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1 Introduction

1.1 Study Context and Objectives of this Annex Report

This Annex report contains the full version of the United Kingdom (UK) pilot account developed within the UNITE project. It serves as a background report for the results presented in the main text of Deliverable 8 – “Pilot Accounts – Results for Tranche B Countries” and gives more detailed descriptions of the methodology used and the input data, and their reliability and quality. Note, however, that a comprehensive and detailed discussion of the accounts approach was presented in UNITE Deliverable 3 (Link et al, 2000) and will only be summarised in this document. This annex report discusses methodologies only in so far as they are necessary background information for understanding the results and describes rather the application of methodology to the UK case. Furthermore, in addition to the core accounts for 1998 this annex report also presents the results for 1996 and a forecast for 2005 where these can be estimated. This annex report was produced by the Institute for Transport Studies, University of Leeds, with inputs in the area of infrastructure costs from DIW, Berlin and environmental costs from IER, Stuttgart.

In order to put this annex report into the context of the UNITE project, a summary of the aims and research areas of UNITE is given as follows. The UNITE project endeavours to provide accurate information about the costs 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 being carried out, known as “transport accounts”, “marginal costs” and “integration of approaches”. This annex report belongs to the research area “transport accounts”. For a better understanding of the results presented here it has to be borne in mind that the UNITE project distinguishes between ‘ideal accounts’ on the one hand and the ‘pilot accounts’ on the other. The ideal accounts reflect the perfect data 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 individual’s 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, by transport mode. The costs are reported and documented at the current level of transport demand for the reference years 1996 and 1998, and for the forecast year 2005. Reported costs are identified as far as possible with specific cost drivers - e.g. passenger/freight transport, vehicle types, area types, infrastructure types - but avoiding arbitrary allocation methods: where costs are joint, they are reported as such. 

It is worth bearing in mind that the results presented here need not be seen as the final results for the UK. Lessons learned from the production of pilot accounts within UNITE will be disseminated, with a view to enhancing any future versions of a UK transport account. 

Regrettably we have been unable to obtain many items of data for Northern Ireland. We have obtained accident data for all modes, and delays to air passengers and freight. 

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 et al, 2000). It should be stressed that the accounts are aimed at providing the methodological and the empirical basis for in-depth policy analysis and monitoring, rather than serving as a guide for immediate policy actions such as setting higher/lower prices and charges or opening up/closing down specific transport services. The pilot accounts are defined as follows:

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

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

1.2.2 Core, supplementary and excluded data in the pilot accounts

The pilot accounts have been divided into the classes “core data” and “supplementary data”. Core data is the data necessary to do a full basic review of the country accounts. Core data is data within the following categories: infrastructure costs; the part of accident costs that is considered to be external to the transport sector; the environmental categories of air pollution, noise and global warming; and supplier operating costs. Transport revenues and taxes are also documented here. Supplementary data falls into two categories. Firstly, for several cost categories being evaluated there is no standard methodology for the valuation of effects. An example of this is the valuation of loss of biodiversity due to transport infrastructure. Even though a valuation method has been developed for the UNITE Pilot Accounts, we feel that the level of uncertainty (due to lack of comparative studies) is high enough to warrant the information to be classified outside of the core data where efficient and well tried valuation methods have been utilised. Secondly, some costs which can be estimated and valuated are borne by the transport users themselves (for example user time and vehicle operating costs caused by delay). These costs and the methods used to valuate them present valuable further information to the reader, but can not be considered to be part of the overall costs of transport as defined by UNITE. Supplementary data is data within the following categories, congestion costs; the internal part of accident costs including the risk value; and, the environmental costs risk due to the provision of nuclear power and the costs associated with nature and landscape, soil and water pollution. Subsidies also fall within the category supplementary data.

1.2.3 The six UNITE pilot account cost categories

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

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 separated 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 and supplementing this data for all modes is extremely time consuming the UNITE project focuses on estimating supplier operating costs only for those modes where significant state intervention and subsidisation is present. The main emphasis in this category is thus on urban 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). In the UK, where the transport sector is mainly made up of private sector companies - with the exception of the national road network - their accounts, together with market research surveys, have been used extensively.

Delay costs due to congestion

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 this category within the UNITE accounts, the delay costs due to congestion were estimated. Note that an ideal calculation of congestion would require a quantification of the deadweight welfare loss rather than an estimation of delay costs as carried out in the pilot accounts. The estimation of user costs as defined here is carried out for all transport modes, provided data is available. This data is classified as supplementary data because the bulk of these costs are borne by transport users as a whole.

Accident costs

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

Environmental costs

A wide range of transport related environmental impacts and effects, presently being hotly debated in all countries, is considered in this section of the accounts. Included in this cost category are: air pollution, global warming, noise, changes to nature and landscape, soil and water pollution and nuclear risks. The ability to go ahead and evaluate these environmental effects is limited by the availability of robust and credible data.

Taxes, charges and subsidies

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

A further part in this area is reporting on subsidies. The need to maintain free and undistorted competition is recognised as being one of the basic principles upon which the 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 to the transport sector are considered in this section. It should be noted that complete reporting on subsidies would require an extremely time-consuming analyses of public budget expenditures at all administrative levels. Furthermore, the subsidies reported in the pilot accounts refer mainly to direct subsidies (e.g. monetary payments from the state to economic agents). Indirect subsidies (e.g. tax reductions and tax exemptions that cause lower revenues in government budgets) are given less emphasis, but quantified where possible.

1.2.4 The transport modes covered in the pilot accounts

The modes covered in UNITE are road, rail, other public transport (Underground, tram and metro), aviation, inland waterway navigation and short sea shipping, though inland waterways are in very limited use. The level of disaggregation into types of networks and nodes, means of transport and user groups depends on data availability and relevance for each country. Table 1 summarises this disaggregation for the UK pilot account. Section 2.1 provides in addition some indicators per mode in order to show the importance and relevance of each mode in the UK transport system.

Table 1: The modes, network differentiation, transport means and 
user breakdown in the UK pilot accounts

	Transport modes
	Network differentiation
	Means and user breakdown

	Road
	Motorways
Trunk roads

	Motorcycles
Passenger cars
Buses and coaches
Light goods vehicles
Heavy goods vehicles

	Rail





	–




	Passenger transport

inter-city passenger transport

regional railways passenger transport
Freight transport


	Tram, metro, underground
	–
	–

	Aviation
	Airports
Air operations
	Passenger

Cargo

	Inland waterway shipping
	Inland waterways

	–

	Short sea shipping
	Seaports
	–


1.3 Results Presentation and Guidelines for Interpretation

The goal of the data collection and estimation of cost and revenues in each category was a level of disaggregation that shows the pertinent costs and charges of the relevant transport mode. From the available, but very heterogeneous input data and results, a structure for reporting transport accounts has been developed. All results are documented separately for each cost category and are summarised in modal accounts covering all cost and revenue categories. Additionally, a set of data needed as basic data for all cost categories was collected to ensure that commonly used data have consistency between the cost categories. 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. However every effort was used to consolidate the basic data to ensure consistent results for all cost categories.

The categories studied present a comprehensive estimation of transport costs and revenues. They are not, however, a total estimation of transport costs. Each cost category could include data in further areas and a definite border had to be drawn around the data to be collected for this project. For example, the estimation of environmental costs does not include the environmental costs incurred during the manufacturing of vehicles or railway catenary. These costs would be included in an ideal account, but lie outside the scope of the pilot accounts. Further transport costs categories such as vibration as attributing to environmental costs are not evaluated because no acceptable valuation method has been developed. On the other hand, because most of the transport industry in the UK is owned and operated by private companies, revenue data often has to be substituted by company turnover, and this typically includes earnings from miscellaneous non-transport activities. As a result, care is needed in interpreting turnover as an estimate of transport revenues. 

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) care is needed when comparing costs and revenues. 

1.4 The Structure of this Annex Report

This annex report contains four major parts. Chapter 2 briefly explains the organisation of the UK transport sector and the importance of each mode in different markets, in order to provide some background information for the interpretation of the pilot accounts. The input data used in the UK accounts is also described here. In Chapter 3, the main methodological issues which have arisen during the elaboration of the accounts in the case of the UK are discussed. The full results are presented and discussed in Chapter 4. The descriptions in these chapters are organised along the categories of: infrastructure costs; supplier operating costs; user costs; accident costs; environmental costs; and taxes, charges and subsidies. Chapter 5 presents the pilot accounts summary tables for the UK. Chapter 6 draws conclusions and begins the task of interpretation in a policy context.

2 Description of Input Data

2.1 Overview of the UK Transport Sector and Basic Social & Economic Data

Initially, this section aims to give some basic economic data and transport indicators. Then we present an overview of the organisation of the UK transport sector, which differs from many other European countries in that the former extensive public sector involvement in the transport industry was substantially transferred to private sector companies over the last two decades. The most recent developments include the collapse of Railtrack plc and the transfer of its assets and operations into the hands of the administrators. Whilst Railtrack’s future is unclear, the most likely outcome at this stage seems to be the setting-up of a non-profit-making company, run by ‘members’ including rail industry stakeholders. How, if at all, this will affect the social costs or charges for rail infrastructure use remains to be seen.

Some of what remains in the public sector, such as some local urban bus operators, local authority owned airports, and ports, are run as commercial companies with up to 100% share holding by the local authority. In many cases this has been either a step towards sale to the private sector, or to allow fair competition between public and private operators. 

The road network is one major component of the transport system that has not passed into private ownership. In this case there is a rolling programme of Private Finance Initiatives, mainly to design, build, maintain and operate parts of the network, on behalf the Highways Agency - an executive agency of the Department of Transport, Local Government and the Regions.

This situation has probably resulted in increased difficulty in gaining access to the data required for the UNITE accounts covering the UK. In particular, the costs of rail and bus companies have been subject to constant shifting of accounting periods and changes in company identities as the structure of both industries gradually settles down. Company accounts form the predominant source of data for the infrastructure and supplier operating costs, and for revenues.

The UK comprises Great Britain and Northern Ireland. In turn, Great Britain comprises England, Scotland and Wales. As far as possible, this account has attempted to include transport costs and revenues in the UK as a whole. However, whilst we have received useful assistance from the Northern Ireland authorities, it remains the case that data is not as comprehensive there as it is for Great Britain. Therefore some of the results cover Great Britain (GB) only, and we try to make it clear in the titles and footnotes where this is the case.
Table 2: Basic economic indicators, UK

	Indicators
	Unit
	1996
	1998

	Population

Area

Population/sq km

GDP (PPP)

GDP per capita
	Million

‘000 sq km

€ billion

€ per head
	58.8

244

241

-

20,045


	59.2

244

242

1,249

21,140


Sources: UK National Accounts - The Blue Book (ONS, 2000); TSGB (DETR, 1999)

Table 3 gives some further basic data, which relates specifically to the transport sector. Omitted from Table 3, because it cannot reliably be allocated to particular modes, is employment in transport and transport-related industries. This is estimated in official statistics at 1.819 million employees in 1996 and 1.840 million employees in 1998. These figures include those employed by companies whose main business is transport, including for all modes: operators of infrastructure and services; travel agents; cargo handling agents; vehicle and equipment manufacturers; retail distribution operators; and vehicle maintenance.

If employment in travel agents; cargo handling agents and vehicle manufacture are excluded - to given a narrower measure of employment in transport - the figures are: 1.367 million in 1996 and 1.360 million in 1998.

Table 3: Basic transport related indicators for UK 1998

	Indicator
	Road
	Rail
	Air
	Water
	All

	
	Bus &

Coach
	Car
	Motorcycle
	Pedal

Cycle
	All

road
	
	
	
	Modes

	Transport Performance

Passengers (bn kms)

Goods lifted(mt)

Goods moved (btkm)
	45

.

.
	617

.

.
	4

.

.
	4

.

.
	671

1,727

159
	44

102

17.4
	7

.

.
	.

149

56.9
	722

2,131

245

	Transport Network
	
	
	
	
	
	
	
	
	

	Network length (1000km)
	.
	.
	.
	.
	393
	17
	.
	.
	.

	Transport Vehicles
	
	
	
	
	
	
	
	
	

	Registered vehicle (000’s)
	85
	23,886
	788
	.
	25,523
	.
	0.837
	9.132
	.


Source: TSGB (DETR, 1999)
2.1.1 Road Transport

As in most countries, the road network is largely publicly owned and maintained; though the vehicles upon it are predominantly private cars, or commercial vehicles carrying passengers and goods for commercial operators. The Highways Agency acts on behalf of the Department of Transport, Local Government and Regions (DTLR) for the construction and maintenance of the Motorway and Trunk road network, while local authorities look after roads of lower classification.

Some short sections of the network, mainly major bridges and tunnels such as those across the River Thames at Dartford in Kent, are operated by a separate agency, or company, and typically charge users of that part of the infrastructure tolls. Many operate in a deficit, being subsidised by local and national government.

One new section of Motorway has been constructed on a design build finance and operate (DBFO) basis, where a consortium of firms build the road and maintain it for 30 years. This period may vary in future projects. The consortium will be paid a ‘shadow toll’ for the traffic using the section of road, which is intended to cover their construction and maintenance costs. At the end of the agreed contract the road becomes the property of the government. In principle, the system places considerable risks on the supplying consortium, and avoids large-scale public capital investment, although the sharing of risk is in practice often more complex than this (NERA 1999). It is proposed to construct other new sections of road as DBFO schemes in the future.

Within UK transport as a whole, the road network in the UK carries 93% of passenger kilometres and 65% of freight tonne kilometres (water, mainly coastal shipping, carries 23% of freight). Statistics on vehicle use by class of road are given below.

2.1.2 Rail Transport.

During the last decade the railways of Great Britain (England, Wales and Scotland) have seen very radical changes in ownership and operation. The rail network in Northern Ireland and London Underground Limited are still in the public sector, although the Government’s plans for a Public Private Partnership on the Underground may effectively privatise the provision of infrastructure services, whilst retaining ultimate public ownership, in the same manner as a DBFO arrangement.

Between 1992 and 1997 the former British Railways Board was broken up, the rail infrastructure and most property being sold to one company, Railtrack plc. A number of Train Operating Companies (TOC’s) were awarded franchises following a tendering process. The length of time of these franchises varies, and in order to allow a change of operator on termination of a franchise the rolling stock was sold to specialist leasing companies ROSCOs). These three groups of companies combine to supply the rail passenger services in GB. Each franchise is offered limited protection against competition, though on some routes such as London to Hull, new operators are now being allowed to compete for traffic without subsidy, but this does not affect the base year for UNITE accounts 1998, or 1996.

Table 4. Road traffic, by type of vehicle and class of road, 1996

	Billion vehicle kilometres

	
	Goods vehicles2
	

	
	Rigid by number of axles
	Articulated by number of axles
	

	
	Cars

And

Taxis
	Motor

cycles

etc
	Larger

Buses and

Coaches
	Light

Vans1


	2
	3
	4 or

more
	3 + 4
	5
	6 or

more
	All
	All

motor

vehicles
	Pedal

cycles



	Motorways
	56.4
	0.3
	0.5
	6.2
	3.8
	0.4
	0.4
	1.7
	3.1
	1.0
	10.3
	73.7
	0.0

	Built-up major roads:
	
	
	
	
	
	
	
	
	
	
	
	
	

	Trunk
	7.7
	0.1
	0.1
	0.9
	0.4
	0.0
	0.0
	0.1
	0.1
	0.0
	0.6
	9.4
	0.0

	Principal
	60.0
	0.9
	1.2
	6.3
	2.3
	0.2
	0.2
	0.2
	0.3
	0.1
	3.3
	71.6
	0.6

	All built-up major roads
	67.7
	1.0
	1.3
	7.2
	2.7
	0.2
	0.2
	0.3
	0.4
	0.1
	4.0
	81.1
	0.7

	Non built-up major roads:
	
	
	
	
	
	
	
	
	
	
	
	
	

	Trunk
	49.6
	0.5
	0.4
	5.9
	2.9
	0.3
	0.3
	0.9
	1.7
	0.7
	6.9
	63.2
	0.0

	Principal
	51.4
	0.6
	0.5
	5.8
	2.4
	0.3
	0.3
	0.4
	0.6
	0.2
	4.2
	62.5
	0.2

	All non built-up roads
	101.0
	1.0
	0.9
	11.7
	5.3
	0.6
	0.6
	1.3
	2.4
	0.9
	11.1
	125.8
	0.2

	All minor roads
	137.3
	1.9
	2.2
	15.2
	4.3
	0.3
	0.2
	0.2
	0.2
	0.1
	5.4
	162.0
	3.3

	All roads
	362.4
	4.2
	4.8
	40.4
	16.1
	1.5
	1.4
	3.5
	6.1
	2.1
	30.7
	442.5
	4.3


1 Not exceeding 3.5 tonnes gross vehicle weight

2 Over 3.5 tonnes gross vehicle weight

Source: TSGB (DETR, 1997)

Table 5. Road traffic, by type of vehicle and class of road, 1998

	Billion vehicle kilometres

	
	Goods vehicles2
	

	
	Rigid by number of axles
	Articulated by number of axles
	

	
	Cars

And

Taxis
	Motor

cycles

etc
	Larger

Buses and

Coaches
	Light

Vans1


	2
	3
	4 or

more
	3 + 4
	5
	6 or

more
	All
	All

motor

vehicles
	Pedal

cycles



	Motorways
	62.3
	0.3
	0.5
	6.9
	4.0
	0.5
	0.4
	1.5
	3.4
	1.2
	11.1
	81.1
	0.0

	Built-up major roads:
	
	
	
	
	
	
	
	
	
	
	
	
	

	Trunk
	7.5
	0.1
	0.1
	0.9
	0.4
	0.1
	-
	0.1
	0.1
	-
	0.6
	9.3
	0.0

	Principal
	58.4
	0.8
	1.2
	6.3
	2.2
	0.2
	0.2
	0.2
	0.3
	0.1
	3.2
	69.9
	0.6

	All built-up major roads
	66.0
	0.9
	1.3
	7.2
	2.5
	0.3
	0.2
	0.2
	0.4
	0.2
	3.8
	79.1
	0.6

	Non built-up major roads:
	
	
	
	
	
	
	
	
	
	
	
	
	

	Trunk
	52.1
	0.5
	0.4
	6.2
	2.9
	0.4
	0.3
	0.8
	1.8
	0.8
	7.1
	66.3
	0.1

	Principal
	54.5
	0.6
	0.5
	6.4
	2.5
	0.3
	0.3
	0.4
	0.7
	0.3
	4.4
	66.3
	0.2

	All non built-up roads
	106.6
	1.1
	1.0
	12.6
	5.4
	0.8
	0.6
	1.1
	2.5
	1.1
	11.4
	132.6
	0.2

	All minor roads
	141.0
	1.7
	2.3
	15.7
	4.4
	0.4
	0.3
	0.3
	0.3
	0.1
	5.8
	166.6
	3.1

	All roads
	375.9
	4.0
	5.0
	42.5
	16.3
	1.9
	1.4
	3.1
	6.7
	2.6
	32.1
	459.4
	4.0


1 Not exceeding 3.5 tonnes gross vehicle weight

2 Over 3.5 tonnes gross vehicle weight

Source: TSGB (DETR, 1999)
The freight sector was also broken up into a number of smaller companies but was bought by two companies, EWS and Freightliner. These were given limited protection from competition for some existing traffic flows for five years. In addition an open access operator, Direct Rail Services (DRS) was formed. Two aggregates firms have had a joint own account operation for the last 15 years, but unfortunately its accounts are not separable from the rest of their business.

In practice, all of these groups of companies have subcontractors, as well as subcontracting work to one another. Notably these include the infrastructure maintenance firms who work under contract to Railtrack plc. For reasons of space and difficulty in obtaining all the data these subcontractors are not shown separately in the UNITE accounts, though their revenues are covered in the expenditure of the operating companies.

