 € to other commercial vehicles.

Annual vehicle taxes are based on engine power in the case of cars and weight in the case of goods vehicles.  The current Irish rates are presented as follows:

Table 32

Annual vehicle taxes in Ireland (DOE, 2001)

	Vehicle / engine capacity (cc)
	Rate (€)
	Vehicle
	Rate (€)

	Cars
	
	Goods Vehicles
	

	<1001
	129.51
	< 3000 kg
	216

	1001 – 1300
	193 – 231
	3001 – 8000 kg
	273 – 829

	1301 – 1600
	249 – 333
	8001 – 11000 kg
	1025 – 1416

	1601 – 1900
	353 – 436
	11001 – 14000
	1611 – 2002

	1901 – 2200
	458 – 615
	14001 – 20000
	2003 + 196 € / 1000kg or part thereof over 14000 kg 

	2201 – 2500
	643 – 698
	>20001 
	3357

	2501 – 3000
	818 – 943
	Electrical (<1500 kg)
	68.56

	>3001
	1143
	Large Public Service Vehicles (seating capacity)
	99 – 262

	Electric cars
	124
	Taxis
	62.2

	
	
	School bus
	62.2

	
	
	Motorcycles (cc)
	31.74 – 57.13

	Goods vehicles (< 8 tonnes)
	190.5 – 907.9
	Electrical
	27.93

	Goods vehicles (>20 tonnes)
	2984
	
	


The current taxes on fuel are as follows:

Table 33  

Fuel taxes in Ireland

	Fuel type
	Tax rate (€/kl)

	Leaded petrol
	459

	Unleaded petrol
	374

	Diesel
	325

	LPG
	52 – 105 / tonne

	Kerosene
	325


The use of company cars is treated as a benefit  (benefit-in-kind – bik).  Generally the rate applied is 30% of the original market value.  If the employee pays for all private motoring fuel the rate is reduced to 25.5% and where the employee pays for either the insurance or for all servicing and repairs the rate is reduced to 27% (if they pay both, the amount by which the bik is reduced is 2 * 3 = 6%).  

There is no bik on a car if it is a car pool vehicle.  This is where the car can be used by more than one employee and is not used by one employee to the exclusion of others, private use is incidental to business and the car is not kept in the vicinity of the employees' homes.

2.6.2 Rail, Urban Public Transport and Regional Public Transport

The levels of state grant to public transport companies in Ireland are included in the annual company accounts.  This includes a subvention and any capital grants awarded
.  

3  The Results in Detail

3.1 Infrastructure Costs

3.1.1 Overview

The methodology for infrastructure costs according to the relevant deliverable sought a differentiation between infrastructure and the operating level for all modes. This was possible in the case of road and rail but not in the case of air. Therefore, the aggregated figures for airports are shown in the infrastructure chapter.  Additionally, for all modes a split into variable and fixed costs was requested. In the following accounts only total costs are shown. Basic information for all modes was not detailed enough for the requested split.

3.1.2 Road

The infrastructure data for roads is presented in the following table.

Table 34

Road infrastructure costs in million €, in 1998 prices

	 
	1996
	1998
	2005

	Gross capital value 1)
	2634
	3052
	3470

	Net capital value 1)
	2342
	2359
	2375

	 
	 
	 
	 

	Depreciation
	61
	61
	61

	Interests
	70
	71
	71

	 
	 
	 
	 

	Capital costs2)
	131
	131
	132

	 
	 
	 
	 

	Land value in mill. €  
	1051
	1067
	1084

	 
	 
	 
	 

	1)  Including land value
	
	
	

	2)  Including land costs, calculated as average over the financial year


2005 values were estimated using extrapolations from 1996 and 1998 where there is an overall increase of about 14% between 1998 and 2005.  The cost data are further broken down per vehicle type in the following table.

Table 35

Road infrastructure costs per vehicle type in million €, in 1998 prices

	 
	1996
	1998
	2005

	Motorcycles
	1.99
	3.11
	3.12

	Cars
	208.00
	187.30
	188.02

	Buses/Coaches
	2.67
	3.13
	3.14

	Heavy Goods Vehicles
	49.29
	69.42
	69.68


3.1.3 Rail

Infrastructure costs for rail have been divided into passenger transport related and freight transport related costs. Irish Rail only provides overall infrastructure figures. The separation has been done by using the breakdown between passenger kms and tonne kms.  The ratio between passenger kms and freight tonne kms is 2.65 / 1 (IR, 2001)

Table 36

Infrastructure costs rail, in million €, 1998 prices (IR yearly financial accounts)

	 
	1996(1997)
	 
	1998
	 
	2005
	 

	 
	Pass
	Freight
	Pass 
	Freight
	Pass
	Freight

	Operating (signalling) and other expenses
	9
	4
	9
	4
	11
	4

	Depreciation
	3
	1
	3
	1
	4
	1

	Interest
	4
	2
	4
	1
	5
	2

	Totals
	23
	 
	22
	 
	27
	 


A small part of the above costs are allocated to urban rail infrastructure in Dublin.  In 1997 and 1998, the infrastructure costs for urban rail (Dublin Area Rapid Transit) were 11% and 15% of the totals above. 

Table 37  

Infrastructure costs for rail – per train-km, in €, 1998 prices

	1996(1997)
	 
	1998
	 
	2005
	 

	Passenger
	Freight
	Passenger 
	Freight
	Passenger
	Freight

	1.50
	1.44
	1.42
	1.45
	1.63
	2.06


The cost per train km is presented above.  Rates for passenger and freight are similar in 1996 and 1998.  It is difficult to forecast to 2005 but the method used for extrapolation is the use of linear trends both in terms of infrastructure costs and predicted train-km.  The latter was supplied by Irish Rail.

Asset value and net book amounts are presented here in million € for 1998

Table 38  

Asset value and net book accounts of Irish railways (IR annual accounts)

	
	1998

	Asset value of railway lines and works
	14.49

	Net book value of railway lines and works
	14.86


3.1.4 Aviation

Aer Rianta is the airport authority which manages the three national airports – Dublin, Cork and Shannon.  There is insufficient disaggregation in the accounts to provide an adequate breakdown between infrastructure and operating costs.  Some reference to operating costs is mentioned and they are included in the Supplier Operating Accounts of this report.  At the end of 1998,  the tangible fixed assets, depreciation and net book value were as follows in million €.  Only terminal complexes, lands and airfields and plant and equipment are taken into account for the pilot accounts.

Table 39

Infrastructure costs for air 1998 million € (IR yearly accounts)

	
	Terminal Complexes
	Lands and airfields
	Plant & Equipment
	Hotels
	Other property
	Total

	Cost
	148
	118
	59
	54
	84
	464

	Depreciation
	27
	18
	31
	-
	17
	93

	Net book value
	122
	100
	29
	54
	66
	371


Similar data for 1996 are presented as follows in 1998 prices.

Table 40

Infrastructure costs for air 1996 million €, 1998 prices (IR yearly accounts)

	
	Terminal Complexes
	Lands and airfields
	Plant & Equipment
	Hotels
	Other property
	Total

	Cost
	71.80
	91.86
	42.46
	48.65
	65.55
	320.32

	Depreciation
	19.03
	13.13
	24.27
	0.21
	12.87
	69.51

	Net book value
	47.33
	76.34
	17.27
	45.01
	49.04
	234.99


3.1.5 Maritime Shipping

The infrastructure costs of maritime shipping are given below.  They include infrastructure and some machinery in the form of RoRo ramps and cranes.

Table 41

Infrastructure costs for Dublin port for 1996 and 1998 in million €, 1998 prices

	 
	1996
	1998
	2000

	Capital expenditure
	15.24
	14.16
	11.12


3.2 Supplier Operating Costs

3.2.1 Rail

The tables below present supplier operating costs in rail transport in Ireland in 1996 (1997) and 1998 and a forecast for 2005 (total and average costs).

Table 42

Supplier Operating Costs of Rail 1998, 1996 (1997) and 2005, in million €, 1998 prices

	 
	 
	1996(1997)
	 
	 
	1998
	 
	 
	2005
	 

	Cost Category
	Pass
	Freight
	Total
	Pass
	Freight
	Total
	Pass
	Freight
	Total

	Materials
	53
	20
	74
	50
	19
	69
	55
	21
	75

	Personnel
	92
	35
	126
	97
	36
	133
	106
	40
	146

	Other running costs
	10
	4
	14
	11
	4
	15
	12
	4
	16

	Depreciation
	15
	6
	20
	15
	6
	21
	16
	6
	23

	Interest
	12
	4
	16
	11
	4
	15
	12
	4
	16

	Non-deductible VAT
	0
	0
	0
	2
	1
	3
	3
	1
	4

	Totals
	 
	 
	250
	 
	 
	255
	 
	 
	280


Table 43

Average Supplier Operating Costs of Rail 1998, 1996 and 2005, in €/train-km, 

1998 prices

	1996(1997)
	 
	1998
	 
	2005
	 

	Passenger
	Freight
	Passenger 
	Freight
	Passenger
	Freight

	16.44
	15.80
	16.39
	16.70
	15.51
	23.92


Supplier operating costs for rail transport are similar in 1996 and 1998.  It is difficult to predict for 2005 but an increase of 10% from 1998 to 2005 was applied in any case.

3.2.2 (Urban) Public Transport

Table 44 presents supplier operating costs for Dublin Bus public transport services in 1996, 1998 and a forecast for 2005. 

Table 44

Supplier Operating Costs of Public Transport – Bus Atha Cliath (BAC) 1996, 1998 and 2005, in million €, 1998 prices

	Cost Category
	1996(1997)
	1998
	2005

	Materials
	26
	26
	29

	Personnel
	85
	85
	94

	Other running costs
	14
	14
	15

	Depreciation
	14
	13
	15

	Interest
	0
	0
	0

	Non-deductible VAT
	1
	0
	0


Extrapolations for 2005 are done using a 10% increase between 1998 and 2005.  The average rate per vkm is presented in table 45.

Table 45

Average Supplier Operating Costs of Public Transport- Bus Atha Cliath (BAC) 1996, 1998 and 2005, in €/vkm, 1998 prices

	 
	1996(1997)
	1998
	2005

	Cost per veh.km
	2.70
	2.64
	2.64


Supplier operating costs per vkm fall slightly between 1997 and 1998.  The extrapolation for 2005 is done using a 10% increase between 1998 and 2005.

3.2.3 Regional Public Transport (Bus)

Table 46

Supplier Operating Costs of Public Transport – Bus Eireann (BE) 1996, 1998 and 2005, in million €, 1998 prices

	Cost Category
	1996(1997)
	1998
	2005

	Materials
	31
	29
	41

	Personnel
	61
	63
	78

	School bus contractors
	26
	26
	35

	Other running costs
	10
	9
	14

	Depreciation
	10
	9
	9

	Non-deductible VAT
	0
	2
	0


The supplier operating costs for Bus Eireann (the national regional bus company) are presented above.  Extrapolations for 2005 were done using an increase between 1998 and 2005 of 10%.  

3.2.4 Aviation

It is difficult to differentiate between air related activity and retail activity in the accounts of Aer Rianta.  The operating costs for 1996 and 1998 are presented in 1998 prices in million € as follows:

Table 47  

Average Supplier Operating Costs of Aer Rianta (covering Dublin, Cork and Shannon airports) 1996 and 1998, in Million €, 1998 prices

	
	1996
	1998

	Cost of goods for resale
	105
	108

	Payroll and related costs
	84
	88

	Materials and services
	56
	63

	Depreciation
	14
	17


3.2.5 Maritime Shipping

The supplier operating costs for Dublin Port are as follows:

Table 48

Operating costs for Dublin port for 1996 and 1998 in million €, 1998 prices

	
	1996
	1998
	2000

	Operating Costs
	27.74
	22.78
	22.21


3.3 Congestion Costs

3.3.1 Roads

3.3.1.1 National road network

The following tables show the results for congestion costs in road, rail and air transport in Ireland for 1998.