In October 2001, Railtrack was put into financial administration by the Government. The situation at the time of writing, April 2002, was that an offer had been made by Network Rail, a government-backed ‘not-for-profit’ company, including ‘members’ from amongst the train operating companies. The role of the track authority is not, however, expected to change, nor is the overall industry structure. Therefore, there are few or no apparent implications for the social costs and revenues of rail transport in the short to medium term.

Table 6. Basic indicators national rail network GB

	Year
	1996/97
	1998/99

	Passengers

    Passenger kilometres (bill)

    Passenger receipts (€m)
	32.1

3,783
	35.9

4,545

	Freight

   Tonnes lifted (mill)

   Tonnes moved (btkm)

   Average length of haul (km)
	101.7

15.1

148
	102.1

17.4

170

	Network

   All routes (km)

   Open for passenger traffic

   Open for freight traffic only

   Network Electrified

   Passenger stations open
	16,666

15,034

1,632

5,176

2,498
	16,659

15,038

1,621

5,166

2,499

	Passenger charter

   Punctuality (%)

   Reliability (%)
	92.5

99.1
	91.6

98.8


Source: TSGB (DETR, 1997,1999), SSRA (2000).

2.1.3 Public Transport - Bus, Tram and LRT.

Only a few urban areas in the UK have a tram or LRT system. Though some on-street running does exist, the networks outside of London and Glasgow tend to use trackbed which originally formed part of the national rail network. Some of the tram operations have been taken over by private sector companies, often an urban bus operator such as in Sheffield where a subsidiary of Stagecoach Holdings plc now operate the trams.

The number of passenger journeys on the various underground and LRT systems is given in table 7.

Table 7:  Underground and LRT Passenger Journeys

Year




1996

1998



London Underground
772

866

Docklands Light Railway
 16.7

  27.6

Glasgow Underground
 13.7

  14.6

Altram Manchester
 13.4

   13.2

Tyne & Wear Metro
 35.4

   33.8

Sheffield Supertram
   7.8

   10.4 

All LRT
859

966

Source: TSGB (DETR, 2000d)

Most of the publicly owned bus operations in GB were sold to the private sector during the 1980’s and some very large groups have now been established. Notable among them are Arriva (fleet size 6134 buses), First Group (9485 buses), Go-Ahead Group (2452 buses) and Stagecoach Holdings (7719 buses). These four groups operate about one third of the all the buses and coaches registered in Great Britain. However, all four groups have other transport interests, such as Train Operating Companies (TOC’s) and airport handling companies as subsidiaries, as well as interest overseas (TAS 1999).

Table 8: Bus industry statistics, GB

	Indicator
	Unit
	1996/97
	1998/99

	Local bus journeys
	Mill
	4350
	4248

	Local bus receipts
	€m
	3835
	3872

	Concessionary fare

reimbursement
	€m
	665
	649

	Public transport

support
	€m
	369
	396

	Operation cost/km

(excluding depreciation)
	€ km
	1.38
	1.34


Source: TSGB (DETR, 1999); TSGB (DETR, 2000d)

One or two of the major groups now dominate bus services in most urban areas. Competition exists from smaller operators, who are free to compete provided they can obtain the appropriate licences to operate buses including an Operators Licence, and employ a manager with the appropriate Certificate of Professional Competence (CPC). Apart from giving six weeks notice of starting or withdrawing a service, operators are subject to few commercial constraints.

Local authorities can subsidise bus services under strict conditions; mainly where no service is provided to an area, or only provided for part of the day. They can also make peak enhancement payments in order to increase capacity. 

The regulatory system adopted, while resulting in severe competition in a small number of areas is generally seen as providing a poorer quality of service to users, though public expenditure on the provision of bus services has been considerably reduced. London adopted a different system in that routes or groups of routes are franchised to operators for a limited period of time. In general the same large operators win most of the franchises, but the regulating body has greater control over the quality of the service provided.

2.1.4 Aviation

Of all passenger journeys in the UK during 1998, air accounted for only 1% of the total 728 billion passenger kilometres by all modes. However, air traffic is expanding rapidly and this is believed to be partly a result of a number of low cost airlines starting services. Though the expansion has been greatest on routes to Europe, nevertheless Easyjet, Go and Buzz all offer domestic routes, notably between London, Edinburgh and Glasgow.

The UK’s national airline, British Airways, was privatised during the 1980’s along with most airports then in the public sector. Only a few local authority airports remain, and private companies operate some of these; though one major airport, Manchester, does remain in the ownership of a consortium of local authorities.

Table 9: Aviation Industry Statistics UK

	Indicator
	Unit
	1996
	1998

	Airports

Air Transport Movements (ATM’s)

Terminal Passengers

(arrival or departure)

Cargo handled
	000’s

million

tonnes 000’s
	1352

120.7

1722
	1516

142.2

2043

	UK Airlines: UK Domestic Traffic

Aircraft km flown

Passengers uplifted

Passenger kilometres

Cargo uplifted

Cargo moved
	M km

Million

Billion kms

Tonne 000’s

M t km
	114

15.3

6.3

100

36
	125

16.9

7.0

98

34

	UK Airline fleet
	Number at year end
	722
	837


Source: TSGB (DETR, 1997); TSGB (DETR, 1999)

Air safety and traffic control are still supervised by the Civil Aviation Authority (CAA) and National Air Traffic Services (NATS), though this is expected to cover its costs by charges levied on operators and the sale of data and forecasts. It is proposed by the Government that future development of the air traffic control system at least should be privately funded. 

2.1.5 Waterborne Transport-Coastal Shipping and Inland Waterways

Although inland waterways in the UK are little used for freight traffic, with the exception of a few river estuaries and canals such as the Aire and Calder Navigation, and the Manchester Ship Canal, coastal shipping is a major carrier. In 1998 water transport moved 23% of all goods by weight (56.9 billion tonne km). This includes coastwise shipping and traffic on inland waterways, but excludes imports and exports. Of this total, 45.2 bn tkm were petroleum products mainly being moved from refineries to distribution points. Only 1.80 bn tkm occurred on inland waterways (0.7% of UK goods moved).

As with all other modes, waterborne transport is generally run by private sector companies. British Waterways are still publicly owned, but the canal network is primarily used for leisure and water management purposes. Virtually all the ports in the UK are owned and operated by private companies. Some small ports are still local authority owned, but private companies operate many of these. 

Table 10: Waterborne transport within the United Kingdom, 1996 and 1998

	(a) Goods moved
	
	Billion tonne-kilometres

	
	1996
	1998

	Seagoing traffic:
	
	

	  At sea
	
	

	     Coastwise
	45.4
	45.0

	     One-port
	7.9
	10.0

	     Total at sea
	53.3
	55.0

	  Inland waterways:
	
	

	     Coastwise
	0.2
	0.2

	     One-port
	0.3
	0.3

	     Foreign
	1.2
	1.3

	  Total inland waterways
	1.7
	1.8

	Total seagoing traffic
	55.0
	56.8

	Internal on inland waterways
	0.2
	0.2

	Total inland waterways
	1.9
	2.0

	Total waterborne traffic
	55.3
	56.9

	
	
	

	(b) Goods lifted1
	
	Million tonnes

	Seagoing goods lifted:
	
	

	  At sea
	
	

	     Coastwise
	71
	77

	     One-port
	34
	33

	  Inland waterways
	
	

	     Coastwise
	9
	10

	     One-port
	10
	8

	     Foreign
	32
	35

	Total seagoing1
	137
	145

	Internal on inland waterways
	6
	4

	Total inland waterways
	57
	57

	Total waterborne traffic1
	142
	149


1 Tonnages of coastwise traffic and one-port traffic on inland waterways are counted both ‘at sea’ and ‘inland waterways’; these tonnages are therefore included once only in the total. Tonne-kilometres ‘at sea’ and on ‘inland waterways’ are additive.

Source: TSGB (DETR, 2000d).

2.2 Input Data per Cost and Revenue Category

2.2.1 Infrastructure costs

The main data input was a long and disaggregated time series by mode needed for the perpetual inventory model (PIM). Most of this data was collected from official statistics, though additional information was obtained from company accounts where this was appropriate, notably life expectancy of assets.

As many transport sector activities are in the hands of private operators we have tended to use the life expectancies for assets as published in their accounts. If these were not available we have used the standard UNITE life expectancies.

Table 11: Average life expectancies of asset types for UK (years).

	Initial value of capital stock
	Road
	Rail: Average
	Rail: Range
	Air: Average
	Air: Range
	Inland

Water-ways
	Maritime 

Transport

	Earthwork/ tracking/ drainage
	
	100
	
	
	
	
	Up to 50

	Pavement
	20 to 25
	
	
	12
	10 to 15
	
	

	Bridges/tunnels
	
	100
	
	100
	Up to 100
	
	

	Equipment
	
	12
	
	10
	4 to 20
	12
	2 to 30

	Buildings
	
	50
	30 to 40
	33
	Up to 60
	40
	Up to 50

	Road surface
	10
	
	
	
	
	
	

	Track
	
	100
	14 to 40
	
	
	
	

	Signalling
	
	35
	10 to 50
	
	
	
	

	Electrification
	
	40
	33
	
	
	
	

	Telecomms
	
	15
	7 to 40
	
	
	
	

	Runway bases
	
	
	
	100
	Up to 100
	
	

	Floating craft
	
	
	
	
	
	
	Up to 30


Notes and sources: Figures for road from Highways Agency. Average rail figures primarily from Railtrack plc accounts. Ranges are from BRB accounts. The Railtrack estimate for track is likely to be reduced following the Hatfield accident. Airport figures are from the accounts of BAA plc (formerly the British Airports Authority). Figures for inland waterways are from the accounts of British Waterways Board Figures for marine transport (ports) are from the accounts of Associated British Ports which handle about one fifth of UK trade.

The privatisation of the transport sector in the UK means that we were unable to produce long time series financial data. Where data was available it was inconsistent. As an alternative to the use of the PIM we used figures given in the relevant company accounts, notably ‘net assets’, ‘depreciation’, ‘interest’ and ‘operating costs’. The vast majority of such assets are used for transport operations though many companies are also engaged in other non-transport activities to a limited extent.

In the case of rail data was collected from the accounts of the only infrastructure company, Railtrack plc. Other modes comprise a number of operators, though for airports two companies own and operate nine airports. These companies, BAA plc and Manchester Airport plc, handle over 90% of total terminal passengers.

Seaports are owned by a large number of companies and, unlike airports, significant flows of traffic are dispersed amongst a number of these operators. Cost data has been obtained from ports handling about 30% of UK trade. Inland waterways are controlled by British Waterways, mainly for non-commercial traffic. Their costs are given for information.

2.2.2 Supplier Operating Costs

Supplier operating costs have been compiled for the national rail network and the bus industry, with the exception of smaller operators. Data was mainly obtained from surveys of both industries, together with national statistics and publications by the Strategic Rail Authority who now regulate the rail industry.

The rail accounts consist of a total of 37 companies, of which 28 are TOC’s, 5 are freight operators, and 3 are rolling stock leasing companies. The date of reporting varies between companies; the date chosen was the one which most represented the year concerned, so annual accounts were chosen so as to maximise the coverage of the 1998 calendar year, and these figures would be used for the core year data of 1998. 

In the case of the bus industry accounts we initially used the group accounts of the large companies. However, most of these also contained commercial activities in other countries, as well as rail and other interests in the UK. Therefore we decided to use the accounts of the individual operating companies within the group. 

2.2.3 User Costs

Our account of user costs makes use of the available data to estimate the costs of congestion and delays to UK transport users. The primary focus is on congestion. For road traffic, including bus and coach public transport, highly disaggregate data on flows by link type has been available. Combined with data on speed-flow conditions by link type, this allows an analysis of total congestion costs.

For other modes, data on the extent of congestion has not been obtained. Instead, data on delays to scheduled services has been obtained for rail and air, which makes possible an analysis of delay costs to users (of which congestion is a prominent cause).

No adequate data was available for inland waterways or seaports. Rail, and seaborne freight were also not addressed due to the lack of suitable good-quality data on congestion or delays. However, air freight delays were addressed - see Section 2.2.3.2(b).

Road traffic statistics in the UK usually merge bus and coach categories together. As a result the costs of road congestion to bus passengers appears in the road account rather than in public transport account.

To establish a basis for the UNITE valuations of delays, state of the art research studies for the value of time were reviewed and summarised in “Valuation Conventions for UNITE” (Nellthorp et al 2001). The monetary value for travel time delays uses the values from this work applied by travel purpose (business or leisure) and mode for the UK in 1998, the core year, together with 1996. An estimate for 2000 was produced to help in making a forecast for 2005 in the case of rail passenger and air passengers and freight. See table 13 below.

2.2.3.1
Road Transport

Data used for the road congestion costs is the official road traffic database usually used for the National Road Traffic Forecasts. This contains traffic data on 5 vehicle classes for 1996:

· car.

· light goods vehicles (gross weight less that 3.5 tonnes);

· rigid heavy goods vehicles;

· articulated heavy goods vehicles; and,

· public service vehicles (buses and coaches).

Car data is further subdivided into 6 journey purposes.  4 of these relate to home based trips (work, employer’s business, essential other and discretionary other).  The other 2 relate to non-home based trips (work and employer’s business, other).

The traffic database is highly disaggregate.  In addition to the vehicle type/ journey purpose categories above, the data is split by: 2 directions of travel (busy/ non-busy); 11 area types; 12 road types; and, 19 time periods.  The full level of disaggregation was used in the calculations performed for the UK account.

The database was developed by the Department of Transport on the basis of traffic counts at 25,000 points, NTS, CSGTR, etc. etc.  Light duty vehicle (i.e. car and light goods) and heavy duty vehicle speeds were estimated by the Department on the basis of the traffic data and the use of speed-flow curves corresponding to the road type in question.

The value of time was taken from Nellthorp et al. (2001).  Some of the categories of journey purpose for car in the traffic database did not correspond to those in Nellthorp et al. (2001), and for these the relative proportions by UNITE journey purpose were estimated in order to weight the UNITE values to give the relevant values of time.  

In cases for which the value of time had to be estimated, for example, light goods vehicles for which the UNITE definition (<12 t) and the traffic database definition (<3.5 t) do not correspond, the UNITE value of time for a car on employer’s business was factored by the relative values of the official values of time (Transport Economics Note, DTLR 2001b) for the respective vehicle classes. Table 12 shows the values of time used.

[image: image3.wmf]Internal/external accident costs

Cost category

Internal

External

Material damage

All material damage

Administrative costs

Transport authority admin costs*

Police and legal/professional admin costs

Medical costs

Insured medical costs

Uninsured medical costs

Production losses

All net production losses

Risk value

Risk value

*may not be available for all countries

Table 12: UNITE UK Account Values of Time by Road Vehicle category (€ per hour)

Sources: Nellthorp et al (2001); DTLR (2001b).

Note:
1998 prices and values; factor cost unit of account;


HBW: Home Based Work;


HBEB: Home Based Employers Business;


HBEO: Home Based Employers Other;


HBDO: Home Based Domestic Other;


NHBWEB: Non-Home-Based Work Employers Business;


NHBO: Non-Home Based Other.

2.2.3.2
Rail Transport

a) Rail Passenger Transport

In order to estimate the delays to rail passengers in the UK an average delay to the trains of each franchise operator was derived. To this was added the delays resulting from cancelled trains. The basis of our calculations is the Public Performance Measure (PPM), which measures the lateness of trains relative to their scheduled arrival time at the final destination station, and passenger journey figures, both in ‘On Track’ for 1/4/2000 to 14/10/2000 (SSRA, 2000). The edition of ‘On Track’ for the second half of the year 2000 was set aside as results were influenced by the aftermath of the Hatfield accident, whereas the UNITE project required calculations for 1996 and 1998. Estimates for whole of year 2000 excluding the effect of Hatfield were produced in order to forecast the figures for year 2005.

An additional source of data was the ‘TAS Rail Industry Monitor 1999’. This was used for passenger journeys and as a source for missing data in ‘On Track’.

The punctuality data for 2000 was then used as a basis for estimating the number of trains late in 1996 and 1998 by between:


Early to 5 min late, assumed average passenger delay nil


5 to 10 mins late, assumed average passenger delay 7.5 mins


10 to 15 mins late, assumed average passenger delay 12.5 mins


15 to 20 mins late, assumed average passenger delay 17.5 mins


Over 20 min late, assumed average passenger delay 30 mins

In the case of trains cancelled, assumed average passenger delay is 30min in the case of franchises where the PPM is based on 5 min lateness, and 45 min in the case of Inter-City franchises where PPM is based on 10 min lateness. This reflects the difference in service intervals, which would be faced by passengers whose trains were cancelled.

The proportions of train delays in 2000 were applied to the operations of each train operating company (TOC) in 1996 and 1998, scaled by the difference between the PPM in 2000 and the Charter performance measure in the relevant year. From this a total passenger delay figure was produced for each TOC and the value of time for business commuting and leisure applied as per the proportion in TSGB and UNITE to give the results in the Table below.

The method of estimation of Rail delays for year 2005 was as follows. The Ten Year Plan (DETR 2000c) set a target of 50% growth in passenger kilometres over the 10-year period. However, if investment in infrastructure was not made, capacity would be limit growth to 23%. As investments proposed would not peak until 2005/6 the only significant piece of new rail infrastructure opened by 2005 would be the Channel Tunnel Rail Link (CTRL), we estimate a growth in passenger journeys of 11.5% on those in 2000. Passenger delays will, on balance, remain at the levels of 2000 based on the following set influences which we expect - in approximate terms - to cancel out:

Negative

· Few significant infrastructure improvements by 2005

· Peak investment in infrastructure projects causing delays

· TOC’s attempting to operate more trains

Positive

· New rolling stock introduced which increases capacity and reliability

· Hatfield accident resulted in infrastructure maintenance being brought forward reducing future delays.

Thus the estimated value of rail passenger delays in 2005 are based on delays of 35million hours, 1044million passenger journeys with an average delay of 0.0335 hours. The journey purpose split for valuation purposes is 1/11 business, 6/11 commuting and 4/11 leisure, based on TSGB data.

b) Rail freight transport.
We have not been able to produce data on the delays to freight trains in the UK within the resources of this study. However, a report has estimated the compensation payable to passenger TOC’s as a result of passenger trains being delayed by freight trains to be €20.6mpa (ORR 2000).

2.2.3.3
Aviation.

a) Air passenger traffic.

Delays to air passengers were calculated by using the detailed data from the ten airports (nine in 1996) in the UK handling the most passengers, 88% of the UK total. This was used to produce an average delay per flight for a given year, weighted by the number of passengers at each of the ten airports, and this figure was then used as an estimate for all UK passengers. It is assumed that while delays to scheduled flights at smaller regional airports may be less, these are counterbalanced by longer delays to charter flights. A forecast for delays in 2005 was generated using a projection from the 1996, 1998 and 2000 figures. The airports concerned are:

Birmingham


Edinburgh


Gatwick

Glasgow


Heathrow


London City

Luton



Manchester


Newcastle

Stansted



The number and type of passenger were taken from data supplied by the Civil Aviation Authority (CAA), actual in the case of 1996 and 1998, together with the CAA forecast for 2005. The values of time from UNITE for business (€28.50) and leisure (€10.00) passengers was then applied to produce the estimated costs (Nellthorp et al 2001).

b) Air Freight transport.
As 60% of UK airfreight is carried on scheduled services, much of it as belly hold traffic on passenger flights, it is reasonable to assume that the average delay is the same for cargo. The average VOT of €4.00 per tonne per hour for airfreight was used as per UNITE (Nellthorp et al 2001). The volume of freight at UK airports was obtained from TSGB 2000 and the forecast for 2005 based on the average increase in traffic during the 1990’s of 8.8% pa, giving an estimate of 3.23million tonnes in 2005.

2.2.3.4
Waterborne transport
We have not been able to produce any usable data on the delays to waterborne traffic in the UK. It is our understanding that Government or port authorities gather no such data, and it is not feasible to contact every operator directly. 

2.2.3.5
Summary of Data Input

A summary of the values of time used, together with the sources and quality of data used are shown in the table below.

Table 13: Values of time used for estimating user costs in the UK

	VOT by mode and purpose
	Unit
	UNITE values 1998

	Rail passenger

   Business

   Commuting

   Leisure
	€/hour


	21.00

 6.40

 4.70

	Air

   Business

   Leisure
	€/hour
	28.50

10.00

	Freight

   Air-average/tonne
	€/hour
	 4.00


Source: Nellthorp et al (2001).

2.2.4 Accident Costs

The accident costs for the UK have been calculated for all modes using the agreed UNITE methodology. Input data is available for each mode, although this data is much more detailed - hence useful - for road transport than for any other mode.

A particular issue is the treatment of transport sector employees who become involved in transport accidents. In line with the approach established in the UNITE Pilot Accounts for Switzerland and Germany, crew involved in accidents by rail, water and sea are excluded from the final accounts, whilst operational and maintenance staff for road, such as lorry drivers, are included in the final accounts (see Chapter 5). However, the basic data in this chapter and the analysis in Chapter 4 give as much information as possible on accidents and casualties - including the numbers of transport employees who became accident victims.

Property damage costs have only been produced for the road sector - data was not available for other modes. As a quality indicator, the number of reportable incidents have been shown in the tables for modes other than road in order to show the number of occasions on which the regulatory authorities have been advised of an incident. Most incidents do not cause injury to passenger or crew, but indicate a failure in safety systems.

a) Road Accidents

The majority of accident victims and the resulting costs occur in the road sector of the transport industry and these statistics are published annually on the number of injury accidents in the UK in  “Road Accidents Great Britain, The Casualty Report” and “Northern Ireland Road Statistics”. 

The number of damage only road accidents have been calculated using the method adopted by DTLR following research undertaken on their behalf. It is estimated that for every injury accident the number of damage only accidents (DOA’s) by road type is as follows:


Motorway
  7.6


Urban roads
17.7


Rural roads
  7.8

Using this method produces an estimate of over 3.5 million DOA’s in each year. This is twice the estimate we produced based on the number of insurance claims published by the Association of British Insurers (ABI). The difference is consistent with the fact that the ABI data exclude minor accidents where no claim is made.

Apart from DOA’s, all accident data in terms of number of incidents and the casualties involved has been taken from official statistics. As the reporting of injuries caused by transport accidents, which are treated by medical staff, is a legal requirement in the UK these statistics are thought to be accurate. 

b) Rail, Maritime, Inland Waterway and Aviation
Accidents in modes other than road are reported for the UK (in spite of the title) in “Transport Statistics Great Britain” each year. They are generally segmented by passengers and crew; the latter are reported for information though they are not required for UNITE. However, for marine and air transport casualty rates tend to be higher than for passengers. The figures for rail also include trespass and suicide casualties, though it is not possible to separate these categories with any degree of certainty. 

Whereas road casualties are categorised as fatal, severe or slight, other modes report only fatalities and non-fatal casualties. 

Table 14:  UK Transport Sector Casualties

	Year
	1998
	1996
	2005

(Forecast)

	Road casualties:

Fatal

Severe injury

Slight injury

Damage only accidents

Rail casualties (GB only)

Passengers: 

Killed

Injured

Staff & others:

Killed

Major injury

Minor injury 

Trespassers & suicides:

            Deaths

            Injuries

Maritime casualties

Passengers: 

Killed

            Injured

Crew:

Killed

Injured

Air casualties

Passengers: 

Killed

            Injured

Crew:

Killed

Injured


	3,137

34,633

201,153

3,581,150

20

2,671

19

376

2,171

247

149

2

133

2

317

11

33

17

31
	3,274

37,327

195,592

3,550,190

17

2,449

8

310

1,992

251

106

2

89

3

393

10

27

28

29
	2,259

24,936

199,745

3,688,943

28

2,658

5

347

2,008

259

131

1

96

4

418

12

30

19

36


Source: RAGB (1997, 1999); TSGB (1997, 1999); own estimates.

2.2.5 Environmental Costs

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

2.2.5.1
Air pollution

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

Table 15: Environmental data in the EcoSense database

	
	Resolution
	Source

	Receptor distribution
	
	

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

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

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

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

	Meteorological data
	
	

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

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

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

	Emissions
	
	

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

	Source: IER.


Receptor data

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

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

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

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

Emission data

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

Meteorological data

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

With regard to costs due to air pollution, not only direct emissions from the operation of a vehicle or vessel are relevant, but as well the provision of fuel or electricity. Electricity production was considered explicitly in the emission calculations, emissions due to fuel provision have to be quantified. The respective emission factors for petrol, diesel and kerosene are given in table 16. These factors comprise the process steps crude oil extraction, refining and transport.

Table 16: Indirect transport emissions caused by energy and fuel production in 1998

	Type of emission
	Unit
	CO2
	PM10
	NOx
	SO2
	NMVOC

	Emissions caused by the production of 
	g/kg fuel
	
	
	
	
	

	Petrol
	
	560
	0.105
	1.10
	1.90
	1.80

	Diesel
	
	400
	0.047
	0.96
	1.40
	0.62

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

	Coal
	
	34 000
	3.5
	44.4
	38.1
	n.a.

	Lignite
	
	31 900
	3.1
	50.6
	13.8
	n.a.

	Oil
	
	67 000
	48.9
	170.4
	404.3
	n.a.

	Gas
	
	14 800
	17.9
	69.3
	3.25
	n.a.

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


Comparison of road transport emissions from UK data sources - primarily the NETCEN database - with emissions in the EcoSense database (EMEP98 emission inventory) revealed that:

· primary particle emission data in NETCEN were in general between 40 and 65% lower than the data in the EcoSense database;

· SO2 emissions were 300% higher in NETCEN;

· NO2 figures are comparable;

· for NMVOC emissions, the NETCEN data was overall 11% higher than in the EcoSense database.

Of the above differences, the differences in the primary particle emissions have the biggest implication for the total costs.

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

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

Air  Pollution in the UK

Estimates of fuel consumption and emissions from the UK transport sector are given in the tables below.

a) Road Transport
Most of the emissions from road transport are generally forecast to decline over time even though total vehicle kilometres increase, except in the case of urban buses. This is based on new technology mainly in vehicle engines being more efficient, and the introduction of new fuels, notably low sulphur diesel. It is assumed that these will be as successful as the introduction of unleaded petrol, based on the moral ‘if you don’t want it in the air don’t put it in the tank’.

b) Rail Transport
Emissions from the UK’s national rail network will increase as a result of forecast increases in the volumes of traffic using rail. Apart from metropolitan areas and some main trunk routes, which are electrified, most trains use diesel engine propulsion and only a small proportion of freight train use electric traction.

Electric traction does generate indirect emission arising from power stations. In 1998 rail consumed 0.7% of electricity consumed in the UK (DTI 2000). Taking this as an average of the emission from power stations the indirect rail pollution estimates would be:


CO2
287,000 tonnes


Methane
  133 tonnes

SO2
7,500 tonnes

Black smoke
  100 tonnes

PM10
160 tonnes

Nox
2,548 tonnes

Co
  500 tonnes


The level of sulphur will decline in future mainly as a result of the importation of low sulphur coal.

Table 17: Direct Transport Emissions UK 1998
	Mode


	Vehicle use (bn. veh km)
	Fuel used mt
	PM10

k.t
	NOx

k.t.
	SO2

k.t
	NMVOC

k.t
	CO2

k.t. carbon

	Road transport

  Motorcycles

  Passenger cars-petrol

  Passenger cars-diesel

  Buses and coaches

  Light goods vehicles (<3.5t)-petrol

  Light goods vehicles (<3.5t)-diesel

  Heavy goods vehicles (>3.5t)

Total road
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Vehicle hours

billion

1.25

0.16

0.04

0.03

0.02

Value of hours

€ billion

10.03

1.33

1.44

0.90

1.53

15.22

1998

Units

Vehicle hours

billion

1.55

0.21

0.05

0.03

0.02

Value of hours

€ billion

12.78

1.74

1.67

1.06

1.89

19.13

4.0

375.9
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5.0

42.5

32.1

459.4
	:

:

:

:

:

37.0
	0.36

7.47

3.99

3.27

0.51

7.55

15.20

38.35
	0.48

413.68

18.00

55.87

25.53

21.73

263.99

799.28
	:

:

:

:

:

:

:

69.00
	20.88

460.07

3.35

10.67

28.08

7.33

54.80

585.18
	:

:

:

:

:

:

:

35,200

	Rail transport
	:
	10.5
	:
	12.00
	1.00
	2.00
	485

	Public transport

  Urban buses

  Other public transport
	2.7
	:

:
	2.32

:
	39.79

:
	:

:
	8.13

:
	6,943

933

	Aviation
	:
	10.1
	15.00
	18.00
	:
	0.28
	673

	Short sea shipping
	:
	1.1
	0.001
	0.00
	25.00
	2.00
	930


Source: AEAT (2001)

Table 18: Direct Transport Emissions UK 1996
	Mode


	Vehicle use (bn. veh km)
	Fuel used mt
	PM10

k.t
	NOx

k.t.
	SO2

k.t
	NMVOC

k.t
	CO2

k.t. carbon

	Road transport

  Motorcycles

  Passenger cars-petrol

  Passenger cars-diesel

  Buses and coaches

  Light goods vehicles (<3.5t)-petrol

  Light goods vehicles (<3.5t)-diesel

  Heavy goods vehicles (>3.5t)

Total road
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7.57

20.20

7.57

5.05
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5.98

8.06

33.91

33.91

76.07

1998

7.8

20.7

7.8

5.2

10.9

6.1

8.3

34.8

34.8

78.1

2005

9.08

24.22

9.08

6.05

12.71

7.17

9.66

40.65

40.65

91.21

4.2

362.4
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of which: 

Fatal

3,274
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6.4

Serious injury
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167.3
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14.8

Slight injury

195,592

2,629

514.2
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Damage only accidents
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1,687

5,989.2
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Total accident costs

6,702.5

238.5

 

Road

 

2005

 

Internal cost per accident (€):

Total accident-

External cost per accident (€):

Total accident-

Material damage

 

 

related internal

Police / insurance

related external

Number

 

 

costs (€m)

administration (€)

costs (€m)

All Injury Accidents:

226,939

 

of which: 

Fatal

2,259

9,723

22.0

1,952

4.4

Serious injury

24,936

4,481

111.7

396

9.9

Slight injury

199,745

2,629

525.1

149

29.8

 

 

Damage only accidents

3,688,943

1,687

6,223.2

53

195.5

Total accident costs

6,882.1

239.6

4.8

40.4

30.7

442.5
	:

:

:

:

:

36.8
	0.37

9.79

3.81

4.55

0.72

8.32

21.51

49.07
	0.50

500.73

16.67

62.64

32.57

24.52

320.92

958.55
	:

:

:

:

:

:

:

104.00
	21.77

562.82

3.27

13.12

36.78

7.47

68.07

713.30
	:

:

:

:

:

:

:

35,000

	Rail transport
	:
	10.6
	:
	15.00
	2.00
	2.00
	405

	Public transport

  Urban buses

  Other public transport
	2.7
	:

:
	3.26

:
	44.77

:
	:

:
	10.33

:
	7,001

999

	Aviation
	:
	8.8
	16.00
	22.00
	:
	0.21
	613

	Short sea shipping
	:
	1.2
	0.001
	0.00
	30.00
	2.00
	1,036


Source: AEAT (2001).

Table 19: Forecast Direct Transport Emissions UK 2005
	Mode


	Vehicle use (bn. veh km)
	Fuel used mt
	PM10

k.t
	NOx

k.t.
	SO2

k.t
	NMVOC

k.t
	CO2

k.t. carbon

	Road transport

  Motorcycles

  Passenger cars-petrol

  Passenger cars-diesel

  Buses and coaches

  Light goods vehicles (<3.5t)-petrol

  Light goods vehicles (<3.5t)-diesel

  Heavy goods vehicles (>3.5t)

Total road
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151,952

0.0

2.6

Severely injured
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6,408

6.3

3.5

Minor casualty

8,370

15,200

127.2

860

680

7.2

5.7

260.8

13.5

11.8
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of which:

Killed

3,571

1,520,000

5,427.9

843

151,952

3.0

542.6

Severely injured

42,296

197,600

8,357.7

11,525

6,408

487.5

271.0

Minor casualty

292,639

15,200
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680
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1,012.6

Casualties by road user type
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Internal costs

Total risk

Internal costs per Casualty (€):

Total medical

Total

per Casualty (€):

cost (€m)

cost (€m)

production

Net production

losses (€m)

Risk

Medical

losses

All pedestrians

46,450

of which:

Killed

997

1,520,000

1,515.4

843

151,952

0.8

151.5

Severely injured

10,615

197,600

2,097.5

11,525

6,408

122.3

68.0

Minor casualty

34,838

15,200

529.5

860

680

30.0

23.7

4,142.5

153.1

243.2

CAR

Drivers all severities

128,922

of which:

Killed
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1,520,000

1,741.9

843

151,952

1.0
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Severely injured
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197,600
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Total

per Casualty (€):

cost (€m)

cost (€m)

production

Net production

losses (€m)

Risk

Medical

losses

All pedestrians

of which:

Killed

678

1,520,000

1,030.1

843

151,952

0.6

103.0

Severely injured

7,564

197,600

1,494.7

11,525

6,408

87.2

48.5

Minor casualty

35,850

15,200

544.9

860

680

30.8

24.4

3,069.7

118.6

175.8

CAR

Drivers all severities

of which:

Killed

848

1,520,000

1,289.3

843

151,952

0.7

128.9

Severely injured

10,039

197,600

1,983.6

11,525

6,408

115.7

64.3

Minor casualty

126,028

15,200

1,915.6

860

680

108.4

85.7

5,188.5

224.8

278.9

Car passengers all severities

of which:

Killed

420

1,520,000

639.0

843

151,952

0.4

63.9

Severely injured

5,746

197,600

1,135.3

11,525

6,408

66.2

36.8

Minor casualty

70,700

15,200

1,074.6

860

680

60.8

48.1

2,849.0

127.4

148.8

BUS and COACH drivers

of which:

Killed

1

1,520,000

1.1

843

151,952

0.0

0.1

Severely injured

54

197,600

10.6

11,525

6,408

0.6

0.3

Minor casualty

873

15,200

13.3

860

680

0.8

0.6

25.0

1.4

1.1

BUS and COACH passengers

of which:

Killed

13

1,520,000

19.3

843

151,952

0.0

1.9

Severely injured

431

197,600

85.1

11,525

6,408

5.0

2.8

Minor casualty

8,722

15,200

132.6

860

680

7.5

5.9

237.0

12.5

10.6

All road casualty UK

of which:

Killed

2,671

1,520,000

4,060.1

843

151,952

2.3

405.9

Severely injured

33,414

197,600

6,602.6

11,525

6,408

385.1

214.1

Minor casualty

304,930

15,200

4,634.9

860

680

262.2

207.4

15,297.6

649.6

827.3

5.1

51.0

35.2

517.3
	:

:

:

:

:

:

:

:
	0.38

3.87

3.62

1.27

0.13

6.41

6.49

22.17
	0.52

180.19

18.28

39.99

3.03

15.72

152.83

410.56
	:

:

:

:

:

:

:

:
	22.11

209.02

2.94

5.69

3.39

6.78

36.61

288.54
	:

:

:

:

:

:

:

35,700

	Rail transport
	:
	:
	:
	:
	:
	:
	850

	Public transport

  Urban buses

  Other public transport
	:
	:

:
	0.88

:
	30.23

:
	:

:
	3.79

:
	:

:

	Aviation
	:
	:
	:
	:
	:
	:
	889

	Short sea shipping
	:
	:
	:
	:
	:
	:
	:


Source: AEAT (2001).

c) Public Transport
Urban bus services form the vast majority of the public transport sector in the UK. Significant decreases in emissions from buses have been achieved in recent years resulting from a combination of a decline in the sector, and the introduction of large numbers of new vehicles fitted with more efficient engines.

It is proposed to build a number of new tram systems over the next ten years but few are likely to be operational by 2005. The effect on the overall UK emission will not be significant. This applies to modes such as Inland Waterways and short sea shipping.

d) Air Transport
The air transport sector is currently enjoying rapid expansion in the number of passengers in the UK. The amount of carbon emitted is estimated to more than double between 1996 and 2005. Other pollutant increases may be less dramatic as a result of more efficient engines.

2.2.5.2
Global warming

The input data for the calculation of the costs of CO2 are based directly on the level of CO2 emission given in the previous section for all modes of transport. The monetary values used for cost calculation are described in Chapter 3.

2.2.5.3
Noise

Most noise nuisance occurs in urban areas, road and air transport being the modes causing most nuisance, rail causing nuisance to smaller numbers along rail corridors. Data for rail and other modes is not available, but would be negligible for the latter.

Table 20: Persons Exposed to Noise by Road and Air Modes 1998

	LA10,16hr

DB(A)
	Road:

% of population
	Road: Number of people (million)
	Air: Number of people (million)

	50-60

60-70

   >70
	50.0

28.2

4.8
	29.5

16.6

2.8
	0.4679

0.1115

0.0206


Sources: TSGB (DETR, 2000d), ECMT (1998).

2.2.5.4
Nature and Landscape

The main impact of this type of environmental impact is transport infrastructure. In the UK network length of road and rail are available, though information on area occupied is not. Data on formation width is also limited.

a) Road Infrastructure
Information on the road network length has been collected on the same basis only since 1980, though for some classes of road comparison is possible as far back as 1964. The area occupied by the UK road network has only been published for on year, 3220 sq km in 1997. This estimate has been used to calibrated estimates for other years based on road formation widths (between fences) of 49.7m in the case of motorways, 21.14m for trunk roads and 7.89m for other roads.

Table 21:  Road network data for UK 1964, 1980, 1996 and 1998

	
	1964
	1980
	1996
	1998

	Total length by road type (km)

Motorways

Trunk roads

Other roads

All roads
	470

13,425

310,887
	2,556

12,282

324,795

339,633
	3,200

12,300

353,300

368,800
	3,340

12,135

356,068

371,543

	Area occupied by road type (sq km)

Motorways

Trunk roads

Other roads

All roads
	23

284

:

:
	127

260

2,563

2,949
	159

260

2,788

3,207
	166

257

2,809

3,232


Source: TSGB.

These estimates suggest that the road network occupies about 1.3% of the land area of the UK. Examination of the table shows that many routes in the UK have been de-trunked, becoming other roads. In addition, the latter network expands as a result of a large number of access roads being built to serve new industrial and residential premises.

The planning procedure for new roads in the UK is a time consuming process. Most new roads, which received planning permission, do so because they reduce accidents and the value of such savings offset any other environmental disbenefits, even to the extent of being built across areas of specific special scientific interest (SSSI). Initial value for money tests use a cost benefit procedure (COBA), followed by local planning application and, for roads of any significance, an enquiry.

The motorway network has seen little expansion in terms of length in recent years; the emphasis has been on increasing capacity by road widening schemes. Most road development has occurred in the construction of bye-passes built around smaller towns and villages. Many of these are of single carriageway, two-lane design, and have proved to very successful in reducing road accidents in rural built up areas.

b) Rail Transport
The route length of the rail network in the UK has remained fairly static for a number of years. Over one third of the route network was closed between 1960 and 1970 (the Beeching cuts) because they were not economic; nor were there any prospects of them becoming economic even on the grounds of social assessment.

In addition the actual infrastructure which remained has on the whole been reduced in terms of capacity, with non-essential running lines and sidings being removed to contain costs. There have been some schemes, mainly in metropolitan areas, where capacity has been increased. This is partly reflected in the increase in the route network electrified, which has increased more than fourfold, from 5% of the total in 1950 to 31% in 1998.