Table 49  

Road Congestion Costs 1998 in million €, 1998 prices

	Average trip length assumed (km)
	Total Veh.kms /year (mill)
	Delay (mill hrs)
	Cost of delay (mill €)
	Cost (€/1000km)
	Fuel costs in congested conditions (€)
	Fuel costs /1000km (€/1000km)
	Avge user costs

	 
	 
	
	 
	 
	 
	 
	€/1000km

	70
	38150.00
	8.55
	115.45
	3.03
	10.42
	0.27
	3.30

	40
	38150.00
	27.24
	367.84
	9.64
	33.20
	0.87
	10.51


As can be seen from the table the calculation is sensitive to the average trip length used in the calculation.  No estimates are made for 1996 and 2005 given the many assumptions that had to be made for 1998 and the difficulties in making such calculations without more data.

3.3.1.2 Dublin

The relationships obtained from the SATURN network model for 1996 and 1998 for Dublin are as follows:
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where t = time taken to travel 1 km and x is the total distance travelled on the network in million pcu.km.  
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In terms of deriving the relationship above, the network matrix was factored before conducting a modelled run.  For example, a factor of 1 was used for current conditions, a factor of 0.5 was used to estimate delay if distance travelled on the network was reduced by half etc.

For 1996 the distance travelled on the network in an hour was 0.74 million passenger car unit kms and in 1998 this had risen to 0.78 million pcu.kms.  From the relationships above it can be found that at those respective levels of demand in 1996 and 1998 the time taken to travel 1 km is 1.55 and 1.61 minutes.  

The relationship predicted for 2005 in Gibbons (1998) is: 

2005:  
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Delay is predicted by the Dublin Transportation Office to decrease by 2005 given the major improvements planned for the Dublin region.

If a comparison is made between the travel time with no traffic on the network and in conditions as they were in 1996, then the difference is 0.03 minutes to travel one km.  If one estimates the total travel time on the network due to the current condition demand level, assuming 15 hour days and 340 days in a year and if a similar breakdown of travel per travel purpose is made as above i.e. 0.2 for business, 0.6 for commuting and 0.2 for leisure travel then the total delay costs are 25.48 million euros and the rate per veh. km is 13.5 Euro/veh.km.  A similar estimate for 1998 results in a total delay time million pcu hours, the total cost of which is 80.58 million Euro.  This converts to a rate per veh.km of 13.5 Euro/veh.km.   It is not possible to calculate the additional fuel consumed due to congestion although estimates of the total fuel consumed are possible. 
3.3.2 Rail

The following data was supplied by Irish Rail on performance for the first six months of 2001.  Although the data is not sufficient to calculate congestion costs, they do supply some indication of the level of performance of the rail services in Ireland.

Table 50 

Performance levels – rail punctuality (Irish Rail, 2001)

	
	% of trains which ran on time
	Target (%)

	Interurban Routes
	
	

	Westport
	84.7
	90

	Galway
	96.8
	90

	Limerick
	94.4
	90

	Cork
	90.5
	90

	Tralee
	91.3
	90

	Waterford
	97.3
	90

	Average
	91.8
	 

	Urban
	 
	 

	Dublin (DART)
	93
	95

	Outer suburban
	90
	90


There is a higher target for the Dublin Area Rapid Transit (DART) (a heavy urban rail corridor on east side of the city) of 05%.  The outer suburban services mentioned are other urban rail services offered in the Dublin region.

3.4 Accident Costs

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

Table 51 shows the total social accident costs for 1998, i.e. the sum of transport system internal and external accident costs for transport modes (road and rail).   In the case of roads, estimates of all costs are given in Bacon (1999).  In the case of rail, a value for preventing a fatality of 2.66 million euro was calculated by IRMS.  This was used with the equivalent fatality rates to estimate the accident cost for rail and is included in the WTP column below in the absence of detailed knowledge of the breakdown in the costs. 

Table 51

Social costs of transport accidents, in million €, 1998 (Bacon, 1999)

	 
	Output Loss
	Human (WTP)
	Medical
	Damage to
	Insurance 
	Professional 
	Police
	Total

	 
	 
	Costs
	Expenses
	property
	Admin
	Services
	Costs
	 

	Fatality
	0
	747
	0
	1
	7
	0
	0
	755

	Serious Injury
	0
	406
	0
	6
	43
	0
	0
	455

	Slight Injury
	0
	171
	0
	33
	10
	0
	0
	214

	Total
	0
	1323
	0
	41
	60
	0
	0
	1425


The social accident costs amount to almost € 1.4 billion  per year.  Similar estimates for 1996 and 2005 can be made with total social accident costs of € 1.3 billion and € 1.7 billion respectively.

By far the largest part of the social accident costs "remain" within the transport system. Table 52 shows the external part of the social accident costs. As discussed in section 3.4 on methodological issues the difference between internal and external is large because the cost block "risk costs" is considered as transport system internal with the exception of uncovered transfer payments of the social security.   External accident costs in 1998 amounted to € 240 million and for 1996 and 2005 totals of € 226 and € 289 were found.

Table 52

Transport system external costs of transport accidents 1998, in million €
	 
	Output Loss
	Human (WTP)
	Medical
	Damage to
	Insurance 
	Professional 
	Police
	Total

	 
	 
	Costs
	Expenses
	property
	Admin
	Services
	Costs
	 

	Fatality
	44
	0
	3
	0
	0
	6
	1
	53

	Serious Injury
	34
	0
	22
	0
	0
	51
	0
	106

	Slight Injury
	21
	0
	10
	0
	0
	50
	0
	81

	Total
	99
	0
	34
	0
	0
	107
	1
	240


In section 3.4 it is explained why vehicle specific statements cannot be made for the external costs under the victims perspective chosen in UNITE because of the problem of arbitrary cost allocation. Therefore, the vehicle specific figures given in table 53 refer to the total social accident costs. 

Table 53  

Social accident costs 1998 – detailed results per mode, in million €

	 
	Output
	Human (WTP)
	Medical
	Damage to
	Insurance 
	Professional 
	Police
	Total

	 
	Loss
	Costs
	Expenses
	property
	Admin
	Services
	Costs
	 

	Road
	 
	 
	 
	 
	 
	 
	 
	 

	Pedestrians
	18
	265
	5
	5
	9
	15
	0
	317

	Cycle
	4
	53
	1
	2
	2
	4
	0
	66

	Motorcycle
	9
	117
	3
	4
	6
	10
	0
	149

	Car
	59
	781
	22
	27
	38
	68
	1
	996

	PSV
	1
	14
	0
	0
	1
	1
	0
	17

	GV
	6
	73
	2
	3
	4
	7
	0
	94

	Other
	1
	17
	0
	0
	1
	1
	0
	22

	 
	 
	 
	 
	 
	 
	 
	 
	 

	Rail
	 
	3
	 
	 
	 
	 
	 
	 3

	Total
	99
	1320
	34
	41
	60
	107
	1
	1662


Table 53 shows that relatively high social costs are associated with victims in the category of unprotected road users (i.e. pedestrians and cyclists) and in the "dangerous" category -  motorcycle. In absolute terms, the social costs in the passengers car category dominate. 

For road transport it is possible to present the results for the different types of road infrastructure, using some general assumptions in Table 54. 

Table 54  

Social accident costs of road transport 1998 – detailed results per road type, 

in million €

	 
	Output
	Human (WTP)
	Medical
	Damage to
	Insurance 
	Professional 
	Police
	Total

	 
	Loss
	Costs
	Expenses
	property
	Admin
	Services
	Costs
	 

	Pedestrian
	
	
	
	
	
	
	
	 

	Inter-urban
	5.29
	84.47
	0.78
	0.70
	1.64
	2.15
	0.08
	95.12

	Urban
	13.05
	181.46
	4.26
	4.34
	7.74
	12.53
	0.19
	223.58

	Pedal cyclists
	 
	
	
	
	
	
	
	 

	Inter-urban
	0.83
	12.32
	0.18
	0.26
	0.31
	0.58
	0.01
	14.50

	Urban
	3.13
	41.28
	1.02
	1.63
	1.68
	3.53
	0.05
	52.30

	Motor cyclists
	 
	 
	 
	 
	 
	 
	 
	 

	Inter-urban
	3.63
	53.97
	0.87
	0.87
	1.64
	2.52
	0.05
	63.55

	Urban
	5.34
	64.67
	2.54
	2.75
	4.42
	7.67
	0.08
	87.46

	Car users
	 
	 
	 
	 
	 
	 
	 
	 

	Inter-urban
	41.62
	568.90
	13.50
	16.51
	23.74
	42.18
	0.62
	707.07

	Urban
	19.03
	225.37
	8.95
	11.37
	15.07
	28.55
	0.29
	308.63

	PSV users
	 
	 
	 
	 
	 
	 
	 
	 

	Inter-urban
	0.91
	13.08
	0.22
	0.32
	0.38
	0.72
	0.01
	15.64

	Urban
	0.24
	2.36
	0.13
	0.22
	0.20
	0.46
	0.00
	3.61

	GV
	 
	 
	 
	 
	 
	 
	 
	 

	Inter-urban
	4.15
	54.52
	1.57
	1.81
	2.75
	4.82
	0.06
	69.68

	Urban
	1.62
	19.66
	0.74
	0.87
	1.28
	2.31
	0.02
	26.50

	Other
	 
	 
	 
	 
	 
	 
	 
	 

	Inter-urban
	1.03
	14.14
	0.36
	0.36
	0.65
	1.04
	0.01
	17.59

	Urban
	0.33
	4.15
	0.14
	0.15
	0.25
	0.43
	0.00
	5.45


There is only a small proportion of Irish roads in the motorway category so the accident costs are presented in the table above in terms of inter-urban/rural roads and urban roads based on the accident statistics presented in NRA RAF (1998).   There may be some small discrepancies between the total generated and those above due to rounding errors and also the fact that when the NRA presents inter-urban and urban statistics, accident cases where the speed limit is not known are omitted. The costs of accidents in urban areas is 42% of total costs.

From the figures presented above cost rates per unit of performance can be derived. With the victims perspective of UNITE ("monitoring") only the rate for the social accident costs can be calculated unless arbitrary cost allocation is accepted (see the discussion in section 3.4). The social accident cost rates using the UNITE perspective are given in table 55. 

Table 55

Average social costs per unit of performance in 1998, in million €, 1998 prices

	Road
	
	Total Costs
	Cost/veh.km

	
	
	(million Euro)
	

	Motorcycles
	Inter-urban
	64
	0.21

	
	Urban
	87
	0.58

	Cars
	Inter-urban
	707
	0.03

	
	Urban
	309
	0.06

	Buses & Coaches
	Inter-urban
	16
	0.04

	
	Urban
	4
	0.04

	Goods vehicles
	Inter-urban
	70
	0.01

	
	Urban
	26
	0.02


3.5 Environmental costs

3.5.1 Air Pollution

The costs of air pollution for 1996 for road transport are presented in the next table.  The costs were computed by Bickel (2001).  The total costs in 1996 amount to € 446 million, see table 56.  A similar set of estimates is presented for 1998.   The total costs in 1998 were found to be € 477 million, see table 57.  This is 85% of the total costs associated with road, rail and air emissions.