Table 22:  Rail network UK

	Year
	Route Network (km)
	Route Network Electrified (km)

	Great Britain:

1950

1960

1970

1980

1990

1996

1998
	31,336

29,562

18,988

17,645

16,504

16,666

16,659
	1,489

2,034

3,162

3,718

4,912

5,176

5,166

	Northern Ireland:
1996

1998
	340

340
	:

:


Source: TSGB.

c) Aviation

There are about eighty civil airports in the UK, though there are also numerous private airfields owned by aerospace companies and flying clubs. Most airports (as well as the airfields) have been converted from former military airbases, often using runways built during WWII. In recent years a number of city airports have also been opened which allow access only to quiet short take off and landing (STOL) aircraft. These include London City Airport and Sheffield, both of which were constructed on derelict industrial land. City airports have advantages for users in reduced travel distances to city centres, though they can expose large populations to noise nuisance.

The total land area of airports is not available. Given that most are converted military bases it is unlikely that there has been any significant effect on land use for other activities since 1950.

d) Waterborne Traffic
The area occupied by inland waterways and seaports is not available. Since 1950 the general pattern has been for smaller ports and inland waterways to be abandoned, while estuarine ports close to deep shipping channels have been developed, often on reclaimed land.

It is unlikely that this has had an effect on other human land use requirements. However, there has been a great deal of controversy in the UK concerning the reclamation of estuaries and its effect on wild life, particularly wintering wading birds as UK estuaries are significantly important for many species of waders on a global basis. As a result many port developments are the subject of public enquiries.

Soil and Water Pollution
The main source of soil pollution by transport in the UK has been the run off from roads of rock salt spread as road grit as part of the winter maintenance program. The total quantity spread is not know, but is very variable depending on the severity of the winter weather in the UK. The policy in recent years has been to reduce the application of salt. Even so the salt producers in the UK mined 6.6 million tonnes in 1998, though this was used for various purposes and exports. At about €37 per tonne delivered in the UK salt is likely to remain the most cost effective way of keeping roads free of ice.

Vehicles leaking fuel and oil also produce contamination, though this is mostly concentrated in urban drainage systems. Occasional spilt cargoes from lorries can produce localised pollution problems.

Water pollution from transport is mainly the result of cargo spillage in port, or occasionally from shipwrecks. The total quantity is not known, though oil and chemical water pollution can cause severe localised effects.

Nuclear Risk
The rail and underground networks in the UK obtain electricity from the national grid, supplied by electricity distribution companies. Although some power stations were originally built by railway companies, notably London Underground, they were transferred to the Central Electricity Generating Board following nationalisation. On this basis transport uses an equitable proportion of the electricity produced by nuclear fuel.

In the base year 1998, national rail is estimated to have consumed 2,700GWh and that other consumption by other modes is negligible (DTI 2000). This forms 0.7% of the UK total demand of 373290GWh.

Nuclear power supplied 100,140GWh (28%) of UK supply in 1998, though 12,468GWh was imported, an unknown proportion of which will have been generated from nuclear sources. Power stations using fossil fuels supplied 68% of UK supply, 2.6% coming from renewable sources. Thus, electricity consumption by rail transport was supplied as follows:

Fossil fuels

68%

Nuclear

28%

Other


  4%

2.2.6 Taxes, Charges and Subsidies

Data on road taxes were taken from official publications and are of good quality, mainly TSGB. Environmental taxes have been taken from National Accounts (ONS, 2000). In the case of other modes, and of subsidies in general, data is not as complete if it is available at all.
3 Methodological issues

The methodology used in developing the UNITE pilot accounts has been documented in UNITE Deliverable 2 “The Accounts Approach” (Link et al, 2000). In this annex report on the UK pilot accounts we will only summarise the methodology as far as it is necessary to understand and interpret the accounting results. We will focus on new methodology or deviations from the general methodology developed in Link et al (2000) and on the methods used to compile the results for 1996 and 2005.

3.1 Methodology for estimating infrastructure costs

Infrastructure costs contain capital costs (depreciation and interests) for new investments and for replacement of assets on the one hand and running costs for maintenance, operation and administration/ overheads on the other hand. The basis for estimating capital costs is the value of the capital stock. Several methods to quantity the capital stock are described in Link et al, 2000. For the UK pilot accounts the perpetual inventory method (see box 1 for a summary description) was applied for road infrastructure, with underlying long investment time series for the mode in total, but not disaggregated for asset types per mode. Table 11 has already summarised the life expectancies of the key assets. Generally, assets were valued at constant prices of the respective year of account, except the forecast for 2005 where according to the UNITE valuation conventions the figures are shown at constant prices of 1998. While it was even possible to calculate the capital stock separately for tracks and stations of rail and public transport, it was not possible to achieve a complete separation between transport related parts of airports and non-transport related parts. Furthermore, the data situation for all modes did generally not allow a separate presentation of capital costs for new investments and replacement of assets.

3.1.1 Road Infrastructure Costs.

For the core year, 1998,  asset values were obtained from the perpetual inventory model (PIM). The model also provides the data for 1996. The forecast for 2005 used the Governments ten-year plan (DETR 2000c) which proposes to spend €86.9 billion on all classes of roads over the decade, though most expenditure will take place after 2005 and some will be private finance. Estimated expenditure between 1999/2000 and 2004/05 to be €30.2 billion, and €6.3 billion in 2005/06.

Local roads form part of the expenditure plans for local transport, including LRT. Again, of the €86.8 billion planned expenditure to 2010 most will take place after 2005, and few LRT system are likely before that year. We estimate €34.8 billion will be spent on local roads between 1999 and 2005, making a total of €121.6 billion on all roads. 

All results are values without VAT which was eliminated both from the depreciation’s and from the running costs. Non-transport related infrastructure costs had to be considered for urban roads (market function, general access function in residential areas), inland waterways (flooding prevention, electric power generation) and airports (commercial part of airports such as restaurants, shops etc.).

Box 1
The perpetual inventory model 

	The main idea of the perpetual inventory model, a concept which is used by most OECD-countries for estimating the capital stock of industrial branches, is to capitalise time series of annual investment expenditures by cumulating the annual investments and by subtracting the value of those assets which exceeded their life-expectancy (written down assets) as expressed in the equations below:

VG t+1 =  VG t + It,t+1 - At,t+1
(1)

VN t+1 =  VN t + It,t+1 - Dt,t+1
(2)

With: 
VG t
:
Gross value of assets at time t


VN t
:
Net value of assets at time t


It,t+1
:
Investments during t, t+1


At,t+1
:
Written down assets during t, t+1 (assets which exceeded life-expectancy)


Dt,t+1
: 
Depreciation during t, t+1

As shown in these formulas the perpetual inventory method can be applied for estimating the gross value (gross concept) and the net value (net concept) of infrastructure assets. The gross value contains the value of all assets which still exist physically in the considered year, e.g. which have not yet exceeded their life expectancy. Thus, At,t+1 denotes those assets which could not be used any longer or which were shut down. It is assumed that the assets are properly maintained and can be used until they exceed their defined life-expectancy. 

Within the net-concept the annual depreciation Dt,t+1 are considered. The net value of assets describes the time-value of all assets which have not yet exceeded life-expectancy. According to the international conventions of the SNA, most countries use a linear depreciation method. 

The general principle as described above can be refined by more sophisticated approaches which use probability functions for the written down assets. This type of perpetual inventory model was used for the German pilot accounts. 

In contrast to simple perpetual inventory models, the refined models assume that the life expectancies of assets within an investment vintage are dispersed over the mean value. A probability function, the so-called survival function, is estimated, which describes the share of assets which are still in use. The inverse function which describes the written down assets At,t+1 was estimated as a polynomial of the third degree in Germany meaning that the probability function of the written-down assets has a right-skewed shape. This approach considers the fact that the investment spent for an asset group consists of parts with different life expectancies which are dispersed within an interval around the mean. Although also in the German method for all elements of the investment I1 - In  a linear depreciation is applied, the overall asset group shows in fact a degressive depreciation due to the underlying type of probability function for the written-down assets. 

The perpetual inventory model requires in general long time series on annual investment expenditures, information on life expectancies of assets, and initial values of the capital stock (except the investment time series is as long as the life expectancy). Due to the fact that the use of probability functions in the refined concept implies that not single assets but technically homogeneous groups of assets (earthworks, bridges/tunnels, terminal buildings, pavement and equipment) are considered, investment time series for asset groups (for example pavement, tunnels/bridges, equipment) have to be available. 


Source: Link et al (2002).

Cost allocation was only carried out for road (breakdown by vehicle types) and rail (breakdown to passenger and freight transport). 

As far as the UNITE accounting years 1996 and 2005 are concerned the general approach was to carry out separate model runs with the perpetual inventory model to calculate capital stocks and derive capital costs. This means that for 2005 investment paths were extrapolated per mode by using existing planning or by extrapolating plausible past trends. 

3.1.2 Rail Infrastructure Costs

Rail infrastructure costs in the UK are taken from the annual accounts of Railtrack plc. These provide the value of the net assets, depreciation on the capital, interest charges, and the annual operating costs of the company for the core year 1998 as well as 1996. 

Forecasts for 2005 are based on the ten year plan suggest expenditure of €88.2 billion up to the year 2010, but €50 billion is expected to be from private sources. Our forecast of investment between 1999/2000 and 2004/2005 is €49.8 billion.

3.1.3 Tram and Metro Infrastructure Costs

Accounts information was available for London Underground and Glasgow Underground together with the Tyne and Wear Metro system and Manchester tram network. Other networks have opened since 1998 in Sheffield, Birmingham and Croydon.

3.1.4 Airport Infrastructure Costs

Airport infrastructure costs in the UK are taken from the annual accounts of two companies which operate nine airports between them, BAA plc (the privatised and expanded British Airports Authority) and Manchester Airport plc (still municipally owned). Their accounts provide the value of the net assets, depreciation on the capital, interest charges and the annual operating costs of the company for the core year 1998 as well as 1996. Taking the change in values between 1996 and 1998 and projecting them forward produced a forecast for the year 2005. The nine airports concerned handle 82% of the terminal passengers at the sixty airports in the UK.

3.1.5 Inland Waterway and Seaport Infrastructure Costs

The accounts of British Waterways provided the required data for waterways in the UK. There are a large number of seaports in the UK and it has proved difficult to gain the amount of data required. Data collection has been concentrated on the major port operating companies.

Full annual accounts data for six port groups was obtained for 1996 and 1998, and these handle over 45% of UK trade.  The ports of Sullom Voe and Milford Haven  handle about 13% of UK tonnage, nearly all oil traffic over wharves owned by oil companies. It is not possible to separate these costs in their accounts.

3.2 Supplier Operating Costs

In the case of the UNITE accounts for the United Kingdom (UK) the extensive privatisation of the transport industry meant that supplier operating costs had to be obtained mainly from company accounts. A specialist market research firm, TAS Publications and Events, does undertake surveys of the performance of the rail and bus industry, and these have been used as a basis for producing operating costs for these sectors.

The itemisation of costs in the accounts surveyed follows the pattern of showing the standard items required under UK accounting law. Apart from these items firms tend to have varying definitions of most other categories of costs, particularly of items in materials and consumables. We concluded that the only sensible breakdown for the combination of accounts was to use the four legally required categories, plus one covering all other costs. These are:

· Wages and wage overheads

· Depreciation

· Interest paid

· Audit fees

· Other operating costs

Unfortunately this does not conform to the ideal methodology for supplier operating accounts within UNITE as defined by Link etal (2000). However, some of the categories suggested  have been used, and the UK method is essentially consistent with other UNITE Pilot Accounts..

3.2.1 Rail Companies

The UK rail accounts are a combination of  one infrastructure company (Railtrack plc),  28 Train Operating Companies (TOC’s), 3 rolling stock leasing companies (ROSCOS) and 5 freight operating companies. In the case of the freight operators, who own their own locomotives and rolling stock, the main external payment is for track access to Railtrack plc. 

The TOC’s not only pay access charges to Railtrack, but also have to pay lease charges on their rolling stock, which they are not allowed to own directly if they are a franchisee. This is because the franchise may be given to another firm at the end of a set period, and the new operator can lease the rolling stock. The revenues obtained by TOC’s are passenger fares, support from the Strategic Rail Authority (SRA) to operate loss making services of a given quality under the franchise agreement, local authority support and concessionary fares revenue. There are also miscellaneous costs and revenues from services such as catering.

In the longer term the government hopes that some routes, mainly inter-city, will become profitable, in which case the operator will have to pay the SRA to obtain a franchise. The service will then compete with coach and airline on a more equitable basis. 

The period during which privatisation took place was 1996 and 1997. This has implications for the UK rail accounts as the period was one of rapid change, and some of the company’s have been found wanting in terms of performance, while others are loss making operations. However, the supplier operating costs have been presented as the combined total of the items in their accounts for the year 1998 as well as 1996, as per the list in 3.2 above.

3.2.2 Public Transport

In the UK the metro and tram systems form only a very small sector, except for the London Underground. The predominant system is bus operations, again mainly in the hands of private operators. Bus privatisation is generally seen as more successful than rail. While the quality of bus services has in general declined, so has public funding of the sector.

Data on the costs of operating bus services were obtained from the TAS Bus Industry Monitors that investigate all the large operators. These covered the accounts of 123 operators in 1998 and 130 in 1996, the different demonstrating the continued concentration of the industry by company mergers. The survey includes the few remaining municipal operators, who have had to set up wholly own company’s in order to comply with the regulations, and compete on an equal basis with private operators.

Since privatisation in the mid-eighties the industry has formed in to four large groups, which appear to give economies of scale. Originally we hoped to use the group accounts of these concerns, but these proved miss leading as they had many other interests, notably all four hold rail franchises, some own foreign companies. 

Missing from the data are small bus operators with less than 50 vehicles. These mainly operate in rural areas. Not included are express coach operations, and the many small private hire coach companies and tour operators who do not offer ‘stage services’, i.e. fare payment by an individual over a section of a route. 

On this basis accounts have been produced both for 1998 and 1996.

3.3 Methodology for Estimating Congestion Costs

The UNITE methodology for the pilot accounts recognises that the ‘ideal’ deadweight loss measure of congestion costs is not readily calculated, and instead adopts pragmatic alternatives which lead to proxies for the true economic congestion cost. 

For road transport, the proxy for congestion costs is the difference between free flow speeds and estimated actual speeds, which is used to calculate the additional hours consumed. This additional time is valued using monetary values consistent with the UNITE valuation conventions (Table 12).

For public transport, time costs resulting from delayed journeys are estimated by comparing scheduled with actual arrival times. Additional journey time is again valued using the UNITE valuation conventions. 

Users are defined as the users of traffic infrastructure, in individual and private and commercial motorised road traffic (including passengers and drivers of cars, motorcycles and commercial vehicles) and of passengers and shippers (represented by units of cargo) in public passenger and freight transport. In general the UNITE approach values late arrivals rather than late departures or longer in-vehicle travel times in public transport. For all road related transport modes (car, motorcycle, bus, coach and road haulage), a common road model is applied to quantify delays.

Delay costs have not been estimated for public transport modes such as tram and LRT as suitable data is not available. Cancellations to scheduled buses as a result of operator failures are known to be in the region of 1%. However, the vast majority of delays to bus passengers are the result of traffic congestion, and this forms part of the delays to road traffic.

a) Road
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:

Figure 1. Calculation of total additional user cost for road in the UK pilot account.

The calculation is made for each vehicle type. For car travel, the calculation is also separated by trip purpose, to allow values of time to vary.

The base traffic in the road traffic database described in 2.2.3.1 relates to 1996. Therefore this data could be used directly in the calculation of hours consumed relative to free-flow speed for 1996. In  order to estimate 1998 traffic data, factors for the growth in traffic by vehicle class for Great Britain between 1996 and 1998 were applied to the disaggregate database.  Since the period between 1996 and 1998 is of relatively short duration, the speed-flow curve may be assumed to be linear.  Thus, the increase in passenger car unit equivalent traffic between the two years was used to factor down traffic speeds.

To convert to 1996 values and 1998 prices, the 1998 value of time was multiplied by the average earnings index in 1996 divided by the average earnings index in 1998, adjusted for retail price inflation.

Forecasts for 2005 were based on a linear interpolation between 1998 and 2010 data, both from the National Road Traffic Forecasts model. To obtain the 2005 value of time (in 1998 prices), the 1998 values of time were factored up by the increase in real GDP per capita (Transport Economics Note, DTLR 2001b).  This growth amounts to 17% over the period 1998-2005.

Note that this ignores a forecast decrease in passenger occupancy of cars of approximately 0.5% p.a., but since this only applies to passengers and not car drivers, and since car occupancies are relatively low for most journey purposes, this is a relatively unimportant omission).

b)
Rail
In the UK more detailed data on train punctuality has been published since the beginning of the year 2000. The basis of our calculations is the Public Performance Measure (PPM) and passenger journey figures in ‘On Track’ for 1/4/2000 to 14/10/2000 (sSRA 2000). The edition of ‘On Track’ for second half year was ignored as results were influence by the aftermath of the Hatfield accident, whereas the UNITE project required calculations for 1996 and 1998. Estimates for whole of year 2000 excluding the effect of Hatfield were produced in order to forecast the figures for year 2005.

An additional source of data was the ‘TAS Rail Monitor 1999’. This was used for passenger journeys and as a source for missing data in ‘On Track’.

The punctuality data for 2000 was then used as a basis for estimating the number of trains late in 1996 and 1998 by between:


Early to 5 min late, assumed average passenger delay nil.


5 to 10 mins late, assumed average passenger delay 7.5 min


10 to 15 mins late, assumed average passenger delay 12.5 min


15 to 20 mins late, assumed average passenger delay 17.5 min


Over 20 min late, assumed average passenger delay 30 min

Trains up 5 minutes late are thus considered to be on time, with no costs for users.

In the case of trains cancelled, assumed average passenger delay is 30min in the case of franchises where the PPM is based on 5 min lateness, and 45 min in the case of franchises where PPM is based on 10 min lateness. This reflects the difference in service intervals that would be faced by regional and inter-city passengers respectively whose trains were cancelled.

The proportions of train delays in 2000 were applied to the operations of each  train operating company (TOC) in 1996 and 1998, scaled by the difference between the PPM in 2000 and the Charter performance measure in the relevant year. From this a total passenger delay figure was produced for each TOC. The VOT for business commuting and leisure applied as per proportion in TSGB and UNITE to give estimates for the core year 1998 as well as 1996, while an estimate for 2000 was produced in order to help forecast delays in the year 2005.

The method adopted for estimation of Rail delays in the year 2005 was as follows. The “10 Year Plan” (DETR, 2000c) set a target of 50% growth in passenger kilometres over the 10 year period to 2010. However, if investment in infrastructure was not made capacity would be limited to 23% growth. As proposed investment would not peak until 2005/6 the only significant piece of new rail infrastructure would be the Channel Tunnel Rail Link (CTRL) we estimate a growth in passenger journeys of 11.5% on those in 2000 based on:

Negative

· Few significant infrastructure improvements by 2005

· Peak investment in infrastructure projects causing delays

· TOCS attempting to operate more trains

Positive

· New rolling stock introduced which increases capacity and reliability

· Hatfield accident resulted in infrastructure maintenance being brought forward reducing future delays.

With regard to rail freight we have used the costs which freight train delays impose on passenger trains, as estimated by ORR. This does not include an estimate of the cost of delay incurred by the shipper from late delivery of cargo.

c) Air User Costs

Estimates of the delays to aircraft landing at UK airports were produced by using detailed data from the Civil Aviation Authority (CAA) giving the number of passengers and flights landing at the ten largest airports (nine in 1996). This data covers about 87% of all UK air traffic, and the weighted average results were applied to traffic at other airports not in the survey. It is assumed that overall the delays at these airports would not be significantly different.

The delays to flights were categorised as:


Early to 15 minutes late


16 to 30 minutes late


31 to 60 minutes late


1h 1m to 3 hours late

3h 1m to 6 hours late 


Over 6 hours late

Flights up to 15 minutes late are thus considered to be on time, with no costs for users. As the CAA data also gave an average flight delay for aircraft at each of the surveyed airports which were over 15 minutes late, this figure was used to calculate the weighted average delay to all passengers.

The VOTs for UNITE were then applied to the number of UK air passengers in 1996, 1998 (the core year) and 2000 (used to assist with forecasting delays in 2005). The total passenger numbers were split by journey type (business or leisure) using data also supplied by the CAA, including forecasts for 2005. 

As most cargo is transported in the belly hold of passenger aircraft it has been assumed that delays are the same as for passengers. The volume forecast for 2005 was based on a projection of the average annual increase in cargo during the 1990’s. The VOT for air cargo for UNITE accounts was then applied.

The forecast of average delays to flights in 2005 was on the basis on the opening of a new runway at Manchester Airport (currently the UK’s third largest), the new National Air Traffic System (NATS) balance by more flights and larger aircraft. As a result the 2005 forecast is a projection of the increase in delays to flights between 1998 and 2000. 

3.4 Methodology for Estimating Accident Costs

The UNITE methodology requires that specific cost categories within accident costs should generally be counted as internal or external as shown in the following table.
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Table 23:  Internal v external accident costs in the pilot accounts
Sources: DIW, ITS.

In the country account, the important distinction is between costs internal to the transport system and those which are external to the transport system (that is, costs which transport accidents impose on the rest of the economy/society).

The external accident costs appear in the Core Information, which are above the line in the account tables. The internal accident costs are Supplementary Information only, and appear below the line.

Note that net production losses are defined as: the lost future output of those injured/ killed less their own expected future consumption, in other words the part of their future income which would have gone to benefit others through for example social security contributions or income tax payments. A further discussion of the ‘net production losses’ concept is likely to be given in the Swedish account (Annexed to Link et al (2002)). The reason why only net production losses should be included is that individuals include lost future consumption within their willingness-to-pay to avoid accidents.

In the case of the UK transport authority administrative costs for accidents are not available, and, as virtually all accident victims are treated by the National Health Service, all medical costs are assumed to be uninsured.

a)
Valuation of material damage, police and insurance administration costs.

Estimates for material damage to vehicles and property, and police costs are based on work undertaken by TRL  (Hopkin and Simpson 1995). This work was published using 1994  values and in order to produce figures at 1998 values these were inflated by 1.124, then converted to Euros at a rate appropriate for 1998 of €1=£0.68, as per the Valuation Conventions for UNITE. (Nellthorp et al 2001). These costs are based on the number of accidents in each category rather than the number of casualties. They are in addition to the costs of personal injury.

Table 24:  Valuation of material damage and police costs (€ 1994)

	
	Material damage
	Police costs and insurance administration

	Fatal accident

Serious injury accident

Slight injury accident

Damage only accident
	8,647

3,985

2,338

1,500
	1,735

353

132

47


Source: Hopkin and Simpson (1995)

Table 25:  Valuation of material damage and police costs (€ at 1998 prices)

	
	Material damage
	Police costs and insurance administration

	Fatality accident

Serious injury accident

Slight injury accident

Damage only accident
	9723

4481

2629

1687
	1952

396

149

53


Source: own estimates.

b)
Valuation of medical costs.

Other valuations produced by TRL are shown below on the basis of cost per casualty. Of these only medical costs are used in the UNITE accounts for the UK, the TRL values of lost output and human cost are shown for the purposes of comparison.

Table 26:  Accident cost valuations (€ 1994)

	
	Lost output
	Human cost
	Medical cost
	Total cost

	Fatality

Serious injury

Slight injury
	401,015

16,912

1,794
	751,294

104,279

7,632
	750

10,250

765
	1,153,074

131,441

10,177


Source: Hopkin and Simpson (1995).

In order to convert these to 1998 values in Euros  they were first inflated by a factor of 1.124, then converted at the standard rate for 1998 used throughout this report of €1=£0.68. This gave the following values in €.
Table 27:  Accident cost valuations (€ at 1998 prices)
	
	Lost output
	Human cost
	Medical cost
	Total cost

	Fatality

Serious injury

Slight injury
	450,899

19,016

2,017
	844,752

117,251

8582
	843

11,525

860
	1,296,494

147,792

11,459


Source: own estimates



c)
Valuation of net production loss.

The treatment of production losses differs slightly from the UK official method described in Hopkin and Simpson (1995). The UNITE approach as applied in the UK accounts is as follows.

The 'risk value' in UNITE is the individual's willingness-to-pay for improvements in safety, expressed as a value per statistical fatality avoided. The calculation of the risk value is described in UNITE Deliverable 5 Annex 3 'Valuation Conventions for UNITE' (Nellthorp et al, 2001). A figure of €1.52 million  is adopted for the year 1998 in the UK.

It is assumed in UNITE that this risk value includes some, but not all, of the lost future output of the individuals affected. The part  of the loss which is treated as additional to the risk value, is the net production loss. This is the part of future lost output which is not consumed by the individual, but which goes to provide wider benefits to society, through National Insurance contributions, taxation and other means. It is defined and calculated as: gross lost output (as Hopkin and Simpson) less the share of this output which is consumed. We estimate this share as households' final consumption expenditure divided by gross household income. Thus net production losses for UNITE years 1996 and 1998 are shown in table 29.

Table 28:  Household final consumption (€ at 1998 prices)


Year






1996

1998

Gross household income (1)



749,007

832,191

Households' final consumption exp(2)


486,226

551,823

1-[(2)/(1)]





0.351

0.337

Source: ONS (2001).

Table 29:  Net production losses (€ at 1998 prices)


Year








1998

Lost output, €










Fatality







151,952


Serious casualty






6,408


Slight casualty






680

Source: own estimates.

d)
Risk value

Risk value is as per UNITE valuations (Nellthorp et al, 2001). In the case of the UK these are, per casualty:

Fatal
€1,520,000

Severe injury (13% of fatal)
€197,600

Slight injury  (1%   of fatal)
€15,200

The total costs of accidents have been produced using two primary sources of data. Road accident costs are disaggregated by vehicle type, by drivers and passengers and by severity, based on the numbers reported in Road Accidents Great Britain (DETR, 1996-8). In the case of other modes, disaggregation is by passenger and crew: although the latter are not required for the UNITE accounts they are presented as supporting information. Data on the number of casualties on other modes has been obtained from TSGB. An estimate of the cost of damage only accidents has been produced for road, but not for other modes as suitable data could not be obtained.

Non fatal injuries for modes other than road, where injuries are not disaggregated, are taken as the weighted average for severe and slight injuries in the case of road in 1998. This implies ‘risk’ at €38,234 per injured passenger or crew, medical costs €2,207, and net production losses of €1,403.

e)
Forecasting accidents and accident costs in 2005

Estimating road accidents and the number of road casualties for 2005 in the UK has been based on a long run decline between 1991 and 1998 of 3.6%pa fatal accidents, 3%pa severe injury accidents, but a slight increase of 0.6% pa in minor injury accidents. The number of road accidents of all categories has declined over the same period by 4% pa, with the accident rate falling from 57 to 52 accidents per 100 million vehicles kilometres between 1991 and 1998. Within this the severity of casualties has also decreased with fatalities falling by 4% pa, severely injured falling by 3% pa, though minor casualties have increased slightly by 0.6% pa. Damage only accidents have also increased slightly in total by 0.5% pa over the last two years (the only years for which we have estimates of damage only accidents). 

However, there are variations between categories of road user, which we have not used in our forecasts because of overlapping classification and the problem of forecasting changes in the volumes of the various classes of road traffic. For instance car drivers killed has declined at 1% pa whereas car passenger fatalities declined at 4.1% pa. HGV driver fatalities increased by 0.6% pa whereas pedal cyclists declined by 5.6% pa.

These trends in various types of road accident have been used to forecast the number and cost of road accidents for the accounts in 2005. Modes other than road, namely rail, air and maritime, tend to exhibit occasional, serious incidents. No discernible trend is apparent. As a proxy, average casualties over a four year period was used in the case of rail (1996/97-1999/2000), the method of recording injuries having changed in 1996. For maritime and air, average casualty figures were estimated based on TSGB statistics covering nine years from 1991 to 1999 inclusive. As it is not possible to forecast whether a serious accident will take place in 2005, an average number of casualties by each mode - rail, maritime and air - was used.

3.5 Methodology for estimating Environmental Costs 

3.5.1 Air pollution

General Approach

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

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

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

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

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

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

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

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

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

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

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

b)
Air quality models

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

· The Windrose Trajectory Model (WTM) (Trukenmüller et al. 1995) is used in EcoSense to estimate the concentration and deposition of acid species on a regional scale. 
· The Source-Receptor Ozone Model (SROM), based on the EMEP country-to-grid matrices (Simpson et al. 1997), is used  to estimate ozone concentrations on a European

· scale. 

c)
Dose-effect models

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

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

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

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

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

Figure 2:  Flowchart of the EcoSense model
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f)
Exposure-response functions for the quantification of material damage

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

g)
Acidification and eutrophication of ecosystems

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

Table 30:  Health and environmental effects included in the analysis of air pollution costs

	Impact category
	Pollutant
	Effects included

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

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

	
	
	restricted activity days

	
	PM2.5 , PM10 only
	cerebrovascular hospital admissions

	
	
	congestive heart failure

	
	
	cases of bronchodilator usage

	
	
	cases of chronic bronchitis

	
	
	cases of chronic cough in children

	
	
	cough in asthmatics

	
	
	lower respiratory symptoms

	
	O3 only
	asthma attacks

	
	
	symptom days

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

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

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

	
	Acid deposition
	increased need for liming

	
	N, S
	fertilisational effects

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

Source: IER.


Monetary values

Table 26 summarises the monetary values used for valuation of transboundary air pollution. According to Nellthorp et al. (2001) average European values should be used for transboundary air pollution costs, except for the source country, where country specific values were used. These were calculated according to the benefit transfer rules given in Nellthorp et al. (2001).

Table 31:Quantification of human health impacts due to air pollution1)

	Receptor
	Impact Category
	Reference
	Pollutant
	fer

	ASTHMATICS 
(3.5% of population)
	
	
	
	

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

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

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

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

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

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

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

	ELDERLY 65+ 
(14% of population)
	
	
	
	

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

	CHILDREN (20% of population)
	
	
	
	

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

	ADULTS (80% of population)
	
	
	
	

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

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

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

	ENTIRE POPULATION
	
	
	
	

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

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

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

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

	
	Symptom days
	Krupnick et al., 1990
	O3
	0.033

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

4.29E-6

4.86E-7

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

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

	
	
	Sunyer et al., 1996
	O3
	0.059%

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

Source: Friedrich and Bickel 2001.


Table 32:  Monetary values (factor costs; European average) for health impacts (€1998)

	Impact
	Monetary value (rounded)

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

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

	Chronic bronchitis
	137 600
	€ per new case

	Cerebrovascular hospital admission
	13 900
	€ per case

	Respiratory hospital admission
	3 610
	€ per case

	Congestive heart failure
	2 730
	€ per case

	Chronic cough in children
	200
	€ per episode

	Restricted activity day
	100
	€ per day

	Asthma attack
	69
	€ per day

	Cough
	34
	€ per day

	Minor restricted activity day
	34
	€ per day

	Symptom day
	34
	€ per day

	Bronchodilator usage
	32
	€ per day

	Lower respiratory symptoms
	7
	€ per day

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


Discussion of uncertainties

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

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


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


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


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

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

Mortality:

B


Morbidity:

A


Crop losses:

A


Material damage:
B.

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

· Effects of particles on human health

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

· Effects of nitrate aerosols on health

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

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

· Impacts from ozone

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

· Omission of effects

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

3.5.2 Global warming

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

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

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

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

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

3.5.3 Noise

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

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

· Myocardial infarction (fatal, non-fatal)

· Angina pectoris

· Hypertension 

· Subjective sleep quality

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

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

Table 33:  Valuation of health effects (factor costs, European average) from noise exposure (€1998)

	Endpoint
	Value
	Unit

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

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

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

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

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

	YOLL = Year of life lost.

Source: IER,  based on Metroeconomica (2001) and Nellthorp et al. (2001).


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

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

3.5.4 Methodology for 1996 and for the forecast to 2005

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

According to Nellthorp et al. (2001) values change proportionally to real incomes. Hence, values were adjusted according to changes in real GDP per capita. This results in a factor of 0.945 for the 1996 values relating to 1998 values and a factor of 1.169 for 2005 values relating to 1998 values (assuming real GDP growth rates of: 2.0% in 2002; 2.7% in 2003; 2.6% in 2004; and 2.5% in 2005, in line with HM Treasury forecasts; and slowly rising population to 60.0 million in 2005, in line with official ONS forecasts). These factors were applied for all cost categories and modes.

Table 34 shows the basis, on which the 1996/2005 air pollution and global warming and noise costs were estimated.

Table 34:
Basis of estimations for the year 1996 and the forecast for 2005 
of air pollution, global warming and noise costs from 1998

	Mode
	1996
	2005

	Road
	Air pollution & global warming: detailed UK 1996 emissions data (NAEI).

Noise: mileage by vehicle type (DTLR).
	Air pollution & global warming: emissions forecasts consistent with Ten Year Plan (TYP) and UK Climate Change Programme; 2005 forecast assumes EU voluntary agreements and UK car taxation changes implemented, but fuel duty escalator not restored.

Noise: forecast mileage by vehicle type (DTLR).

	Rail
	Air pollution & global warming:  fuel consumption (TSGB) weighted by emissions factors (IER).

Noise: passenger/freight train mileage (TAS).
	Air pollution & global warming:  forecast passenger/freight train mileage (TYP) weighted by emissions factors (IER).

Noise: forecast passenger/freight train mileage (TAS).

	Public Transport 

(Underground, metro and tram)
	Air pollution & global warming: train mileage (TSGB) weighted by emissions factors for power stations (NAEI/Electricity Association).
	Air pollution & global warming: forecast train mileage (TYP, TSGB).

	Aviation
	Air pollution & global warming: number of landing and take-off (LTO) cycles (TSGB).

Noise: number of landing and take-off (LTO) cycles (TSGB).
	Air pollution & global warming: forecast number of landing and take-off (LTO) cycles (ATFGB).

Noise: number of landing and take-off (LTO) cycles (ATFGB).

	Sources: 
NAEI
National Atmospheric Emissions Inventory (AEAT, 2001)

DTLR
data provided by the UK Department of Transport, Local Government and the Regions

TYP
Ten Year Plan - Transport 2010: Background Analysis (DETR, 2000c)

TAS
TAS Rail Industry Monitor (TAS, 1999)

TSGB
Transport Statistics Great Britain (DTLR, 2001)

ATFGB
Air Traffic Forecasts Great Britain (DETR, 2000a)

Electricity Association Industry Statistics (Electricity Association, 2001)

IER
analysis by IER, Stuttgart.


Where the table indicates that the basis for the estimates is ‘mileage’, this means that the proportionate change in vehicle mileage between 1996 and 1998 was used - combined with other variables where stated - to produce an approximate ‘backcast’ estimate for 1996. 

3.6 Methodology for Estimating Taxes, Charges and Subsidies

The UK account uses data published in official documents regarding the collection of taxes. In general, taxes in the UK are not allocated to specific spending. Taxation on road users is one of the largest sources of revenue of the UK Treasury, and is treated as general taxation for use in the budget by various government departments.

Apart from air transport, there are no specific transport taxes on public transport. In general passengers using public transport do not pay VAT, the operators being VAT exempt. However, VAT is charged on road fuel as well as the duty on such fuel, though commercial users have this rebated. Only final consumers (mainly private motorists) paying VAT. Insurance tax is charged on all premiums in the UK, but again is not transport specific.

Bus operators are given fuel duty rebates which partly offset fuel duty paid for stage carriage operations. This may be extended to scheduled express coach operations (DETR 2000c). Rail operators do not pay fuel or any other mode specific taxes.

a) Road Transport Taxation

Road vehicles registered in the UK pay two taxes; one a fixed cost the other variable. Vehicle Excise Duty (VED) is an annual (or six monthly) fee for access to the road network and registration of the each vehicle. The various categories of vehicle paying a different amount, with HGVs paying up to thirty times that of a car determined by a complex formula. HGV’s pay VED based on their gross weight, their standard axles and an estimate of the average kilometres per year undertaken by each category of vehicle.

There are also spirits duty on petroleum spirit and diesel, which in effect act as a distance tax. In April 1998 the rates of duty per litre were €0.64 on unleaded petrol and €0.66 on DERV. During the year ended 31/3/99 these duties totalled €19,309m and €12,044m respectively, while VED totalled €7,500m.

Since 1996 the ratio of road tax revenues to costs have not been published. At that time it was 3.2:1, and this ratio is likely to have increased because of an increase in duty as well as vehicle use, coupled with a decline in road investment. Between 1968 and 1996 the aim had been to ensure that each category of vehicle, especially HGVs, covered their track costs by a margin of 30% to reflect the environmental impact of road transport when compared to other modes. 

Total road transport taxes for 1996 and the core year of 1998 are published. Forecasts for the year 2005 are more problematic as they depend on the increase in road traffic, and the extent to which the government can further increase road taxes against increasing resistance from the electorate.

b) Air Transport Taxes

Other transport specific taxes are Air Passenger Duty (APD) paid by all passengers departing from a UK airport. This was introduced in an attempt to, at least, partly address the environmental effects of air transport, though it has not been allocated any specific budget for expenditure. It is estimated to have grossed €800m in 1998 (€735m in 1997). There is also duty on aviation spirit (AVGAS) at a low level, but none on kerosene. The vast majority of passenger airliners use the latter fuel in jet and turbo-prop engines. AVGAS is generally used in small planes, often for private use, though some small aircraft are used in the UK for passenger services, mainly to the Scottish islands.

c) Charges
In the case of road transport the taxes paid by road users are also the main charge for that mode. Additional revenues are paid in the form of tolls for the use of some specific sections of infrastructure such as major bridges and tunnels.

Most public transport charges are in the form of passenger fares. Though estimates are published for rail and bus operators they may not be reliable, while the turnover of the operators is not a suitable data source as it includes miscellaneous income. In the case of freight by all modes no data is available, and this applies to air passenger as well.

The aviation sector in the UK is made up of many airport and airline operations, and no source of overall data has been found. Airport turnover figures are meaningless as they include substantial revenues from duty free shops. Passengers usually pay for airport charges as part of their fare, APD being added to this sum. Airlines then pay the airport authorities for ground handling of their aircraft.

d) Subsidy
Specific subsidy to the freight sector in the UK is relatively small. The main method of providing Government support is the Freight Facilities Grant originally introduced as Section 8 of the Transport Act 1974. Its intention was to purchase environmental benefits by removing HGVs from low quality urban and rural roads by investing in rail freight terminal facilities and rolling stock, where this change of mode would not occur given the prevailing commercial conditions. The Grant was latter extended to apply to inland waterways, though only a few grants have been made for water related facilities. In the year to March 1997 the total amount expended under this grant was €22m and in the year to March 1999 €42.6m.

The rail passenger sector receives support from the SRA as payments to franchise rail operators. Revenue support is also received from some local authorities (LA), mainly those in large metropolitan areas, for the operation of local services.

The bus industry receives support from LA’s. Outside London this is to cover operation of non-commercial services, while in London support is via a franchise system.

The regulatory bodies for the air and marine sectors receive Government support, though in recent years both the National Air Traffic Services (NATS) and the CAA have been profitable. The Marine and Coastguard Agency has not. Also in the maritime sector, Caledonian MacBrayne receives support for the operation of services to the offshore islands of Scotland. 

4 Results

4.1 Infrastructure Costs

In the UK, most of these costs are based on information from company accounts, because the transport industry is in the private sector and for most modes the investment time series is too short to run the Perpetual Inventory Model (PIM). PIM was, however, applied to the UK road network. This and the inland waterways are now operated and maintained by agencies of government.

The data gathered is from a range of accounts and official statistics. Variations in accounting conventions mean that there may be subtle differences in the accuracy of the information obtained. With regard to VAT, passengers using public transport are exempt from this tax as far as travel is concerned. However, transport companies do charge VAT on other services, notably retailing including refreshments in eaten on transport premises classified as café’s or restaurants, but not if taken out, and on freight traffic.