Table 56

Cost of air pollution from roads sector for Ireland for 1996 in million €, in 1998 prices

	 
	PM 2.5
	SO2
	NOx
	NMVOC
	CH4
	CO
	CO2
	N2O
	Total

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Passenger Cars
	36.9
	6.9
	99.9
	38.5
	0.8
	0.1
	93.3
	2.8
	279.2

	Gasoline
	0.0
	4.3
	90.5
	37.9
	0.8
	0.1
	72.0
	2.4
	208.0

	Diesel
	36.9
	2.6
	9.2
	0.6
	0.0
	0.0
	21.1
	0.4
	70.8

	LPG
	0.0
	0.0
	0.2
	0.0
	0.0
	0.0
	0.2
	0.0
	0.4

	Light Duty Vehicles
	43.8
	3.2
	13.7
	1.6
	0.0
	0.0
	26.9
	0.5
	89.7

	Gasoline <3.5t
	0.0
	0.1
	1.1
	0.6
	0.0
	0.0
	1.3
	0.0
	3.1

	Diesel <3.5t
	43.8
	3.1
	12.6
	1.0
	0.0
	0.0
	25.6
	0.5
	86.6

	Heavy Duty Vehicles
	14.7
	1.6
	15.0
	0.9
	0.0
	0.0
	13.2
	0.2
	45.8

	Gasoline >3.5t
	0.0
	0.0
	0.1
	0.0
	0.0
	0.0
	0.1
	0.0
	0.2

	Diesel
	14.7
	1.6
	14.9
	0.9
	0.0
	0.0
	13.2
	0.2
	45.5

	Buses
	7.1
	0.8
	13.7
	0.3
	0.0
	0.0
	7.0
	0.1
	29.0

	Urban Busses
	4.0
	0.5
	7.9
	0.2
	0.0
	0.0
	3.7
	0.0
	16.3

	Coaches
	3.2
	0.4
	5.7
	0.2
	0.0
	0.0
	3.2
	0.0
	12.8

	Mopeds & Motorcycles
	0.0
	0.1
	0.2
	1.2
	0.0
	0.0
	0.9
	0.0
	2.4

	Mopeds
	0.0
	0.0
	0.0
	0.6
	0.0
	0.0
	0.2
	0.0
	0.8

	Motorcycles
	0.0
	0.0
	0.2
	0.6
	0.0
	0.0
	0.7
	0.0
	1.6

	Grand Totals:
	102.6
	12.6
	142.5
	42.5
	0.9
	0.1
	141.2
	3.6
	446.0


Table 57

Cost of air pollution from roads sector for Ireland for 1998 in million €

	 
	PM 2.5
	SO2
	NOx
	NMVOC
	CH4
	CO
	CO2
	N2O
	Total

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Passenger Cars
	21.8
	6.7
	90.1
	36.2
	0.8
	0.0
	95.3
	4.1
	255.0

	Gasoline
	0.0
	4.8
	83.3
	35.8
	0.8
	0.0
	80.4
	3.8
	208.9

	Diesel
	21.8
	1.8
	6.6
	0.3
	0.0
	0.0
	14.8
	0.3
	45.7

	LPG
	0.0
	0.0
	0.2
	0.0
	0.0
	0.0
	0.1
	0.0
	0.4

	Light Duty Vehicles
	59.4
	5.1
	18.4
	2.3
	0.0
	0.0
	42.6
	0.8
	128.5

	Gasoline <3.5t
	0.0
	0.1
	1.5
	0.8
	0.0
	0.0
	1.7
	0.0
	4.2

	Diesel <3.5t
	59.4
	5.0
	16.9
	1.4
	0.0
	0.0
	40.8
	0.7
	124.3

	Heavy Duty Vehicles
	19.2
	2.3
	20.0
	1.1
	0.0
	0.0
	18.5
	0.3
	61.4

	Gasoline >3.5t
	0.0
	0.0
	0.2
	0.0
	0.0
	0.0
	0.1
	0.0
	0.3

	Diesel
	19.2
	2.2
	19.9
	1.1
	0.0
	0.0
	18.4
	0.3
	61.1

	Buses
	7.1
	1.0
	13.5
	0.3
	0.0
	0.0
	8.4
	0.1
	30.5

	Urban Busses
	3.8
	0.5
	7.8
	0.2
	0.0
	0.0
	4.3
	0.0
	16.6

	Coaches
	3.3
	0.5
	5.7
	0.2
	0.0
	0.0
	4.1
	0.0
	13.9

	Mopeds & Motorcycles
	0.0
	0.1
	0.2
	1.0
	0.0
	0.0
	0.9
	0.0
	2.2

	Mopeds
	0.0
	0.0
	0.0
	0.6
	0.0
	0.0
	0.2
	0.0
	0.7

	Motorcycles
	0.0
	0.0
	0.2
	0.4
	0.0
	0.0
	0.7
	0.0
	1.4

	Grand Totals:
	107.5
	15.1
	142.2
	40.9
	0.9
	0.1
	165.7
	5.3
	477.6


The total and average costs for emissions from road transport are given in table 58.  Average costs for most vehicle types are similar although there is a noticeable decrease for the cost per veh.km for buses.

Table 58

Total and average air pollution costs per km from road sector
	 
	1996
	 
	1998
	 

	 
	Total
	Average Cost
	Total
	Average Cost

	 
	Million €
	€/km
	Million €
	€/km

	Passenger cars
	279
	0.012
	255
	0.009

	Light and Heavy Duty Vehicles
	135
	0.024
	190
	0.019

	Buses
	29
	0.095
	30
	0.067

	Mopeds and Motorcycles
	2
	0.01
	2
	0.005

	Total 
	446
	0.015
	477
	0.012


The air pollution costs for emissions associated with rail transport are presented below for 1996.  Given that there was only a marginal increase in the number of train kms between 1996 and 1998 and that estimates rather than measurements are being used in the calculations, the costs associated with rail transport in 1996 are assumed to be similar for 1998.  In table 59 the costs associated with diesel trains are presented but this is likely to be an underestimate because the costs associated with fuel production are not included.  Table 60 presents the costs associated with electric traction.  Again the pollution costs associated with production of the electricity used are not included and therefore the estimates are likely to be lower than actual.  
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Table 59

Cost of emissions from rail (diesel traction) for 1996 in million € in 1998 prices
Table 60

Cost of emissions from rail (electric traction) for 1996 in million € in 1998 prices

	 
	Air pollution
	(excl. GHG)
	GHG
	(direct)
	Air pollution + CO2

	1996
	Total
	Average
	Total
	Average
	Total
	Average

	 
	[million €]
	[€ / Train-km]
	[million €]
	[€ / Train-km]
	[million €]
	[€ / Train-km]

	 
	 
	 
	 
	 
	 
	 

	Passenger Trains
	0.24
	0.12
	0.29
	0.15
	0.53
	0.27

	Freight Trains
	-
	-
	-
	-
	-
	-

	Total
	 
	 
	 
	 
	 
	 


The cost of air emissions from the aviation sector is presented in table 61.  No estimates could be obtained for PM10 and therefore the estimates presented in the table are an underestimation of possible costs.  .
Table 61

Cost of air emissions from aviation sector for 1996 in million €, in 1998 prices

	1996
	Total (excl.
	fuel prod.
	PM10
	NOx
	SO2
	NMVOC
	CO2

	 
	direct CO2)
	 
	tonnes
	tonnes
	tonnes
	tonnes
	tonnes

	Airports (LTO-cycle)
	9.6
	2.7
	no data
	4.7
	0.4
	1.8
	12.5

	Flights
	 
	8.9
	 
	 
	 
	 
	38.8

	Total
	18.5
	11.6
	0.0
	4.7
	0.4
	1.8
	53.7


Global Warming

Global warming due to road transport was € 165 million compared with € 2 million for rail.

3.5.2 Noise

The results for costs of noise exposure from using the ExternE method using the exposure rates suggested by Tinch (1997) are shown in the following table.  No estimates were available for air exposure and so the table concentrates on road and rail only.

Table 62

Noise costs of road and rail for 1996 in million € for road and rail, in 1998 prices.

	
	1996
	
	1998
	
	2005
	

	
	Road
	Rail
	Road
	Rail
	Road
	Rail

	Myocardial infarction
	9
	1
	9
	1
	10
	1

	Angina pectoris
	0
	0
	0
	0
	0
	0

	Hypertension
	0
	0
	0
	0
	0
	0

	Sleep disturbance
	18
	2
	19
	2
	20
	2

	Amenity losses
	305
	24
	324
	26
	343
	27

	Total
	332
	27
	352
	29
	373
	31


3.6 Taxes, Charges and Subsidies

3.6.1 Road

Sources of revenue from road transport are presented in table 63.

Table 63

Different sources of the revenues from road transport 1998, in million €, 1998 prices.
	Different sources of revenues
	1996 (1997)
	1998 (1999)
	2005

	Fuel tax (leaded petrol)
	235
	-
	-

	Fuel tax (unleaded petrol)
	592
	643
	707

	Fuel tax (diesel)*
	456
	580
	638

	Fuel tax (LPG)
	-
	0
	0

	Annual vehicle tax
	371
	373
	410

	Vehicle registration tax
	816
	770
	847

	Total
	2470
	2366
	2603


In terms of the UNITE accounting methods these revenues are considered as other revenues i.e. they go to the general budget and are not retained within the transport sector.  

Fuel price structures in € per 1000 litres in 1998 (European Environment Agency) were as follows:

Table 64

Fuel price structure in Ireland

	
	Leaded petrol
	
	
	Unleaded petrol
	
	
	Diesel
	

	Price excl taxes
	Tax
	Sales Price
	Price excl taxes
	Tax
	Sales Price
	Price excl taxes
	Tax
	Sales Price

	264.2
	617.8
	882
	243.6
	510.6
	754.2
	212.1
	505.4
	717.5


VAT on fuels is charged at the standard 21% rate except for kerosene which has a VAT rate of 12.5%. (European Commission Eco-tax database).  

Two bridges in the Dublin area are currently tolled.  The concession is held by National Toll Roads under a Public Private Partnership.  The revenues from the tolling operations in 1996 were 20.99 million € in 1997 and 26.69 million € in 1998.  Some of this revenue is used in operating the toll plazas but more is likely not to be allocated to transport activities as the company has activities in other areas.  

3.6.2 Rail

The revenues and state grants for mainline rail (interregional services) are presented in table 65.  The growth assumption used for 2005 was a 10% increase from 1998 to 2005.

Table 65

Supplier revenues and subsidies of mainline rail transport 1998, 1996 and 2005, in million €, 1998 prices (IR Annual Accounts)

	 
	 
	1997
	 
	 
	1998
	 
	 
	2005
	 

	Cost category
	pass
	freight
	total
	pass
	freight
	total
	pass
	freight
	total

	Revenues
	80
	23
	103
	85
	21
	107
	94
	23
	117

	Subsidies
	-
	-
	43
	-
	-
	38
	-
	-
	42


The revenues for the urban rail service in Dublin are presented in table 66.  A 3% growth rate per year was used to make predictions for 2005.

Table 66

Supplier revenues and subsidies of urban rail transport in Dublin 1998, 1996 and 2005, in million €, 1998 prices (IR Annual Accounts)

	 
	1996(1997)
	1998
	2005

	Revenues
	19
	20
	25

	Subsidies
	8
	4
	5


The revenues and subsidies for interregional bus transport in Ireland are presented below (BE annual accounts).

Table 67

Supplier revenues and subsidies of interregional bus transport in Ireland 1998, 1996 and 2005, in million €, 1998 prices (BE Annual Accounts)

	 
	1996(1997)
	1998
	2005

	Revenues
	134
	134
	165

	Subsidies
	7
	7
	9


A 3% growth rate per year was applied for the years between 1998 and 2005.

3.6.3 (Urban) Bus Transport

Table 68

Supplier revenues and subsidies of urban bus transport in Dublin 1998, 1996 and 2005, in million €, 1998 prices (BAC Annual Accounts)

	 
	1996(1997)
	1998
	2005

	Revenues
	134
	134
	165

	Subsidies
	9
	11
	14


Table  68 above gives revenues and subsidies for bus transport in Dublin.  A rate of 3% growth per year was used for the years between 1998 and 2005.   It is not clear what conditions will be imposed on this sector regarding competition by 2005 but competition is likely.

3.6.4 Aviation

The revenue from aeronautical activities and commercial activities are presented in Table 69.