4.1.1 Road Infrastructure

In 1998, the core year for these accounts the UK road network was estimated to have a gross capital value of €168,161m and a net capital value of €92,896m. This compares with the outcome of another study which estimated the capital value in 1997 to be €176,000m (£120bn) (Newbury 1998). The PIM estimated a decline in the net value as a result of low investment in the network over the period, and if this pattern continued the value would fall to €84,316m in 2005. See Table 35.

The strategic road network, consisting of motorways and trunk roads, forms about 40% of the total value of the network and has been receiving most of the investment. Even so the net capital value is forecast to fall by the year 2005.
Table 35:  Asset Value and Infrastructure Costs of UK Road Infrastructure 1996, 1998 and 2005 (€m - at 1998 prices)

	
	1996
	1998
	2005

	All roads

Gross Capital Value

Net Capital value

Capital costs (Depreciation and interest)

Operating costs

Total infrastructure costs
	168 032

95 414

9 064

3 699

12 763
	168 161

92 896

9 048

3 680

12 728
	168 613

84 316

8 992

3 613

12 605

	Of which: Motorway and trunk roads

  Gross Capital Value

  Net Capital value

  Capital costs (Depreciation and interest)

  Operating costs

  Total infrastructure costs
	64 767

39 436

3 649

520

4 169
	65 756

38 430

3 674

600

4 274
	69 270

34 999

3 762

880

4 642


Sources: DIW; Highways Agency, 1999; Highways Agency, 1997.

4.1.2 Rail Infrastructure

The Railtrack plc annual account provided the data for Table 36 for 1996 and 1998, these figures have been projected forward to provide values for 2005. However, the company has been taken into administration while this study has been in progress.

Table 36:  Asset Value and Infrastructure Costs of UK Rail Infrastructure 1996, 1998 and 2005 (€m - at 1998 prices)

	
	1996
	1998
	2005

	Net assets

Capital costs (Depreciation and interest)

Operating costs

Total infrastructure costs
	6 089

568

1 358

1 926


	7051

588

2700

3288
	9 456

638

6 054

6 692


Sources: Railtrack plc, 1997; Railtrack plc, 1999; own estimates.

4.1.3 Public Transport Infrastructure, Tram and Metro.

The annual accounts of London Transport are the major item in this section. Unfortunately, the asset values have undergone re-valuation in preparation for some form of private finance initiative.  Figures have also been obtained from the Passenger Transport Authorities in other metropolitan areas that operate a metro system, Tyne &Wear PTA Greater Manchester PTA and Strathclyde PTA.

Table 37:  Asset Value and Infrastructure Costs of UK Metro and Tram Infrastructure 1996, 1998 and 2005 (€m - at 1998 prices)

	
	1996
	1998
	2005

	Net assets

Capital costs (Depreciation and interest)

Operating costs

Total infrastructure costs
	11 636

246

1 718

1 965


	12 246

230

1 841

2 071


	:

:

:

:




Sources: Annual reports and accounts of UK metro and tram operators.

4.1.4 Aviation Transport Infrastructure, Airports

Data for airport infrastructure is taken form the annual accounts of BAA plc and Manchester Airport plc, that handle 82% of terminal passengers at nine of the 60 airports in the UK, plus the accounts of NATS (National Air Traffic Service). The account figures for 1996 and 1998 have been projected forward to provide values for 2005. 

The period under revue has seen a rapid expansion in airport facilities and low cost airlines, with new runways at Gatwick and Manchester. This rate of expansion is reflected in rapid rise in total infrastructure costs as well as net assets and operating costs though this expansion may not be sustainable.

Table 38:  Asset Value and Infrastructure Costs of Major UK Airports 1996, 1998 and 2005 (€m)

	
	1996
	1998
	2005

	Net assets

Capital costs (Depreciation and interest)

Operating costs

Total infrastructure costs
	4 140

387

1 348

1 734


	4 795

400

1 836

2 236


	6 431

434

3 057

3 491


Sources: Annual reports and accounts of BAA plc (1997, 1999), Manchester Airport (1998, 1999); TSGB (2000).

4.1.5 Inland Waterway and Seaport Infrastructure

The annual accounts of British Waterways provided the asset values for inland waterways. As noted in earlier section, only a small part of the network is used commercially. The account figures for 1996 and 1998 have been projected forward to provide values for 2005, but heavy investment undertaking deferred maintenance in recent years means expenditure is unlikely to continue at current levels. 

Table 39:  Asset Value and Infrastructure Costs of UK Inland Waterways 1996, 1998 and 2005 (€m)

	
	1996
	1998
	2005

	Net assets

Capital costs (Depreciation and interest)

Operating costs

Total infrastructure costs
	39

8

151

160


	48

7

168

175
	69

4

209

213


Source: British Waterways Board (1997, 1999); own estimates.

The UK’s maritime trade is handled through a large number of seaports, most of which are in the private sector. Unlike most of the other modes, the only large group (AB Ports) to have been established handles about one fifth of UK trade, many other companies handling the balance. The costs shown in Table 39 cover ports handling 45% of UK trade operated by six companies. As they are not representative of the total industry the figures are not taken forward to Chapter 5.

Table 40:  Asset Value and Infrastructure Costs of UK Seaport Infrastructure 1996, 1998 and 2005 (€m)

	
	1996
	1998
	2005

	Net assets

Capital costs (Depreciation and interest)

Operating costs

Total infrastructure costs
	2 101

96

319

415
	2 093

118

433

552
	 2 074

174

718

892


Sources: Port of London Authority; Tees & Hartlepool Harbour Authority; Dover Harbour Board; Belfast Harbour Commission; Associated British Ports; Clydeport.

4.2 Supplier Operating Costs

The costs for the UK account for both rail and public transport should be approached with the knowledge that virtually all operations are now undertaken by private companies, and as many are in effect new, the rapid change in the industry (particularly rail) is still on-going. The same applies to most of the tram operations. A few stage bus operations are still controlled by local authorities, but operate as a commercial enterprise. 

The only remaining passenger transport operation in traditional public control is London Transport. Here the previous Government separated the underground rail system into London Underground Limited in preparation for privatisation. Stage bus operations in London are franchised to private operators.

4.2.1 UK Rail Operations

In the following tables we present the overall costs of the Rail operators from their accounts (TAS 1999a, TAS 2000a). It should be remembered that many companies have been amalgamated, and the accounting criteria changed within the last few years. Nevertheless, the figures give a fair representation of the overall position of the 28 TOC’s, 5 freight operating companies, 3 rolling stock leasing companies and 1 infrastructure company. 

The first four items in the table below are required by law to be shown in UK company accounts. Any other expenditure may be itemised using methods preferred by the individual companies. As a result we have amalgamated all other costs under one heading as to disaggregate them may lead to misinterpretation.

Table 41:  Expenditure by UK Rail Companies 1996 (€m - at 1998 prices)
	Expenditure
	Infrastructure
	TOC’s
	Rolling Stock Leasing Companies
	Freight Operators

	Wage costs

Depreciation

Interest paid

Audit fees

Other costs

   of which:

     Track Access Charges

Tax Payable
	429

193

64

1

2 784

-

84
	1 438

73

80

4

6 206

3 309

11
	14

192

224

1

466

-

63
	240

18

14

1

526

248

15

	Annual Total
	3 557
	7 812
	956
	813


Source: TAS, 1999a; TAS, 2000a; Railtrack plc, 1997.

Table 42:  Expenditure by UK Rail Companies 1998 (€m)
	Expenditure
	Infrastructure
	TOC’s
	Rolling Stock Leasing Companies
	Freight Operators

	Wage costs

Depreciation

Interest paid

Audit fees

Other costs

   of which:

     Track Access Charges

Tax Payable
	434

932

104

7

1 718

-

4
	1 415

1 479

106

3

6 169

3 190

73
	15

197

183

0

358

-

102
	338

33

17

1

541

249

-6

	Annual Total
	3 200
	7 831
	855
	925


Source: TAS, 1999a; TAS, 2000a; Railtrack plc, 1999.

The combined expenditure of these companies increased by 3.4% between 1996 and 1998. Because the new privatised companies are still settling in and learning how to run a railway (while the regulatory system is also being modified) makes forecasting costs for 2005 extremely difficult when it is based on a period of change best described as fluid. One TOC has already had to transfer its franchise otherwise it may have become bankrupt, while another has stated publicly that its ‘franchise has no value’.  Because most revenue income of Railtrack and the ROSCOs are costs borne by the TOCs, charges and subsidies should be set against the latter expenditure alone.

4.2.2 Public Transport

In the UK public transport consists primarily of stage bus operations in both rural and urban areas. Correspondingly, the scale of urban light rail and metro operations is small compared with other European countries, except perhaps London’s extensive Underground network. In 1998 only London and Glasgow had an underground rail system, while Newcastle, Manchester and Sheffield had light rail systems.

Supplier operating costs of light rail and metro operations are not consistently reported in the data available to us, in the various reports and accounts. It was possible only to gather total estimates of depreciation and interest paid. For effective monitoring of the growth of the this sector, it would be helpful if the systems move to a common accounting method.

The tables below therefore focus on data for the large stage bus operators who offer services in all the major urban and interurban areas. We have been unable to obtain data for small operators with a fleet of less than 50 vehicles, in either urban or rural areas, though these only provide a small proportion of the national fleet. Nor is the large number of coach operators included, as they specialise in private hire and tourist work, as well as the inter-city coach operators. Of the 80,000 buses and coaches registered in the UK in 1998 our data covers 37,192, 46% of the total (TAS 1997b, TAS 1999b, TAS 2000b). Most of the increase in the costs of bus operation is depreciation which have resulted from rapid replacement of an ageing fleet of vehicles. Buses which were fully depreciated have been replace with new vehicles incurring depreciation charges.

Table 43:  Supplier Operating Costs- Tram & LRT 1996 and 1998 (€m current prices)

	Cost Category
	1996
	1998

	Wage costs

Depreciation

Interest paid

Audit fees

Other costs

Tax Payable
	:

217

15

:

:

:
	:

215

15

:

:

:

	Annual cost

Passenger receipts
	:

1259
	:

1543


Source: Passenger receipts taken from TSGB (DETR, 2000d) (with estimated data for Altram, Manchester).

Table 44:Supplier Operating Costs-Bus 1996 and 1998 (€m – current prices)

	Cost Category
	1996
	1998

	Wage costs

Depreciation

Interest paid

Audit fees

Other costs

Tax Payable
	1994

221

67

3

1035

51
	2154

2400

82

3

1115

63

	Annual cost

Local bus revenues

Concessionary fare reimbursement

Public transport support
	3371

3663

665

369
	5817

3871

649

396


Sources:  TAS (2000b), TSGB (DETR, 2000d)

It should be noted that part of the concessionary fare reimbursement is also allocated to LRT and national rail in the metropolitan areas. 

4.3 User Costs

The user costs presented in the tables below cover the delays to passengers by rail and air, as well as air cargo. We were unable to gain data on delays to waterborne freight, and delays to buses are mainly the result of traffic congestion rather than the fault of the operator. No costs have been estimated for these modes.

4.3.1 Results by mode

4.3.1.1 Road Transport

a)
Road

Table 45:  Road user congestion cost results for 1996, 1998 and 2005 (at 1998 prices)

	Category
	Units
	1996
	1998
	2005

	Vehicle hours
	billion
	1.50
	1.87
	2.00

	Value of hours
	€ billion
	15.22
	19.13
	24.25


Source: own estimates.

The total estimate for the time costs of road congestion in 1998 is €19.1bn. This can be compared with the earlier estimate of £15bn by NERA (1995) which is equivalent to €23bn at 1998 prices and values.

Note that these results include all motorised road vehicles, including buses and coaches and their occupants. In assessing congestion costs for 2005, the value of time has been inflated in line with its forecast growth (‘Transport Economics Note’ - DTLR, 2001b).

b)
Car

A breakdown by vehicle type emphasises the importance of delays to car traffic in total congestion cost: €12.8bn in 1998, or 67% of the total.

Table 46:  Road Congestion Costs by Vehicle Type (at 1998 prices)

Sources: DTLR (2001b); own estimates. 

b)
Freight

Freight congestion costs amounted to €4.5bn in 1998, or 23% of the total.

c)
Bus and coach

Bus and coach congestion costs amounted to €1.89bn in 1998, or 10% of the total.

4.3.1.2 Rail Transport.

a)
Rail passenger transport

The costs of delays to rail passengers have been estimated for 1996, 1998, and 2000 together with a forecast for 2005 for the national rail network.

Table 47:  Estimated Value of Rail Passenger Delays

	Year
	1996
	1998
	2000
	2005

	Pass. Journeys (m)

Delays hours (m)
	776.40

20.77
	874.60

27.18
	936.50

34.82
	1044.20

35.00

	Delay cost (€m) 
Delay per average journey (€) 
	 125.59

      0.16
	164.32

     0.19
	210.52

     0.22
	243.45

    0.23


Sources: SSRA, 2000; own estimates.

c) Rail freight transport.
We have used the figure estimated by ORR of €20.6mpa as the cost of delays caused by freight trains (ORR, 2000).

4.3.1.3 Public Transport

In terms of user costs for the UNITE accounts delays to passengers on board buses due to congestion form part of congestion costs. The percentage of local scheduled bus services lost (that is not operated) in  England in the year 2000/01 are estimated to result in the cancellation of about 1.45% of scheduled services outside London, and  4.725% in London (DTLR 2001a), and the resulting user costs are shown below. The level of cancellations have been assumed to be constant as they are the only figures available, monitoring having begun in 2000, and have been applied to all areas of GB.

Average delay to passengers resulting from cancelled buses is assumed to be 5 minutes in London and other metropolitan areas, 10 minutes in English shire counties (most buses running in towns), and 30 minutes in Scotland and Wales (primarily rural with infrequent bus services). The passenger numbers are taken from TSGB and BIM, and the estimate of journey purpose from TSGB.

Table 48:  Estimated Value of Bus Passenger Delays 1998/99
	Area
	Passenger journeys (m)
	Cancellations (%)
	Delay per passenger (min)
	Total delay (m. hours)

	London

English PTAs

English Shires

Scotland

Wales
	1 279

1 195

1 246

413

116
	4.725

1.45

1.45

1.45

1.45
	5

5

10

30

30
	5.036

1.444

3.011

2.994

0.841

	Total
	4 249
	
	
	13.326


Source: DTLR (2001a); own estimates.

Given 80% of journeys are commuting and 20% leisure, with UNITE VOT of €6.00 and €3.20 gives and estimated bus user delay cost of  €72.493m for 1998.

Table 49:  Estimated Value of Bus Passenger Delays 1996/97
	Area
	Passenger journeys (m)
	Cancellations (%)
	Delay per passenger (min)
	Total delay (m. hours)

	London

English PTAs

English Shires

Scotland

Wales
	1242

1246

1265

467

130
	4.725

1.45

1.45

1.45

1.45
	5

5

10

30

30
	4.890

1.505

3.057

3.386

0.943

	Total
	4350
	
	
	13.781


Source: DTLR (2001a); own estimates.

Given 80% of journeys are commuting and 20% leisure, with UNITE VOT of €6.00 and €3.20 gives and estimated bus user delay cost of  €75.0m for 1996.
In order to estimate bus passenger delays costs for the year 2005 a total of passenger journeys deflated by the average decline of 1.8% pa during the 1990’s would produce 3810m bus passenger journeys with delays of 12.045m hours. Estimated delay costs are €65.525m

4.3.1.4 Aviation.

a) Air passenger traffic.

Delays to air passengers at UK airports have been calculated for 1996 and 1998, together with an estimate for 2000 which was used to project delays and costs for 2005.

Table 50: Delays to Air Passengers and Costs (at 1998 prices)

Year




1996

1998

2000

2005

Flight delay (minutes)


13.9

15.4

15.7

17.8

Total pass. delay (million hours)

31.6

41.0

47.0

64.9

Business travel, %


23.4

24.2

24.1

25.1

Cost of delays (€million) 


443.8

580.6

665.4

930.2

Source: CAA (2001); own estimates.

b) Air Freight transport.
As 60% of UK airfreight is carried on scheduled services, much of it as belly hold traffic on passenger flights it is reasonable to assume that the average delay is the same for cargo. The average VOT of €4.00 per tonne per hour for airfreight was used as per UNITE (Nellthorp et al 2001). The volume of freight at UK airports was obtained from TSGB 2000 and the forecast for 2005 based on the average increase in traffic during the 1990’s of 8.8% pa, giving an estimate of 3.237m tonnes in 2005.

Table 51:  Delays to Air Freight and Costs at 1998 prices

Year



1996

1998

2000

2005

Flight delay (min)


13.957

15.459

15.669

17.809

Total Airfreight (mt)

  1.722

  2.043



  3.237

Cost of delays (€m) 

  1.602

   2.106



  3.843

Cost per average tonne (€) 
   0.93

    1.03



   1.19
  



Source: CAA (2001); own estimates.

4.3.1.5  Waterborne transport.

We have not been able to produce any usable data on the delays to waterborne traffic in the UK.

4.3.2 Delay and Congestion Costs for UK in 1996 and 1998

Delay costs for those modes where estimates have been made are combined in the tables below.
Table 52:  Total Congestion Costs UK 1996 (€m - at 1998 prices)

	Mode
	Time costs
	Fuel costs
	TOTAL

	Road Transport

  Cars

  LGV’s

  HGV’s

  Buses and coaches
	15 200

10 000

1 330

2 340

1 530
	168

110

15

26

17
	15 368

10 110

1 345

2 366

1 547

	Rail Transport

  Passengers

  Freight
	146

126

21
	-

-
	146

126

21

	Public Transport

  LRT
	-
	-
	-

	Aviation

  Passenger

  Cargo
	446

444

2
	-

-
	446

444

2

	Total
	15 792
	168
	15 960


Source: own estimates.

Table 53:  Total Congestion Costs UK 1998 (€m - at 1998 prices)

	Mode
	Time costs
	Fuel costs
	TOTAL

	Road Transport

  Cars

  LGV’s

  HGV’s

  Buses and coaches
	19 160

12 800

1 740

2 730

1 890
	211

141

19

30

21
	19 371

12 941

1 759

2 760

1 911

	Rail Transport

  Passengers

  Freight
	185

164

21
	-

-
	185

164

21

	Public Transport

  LRT
	-
	-
	-

	Aviation

  Passenger

  Cargo
	583

581

2
	-

-
	583

581

2

	Total
	19 928
	211
	20 139


Source: own estimates.

4.3.3 Forecast of delay and congestion costs for 2005

The forecast of user cost for 2005 are given in the table below. They had been produced on the basis described in chapters 2 and 3 of this report.
Table 54: Total Congestion Costs UK 2005 (€m - at 1998 prices)

	Mode
	Time costs
	Fuel costs
	TOTAL

	Road Transport

  Cars

  LGV’s

  HGV’s

  Buses and coaches
	23 980

16 020

2 178

3 417

2 366
	264

176

24

38

26
	24 245

16 197

2 202

3 454

2 392

	Rail Transport

  Passengers

  Freight
	216

191

25
	
	216

191

25

	Public Transport

  LRT
	-
	-
	-

	Aviation

  Passenger

  Cargo
	730

727

3
	
	730

727

3

	Total
	24 926
	264
	25 190


Source: own estimates.

4.4 Accident costs for the UK

Estimates of the accident costs for the UK are presented in a series of tables below for road, rail, maritime and air modes. In the case of road the figures are split between some items which are related to the number of accidents (such as police costs) and those related to the number of casualties by three categories of injury. The costs of accidents which involved buses is included in the road estimates because we are unable to separate those accidents involving coaches, the latter tending to be more serious as a result of the higher speeds. The road estimates also include staff employed by haulage companies, bus operators and road maintenance staff.

In the case of the non-road modes staff and crew accident costs are shown separately, and are not taken forward to the totals shown in Chapter 5. However, for some modes crew casualty costs tend to be higher than for passengers.