Table 69

Aviation revenues for the Irish national airports, in million €, 1998 prices. (Aer Rianta annual accounts)

	 
	1996 (1997)
	1998
	2005

	Aeronautical revenue
	134
	134
	165

	Commercial activities
	9
	11
	-


3.6.5 Shipping

Accounts were found only for one large Irish shipping operator – Irish Ferries.  Their turnover for their Irish operations was 75 million €, in 1999 was 85.9 million € and in 2000 was 98.7 million €.  Stenaline does not publish its accounts at the moment.
5.
Summary Tables

5.1
Road Transport

Table 70

Irish road account for 1996, 1998 and 2005 
- € million at 1998 prices -

	Costs
	
	
	

	Core information
	1996
	1998
	2005

	Infrastructure Costs
	262
	263
	264

	Fixed
	
	
	

	Variable
	
	
	

	Accident costs (user external)1)
	226
	240
	289

	Environmental costs
	778
	829
	879

	Air pollution
	305
	312
	331

	Global warming
	141
	165
	175

	Noise
	3323)
	3523
	373

	Total
	1266
	1332
	1432

	Additional information
	
	
	

	Congestion costs2)
	401
	401
	463

	Time costs
	367
	367
	425

	Fuel costs
	344)
	344)
	38

	Accident costs (user internal)5)
	1342
	1425
	1714

	From this: risk value
	12479)
	1323
	1592

	Environmental costs
	
	
	

	Nature and landscape, soil and water pollution
	
	
	

	Nuclear risk
	0
	0
	0

	Revenues
	
	
	

	Directly related to a specific cost category
	
	
	

	Charges for infrastructure usage
	
	
	

	Fixed
	216)
	27
	407)

	Variable
	0
	0
	0

	Total
	21
	27
	408)

	Other transport specific revenues
	
	
	

	Annual circulation tax
	371
	373
	410

	Fuel tax
	1 283
	1 223
	1346

	Eco tax1)
	0
	0
	

	VAT2)
	816
	770
	847

	Total
	2 470
	2 366
	2603

	Subsidies
	0
	0
	0

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

Sources: NRA, CSO.


Table 71

Average variable costs of road transport per vehicle km: Ireland
- €/km at 1998 prices –

	All Roads

	
	1998

	3.7 
	Motor-cycles
	Passenger cars
	Buses
	LGV & HGV

	Core information

	Infrastructure costs
	
	
	
	

	Fixed
	:
	:
	:
	:

	Variable
	:
	:
	:
	:

	
	
	
	
	

	External accident costs1)
	0.04
	   
	
	

	Environmental costs
	
	
	
	

	Air pollution
	0.0029
	0.0059
	0.0486
	0.0128

	Global warming
	0.0019
	0.0035
	0.0185
	0.0061

	Noise
	
	0.009
	
	

	Total I
	
	
	
	
	

	

	Additional information

	Delay costs
	             0.01
	
	
	

	Internal accident costs2)
	
	
	
	
	

	Material damages
	
	
	
	
	

	Risk value
	
	
	
	
	

	Environmental costs
	
	
	
	
	

	Nature, landscape, soil and water pollution
	
	
	
	
	

	Total II
	
	
	
	
	

	
	
	
	
	
	

	Revenues
	
	
	
	
	

	Fixed
	
	
	
	
	

	Vignette
	:
	:
	:
	:
	:

	Annual circulation tax
	:
	:
	:
	:
	:

	Variable
	
	
	
	
	

	Fuel tax
	:
	:
	:
	:
	:

	Eco tax
	•
	•
	•
	•
	•

	Distance related infrastructure charges
	:
	:
	:
	:
	:

	VAT 
	:
	:
	:
	:
	:

	

	Basic data
	
	
	
	
	

	Million vehicle km
	450
	27174
	454
	
	10071

	Million passenger km
	
	•

	Million tonne km
	•
	•
	•
	

	1) Both external and internal accident costs. – 2) Figures are included in item "External accident costs" of the core information section. –  

Source: O'Mahony et al, 2001.


Table 72

Total costs of road transport: Ireland
- € million at 1998 prices -
	All Roads

	
	1998

	
	Motor-cycles
	Passenger cars
	Buses
	LGV2)
	HGV
	Total

	Core information
	
	
	
	
	
	

	Infrastructure costs
	3
	187
	3
	69
	
	263

	Fixed
	:
	:
	:
	:
	
	

	Variable
	:
	:
	:
	:
	
	

	External accident costs
	3
	171
	3
	63
	
	240

	Administrative
	1
	77
	1
	28
	
	107

	Health costs
	0.5
	24
	0.5
	9
	
	34

	Production loss
	1
	70
	1
	26
	
	98

	Environmental costs
	90
	343
	118
	278
	
	829

	Air pollution
	1
	160
	22
	129
	
	312

	Global warming
	1
	95
	8
	61
	
	165

	Noise
	3521)
	
	
	
	
	

	Total I
	701
	124
	410
	
	1332

	

	Additional information

	Delay costs3)
	0
	289
	5
	107
	
	401

	Internal accident costs
	17
	1014
	17
	376
	
	1424

	Material damages
	1
	72
	1
	27
	
	101

	Risk value
	16
	942
	16
	349
	
	1323

	Environmental
	
	
	
	
	
	

	Nature, landscape, soil and water pollution
	
	
	
	
	
	

	Total II
	13204)
	22
	483
	
	1825

	

	Revenues
	
	
	
	
	
	

	Fixed
	
	
	
	
	
	

	Vignette
	•
	•
	•
	•
	
	

	Annual circulation tax
	:
	:
	:
	:
	:
	373

	   Vehicle registration tax
	
	
	
	
	
	770

	Variable
	
	
	
	
	
	

	Fuel tax
	:
	:
	:
	:
	:
	1223

	Eco tax 
	•
	•
	•
	•
	•
	•

	Distance related infrastructure charges
	•
	•
	•
	•
	•
	•

	VAT
	:
	:
	:
	:
	:
	

	Total
	
	
	
	
	
	2366

	

	Basic data
	

	Number of vehicles (thousand)
	24
	1197
	18
	2715)
	

	1510

	Million vehicle km
	451
	27174
	454
	10071
	
	38150

	Million passenger km
	
	•
	•
	

	Million tonne km
	•
	•
	•
	
	

	  1) noise is divided equally between cars, motorcycles, LGVs+HGVs and buses for compiling totals  2) LGV and HGV where more disaggregated data not available  3) in the absence of more detailed aggregation, total costs are proportioned according to mileage per vehicle type but in the case of delay, motorcycles are assumed not to be delayed  4) Motor cycle and passenger cars.  5) includes other vehs in addition to LGV and HGV such as dumpers, mobile machines, forklifts etc

Source: O'Mahony et al., 2001


5.2
Rail Transport

Table 73

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

	Costs
	
	
	

	Core information
	1996
	1998
	2005

	Infrastructure Costs3)
	23
	22
	27

	Fixed
	:
	:
	:

	Variable
	:
	:
	:

	Supplier operating costs
	250
	255
	280

	Accident costs (external)1)
	
	
	

	Environmental costs
	37
	39
	44

	Air pollution
	8
	8
	9

	Global warming
	2
	2
	3

	Noise
	27
	29
	32

	Total core social costs
	310
	316
	351

	Additional information
	
	
	

	Congestion costs1)
	
	
	

	Accident costs (internal)
	:
	:
	:

	From this: risk value2)
	3
	3
	4

	Environmental costs
	
	
	

	Nature and landscape, soil and water pollution
	
	
	

	Nuclear risk
	
	
	

	Revenues
	121
	127
	142

	Directly related to Supplier Operating Costs 
	
	
	

	Subsidies
	  51
	42
	:

	User Tariffs 
	
	
	:

	Additional Information
	
	
	

	Revenues directly related to infrastructure costs
	
	
	

	Track charges
	
	
	

	Fixed
	
	
	

	Variable
	
	
	

	Station charges
	
	
	

	Other transport specific revenues 
	
	
	

	Fuel tax
	
	
	

	Eco tax9)
	
	
	

	VAT10)
	
	
	

	
	
	
	

	Non-transport related revenues of rail companies
	:
	:
	:

	1) Insufficient data, 2) IRMS (1998), 3)  Operating, signalling and depreciation, 

Sources: Iarnrod Eireann. 


Table 74

Average variable costs of rail transport per vehicle km: Irish Rail
€/train km at 1998 prices

	Irish Rail (IR)

	
	1998

	
	Passenger
	Freight

	Core information
	
	

	Infrastructure costs 
	1.4
	1.4

	Fixed
	:
	:

	Variable
	:
	:

	External accident costs
	
	

	Administrative
	
	

	Health costs
	
	

	Production loss
	
	

	Environmental costs
	
	

	Air pollution
	0.6
	0.6

	Global warming
	0.2
	0.2

	Noise
	1
	1

	Total I
	1.8
	1.8

	
	
	

	Additional Information
	
	

	Delay costs
	
	

	Internal accident costs
	
	

	Material damages
	
	

	Risk value
	
	

	Environmental costs
	
	

	Nature, landscape, soil and water pollution
	


	Nuclear risk
	
	

	Total II
	
	

	
	
	

	Revenues
	
	

	User tariffs
	:
	:

	Track charges
	:
	:

	Station charges
	:
	:

	Fuel tax
	:
	:

	Eco tax
	•
	•

	VAT
	:
	:

	Subsidies
	:
	:

	
	
	

	Basic data
	
	

	Veh. km (mill)
	11.3
	4.2

	Source: O'Mahony  et al., 2001. 


Table 75

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

	Irish Rail (IR)

	
	1998

	
	Passenger
	Freight
	Total

	Core information
	
	
	

	Infrastructure costs
	16
	6
	22

	Tracks
	
	
	

	Fixed
	:
	:
	:

	Variable
	:
	:
	:

	Stations
	
	
	

	Fixed
	:
	:
	:

	Variable
	:
	:
	:

	Supplier operating costs
	:
	:
	255

	Out of these: track + station charges
	:
	:
	

	External accident costs1)
	
	
	

	Administrative
	
	
	

	Health costs
	
	
	

	Production loss
	
	
	

	Environmental costs1)
	27
	12
	39

	Air pollution
	5
	3
	8

	Global warming
	2
	2
	2

	Noise
	20
	9
	29

	Total I
	
	
	316

	

	Additional information
	
	
	

	Delay costs
	
	
	

	Internal accident costs
	
	
	

	Material damages
	:
	:
	:

	Risk value
	:
	:
	2.66

	Environmental costs
	
	
	

	Nature, landscape, soil and water pollution
	:
	:
	

	Nuclear risk
	
	
	

	Total II
	
	
	2.66

	

	Revenues
	
	
	

	User tariffs
	
	
	

	Track charges
	
	
	

	Station charges
	
	
	

	Fuel tax
	
	
	

	Eco tax 
	
	
	

	VAT
	
	
	

	Total
	
	
	127

	
	
	
	

	Subsidies
	
	
	42

	

	Basic data
	
	
	

	Passenger km (mill)
	1
	
	

	Tonne km (bill)
	
	0.5
	

	Source: O'Mahony et al., 2001.


5.3
Aviation

Table 76
Irish air transport account for 1996, 1998 and 2005 
- € million at 1998 prices –

	Costs
	
	
	

	Core information
	1996
	1998
	2005

	Infrastructure Costs1)
	262
	401
	493

	Fixed
	:
	:
	:

	Variable
	:
	:
	:

	Accident costs (external)
	
	
	

	Environmental costs
	73
	77
	95

	Air pollution
	19
	20
	25

	Global warming
	54
	57
	70

	Noise2)
	
	
	

	Total
	335
	478
	588

	Additional information
	
	
	

	Congestion costs2)
	
	
	

	Accident costs (internal)
	:
	:
	:

	From this: risk value
	
	
	

	Environmental costs
	
	
	

	Nature and landscape, soil and water pollution
	
	
	

	Nuclear risk
	:
	:
	:

	Revenues
	
	
	

	Directly related to a specific cost category
	
	
	

	Charges for infrastructure usage
	
	
	

	Aeronautical revenue
	134
	134
	165

	Commercial activities
	9
	11
	

	Total
	143
	145
	165

	Other transport specific revenues
	
	
	

	Fuel tax
	
	
	:

	Eco tax3)
	
	
	:

	VAT4)
	
	
	:

	Subsidies6)
	:
	:
	:

	Non-transport related revenues of airports
	:
	:
	:

	1) Includes terminal complexes, lands and airfields and plant and equipment    2) Insufficient data  
Source: Aer Rianta


Table 77

Average variable costs of Aviation per vehicle km or movement: 
Ireland – €/km at 1998 prices –

	
	1998

	
	Passenger
	Cargo

	Core information
	
	

	Infrastructure costs
	:
	:

	Fixed
	:
	:

	Variable
	:
	:

	External accident costs2)
	
	

	Administrative
	
	

	Health costs
	
	

	Production loss
	
	

	Environmental costs1)
	
	

	Air pollution
	18.4

	Global warming
	54.6

	Noise
	

	Total I
	
	

	
	
	

	Additional information
	
	

	Delay costs: per arriving flight
	
	

	Internal accident costs 
	
	

	Material damages
	
	

	Risk value
	
	

	Environmental costs
	
	

	Nature, landscape, soil and water pollution
	

	Nuclear risk
	•
	•

	Total II
	
	

	
	
	

	Revenues
	
	

	Charges for infrastructure usage
	
	

	Airport revenues
	:
	:

	ATM charges
	:
	:

	Meteorological services
	:
	:

	Fuel tax
	
	

	Eco tax4)
	
	

	VAT
	
	

	Subsidies
	
	

	Exemption for kerosene tax
	:
	:

	Exemption of VAT on ticket price
	:
	:

	
	
	

	Basic data
	
	

	Passenger km (bill)1)
	3.9
	•

	Tonne km (bill)
	•
	

	1) per movement, (all movements)
Source: O'Mahony et al., 2001.
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� 	European Commission (1999) ExternE Externalities of Energy.


� There are a number of other payments made to companies including fuel rebate (which is also available to private transport companies) and reimbursements, effectively, for free travel (old age pensioners are entitled to free travel on public transport in Ireland).  Contracts for school transport are in effect commercial arrangements but transfers are made for  them from the Department of Education.
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Costs_Road_EPA + noise

		Road Transport

		Air pollution & Global Warming								Total costs in Million €												emissions from fuel production ('indirect'): see sheet "Road"																				1996 in 1998 prices				million Euros

																						share PM emitted on urban roads =						0.17		(see sheet 'Road')

		1996								GWP:		21				GWP:		310

		Sector		PM2.5		SO2		NOx		NMVOC		CH4		CO		CO2		N2O				Total air poll.		(excl. GHGs)		Total GHGs				Total														PM2.5		SO2		NOx		NMVOC		CH4		CO		CO2		N2O		Total						1996				1998

																						direct		indirect		direct		indirect																																						Total		Average Cost		Total		Average Cost

		Passenger Cars		34.809967		6.5		94.2		36.3		0.7		0.049		87.9		2.6				171.8				91.3				263.1		Passenger Cars										Passenger Cars		36.9		6.9		99.9		38.5		0.8		0.1		93.3		2.8		279.2						MillionEuro		Euro/km		Million Euro		Euro/km

																																										Gasoline		0.0		4.3		90.5		37.9		0.8		0.1		72.0		2.4		208.0				Passenger cars		279.15		0.01		254.99		0.01

																																										Diesel		36.9		2.6		9.2		0.6		0.0		0.0		21.1		0.4		70.8				Light and Heavy Duty Vehicles		135.46		0.02		189.93		0.02

		Gasoline		0		4.1		85.3		35.7		0.7		0.049		67.9		2.3				125.1				70.9				196.0		Gasoline										LPG		0.0		0.0		0.2		0.0		0.0		0.0		0.2		0.0		0.4				Buses		29.03		0.10		30.49		0.07

																																										Light Duty Vehicles		43.8		3.2		13.7		1.6		0.0		0.0		26.9		0.5		89.7				Mopeds and Motorcycles		2.37		0.01		2.18		0.005

		Diesel		34.809967		2.4		8.7		0.5		0.0		0.001		19.9		0.4				46.4				20.3				66.7		Diesel										Gasoline <3.5t		0.0		0.1		1.1		0.6		0.0		0.0		1.3		0.0		3.1				Total		446.01		0.01		477.60		0.01

		LPG		0		0.0		0.2		0.0		0.0		0.000		0.1		0.0				0.2				0.1				0.4		LPG										Diesel <3.5t		43.8		3.1		12.6		1.0		0.0		0.0		25.6		0.5		86.6

																																										Heavy Duty Vehicles		14.7		1.6		15.0		0.9		0.0		0.0		13.2		0.2		45.8

		Light Duty Vehicles		41.3237634		3.0		12.9		1.5		0.0		0.003		25.3		0.5				58.7				25.8				84.6		Light Duty Vehicles										Gasoline >3.5t		0.0		0.0		0.1		0.0		0.0		0.0		0.1		0.0		0.2

		Gasoline <3.5t		0		0.1		1.1		0.6		0.0		0.001		1.2		0.0				1.7				1.2				3.0		Gasoline <3.5t										Diesel		14.7		1.6		14.9		0.9		0.0		0.0		13.2		0.2		45.5

		Diesel <3.5t		41.3237634		2.9		11.9		0.9		0.0		0.001		24.1		0.4				57.0				24.6				81.6		Diesel <3.5t										Buses		7.1		0.8		13.7		0.3		0.0		0.0		7.0		0.1		29.0

																																										Urban Busses		4.0		0.5		7.9		0.2		0.0		0.0		3.7		0.0		16.3

		Heavy Duty Vehicles		13.8642272		1.5		14.2		0.8		0.0		0.001		12.5		0.2				30.4				12.7				43.1		Heavy Duty Vehicles										Coaches		3.2		0.4		5.7		0.2		0.0		0.0		3.2		0.0		12.8

		Gasoline >3.5t		0		0.0		0.1		0.0		0.0		0.000		0.1		0.0				0.1				0.1				0.2		Gasoline >3.5t										Mopeds & Motorcycles		0.0		0.1		0.2		1.2		0.0		0.0		0.9		0.0		2.4

																																										Mopeds		0.0		0.0		0.0		0.6		0.0		0.0		0.2		0.0		0.8

																																										Motorcycles		0.0		0.0		0.2		0.6		0.0		0.0		0.7		0.0		1.6

																																										Grand Totals:		102.6		12.6		142.5		42.5		0.9		0.1		141.2		3.6		446.0

		Diesel		13.8642272		1.5		14.0		0.8		0.0		0.001		12.4		0.2				30.2				12.7				42.9		Diesel

																																										Total		446.01

		Buses		6.722955		0.799806		12.9		0.3		0.0		0.000		6.6		0.1				20.7				6.6				27.4		Buses

		Urban Busses		3.734975		0.4		7.5		0.2		0.0		0.000		3.5		0.0				11.8				3.5				15.3		Urban Busses

		Coaches		2.98798		0.4		5.4		0.2		0.0		0.000		3.1		0.0				8.9				3.1				12.0		Coaches										1998 emissions

																																												PM2.5		SO2		NOx		NMVOC		CH4		CO		CO2		N2O		Total

		Mopeds & Motorcycles		0		0.05		0.19		1.11		0.03		0.003		0.83		0.01				1.4				0.9				2.2		Mopeds & Motorcycles

		Mopeds		0		0.01		0.01		0.57		0.00		0.000		0.16		0.00				0.6				0.2				0.7		Mopeds										Passenger Cars		21.8		6.7		90.1		36.2		0.8		0.0		95.3		4.1		255.0

		Motorcycles		0		0.04		0.19		0.55		0.03		0.002		0.68		0.01				0.8				0.7				1.5		Motorcycles										Gasoline		0.0		4.8		83.3		35.8		0.8		0.0		80.4		3.8		208.9

																																										Diesel		21.8		1.8		6.6		0.3		0.0		0.0		14.8		0.3		45.7

		Grand Totals:		96.7209126		11.88201		134.35772		40.0		0.84		0.056		133.13684		3.3976				283.0		14.5		137.4		20.3		455.2		Grand Totals:										LPG		0.0		0.0		0.2		0.0		0.0		0.0		0.1		0.0		0.4

																																										Light Duty Vehicles		59.4		5.1		18.4		2.3		0.0		0.0		42.6		0.8		128.5

		1998								GWP:		21				GWP:		310																								Gasoline <3.5t		0.0		0.1		1.5		0.8		0.0		0.0		1.7		0.0		4.2

		Sector		PM2.5		SO2		NOx		NMVOC		CH4		CO		CO2		N2O				Total air poll.		(excl. GHGs)		Total GHGs				Total												Diesel <3.5t		59.4		5.0		16.9		1.4		0.0		0.0		40.8		0.7		124.3

																						direct		indirect		direct		indirect														Heavy Duty Vehicles		19.2		2.3		20.0		1.1		0.0		0.0		18.5		0.3		61.4

		Passenger Cars		21.812254		6.7		90.1		36.2		0.8		0.049		95.3		4.1				154.7				100.3				255.0		Passenger Cars										Gasoline >3.5t		0.0		0.0		0.2		0.0		0.0		0.0		0.1		0.0		0.3

																																										Diesel		19.2		2.2		19.9		1.1		0.0		0.0		18.4		0.3		61.1

																																										Buses		7.1		1.0		13.5		0.3		0.0		0.0		8.4		0.1		30.5

		Gasoline		0		4.8		83.3		35.8		0.8		0.048		80.4		3.8				123.9				85.0				208.9		Gasoline										Urban Busses		3.8		0.5		7.8		0.2		0.0		0.0		4.3		0.0		16.6

																																										Coaches		3.3		0.5		5.7		0.2		0.0		0.0		4.1		0.0		13.9

		Diesel		21.812254		1.8		6.6		0.3		0.0		0.001		14.8		0.3				30.6				15.1				45.7		Diesel										Mopeds & Motorcycles		0.0		0.1		0.2		1.0		0.0		0.0		0.9		0.0		2.2

		LPG		0		0.0		0.2		0.0		0.0		0.000		0.1		0.0				0.2				0.1				0.4		LPG										Mopeds		0.0		0.0		0.0		0.6		0.0		0.0		0.2		0.0		0.7

																						309.5				200.5																Motorcycles		0.0		0.0		0.2		0.4		0.0		0.0		0.7		0.0		1.4

		Light Duty Vehicles		59.3711626		5.1		18.4		2.3		0.0		0.004		42.6		0.8				85.2				43.3				128.5		Light Duty Vehicles										Grand Totals:		107.5		15.1		142.2		40.9		0.9		0.1		165.7		5.3		477.6

		Gasoline <3.5t		0		0.1		1.5		0.8		0.0		0.002		1.7		0.0				2.4				1.8				4.2		Gasoline <3.5t

		Diesel <3.5t		59.3711626		5.0		16.9		1.4		0.0		0.002		40.8		0.7				82.7				41.6				124.3		Diesel <3.5t

																						170.3				86.7																Total		477.60

		Heavy Duty Vehicles		19.1828316		2.3		20.0		1.1		0.0		0.001		18.5		0.3				42.6				18.8				61.4		Heavy Duty Vehicles

		Gasoline >3.5t		0		0.0		0.2		0.0		0.0		0.000		0.1		0.0				0.2				0.1				0.3		Gasoline >3.5t

																																												0.0488490219

		Diesel		19.1828316		2.2		19.9		1.1		0.0		0.001		18.4		0.3				42.4				18.7				61.1		Diesel

																						85.2				37.7

		Buses		7.1412722		1.02613		13.5		0.3		0.0		0.000		8.4		0.1				22.0				8.5				30.5		Buses

		Urban Busses		3.7947346		0.5		7.8		0.2		0.0		0.000		4.3		0.0				12.3				4.3				16.6		Urban Busses

		Coaches		3.3465376		0.5		5.7		0.2		0.0		0.000		4.1		0.0				9.7				4.2				13.9		Coaches

																						44.0				17.0

		Mopeds & Motorcycles		0		0.05		0.19		1.00		0.03		0.003		0.89		0.01				1.3				0.9				2.2		Mopeds & Motorcycles

		Mopeds		0		0.01		0.01		0.57		0.00		0.000		0.16		0.00				0.6				0.2				0.7		Mopeds

		Motorcycles		0		0.04		0.19		0.43		0.03		0.002		0.73		0.01				0.7				0.8				1.4		Motorcycles

																						2.5				1.9

		Grand Totals:		107.5075204		15.086988		142.215668		40.9		0.93828		0.056		165.65792		5.2576				305.7		17.9		171.9		25.1		520.6		Grand Totals:

						1996				1998				2005

						Road		Rail		Road		Rail		Road		Rail

				Myocardial infarction		8.75		0.89		9.28		0.94		9.84		1.00

				Angina pectoris		0.08		0.01		0.08		0.01		0.09		0.01

				Hypertension		0.01		0		0.01		0.00		0.01		0.00

				Sleep disturbance		18.06		2.18		19.16		2.31		20.31		2.45

				Amenity losses		305.16		24.41		323.74		25.90		343.17		27.45

				Total		332.06		27.49		352.28		29.16		373.42		30.91



&C&F

&L&A&C&D &T&RPI



costs_rail

		Rail Transport

		Air pollution & Global Warming										Total costs in Million €

										Diesel Traction																						Electric Traction

		1998

		High Speed Trains																																																		0.5164835165

		Passenger Trains																																																		0.5074971165

		Freight Trains

																																																		in 1996 prices

																		GWP:		310		21																		GWP:		310		21										Diesel Traction														Electric Traction

										Diesel Traction																						Electric Traction																		Air pollution		(excl. GHG)		GHG		(direct)		Air pollution + CO2						Air pollution		(excl. GHG)		GHG		(direct)		Air pollution + CO2

		1996		Total (excl.		fuel prod.		PM2.5		NOx		SO2		NMVOC		CO2		CO		N2O		CH4		Total GHGs		Total (excl.		electr. prod.		PM10		NOx		SO2		NMVOC		CO2		CO		N2O		CH4		Total GHGs				Total		Average		Total		Average		Total		Average		1996		Total		Average		Total		Average		Total		Average

				direct GHGs)																						direct GHGs)				tonnes		tonnes		tonnes		tonnes		tonnes		tonnes		tonnes		tonnes						[million €]		[€ / 100 Train-km]		[million €]		[€ / 100 Train-km]		[million €]		[€ / 100 Train-km]				[million €]		[€ / 100 Train-km]		[million €]		[€ / 100 Train-km]		[million €]		[€ / 100 Train-km]

		Passenger Trains		4.7				2.3		2.2		0.1		0.1		1.3		0.00004		0.2		0.001		1.5		0.23				0.01		0.08		0.13		0		0.3		0.00		0.01		0		0.27				4.7		51.06		1.5		15.91		6.1		67.0		Passenger Trains		0.23		11.79		0.27		14.05		0.50		25.84

		Freight Trains		2.2				1.1		1.0		0.1		0.0		0.6		0.0		0.1		0.0		0.7																										2.2		51.06		0.7		15.91		2.9		67.0		Freight Trains

		Total		6.9				3.4		3.2		0.2		0.1		1.9		0.0		0.2		0.0		2.1																										6.9		51.06		2.1		15.91		9.0		67.0		Total

										Diesel Traction																						Electric Traction																		fuel production missing														electricity production missing

		2005		Mileage		Fuel use		PM10		NOx		SO2		NMVOC		CO2										Mileage		Electricity use		PM10		NOx		SO2		NMVOC		CO2

				Train-km		tonnes		tonnes		tonnes		tonnes		tonnes		tonnes										Train-km		kWh		tonnes		tonnes		tonnes		tonnes		tonnes										1996		In 1998 prices

		High Speed Trains																																																Air pollution		(excl. GHG)		GHG		(direct)		Air pollution + CO2						Air pollution		(excl. GHG)		GHG		(direct)		Air pollution + CO2

		Passenger Trains																																																Total		Average		Total		Average		Total		Average		1996		Total		Average		Total		Average		Total		Average

		Freight Trains																																																[million €]		[€ / 100 Train-km]		[million €]		[€ / 100 Train-km]		[million €]		[€ / 100 Train-km]				[million €]		[€ / 100 Train-km]		[million €]		[€ / 100 Train-km]		[million €]		[€ / 100 Train-km]

																																																Pass		4.9		0.5		1.5		0.2		6.5		0.7		Passenger Trains		0.24		12.51		0.29		14.90		0.53		27.41

		furthermore required:																																														Freight		2.3		0.5		0.7		0.2		3.1		0.7		Freight Trains		-		-		-		-		-		-

																																																Total		7.3		0.5		2.3		0.2		9.6		0.7		Total

		Electricity production mix		1998		1996		2005

		railways		share (%)		share (%)		share (%)																																								1998		In 1998 prices

		Coal																																																Air pollution		(excl. GHG)		GHG		(direct)		Air pollution + CO2

		Lignite																																																Total		Average		Total		Average		Total		Average

		Oil																																																[million €]		[€ / Train-km]		[million €]		[€ / Train-km]		[million €]		[€ / Train-km]

		Natural Gas

		Nuclear																																														Pass		5.2		0.6		1.6		0.2		6.9		0.8

		Hydro																																														Freight		2.5		0.6		0.8		0.2		3.3		0.8

		Transformation from public grid				100																																										Total		7.7		0.6		2.4		0.2		10.2		0.8

		other

		Total		100		100		100

																																																2005		In 1998 prices

																																																		Air pollution		(excl. GHG)		GHG		(direct)		Air pollution + CO2

																																																		Total		Average		Total		Average		Total		Average

																																																		[million €]		[€ / 100 Train-km]		[million €]		[€ / 100 Train-km]		[million €]		[€ / 100 Train-km]

																																																Pass		5.8		0.6		1.8		0.2		7.6		0.8

																																																Freight		2.7		0.6		0.9		0.2		3.6		0.8

																																																Total		8.5		0.6		2.7		0.2		11.2		0.8
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costs_aviation

		Aviation

		Air pollution & Global Warming						Total costs in Million €

		1998

		Airports (LTO-cycle)

		Flights

										Missing PM-emissions cause underestimation of costs!

		1996		Total (excl.				fuel prod.		PM10		NOx		SO2		NMVOC		CO2				CO2 direct

				direct CO2)						tonnes		tonnes		tonnes		tonnes		tonnes				€ per movement

		Airports (LTO-cycle)		9.0				2.5		0		4.4		0.4		1.7		11.7				51.5

		Flights						8.4										38.8				54.6119679123

		Total		17.4				11.0		0.0		4.4		0.4		1.7		50.6

		2005

		Airports (LTO-cycle)

		Flights

		1996		Total (excl.				fuel prod.		PM10		NOx		SO2		NMVOC		CO2

				direct CO2)						tonnes		tonnes		tonnes		tonnes		tonnes

		Airports (LTO-cycle)		9.6				2.7		no data		4.7		0.4		1.8		12.5

		Flights						8.9										38.8

		Total		18.5		0.0		11.6		0.0		4.7		0.4		1.8		53.7
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Road_EPA

		Road Transport

		Air pollution & Global Warming

		1996		(source: fax 28/09/01)		(source: Emi1990-1999.xls/1996Emi)

		Sector		PM		SO2		NOx		NMVOC		CH4		CO		CO2		N2O		NH3

		Passenger Cars				3391		34989		58306		1783		218946		4396103		425		577

		Gasoline				2127		31682		57429		1742		215165		3394761		364		571

		Diesel		1165		1264		3224		841		39		3599		994132		61		6

		LPG				0		83		36		2		182		7210		0		0

		Light Duty Vehicles				1570		4802		2388		55		11702		1266526		73		5

		Gasoline <3.5t				38		392		945		28		6162		61367		1		0

		Diesel <3.5t		1383		1532		4410		1443		27		5540		1205159		72		5

		Heavy Duty Vehicles				791		5263		1345		36		2803		624415		38		3

		Gasoline >3.5t				2		47		29		1		370		3466		0		0

		Diesel		464		789		5216		1316		35		2433		620949		38		3

		Buses				417		4784		511		44		1384		328096		11		1

		Urban Busses		125		223		2776		258		25		915		175121		5		0

		Coaches		100		194		2008		253		19		469		152975		6		1

		Mopeds & Motorcycles				26		72		1791		82		11937		41702		1		1

		Mopeds				5		3		910		10		1467		7786		0		0

		Motorcycles				21		69		881		72		10470		33916		1		1

		Grand Totals:		3239		6195		49910		64341		2000		246772		6656842		548		587

		1998		(source: fax 28/09/01)		(source: Emi1990-1999.xls/1998Emi)

		Sector		PM		SO2		NOx		NMVOC		CH4		CO		CO2		N2O		NH3

		Passenger Cars				3470		33458		58130		1961		215582		4767413		658		1034

		Gasoline				2,525		30,929		57,532		1,928		212,835		4,018,551		609		1,029

		Diesel		730		945		2,446		562		31		2,565		741,652		49		5

		LPG				0		83		36		2		182		7210		0		0

		Light Duty Vehicles				2657		6849		3637		85		17377		2127714		121		8

		Gasoline <3.5t				55		555		1327		40		8736		87001		2		1

		Diesel <3.5t		1987		2602		6294		2310		45		8641		2040713		119		7

		Heavy Duty Vehicles				1176		7440		1797		51		3549		923743		54		6

		Gasoline >3.5t				3		58		35		1		457		4290		0		0

		Diesel		642		1,173		7,382		1,762		50		3,092		919,453		54		6

		Buses				535		5010		544		56		1350		419569		14		2

		Urban Busses		127		273		2899		273		31		846		214419		6		1

		Coaches		112		262		2111		271		25		504		205150		8		1

		Mopeds & Motorcycles				28		72		1609		81		11123		44457		1		1

		Mopeds				5		3		915		10		1476		7832		0		0

		Motorcycles				23		69		694		71		9647		36625		1		1

		Grand Totals:		3598		7866		52829		65717		2234		248981		8282896		848		1051

		Sector		PM		SO2		NOx		NMVOC		CH4		CO		CO2		N2O		NH3

		Passenger Cars				3470		33458		58130		1961		215582		4767413		658		1034

		Gasoline				2525		30929		57532		1928		212835		4018551		609		1029

		Diesel		730		945		2446		562		31		2565		741652		49		5

		LPG				0		83		36		2		182		7210		0		0

		Light Duty Vehicles				2657		6849		3637		85		17377		2127714		121		8

		Gasoline <3.5t				55		555		1327		40		8736		87001		2		1

		Diesel <3.5t		1987		2602		6294		2310		45		8641		2040713		119		7

		Heavy Duty Vehicles				1176		7440		1797		51		3549		923743		54		6

		Gasoline >3.5t				3		58		35		1		457		4290		0		0

		Diesel		642		1173		7382		1762		50		3092		919453		54		6

		Buses				535		5010		544		56		1350		419569		14		2

		Urban Busses		127		273		2899		273		31		846		214419		6		1

		Coaches		112		262		2111		271		25		504		205150		8		1

		Mopeds & Motorcycles				28		72		1609		81		11123		44457		1		1

		Mopeds				5		3		915		10		1476		7832		0		0

		Motorcycles				23		69		694		71		9647		36625		1		1

		Grand Totals:		3598		7866		52829		65717		2234		248981		8282896		848		1051
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Road

		Road Transport

		Air pollution & Global Warming

												Highway																						Urban Roads																						Rural Roads

		1998		Fuel		Mileage		Fuel use		PM10		NOx		SO2		NMVOC		CO2										Mileage		Fuel use		PM10		NOx		SO2		NMVOC		CO2										Mileage		Fuel use		PM10		NOx		SO2		NMVOC		CO2

						veh.-km		tonnes		tonnes		tonnes		tonnes		tonnes		tonnes										veh.-km		tonnes		tonnes		tonnes		tonnes		tonnes		tonnes										veh.-km		tonnes		tonnes		tonnes		tonnes		tonnes		tonnes

		Motorcycles		Petrol

		Passenger Cars		Petrol

		Passenger Cars		Diesel

		Buses		Diesel

		Light Goods Vehicles (< 3.5 t)		Diesel

		Heavy Goods Vehicles (> 3.5 t)		Diesel

						Million				Note:  TOTAL																								Highway																						Urban Roads																						Rural Roads

		1996		Fuel		Mileage		Fuel use		PM10		NOx		SO2		NMVOC		CO2		CO		N2O		CH4		NH3		Mileage		Fuel use		PM10		NOx		SO2		NMVOC		CO2		CO		N2O		CH4		NH3		Mileage		Fuel use		PM10		NOx		SO2		NMVOC		CO2		CO		N2O		CH4		NH3		Mileage		Fuel use		PM10		NOx		SO2		NMVOC		CO2		CO		N2O		CH4		NH3						PM10		PM10		PM10

						veh.-km		tonnes		tonnes		tonnes		tonnes		tonnes		tonnes		tonnes		tonnes		tonnes		tonnes		veh.-km		tonnes		tonnes		tonnes		tonnes		tonnes		tonnes		tonnes		tonnes		tonnes		tonnes		veh.-km		tonnes		tonnes		tonnes		tonnes		tonnes		tonnes		tonnes		tonnes		tonnes		tonnes		veh.-km		tonnes		tonnes		tonnes		tonnes		tonnes		tonnes		tonnes		tonnes		tonnes		tonnes						urban		extra-urban		share urban