4.4.1 Road Accident Costs

Table 55 presents the results of costs, which are related to the number of accidents, rather than to casualties. These are material damage, which is classed as an internal cost to road users as it is insurable, and police and insurance administration costs, which are classed as external costs under the UNITE methodology. It should be noted that the method used in the UK for estimation of road track costs include a figure for the costs of policing road traffic, and this cost is recouped through VED and fuel duty. The UNITE method has the potential to double count this item in user costs.

Costs of road accident casualties are presented in Tables 56/7. Of these costs risk is classed as an internal costs whereas medical and net production losses are external costs. In addition to all road casualties, figures for the most significant categories are given pedestrians, car drivers and passengers, together with figures for the bus and coach category. The decline in the numbers of accidents and casualties should be noted as it is assumed that the current trend will continue until at least 2005.

Table 55:  Road accident costs per accident (at 1998 prices)


Source: RAGB; own estimates.

Table 56:  Road casualty costs per casualty, 1998 and 1996 (at 1998 prices)


Source: RAGB; own estimates.

Table 57:  Estimated road casualty costs per casualty, 2005 (at 1998 prices)


Source: RAGB; own estimates.

4.4.2 Rail Accident Costs

Estimates of the costs of rail accidents are given in Table 58 covering the base year 1998 together with 1996 and a forecast for 2005. Following a long decline in the number of serious rail accidents, the number of incidents has increased in recent years following the privatisation of the railway industry in the UK, as shown by the increase in reportable train accidents in 1998. 

Nevertheless, the major casualty costs of rail operation are to trespassers and suicides. The number of staff casualties are also significant, but these costs are not taken forward to the totals in Chapter 5.

As with maritime and air, we have been unable to gain an estimate of the property damage costs for rail. Given that the privatised companies now insure their equipment, as well as themselves from passenger and third party claims, these costs are internal. UK police on the grounds of possible negligence by operators or their staff now considers most major accidents to be a crime scene. These substantial external costs have not been obtained.

4.4.3 Maritime and Air Accident Costs

These two modes follow a common pattern in that there are very few incidents involving passengers, though when one does occur there can substantial numbers of casualties. In a typical year most casualties are crew. These costs are presented here but not taken forward to the modal totals in Chapter 5.

Again the costs of property damage have not been obtained. There can also be substantial rescue and investigative external costs in some years, though the long-term policy in the UK is to set up agencies funded by the industry to undertake the investigative tasks.

Table 58:  Rail Accident Costs 1998, 1996 and 2005 (€m at 1998 prices)


Source: TSGB; ITS own estimates.

Table 59:  Marine Accident Costs 1998, 1996 and 2005 (€m at 1998 prices)


Source: TSGB, ITS own estimates.

Note:
UK registered merchant vessels only.

Table 60: Air Accident Costs 1998, 1996 and 2005 (€m at 1998 prices)


Source: TSGB, ITS own estimates.

Note: Casualties in UK air space, UK and foreign registered aircraft.

4.4.4 Summary of Accident Costs

In the following tables a summary of accident costs by mode and by category, internal or external, is presented for 1998, 1996 and a forecast for 2005. The fall in the total costs of accidents is due to the long-term decline in the number of road accidents in the UK, together with the severity of such accidents. Based on our estimates external accident cost would fall by 17% between 1998 and 2005, while internal accident costs would fall 14% over the same period.

Table 61:  Total Internal and External Accident Costs in UK 1996 (€m at 1998 prices)

	Mode
	Internal
	
	External
	
	
	Total
	

	
	Material damage
	Risk value
	Police / insurance administration
	Medical costs
	Net Production 


	Internal
	External

	Road

Incl bus + staff

Rail

Excl staff

Maritime

Excl crew

Air

Excl crew
	6,702

:

:

:
	19,132

505

6.42

16.2
	238

:

:

:
	789

5.86

0.20

0.068
	1,060

44.3

0.43

1.56
	25,834

505

6.42

16.2
	2087

50

0.63

1.62

	
	6,702
	19,659
	238
	795
	1,106
	26,362
	2,140


Source: ITS own estimates.

Table 62:  Total Internal and External Accident Costs in UK 1998 (€m at 1998 prices)

	Mode
	Internal
	
	External
	
	
	Total
	

	
	Material damage
	Risk value
	Police / insurance administration
	Medical costs
	Net Production 


	Internal
	External

	Road

Incl bus + staff

Rail

Excl staff

Maritime

Excl crew

Air

Excl crew
	6,756

:

:

:
	18,234

514

8.12

17.98


	240

:

:

:
	742

6.49

0.295

0.082
	1,013

44.53

0.491

1.718
	24,990

514

8.12

17.98
	1,994

51.01

0.786

1.800

	
	6,756
	18,733
	240
	749
	1,059
	25,530
	2048


Source: ITS own estimates.

Table 63:  Estimated Total Internal and External Accident Costs in UK 2005 (€m at 1998 prices)

	Mode
	Internal
	
	External
	
	
	Total
	

	
	Material damage
	Risk value
	Police / insurance administration
	Medical costs
	Net Production 


	Internal
	External

	Road

Incl bus + staff

Rail

Excl staff

Maritime

Excl crew

Air

Excl crew
	6,880

:

:

:
	15,300

543

5.19

19.39
	240

:

:

:


	650

6.40

0.213

0.076
	827

47.52

0.287

1.866
	22,180

543

5.19

19.39
	1,716

53.92

0.500

1.942

	
	6,880
	15,868
	240
	656
	877
	22,748
	1,773


Source: ITS own estimates.

Estimates of the accident costs for the UK are presented in a series of tables below for road, rail, maritime and air modes. In the case of road the figures are split between some items which are related to the number of accidents (such as police costs) and those related to the number of casualties by three categories of injury. The costs of accidents which involved buses is included in the road estimates because we are unable to separate those accidents involving coaches, the latter tending to be more serious as a result of the higher speeds. The road estimates also include staff employed by haulage companies, bus operators and road maintenance staff.

4.5 Environmental Costs for the UK.

4.5.1
Results for 1998

Table 64 presents the environmental costs of transport in the UK for the year 1998. The share of each category in total costs is: 42% from the emission of air pollutants, 41% from noise; and global warming is responsible for 17% of total costs.

These costs are the mean, or central, estimates. For all categories of environmental costs (and indeed other costs of transport) there are uncertainties in the estimates. Broadly speaking, the global warming estimated are the most uncertain, followed by air pollution and then noise. more detail on the sources and levels of uncertainty is given in the Methodological Issues chapter above, and in the UNITE Accounts Approach deliverable (D2 - Link et al, 2000).

The sector causing the greatest total environmental costs is road transport, reflecting its dominant role in transport performance (Table 3). Road transport is responsible for 90% of the total transport sector environmental costs. National and urban rail systems (including Underground systems, trams and metros) are responsible for 4% of environmental costs. Aviation is responsible for 6% of the transport sector’s total environmental costs, but for 11% of air pollution costs.

Table 64:  Environmental costs for the UK, 1998 (in € million)

	
	Air Pollution
	Global Warming
	Noise
	TOTAL

	Road
	5 192
	2 392
	5 768
	13 352

	  Passenger 
	3 052
	1 662
	2 864
	 7 578

	  Freight 
	2 140
	730
	2 904
	5 774

	Rail 1) 
	343
	54
	107
	503

	  Passenger
	299
	36
	90
	424

	  Freight
	43
	18
	17
	78

	Urban Public Transport
	
	
	
	

	  Metro & Tram 2)
	49
	19
	-5)
	68

	Aviation 3)
	656
	49
	155
	860

	Inland Waterways 4)
	-
	-
	-
	-

	TOTAL
	6 240
	2 514
	6 030
	14 783

	1) Air Pollution and Global Warming costs for Rail based on Sansom et al (2001).
2) includes Underground, metro, tram and light rail systems (all electric).

3) includes land-take off cycles (LTOs) at UK airports. Excludes aircraft over flying the UK. Except Noise, which includes noise at 5 main airports (Heathrow, Gatwick, Stansted, Manchester & Birmingham), which together cover 69% of UK air transport movements. 

4) insufficient data on emissions/fuel consumption in this sector. However, this accounts for less than 1% of UK freight moved (see Chapter 2). Maritime shipping is being analysed separately by UNITE partner IER at a European level, and the results will be provided in a future Deliverable.

5) likely to be very small since >90% of journeys are on predominantly underground systems.

Sources: IER; ITS; Sansom et al (2001).


The ‘ideal’ set of environmental costs in the UNITE accounts also included ‘Nature and Landscape’, ‘Soil and Water Pollution’ and ‘Nuclear Risk’. Whilst some basic data was gathered (see Chapter 2), this was judged insufficient to permit defensible monetary estimates. For comparison, in Germany - where these effects were estimated - they added an extra 5% to total environmental costs, on top of the categories which have been estimated for the UK.

The UNITE results for Road in 1998 provide an interesting comparison with the country-level study ‘UK Surface Transport Costs and Charges’ (Sansom et al, 2001). The equivalent results from that study are given in Table 65, converted from GBP to euros using the same exchange rate used by UNITE.

Table 65:  Comparator: Environmental costs from the UKSTCC Study*, 1998 (in € million)

	
	Air Pollution
	Global Warming
	Noise
	TOTAL

	Road
	4 662
	2 076
	3 435
	10 172

	  Passenger 
	2 444
	1 387
	2 088
	5 918

	  Freight 
	2 218
	690
	1 347
	4 254

	Source: *Sansom et al (2001).


Since the starting point for both the UNITE and the UKSTCC analysis was the ExternE methodology (Friedrich and Bickel, 2001), it is not surprising that air pollution and global warming results are similar (+/-20% maximum). The rather higher noise results in UNITE reflect the differences in the evidence base for noise costs: UNITE used the noise exposure estimates for the UK in ECMT (1998), whilst UKSTCC used a series of case studies on the UK road network.

The environmental costs for Rail in Table 64 relate, as usual in UNITE, to National Rail. As indicated in the footnote to the table, the total noise costs were based on a new estimate, but the air pollution and global warming costs were based on the UKSTCC study. The reason for this was that the country-level study had access to better data for rail, and there was no opportunity to repeat the analysis from first principles in UNITE. We believe that the methodologies are essentially consistent - both are based on ExternE - and the monetary values used are closely comparable (see Table 32 in this document and Table C.5 in UKSTCC).

Comparing the UNITE result for rail noise costs with the UKSTCC result gives some reassurance: the UKSTCC figure is €119m, compared with the UNITE figure of €107m.

Table 66 shows the environmental costs of road transport for different vehicle types. Passenger cars cause the greatest total costs, followed by light (then heavy) goods vehicles. 

Table 66

Environmental costs of road transport in the UK, 1998

- disaggregated by vehicle type -

- in € million-

	
	Air Pollution
	Global Warming
	Noise
	TOTAL

	Passenger cars
	2 632
	1 565
	2 676
	6 873

	Buses
	367
	97
	17
	481

	Light Goods Vehicles
	665
	273
	2 333
	3 271

	Heavy Goods Vehicles
	1 475
	457
	571
	2 503

	Motorcycles
	52
	- 1)
	171
	223

	TOTAL
	5 192
	2 392
	5 768
	13 352

	1) input data lacking, but likely to be small (<50).

Source: IER.


In Table 67 the costs are split by vehicle type and area type. Noise costs are not included in Table 67, because the calculations needed to break noise costs down by area type were judged to be too arbitrary.

Table 67:

Environmental costs of road transport in the UK (excluding noise) in 1998

- disaggregated by vehicle type and area type -

- in € million-

	
	Urban
	Non-urban
	TOTAL

	Passenger cars
	2 307
	1 890
	4 197

	Buses
	348
	116
	464

	Light Goods Vehicles
	571
	366
	937

	Heavy Goods Vehicles
	806
	1 126
	1 932

	Motorcycles
	521)
	- 2)
	52

	TOTAL
	4 084
	3 499
	 7 582

	1) excluding global warming.

2) input data lacking, but likely to be small.

Source: IER.


Of course, a key factor in the total environmental costs for each mode is the amount of traffic on that mode. In Table 68, the average costs per vehicle movement are given.

The average environmental costs for road vehicles are shown per 1000 vehicle km, and Table 68 indicates that vehicles with a higher capacity (eg. buses, HGVs) tend to have a higher cost than smaller vehicles (eg. cars, LGVs).

The costs for rail, metro and tram are shown per 1000 train km. Whilst trains are usually made up of a number of rail vehicles coupled together - the data is not fine enough to support cost estimates per vehicle km. Train km are therefore the most natural unit of traffic.

The costs for aviation are shown per Air Transport Movement (ATM). This reflects the environmental costs of aviation, which are heavily concentrated around the landing and take-off cycle (and hence around airports. The number of km flown at high altitude is not the most important driver of environmental costs. Therefore we use ATMs as a more natural unit of measurement. 

Table 68:  Average environmental costs for the UK, 1998

- in € / 1000 vehicle km †‡ -

	
	Air Pollution
	Global Warming
	Noise
	TOTAL

	Road
	
	
	
	

	  Passenger cars
	7.0
	4.2
	7.1
	18.3

	  Buses
	73.4
	19.4
	3.5
	96.2

	  Light Goods Vehicles
	15.7
	6.4
	54.9
	77.0

	  Heavy Goods Vehicles
	45.9
	14.2
	17.8
	78.0

	  Motorcycles
	13.1
	-3)
	42.7
	55.8

	Rail †
	
	
	
	

	  Passenger
	676
	147
	204
	1027

	  Freight
	1002
	489
	396
	1887

	Urban Public Transport †
	
	
	
	

	  Metro & Tram 1)
	644
	252
	-4)
	896

	Aviation ‡ 2)
	433
	32
	102
	567

	† Rail, Metro and Tram costs per 1000 train km.
‡ Aviation costs per ATM.
1) includes Underground, metro, tram and light rail systems (all electric).

2) includes land-take off cycles (LTOs) at UK airports. Excludes aircraft over flying the UK. Except Noise, which includes noise at 5 main airports (Heathrow, Gatwick, Stansted, Manchester & Birmingham), which together cover 69% of UK air transport movements. 

3) input data lacking, but likely to be small.

4) likely to be very small since >90% of journeys are on predominantly underground systems.

Sources: IER; ITS; Sansom et al (2001).


4.5.2
Account years 1996 and 2005

1998 is the main UNITE Accounts year, however estimates for 1996 and 2005 are also provided, based on more approximate methods. These results should be used with some caution.

Tables 69 presents estimates of the environmental costs of transport in the UK for the year 1996. These are derived from the modelling results for the main UNITE Account year, 1998, and their basis is described in Table 34.

The share of each category in total costs in 1996 was: 47% from the emission of air pollutants, 36% from noise; and global warming is responsible for 17% of total costs (central estimate).

Although road traffic increased between 1996 and 1998 (Tables 4 & 5), total air pollution and global warming costs fell. The principal reasons for this include the increased fuel efficiency of the engines used in road vehicles, and the increased effectiveness of vehicle exhaust systems in controlling emissions - largely in response to the voluntary agreements between the EU and the motor industry (see European Commission, 1999a).

For global warming (due to CO2), the downward trend is not expected to continue. Any further gains in the fuel efficiency of engines will be outweighed by the growth in total traffic. However, there have been further improvements in emissions standards which have impacted on the vehicle fleet since 1998 - therefore total air pollution costs from the road mode are expected to continue to fall for some years.

Table 69:  Environmental costs for the UK, 1996 (in € million)

	
	Air Pollution
	Global Warming
	Noise
	TOTAL

	Road
	5 952
	2 425
	5 250
	13 628

	  Passenger 
	3 261
	1 686
	2 623
	7 570

	  Freight 
	2 692
	739
	2 627
	6 058

	Rail
	391
	45
	93
	528

	  Passenger
	335
	33
	79
	446

	  Freight
	56
	12
	14
	82

	Urban Public Transport
	
	
	
	

	  Metro & Tram 1)
	61
	18
	-4)
	78

	Aviation 2)
	637
	42
	131
	810

	Inland Waterways 3)
	-
	-
	-
	-

	TOTAL
	7 041
	2 531
	5 473
	15 044

	Note: Environmental cost estimates for 1996 are derived from the modelling results for  the main UNITE Account year, 1998 (see Table 34 for the basis of the 1996 calculations).

1) includes Underground, metro, tram and light rail systems (all electric).

2) includes land-take off cycles (LTOs) at UK airports. Excludes aircraft over flying the UK. Except Noise, which includes noise at 5 main airports (Heathrow, Gatwick, Stansted, Manchester & Birmingham), which together cover 69% of UK air transport movements. 

3) insufficient data on emissions/fuel consumption in this sector. However, this accounts for less than 1% of UK freight moved (see Chapter 2). Maritime shipping is being analysed separately by UNITE partner IER at a European level, and the results will be provided in a future Deliverable.

4) likely to be very small since >90% of journeys are on predominantly underground systems.

Sources: IER; ITS; Sansom et al (2001).


Table 70 presents forecasts of the environmental costs of transport in the UK for the year 2005. The decline in the relative importance of air pollution costs is predicted to continue (to 34% of total environmental costs) and the rise in the environmental costs of aviation is also predicted to go on (to 8.5% of total environmental costs).

Partly in response to the policy measures contained in the government’s Ten Year Plan for transport (DETR 2000c), rail use is expected to grow, with a commensurate rise in rail’s share of total environmental costs (to 4.5%).

Over time, unless technological change occurs, transport noise is expected to take over from air pollution as the most serious environmental externality, in total monetary terms.

Table 70:  Environmental costs for the UK, 2005 (in € million)

	
	Air Pollution
	Global Warming
	Noise
	TOTAL

	Road
	3 952
	2 741
	7 592
	14 285

	  Passenger 
	2 156
	1 885
	3 769
	7 809

	  Freight 
	1 797
	856
	3 824
	6 477

	Rail
	420
	73
	144
	637

	  Passenger
	362
	42
	119
	524

	  Freight
	58
	30
	25
	114

	Urban Public Transport
	
	
	
	

	  Metro & Tram 1)
	64
	25
	-4)
	89

	Aviation 2)
	1054
	76
	249
	1380

	Inland Waterways 3)
	-
	-
	-
	-

	TOTAL
	5 491
	2 915
	7 985
	16 391

	Note: Environmental cost forecasts for 2005 are derived from the modelling results for  the main UNITE Account year, 1998 (see Table 34 for the basis of the 1996 calculations).

1) includes Underground, metro, tram and light rail systems (all electric).

2) includes land-take off cycles (LTOs) at UK airports. Excludes aircraft over flying the UK. Except Noise, which includes noise at 5 main airports (Heathrow, Gatwick, Stansted, Manchester & Birmingham), which together cover 69% of UK air transport movements. 

3) insufficient data on emissions/fuel consumption in this sector. However, this accounts for less than 1% of UK freight moved (see Chapter 2). Maritime shipping is being analysed separately by UNITE partner IER at a European level, and the results will be provided in a future Deliverable.

4) likely to be very small since >90% of journeys are on predominantly underground systems.

Sources: IER; ITS; Sansom et al (2001).


4.6
Taxes, Charges and Subsidies.

This section reports on the transport related taxes, charges and subsidies that may be compared with the related supplier operating costs in chapter 4.2. Although subsidies for public transport in the UK are published, in many cases it has not proved possible to dissagregate them between modes reliably.

Local authorities give substantial revenue support to all forms of public transport, €791m in 1998/99. The expenditure on rail in urban areas and bus services has been determined, and the remaining balance allocated to tram and LRT, though it should be recognised that part of this is actually allocated to other services. They also spent €191m in capital support for public transport which it has not been possible to dissagregate and has been allocated to LRT.

4.6.1 Road Transport

Revenues from fuel duty on road vehicles and VED are shown in the table below. They form the main charge on UK road users, the excess over road infrastructure costs providing a net income of €25.7billion for the Treasury.

Table 71:  Road tax revenues 1996 and 1998 (€m)

	Vehicle type
	1996

Fuel duty
	VED
	1998

Fuel duty
	VED

	Car and LGV

Motorcycle

Bus & coach

HGV

Other vehicle

All vehicles


	19 559

74

581

4 382

625

25 221


	5 279

37

37

838

37

6 221


	24 059

103

765

 5 375

1 066

31 368


	6 441

51

44

926

37

7 500



	  Less:

     Bus fuel duty

     rebates
	-279
	
	-398
	

	Of which:

  Petrol

  DERV
	15 985

8 904
	
	19 309

12 044
	


Sources: TSGB (DETR, 2000d); own estimates.