		Motorcycles		Petrol		262				0		13		7		2348		25369		6454		1		39		1		60		0		0		3		2		540		5835		1484		0		9		0		45		0		0		2		1		399		4313		1097		0		7		0		157		0		0		8		4		1409		15221		3872		1		23		1		Motorcycles		Petrol		0		0

		Passenger Cars		Petrol		19452.1405				0		35542		908		48567		3304567		165117		424		1288		692		4474		0		0		8175		209		11170		760050		37977		98		296		159		3307		0		0		6042		154		8256		561776		28070		72		219		118		11671		0		0		21325		545		29140		1982740		99070		254		773		415		Passenger Cars		Petrol		0		0

		Passenger Cars		Diesel		7902.8595				431		1408		402		319		481004		1709		37		24		4		1818		0		99		324		92		73		110631		393		9		6		1		1343		0		73		239		68		54		81771		291		6		4		1		4742		0		259		845		241		191		288602		1025		22		14		2		Passenger Cars		Diesel		73		358		0.17

		Buses		Diesel		351				153		2879		200		369		239274		699		11		34		1		81		0		35		662		46		85		55033		161		3		8		0		60		0		26		489		34		63		40677		119		2		6		0		211		0		92		1727		120		221		143564		419		7		20		1		Buses		Diesel		26		127		0.17

		Light Goods Vehicles (< 3.5 t)		Diesel		3651		(P&D)		822		2081		620		660		741891		3105		52		19		3		840		0		189		479		143		152		170635		714		12		4		1		621		0		140		354		105		112		126121		528		9		3		1		2191		0		493		1249		372		396		445135		1863		31		11		2		Light Goods Vehicles (< 3.5 t)		Diesel		140		682		0.17

		Light Goods Vehicles (< 3.5 t)		Petrol						0		260		9		453		32983		1459		1		14		0		0		0		0		60		2		104		7586		336		0		3		0		0		0		0		44		2		77		5607		248		0		2		0		0		0		0		156		5		272		19790		875		1		8		0		Light Goods Vehicles (< 3.5 t)		Petrol		0		0

		Heavy Goods Vehicles (> 3.5 t)		Diesel		2831		(P&D)		1269		18792		1532		2184		1832767		4614		74		229		7		651		0		292		4322		352		502		421536		1061		17		53		2		481		0		216		3195		260		371		311570		784		13		39		1		1699		0		761		11275		919		1310		1099660		2768		44		137		4		Heavy Goods Vehicles (> 3.5 t)		Diesel		216		1053		0.17

		Heavy Goods Vehicles (> 3.5 t)		Petrol						0		186		4		136		14091		1541		0		3		0		0		0		0		43		1		31		3241		354		0		1		0		0		0		0		32		1		23		2395		262		0		1		0		0		0		0		112		2		82		8455		925		0		2		0		Heavy Goods Vehicles (> 3.5 t)		Petrol		0		0

						34450																																																																																												455		2220

												Highway																						Urban Roads																						Rural Roads

		2005		Fuel		Mileage		Fuel use		PM10		NOx		SO2		NMVOC		CO2										Mileage		Fuel use		PM10		NOx		SO2		NMVOC		CO2										Mileage		Fuel use		PM10		NOx		SO2		NMVOC		CO2

						veh.-km		tonnes		tonnes		tonnes		tonnes		tonnes		tonnes										veh.-km		tonnes		tonnes		tonnes		tonnes		tonnes		tonnes										veh.-km		tonnes		tonnes		tonnes		tonnes		tonnes		tonnes

		Motorcycles		Petrol

		Passenger Cars		Petrol

		Passenger Cars		Diesel

		Buses		Diesel

		Light Goods Vehicles (< 3.5 t)		Diesel

		Heavy Goods Vehicles (> 3.5 t)		Diesel

										1996		1998

						Fuel use (t)		petrol		1100508		1306149

								diesel		998911		1313168		(source: e-mail margaret o'mahoney 26/09/01)

		Noise						LPG		2000		6216

								persons exposed						Required is information on population exposed to noise from road transport.

				LAeq		day		night		evening

				dB(A)		number		number		number				If available, exposure data per vehicle class should be provided.

				55-60

				60-65

				65-70										day =		07 - 19 h

				70-75										night =		23 - 07 h

				75-80										evening =		19 - 23 h

				80-85

				>85										(if noise exposure is given per household: average number of persons per household)

		NOTE: these are basic data. If you have access to more detailed data (e.g. pollutants Benzene, Benzo-[a]-pyrene, 1,3-Butadiene, CO; vehicle class breakdown, ...) this would be very welcome.
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Rail

		Rail Transport

		Air pollution & Global Warming

										Diesel Traction																						Electric Traction

		1998		Mileage		Fuel use		PM10		NOx		SO2		NMVOC		CO2										Mileage		Electricity use		PM10		NOx		SO2		NMVOC		CO2

				Train-km		tonnes		tonnes		tonnes		tonnes		tonnes		tonnes										Train-km		kWh		tonnes		tonnes		tonnes		tonnes		tonnes

		High Speed Trains

		Passenger Trains

		Freight Trains

				0						Diesel Traction																						Electric Traction

		1996		Mileage		Fuel use		PM10		NOx		SO2		NMVOC		CO2		CO		N2O		CH4		NH4		Mileage		Electricity use		PM10		NOx		SO2		NMVOC		CO2		CO		N2O		CH4		NH4

				Train-km		tonnes		tonnes		tonnes		tonnes		tonnes		tonnes										Train-km		kWh		tonnes		tonnes		tonnes		tonnes		tonnes		tonnes		tonnes		tonnes		tonnes

		High Speed Trains		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		Passenger Trains		9134000				94.3		815.1		57.6		95.6		64584.3		220.4		25.8		3.4		0.1		1918000				4.3		39.4		66.8		0		12868		10.4		1.9		0.0		0.0

		Freight Trains		4335000				44.7		386.9		27.4		45.4		30651.7		104.6		12.2		1.6		0.1		0		0		0		0		0		0		0		104.6		12.2		1.6		0.1

		Total		13469000

										Diesel Traction																						Electric Traction

		2005		Mileage		Fuel use		PM10		NOx		SO2		NMVOC		CO2										Mileage		Electricity use		PM10		NOx		SO2		NMVOC		CO2

				Train-km		tonnes		tonnes		tonnes		tonnes		tonnes		tonnes										Train-km		kWh		tonnes		tonnes		tonnes		tonnes		tonnes

		High Speed Trains

		Passenger Trains

		Freight Trains

		furthermore required:

		Electricity production mix		1998		1996		2005

		railways		share (%)		share (%)		share (%)

		Coal

		Lignite

		Oil

		Natural Gas

		Nuclear

		Hydro

		Transformation from public grid				100

		other

		Total		100		100		100

		Noise

								persons exposed						Required is information on population exposed to noise from rail transport.

				LAeq		day		night		evening

				dB(A)		number		number		number				If available, exposure data per train type should be provided.

				55-60

				60-65

				65-70										day =		07 - 19 h

				70-75										night =		23 - 07 h

				75-80										evening =		19 - 23 h

				80-85

				>85										(if noise exposure is given per household: average number of persons per household)

		NOTE: these are basic data. If you have access to more detailed data (e.g. pollutants Benzene,

		Benzo-[a]-pyrene, 1,3-Butadiene, CO; vehicle class breakdown, ...) this would be very welcome.
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Aviation

		Aviation

		Air pollution & Global Warming

		1998		Movements		Mileage		Fuel use		PM10		NOx		SO2		NMVOC		CO2

				number		aircraft-km		tonnes		tonnes		tonnes		tonnes		tonnes		tonnes

		Airports (LTO-cycle)		245604

		Flights

		1996		Movements		Mileage		Fuel use		PM10		NOx		SO2		NMVOC		CO2

				number		aircraft-km		tonnes		tonnes		tonnes		tonnes		tonnes		tonnes

		Airports (LTO-cycle)		228000				184831		0		1650		185		2693		586838

		Flights						611662										1942026

						fuel use calculated based on:		3.175		kg CO2 / kg aviation fuel

		2005		Movements		Mileage		Fuel use		PM10		NOx		SO2		NMVOC		CO2

				number		aircraft-km		tonnes		tonnes		tonnes		tonnes		tonnes		tonnes

		Airports (LTO-cycle)

		Flights

		Movements = number of aircraft starts and landings at airports

		LTO-cycle = Landing and Take-off cycle (approach, landing, taxi-in, taxi-out, take-off, climb-out)

		Fuel use = fuel tanked

		Noise		Required is information on population exposed to noise from aviation:

								persons exposed

				LAeq		day		night		evening				If available, the sound exposure level (SEL) would

				dB(A)		number		number		number				be very helpful in addition to the energy equivalent

				55-60										noise level (LAeq)

				60-65

				65-70										day =		07 - 19 h

				70-75										night =		23 - 07 h

				75-80										evening =		19 - 23 h

				80-85

				>85										(if noise exposure is given per household: average number of persons per household)

		NOTE: these are basic data. If you have access to more detailed data (e.g. pollutants Benzene,

		Benzo-[a]-pyrene, 1,3-Butadiene, CO; passenger/freight breakdown, ...) this would be very welcome.
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Short Sea Shipping

		Short Sea Shipping Transport

		Air pollution & Global Warming

		1998		Mileage		Fuel use		PM10		NOx		SO2		NMVOC		CO2

				vessel-km		tonnes		tonnes		tonnes		tonnes		tonnes		tonnes

		Passenger Vessels

		Freight Vessels

		1996		Mileage		Fuel use		PM10		NOx		SO2		NMVOC		CO2		HC		CO

				vessel-km		tonnes		tonnes		tonnes		tonnes		tonnes		tonnes		tonnes		tonnes

		Passenger Vessels								27030		11628				1077800		816		2516

		Freight Vessels

		2005		Mileage		Fuel use		PM10		NOx		SO2		NMVOC		CO2

				vessel-km		tonnes		tonnes		tonnes		tonnes		tonnes		tonnes

		Passenger Vessels

		Freight Vessels

		Fuel use = fuel tanked

		Noise

		Noise costs due to short sea shipping are expected to be negligible.

		NOTE: these are basic data. If you have access to more detailed data (e.g. pollutants Benzene,

		Benzo-[a]-pyrene, 1,3-Butadiene, CO; vessel breakdown, ...) this would be very welcome.
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		Irish Aviation Accidents 1998

								Category of Aircraft

				All		Gliders		Helicopters		<2.25 MTOW		2.25-5.7 MTOW		>5.7 MTOW

		All Accidents		9		0		2		7		0		0

		Accidents with fatalities		1		0		0		1		0		0

		Accidents with non fatal injuries		2		0		1		1		0		0

		Persons suffering fatal injuries		2		0		0		2		0		0

		Crew		1		0		0		1		0		0

		Pax		1		0		0		1		0		0

		Others		0		0		0		0		0		0

		Persons suffering injuries		10		0		9		1		0		0

		Crew		1		0		0		1		0		0

		Pax		9		0		9		0		0		0

		Others		0		0		0		0		0		0
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		Irish Aviation Accidents 1996

								Category of Aircraft

				All		Gliders		Helicopters		<2.25 MTOW		2.25-5.7 MTOW		>5.7 MTOW

		All Accidents		10		0		3		3		2		2

		Accidents with fatalities		2		0		1		0		0		1

		Accidents with non fatal injuries		0		0		0		0		0		0

		Persons suffering fatal injuries		4		0		3		0		0		1

		Crew		2		0		2		0		0		0

		Pax		1		0		1		0		0		0

		Others		1		0		0		0		0		1

		Persons suffering injuries		0		0		0		0		0		0

		Crew		0		0		0		0		0		0

		Pax		0		0		0		0		0		0

		Others		0		0		0		0		0		0
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								Figure 3.4:  The Overall UNITE Workplan

								Year 1																								Year 2																								Year 3

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

																																																																												D1 (3):  The Overall UNITE Methodology

																																																																												D2 (6):  Pilot Accounts Approach

																																																																												D3 (6):  Marginal Cost Methodology

																																																																												D4 (14):  Alternative Integration Frameworks

																																																																												D5 (14):  Pilot Accounts - Tranche a)

																																																																												D6 (16):  Supplier Opex - Case Studies

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

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

																																																																												D9 (21):   Accident -  Case Studies

																																																																												D10 (24):  Infrastructure - Case Studies

																																																																												D11 (24):  Environmental - Case Studies

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

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

																																																																												D14 (28): Future Approaches to Accounts

																																																																												D15 (28): Guidance on Adapting MCs

																																																																												D16 (31): Policy Perspectives on UNITE

																																		D4																												D13

																																																																												Note: for clarity, the diagram does

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

																										Studies												D7																D11				-isation

												D1						D3																																												D15						D16				FR

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

								Main Meetings (see text):																																																								Summer months

								A						B										C								D								E		F														G										H
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										Figure 3.1:  The Early Stages of UNITE

										Year 1

										1		2		3		4		5		6

														direction								major input

																										Deliverables (month):

																										D1 (3) The Overall UNITE Methodology

																										D2 (6)  Pilot Accounts Approach

																				D2						D3 (6)  Marginal Cost Methodology

														D1						D3

														direction								major input

																										Note: WP2, 5-10 continue after month 6

										1		2		3		4		5		6
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								Figure 3.2: Development of Transport Accounts

								Year 1												Year 2																								Year 3

								7		8		9		10		11		12		13		14		15		16		17		18		19		20		21		22		23		24		25		26		27		28				Deliverables (month):

																																																						D5 (14):  Pilot Accounts

																																																						- Tranche a)

																																																						D8 (18):  Pilot Accounts

										Tranche a)												Tranche b)												Tranche c)												Review								- Tranche b)

										2 countries												8 countries												8 countries												theory								D12 (24):  Pilot Accounts

														start										start												start																		- Tranche c)

																																																						D14 (28): Future Approaches

																																																						to Accounts

																						D5								D8												D12								D14

																		Implementation										+ support																		Input

								7		8		9		10		11		12		13		14		15		16		17		18		19		20		21		22		23		24		25		26		27		28



WP2: Integration of Approaches

WP11: Pilot Accounts

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

WP3:
Accounts
Approach

WP4:
MC
Method

WP1:
Outline

Specialist Categories
WP5-10



Fig 3.3

		

										Figure 3.3:  Marginal Cost Case Studies

										Year 1												Year 2																								Year 3										Deliverables (month):

										7		8		9		10		11		12		13		14		15		16		17		18		19		20		21		22		23		24		25		26		27		28				Case Studies:

																																																								D6 (16):  Supplier Opex

																																																								D7 (16):  Transport User

																																																								D9 (21):   Accident

										Approach																																						General								D10 (24):  Infrastructure

										to generalisation																																						-isation								D11 (24):  Environmental

																																																				D15

																																																								Generalisation:

										WP6: User Cost & Benefit																		D6																												D15 (28): Guidance on

										WP7: Supplier Opex																		D7																												Adapting MC Estimates

										WP8: Accident Cost																												D9

										WP5: Infrastructure Cost																																		D10

										WP9: Environmental Cost																																		D11

																																																								Note: other roles of

										7		8		9		10		11		12		13		14		15		16		17		18		19		20		21		22		23		24		25		26		27		28				WP5-9 not shown
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WPs

		Table 3.1:  Overall Schedule of Workpackages

		WP		Workpackage Title		Start		End		Length		Outputs (month)

						month

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

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

		3		Accounts Approach		4		6		3		D2 (6)

		4		Marginal Cost Methodology		4		6		3		D3 (6)

		5-10		"Specialist Category" WPs:*

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

		6		Supplier Operating Cost		4		24		21		D6 (16)

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

		8		Accident Costs		4		24		21		D9 (21)

		9		Environmental Costs		4		26		23		D11 (24)

		10		Taxes, Charges & Subsidies		4		24		21		-

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

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

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

		14		Project Management		1		33		33		FR (33)

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





Deliv

				Table 3.2:  Schedule of Deliverables

				No.		Month		WP		Title		Main Contents		QA

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

				Table 3.3:  Major Project Milestones

				No.		Month		"Title"		Main Contents

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

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

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

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

		0		M5		33		Completion		Final Report

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

		0		represented by the Steering Committee.
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Meetings

				Table 3.4:  Main Working Meetings

				Meeting		Month		Venue/ Partner		Main Reason		Core Attendance

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

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

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

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

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

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

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

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

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

		Overall Schedule of WPs

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

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

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

												28		D13 Results from Testing Alternative Integration Frameworks

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

		Detailed Schedule of Tasks (NOT COMPLETE)

		1		The Overall UNITE Methodology		1		3		3

				Task 1.1: Identification of Policy Questions

				Task 1.2: Identification of Technical Questions

				Task 1.3: Discussion with Key Stakeholders

				Task 1.4: Development of Framework for Integration

				Task 1.5: Development of an Outline for Project

		2		Integration of Approaches		4		28		25

				Task 2.1: Development of a Theoretical Framework				6

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

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

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

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

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

		3		Accounts Approach		4		6		3

		4		Marginal Cost Methodology		4		6		3

		5		Infrastructure Costs & Benefits		4		24		21

		6		Supplier Operating Cost		4		24		21

		7		Transport User Costs & Benefits		4		24		21

		8		Accident Costs		4		24		21

		9		Environmental Costs		4		26		23

		9.1		Determine Scope		4		4

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

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

		9.4		Support Accounts Development		7		24

		9.5		Conduct MC Case Studies		7		24

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

		10		Taxes, Charges & Subsidies		4		24		21

		11		Pilot Accounts		7		24		18

		12		Generalisation of Marginal Costs		7		28		22

		13		Policy Perspectives on the UNITE Research		29		31		3

		14		Project Management		1		33		33
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Off Peak

Peak

Total Travel Distance (million pcu.km)

Time to Travel 1 km (mins)

1996 Congestion Function (Dublin)

2.03271693

2.3213269033
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6.9079201053

9.2150184897

12.4773286232
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Off Peak

		Off Peak 1996

		Gonzo		Over Capacity  Queues		Total Travel time		Total Travel Distance		Free Flow Speed		Total Travel Distance		Time to travel 1 km in minutes

				pcu-hrs/hr		pcu-hrs/hr		pcu-kms/hr		kms/hr		million pcu-kms		mins

		0.7		1807.4		13773		487476.9		40.7398626061		0.4874769		1.4727590169

		1		5493.2		22214.9		664132.3		39.716793149		0.6641323		1.5106959863

		1.2		2450.7		15831.1		541312.3		40.4556141819		0.5413123		1.4831068867

		Equation		X is the total distance travelled in million pcu-kms

		T = A + B*exp(C*X)		T  is the time taken to travel 1 km on the network in minutes

		Constant A		Constant B		Constant C		X		T

		1.33564468		0.69707225		1.3857798		0		2.03271693

		1.33564468		0.69707225		1.3857798		0.25		2.3213269033

		1.33564468		0.69707225		1.3857798		0.5		2.7294305399

		1.33564468		0.69707225		1.3857798		0.75		3.3065019981

		1.33564468		0.69707225		1.3857798		1		4.122499304

		1.33564468		0.69707225		1.3857798		1.25		5.2763453201

		1.33564468		0.69707225		1.3857798		1.5		6.9079201053

		1.33564468		0.69707225		1.3857798		1.75		9.2150184897

		1.33564468		0.69707225		1.3857798		2		12.4773286232

		1.33564468		0.69707225		1.3857798		2.25		17.0903384016

		1.33564468		0.69707225		1.3857798		2.5		23.6132802265





Peak

		Peak 1996

		Gonzo		Over Capacity  Queues		Total Travel time		Total Travel Distance		Free Flow Speed		Total Travel Distance		Time to travel 1 km in minutes

				pcu-hrs/hr		pcu-hrs/hr		pcu-kms/hr		kms/hr		million pcu-kms		mins

		0.7		7013		25137.7		677426.3		37.3758627729		0.6774263		1.6053141131

		1		20504.5		42447.3		816240.9		37.1985753869		0.8162409		1.612964996

		1.2		30541.7		54307.7		884418		37.2135824287		0.884418		1.6123145391

		Equation		X is the total distance travelled in million pcu-kms

		T = A + B*exp(C*X)		T  is the time taken to travel 1 km on the network in minutes

		Constant A		Constant B		Constant C		X		T

		1.31438783		0.26792314		0.124770427		0		1.58231097

		1.31438783		0.26792314		0.124770427		0.25		1.5907998988

		1.31438783		0.26792314		0.124770427		0.5		1.5995577924

		1.31438783		0.26792314		0.124770427		0.75		1.6085931728

		1.31438783		0.26792314		0.124770427		1		1.617914832

		1.31438783		0.26792314		0.124770427		1.25		1.6275318405

		1.31438783		0.26792314		0.124770427		1.5		1.6374535561

		1.31438783		0.26792314		0.124770427		1.75		1.6476896332

		1.31438783		0.26792314		0.124770427		2		1.6582500323

		1.31438783		0.26792314		0.124770427		2.25		1.669145029

		1.31438783		0.26792314		0.124770427		2.5		1.680385225
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Combined

		1996 Combined																												Average		Average

		Gonzo		Over Capacity  Queues		Total Travel time		Total Travel Distance		Free Flow Speed		Total Travel Distance		Time to travel 1 km in minutes		Gonzo		Over Capacity  Queues		Total Travel time		Total Travel Distance		Free Flow Speed		Total Travel Distance		Time to travel 1 km in minutes		Total Travel Distance		Time to travel 1 km in minutes

				pcu-hrs/hr		pcu-hrs/hr		pcu-kms/hr		kms/hr		million pcu-kms		mins				pcu-hrs/hr		pcu-hrs/hr		pcu-kms/hr		kms/hr		million pcu-kms		mins		million pcu-kms		mins

		0.7		7013		25137.7		677426.3		37.3758627729		0.6774263		1.6053141131		0.7		1807.4		13773		487476.9		40.7398626061		0.4874769		1.4727590169		0.5824516		1.539036565

		1		20504.5		42447.3		816240.9		37.1985753869		0.8162409		1.612964996		1		5493.2		22214.9		664132.3		39.716793149		0.6641323		1.5106959863		0.7401866		1.5618304912

		1.2		30541.7		54307.7		884418		37.2135824287		0.884418		1.6123145391		1.2		2450.7		15831.1		541312.3		40.4556141819		0.5413123		1.4831068867		0.71286515		1.5477107129

		Equation		X is the total distance travelled in million pcu-kms

		T = A + B*exp(C*X)		T  is the time taken to travel 1 km on the network in minutes

								X		T

		Constant A		Constant B		Constant C				1996		1998

		1.52028537		0.001057487		4.80372182		0		1.521342857		1.56769532

		1.52028537		0.001057487		4.80372182		0.25		1.5237996188		1.5795017827

		1.52028537		0.001057487		4.80372182		0.5		1.5319639483		1.6062172263

		1.52028537		0.001057487		4.80372182		0.75		1.5590957099		1.6666684341

		1.52028537		0.001057487		4.80372182		1		1.6492601858		1.8034562999

		1.52028537		0.001057487		4.80372182		1.25		1.9488954554		2.1129773325

		1.52028537		0.001057487		4.80372182		1.5		2.9446456545		2.8133557541

		1.52028537		0.001057487		4.80372182		1.75		6.2537302636		4.3981589886

		1.52028537		0.001057487		4.80372182		2		17.2505053189		7.9842222002

		1.52028537		0.001057487		4.80372182		2.25		53.7950715355		16.0986991759

		1.52028537		0.001057487		4.80372182		2.5		175.2402509856

		Note: As with Eithne Gibbons 1996 congestion function a strange result ocurred for the peak and off peak graphs. The combined graph using the values above is even stranger. Eithne decided to use the off peak value as the congestion function for TRENEN. I