Although most UK roads are untolled, a relatively small number of bridges and tunnels do have charges. There are 22 such crossings in the whole of the UK road network. Pedestrians, cyclists and motorcyclists are sometimes exempt. The charges often differ by vehicle type but not by time of day. Systems for collecting these charges include account-based systems with electronic vehicle-recognition on some of the busier crossings, as well as the more common toll booth arrangements.

Data on toll revenue from these crossings is available from their respective company accounts, or information provided by the local authorities. Based on a sample of 8 crossings, which we believe represent over 90% of traffic on tolled crossings as a whole, Table 72 reports on toll revenue.

Table 72:  Road toll revenues 1996, 1998 and 2005 (€m)

	
	1996
	1998
	2005

	Bridge and tunnel tolls
	231
	259
	302

	London road pricing
	-
	-
	353

	Birmingham Northern Relief Road
	-
	-
	:

	TOTAL
	231
	259
	655


Sources: ITS; GLA (2000).

Bridge and tunnel tolls include, in descending order of toll revenue: Severn Crossings; Dartford Crossings; Mersey Tunnels; Forth Road Bridge; Humber Bridge; Skye Bridge; Tay Bridge; Erskine Bridge.

Looking ahead to 2005, the key developments in road pricing are expected to be the Mayor of London’s road user charging scheme, and then potentially the Birmingham Northern Relief Road. The latter will be designated the ‘M6T’, running parallel to the existing M6 motorway, and will be designed, built, financed and operated for the Highways on a 53 year concession by the Midland Expressway Ltd consortium.

We include estimates of revenue for the London scheme, drawing on research for the Mayor of London (GLA, 2001). In the case of the M6T, due both to the commercial confidentiality of the concession agreement and the uncertainty over whether the road will be operational by 2005, we are unable to make an accurate estimate.

4.6.2 Rail Transport

Rail transport in the UK does not incur any specific tax, and passenger fares are exempt from VAT. The table below shows the various forms of revenue support they receive together with passenger revenues.

Table 73:   National Rail  Revenues and Financial Support 1996 and 1998 (€m)

	
	1996
	1998

	Train operating companies
	
	

	Passenger revenue
	3 797
	4 543

	Grant aid (passenger)

  Of which:

       SRA support

       PTE support

       Other

Freight revenue1)

Freight Facilities Grants
	3 088

2756

253

79

823

22
	2 254

1775

343

136

1134

43

	Track authority - Railtrack plc
	
	

	Passenger franchise revenue

Freight revenue
	3 116

234
	3 190

249


1) Measured by turnover of rail freight companies.

Source: TAS (2000), TSGB (DETR, 2000d); Railtrack plc (1997,9).
4.6.3 Public Transport other than Rail

In the UK this sector is primarily formed by the stage bus operations, and these are assessed first in the table below. The main tax incurred by bus operators is fuel duty (see table above), though rebates can be claimed for stage operation. VED is not rebated. The charges and subsidy received are shown below. Local bus revenues include the concessionary fare reimbursement obtained by stage bus operators and the total reimbursement is shown below. 

Outside London the tram and LRT sector in the UK is relatively small. Their revenues are shown below. They have no specific taxes imposed up them. That part of the total concessionary fares reimbursement going to modes other than bus has been separated from the total. However, part of this is actually paid to some of the TOCs. It has not proved possible to separate the amount these various types of operator received, though the major part of the national total goes to bus operators.

Table 74:  Bus Revenues and Financial Support 1996 and 1998 (€m)

	Cost category
	1996
	1998

	Local bus revenues (incl concessionary fare reimbursement)

Of which:

  Concessionary fare 

  reimbursement 

  Public transport support
	3663

665

                        369


	3871

649

396




Source: TAS (2000b), TSGB (DETR, 2000d).

Table 75:  Tram and LRT Revenues and Financial Support 1996/98 (€m)

	Cost category
	1996
	1998

	Revenues:

London Underground

Docklands Light Railway

Glasgow Underground

Altram, Manchester

Supertram, Sheffield
	1269.1

17.6

11.9

19.4

6.9
	1460.3

29.4

13.7

:

9.0

	All LRT revenues

Nationalised industries external finance:

London Transport core business

Docklands Light Railway

LA support: 
capital


revenue

Concessionary fares reimbursement
	1324.9

1379.4

30.8

217.6

188.0

60.3
	1512.4

632.4

73.5

191.1

51.9

104.4


Source: TSGB

4.6.4 Aviation

In the UK the aviation industry has two taxes imposed upon it. Aviation spirits duty (AVGAS) only applies to piston engined planes, not jet or turbo-prop which use untaxed kerosene as a fuel. Only a small, but unknown amount of tax is raise from commercial operations by this tax. The main tax, Air Passenger Duty (APD) is imposed on every passenger departing from a UK airport, does raise considerable tax revenue. It should be noted that in the UK many of the regulatory bodies are now operated as Government agencies and are expected to break even year on year. In recent years those in aviation have generally been in surplus, returning revenue to the Treasury.

Revenues for air passenger fares are not known, nor are the charges at airports for handling aircraft. The largest airport operator BAA plc and Manchester have landing fees at some airports regulated because they are thought to have a monopoly at some locations.

Table 76:  Aviation Revenues and Financial Support 1996 and 1998 (€m)

	Cost category
	1996
	1998

	Taxes:

AVGAS

Air Passenger Duty
	:

519.1
	:

1210.3

	Public support:

LA airport companies

Civil aviation services

International aviation services

CAA

NATS

Air travel trust fund
	4.4

(-16.2)

5.9

0

(-19.1)

5.9
	4.4

11.7

5.9

(-83.8)

(-52.9)

5.9


Source: TSGB and UK National Accounts.

4.6.5 Maritime Transport Taxes and Subsidies

There are no specific taxes on maritime transport in the UK. Passenger fares are exempt from VAT but freight charges are not. Earnings for the industry are not possible to collect as apart from the large number of port and shipping companies, some are based in other countries. As with air transport, the UK maritime industry is regulated though Government agencies. These and two nationalised industries receive direct financial support.
Table 77:  Maritime Revenues and Financial Support 1996 and 1998 (€m)

	Cost category
	1996
	1998

	Local Authority capital for ports

Nationalised industry external finance:

  Caledonian MacBrayne

  British Waterways Board

Agencies:

  Ports and shipping services

  Marine & Coastguard Agency
	10.3

14.7

75.0

(-5.9)

130.9
	8.8

33.8

79.4

(-7.4)

123.5


Source: TSGB.

5 Summary of Results for the UK

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

5.1
Road transport

Table 78 presents the costs and revenues of UK road transport in 1996, 1998 and 2005 (forecast), including cars, goods vehicles, buses and other road vehicles.

Core information for 1998

The Core information contains (i) the costs caused by road use and borne by society as a whole (shown at the top of the table) and (ii) the corresponding charges and taxes on road use (shown in the lower half of the table).

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

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

The external accident costs - that is, those parts of accident costs which are not borne by road users themselves or by transport insurance companies, but by the public sector and third parties - are relatively small, amounting to €5bn.

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

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

Additional information

Congestion costs are not part of the Core information, but they amounted to €19bn in 1998.

The internal part of accident costs – including the risk value and insured damage costs – are also very substantial, at €25bn.

Table 78
UK road account for 1996, 1998 and 2005 
- € million at 1998 prices -

	Costs
	
	
	

	Core information
	1996
	1998
	2005

	Infrastructure Costs
	12 763
	12 728
	12 605

	Fixed
	:
	:
	:

	Variable
	:
	:
	:

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

	Environmental costs
	13 628
	13 352
	14 285

	Air pollution
	5 952
	5 192
	3 952

	Global warming
	2 425
	2 392
	2 741

	Noise
	5 250
	5 768
	7 592

	Total
	27 954
	28 074
	28 606

	Additional information
	
	
	

	Congestion costs2)
	15 368
	19 371
	24 245

	Time costs
	15 200 
	19 160
	 23 981

	Fuel costs
	168
	211
	264

	Accident costs (user internal)3)
	25 832
	24 995
	22 182

	From this: risk value
	19 132
	18 234
	15 297

	Revenues
	
	
	

	Directly related to a specific cost category
	
	
	

	Charges for infrastructure usage
	
	
	

	Fixed
	0
	0
	0

	Variable
	
	
	

	Bridge and tunnel tolls
	245
	259
	302

	London Road Pricing
	–
	–
	353

	Total
	245
	259
	655

	Other transport specific revenues
	
	
	

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

	Fuel Duty
	26 783
	31 168
	33 579

	VAT on Fuel Duty
	 4 687
	5 454
	5 876

	Bus Fuel Duty Rebate
	-296
	-398
	-429

	Total
	37 395
	43 724
	47 179

	Subsidies
	0
	0
	0

	1) Refers to those parts of road accident costs which are not  borne by road users and insurance companies but by the public sector and third parties. – 2)  Expressed as delay costs. – 3) Refers to those parts of accident costs which are caused by and borne by road users and insurance companies. – 4) Includes Dartford, Severn, Mersey, Humber, Forth, Erskine, Skye, Tay tolls; forecasts unavailable for M6T. 

Sources: TSGB; analysis by DIW, IER, IWW, ITS.


The following tables are summarised from Chapter 4 in 1998, and are intended to provide additional information for the road account for various categories of vehicle. 

Table 79
Variable costs of road transport per vehicle km: UK
- €/km at 1998 prices -

	All Roads

	   
	1998

	1.2 
	Motor-cycles
	Passenger cars
	LGV
	HGV
	Buses

	Core information

	Infrastructure costs
	
	
	
	
	

	Variable
	:
	:
	:
	:
	:

	External accident costs1)
	0.0538
	0.0024
	0.0009
	0.0007
	0.0056

	Environmental costs
	0.0558
	0.0183
	0.0770
	0.0780
	0.0962

	Air pollution
	0.0131
	0.0070
	0.0157
	0.0459
	0.0734

	Global warming
	:
	0.0042
	0.0064
	0.0142
	0.0194

	Noise
	0.0427
	0.0071
	0.0549
	0.0178
	0.0035

	Total I
	:
	:
	:
	:
	:

	

	Additional information

	Delay costs
	:
	0.0344
	0.0414
	0.0860
	0.3822

	Internal accident costs2)
	:
	:
	:
	:
	:

	Material damages
	0.0147

	Risk value
	0.5633
	0.0250
	0.0089
	0.0073
	0.0577

	Total II
	:
	:
	:
	:
	:

	
	
	
	
	
	

	Revenues
	
	
	
	
	

	Variable
	
	
	
	
	

	  Fuel Duty
	0.0258
	0.0575
	0.1674
	0.1530

	  VAT on Fuel Duty
	0.0045
	0.0101
	0.0293
	0.0268

	  Bridge & tunnel tolls
	0.0006

	  London Road Pricing
	:

	  Bus Fuel Duty Rebate
	•
	•
	•
	•
	-0.0796

	

	Basic data
	
	
	
	
	

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

	Million passenger km
	4 000
	617 000
	•
	•
	45 000

	Million tonne km
	•
	•
	159 500
	•

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

Sources: TSGB; analysis by DIW, IER, IWW, ITS.




Table 80
Total costs of road transport: UK
- € million at 1998 prices –

	All Roads

	
	1998

	2.2 
	Motor-cycles
	Passenger cars
	LGV
	HGV
	Buses
	Total

	Core information
	
	
	
	
	
	

	Infrastructure costs
	:
	:
	:
	:
	:
	12 728

	Fixed
	:
	:
	:
	:
	:
	:

	Variable
	:
	:
	:
	:
	:
	:

	External accident costs
	:
	:
	:
	:
	:
	1 994

	Police / Administration
	:
	:
	:
	:
	:
	240

	Health costs
	:
	:
	:
	:
	:
	742

	Production loss
	:
	:
	:
	:
	:
	1 013

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

	Air pollution
	52
	2 632
	665
	1 475
	367
	5 192

	Global warming
	:
	1 565
	273
	457
	97
	2 392

	Noise
	171
	2 676
	2 333
	571
	17
	5 768

	Total I
	:
	:
	:
	:
	:
	28 074

	

	Additional information

	
	
	
	
	
	

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

	Internal accident costs
	:
	:
	:
	:
	:
	24 996

	Material damages
	:
	:
	:
	:
	:
	6 756

	Risk value
	:
	:
	:
	:
	:
	18 240

	Total II
	:
	:
	:
	:
	:
	44 367

	

	Revenues
	:
	:
	:
	:
	:
	

	 Fixed
	
	
	
	
	
	

	Vehicle Excise Duty
	51
	6 441
	926
	44
	7 500

	 Variable
	
	
	
	
	
	

	Fuel Duty
	
	24 059
	5 375
	765
	31 368

	VAT on Fuel Duty
	18
	4 210
	941
	134
	5 454

	Bridge and tunnel tolls
	:
	:
	:
	:
	:
	259

	Total
	:
	:
	:
	:
	:
	44 581

	

	Basic data
	

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

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

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

	Million tonne km
	•
	•
	159 500
	•
	159 500

	Sources: TSGB; analysis by DIW, IER, IWW, ITS.


5.2 
Rail transport – national railways

As can be seen from Table 81, the Core costs in the national railways account for 1998 are dominated by supplier operating costs (€ 6.7 billion) and infrastructure costs (€ 3.3 billion). We estimate that infrastructure costs will more than double by 2005 based on the Ten Year Plan (DETR, 2000c). Environmental costs are at € 0.5 billion the most significant of the remaining cost categories. 

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

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

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

Table 81
UK rail account for 1996, 1998 and 2005 
- € million at 1998 prices –

	Costs
	
	
	

	Core information
	1996
	1998
	2005

	Infrastructure Costs
	1 926
	3 288
	6 692

	Fixed
	:
	:
	:

	Variable
	:
	:
	:

	Supplier operating costs 1)
	5 042
	6 664
	:

	Accident costs (user external) 2)
	21
	26
	:

	Environmental costs
	528
	503
	637

	Air pollution
	391
	343
	420

	Global warming
	45
	54
	73

	Noise
	93
	107
	144

	Total core social costs
	7 517
	10 481
	:

	Additional information
	
	
	

	Congestion costs 3)
	146
	185
	264

	Accident costs (user internal) 4)
	:
	:
	:

	From this: risk value
	223
	269
	:

	Revenues
	
	
	

	Directly related to Supplier Operating Costs 
	
	
	

	Passenger and freight revenue
	4 906
	5 677
	:

	SRA support
	2 927
	1 775
	:

	PTE support
	269
	343
	:

	Freight Facilities Grant
	23
	43
	:

	Other support
	84
	136
	:

	Total
	8 209
	7 974
	:

	Additional Information
	
	
	

	Revenues directly related to infrastructure costs (Railtrack plc)
	
	
	

	Track charges 5)
	3 557
	3 448
	:

	Fixed
	:
	:
	:

	Variable
	:
	:
	:

	Other transport specific revenues 
	0
	0
	:

	1) Passenger and freight service operators. – 2) Refers to costs borne by the public sector and third parties. -     3) Expressed as delay costs. – 5) Those parts of accident costs which are borne by rail users and insurance companies. – 5) Track access charges 

Sources: TSGB; analysis by DIW, IER, IWW, ITS.


The following tables provide additional information for the national rail account summarised from Chapter 4. 

Table 82
Variable costs of rail transport per train km: UK national rail
€/train km at 1998 prices

	National rail

	
	1998

	
	Passenger
	Freight

	Core information
	
	

	Infrastructure costs 
	
	

	Variable
	:
	:

	External accident costs
	0.058

	Administrative
	:

	Health costs
	0.027

	Production loss
	0.031

	Environmental costs
	1.027
	1.887

	Air pollution
	0.676
	1.002

	Global warming
	0.147
	0.049

	Noise
	0.204
	0.040

	Total I
	:
	:

	
	
	

	Additional Information
	
	

	Delay costs
	0.411
	0.489

	Internal accident costs
	
	

	Material damages
	:
	:

	Risk value
	0.609

	Total II
	:
	:

	
	
	

	Revenues
	
	

	Passenger and freight revenue
	:
	:

	SRA support
	:
	:

	PTE support
	:
	:

	Freight Facilities Grant
	:
	:

	Other support
	:
	:

	Subsidies
	:
	:

	
	
	

	Basic data
	
	

	Passenger km (bill)
	44
	•

	Tonne km (bill)
	•
	17

	Sources: TSGB; analysis by DIW, IER, IWW, ITS.


Table 83
Total costs of rail transport: UK national rail
- € million at 1998 prices -

	National rail

	
	1998

	
	Passenger
	Freight
	Total

	Core information
	
	
	

	Infrastructure costs
	:
	:
	3 288

	Capital costs
	:
	:
	588

	Operating costs
	:
	:
	2 700

	Supplier operating costs
	9 172
	919
	10 091

	Of these: track charges
	:
	:
	3 439

	External accident costs
	:
	:
	26

	Administrative
	:
	:
	:

	Health costs
	:
	:
	12

	Production loss
	:
	:
	14

	Environmental costs
	424
	78
	503

	Air pollution
	299
	43
	343

	Global warming
	36
	18
	54

	Noise
	90
	17
	107

	Total I (excluding track and station charges)
	:
	:
	10 469

	

	Additional information
	
	
	

	Delay costs
	164
	21
	185

	Internal accident costs
	
	
	

	Material damages
	:
	:
	:

	Risk value1)
	:
	:
	269

	Total II
	:
	:
	454

	

	Revenues
	
	
	

	Revenue from users
	4 543
	1134
	5 677

	SRA support
	1775
	•
	 1 775

	PTE support
	343
	•
	343

	Freight Facilities Grant
	•
	43
	43

	Other support
	136
	136

	Total (excluding track and station charges)
	
	
	
7 974

	

	Basic data
	
	
	

	Passenger km (bill)
	44
	•
	44

	Tonne km (bill)
	•
	17
	17

	1) No allocation to passenger and freight transport possible. 

Sources: TSGB; analysis by DIW, IER, IWW, ITS.


5.3
Public transport by underground rail, LRT and tram

In the UK, urban rail-based passenger systems form a relatively small but expanding sector. Table 84 shows that in particular the categories infrastructure costs, supplier operating costs and noise costs could not be quantified due to methodological difficulties and/or data problems. Note furthermore, that buses are included in the road account and it is these that provide urban public transport services throughout the UK.

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

Table 84
UK urban public transport account for 1996, 1998 and 2005 

(Undergrounds, trams and metros)
- € million at 1998 prices –

	Costs
	
	
	

	Core information
	1996
	1998
	2005

	Infrastructure Costs
	1 965
	2 071
	:

	Fixed
	:
	:
	:

	Variable
	:
	:
	:

	Services
	
	
	

	Supplier operating costs
	:
	:
	:

	Accident costs (external) 1)
	:
	:
	:

	Environmental costs 1)
	79
	68
	89

	Air pollution
	61
	49
	64

	Global warming
	18
	19
	25

	Noise
	:
	:
	:

	Additional information
	
	
	

	Congestion costs1)
	:
	:
	:

	Accident costs (internal)1)
	:
	:
	:

	
From this: risk value
	:
	:
	:

	Revenues
	
	
	

	Directly related to Supplier Operating Costs
	
	
	

	Passenger revenue
	1 407
	1 512
	:

	Concessionary fares reimbursement
	64
	104
	:

	Subsidies
	
	
	

	  Nationalised industries core finance (LUL, DLR)
	1 465
	632
	:

	  Local authority support – capital
	231
	191
	

	  Local authority support – revenue
	200
	52
	:

	Basic data
	
	
	

	Loaded train km (millions)
	75.5

	Passengers carried (millions)
	966

	1) Buses are included in the road account. 

Sources: TSGB; analysis by DIW, IER, IWW, ITS.


5.4
Aviation

In the 1998 UK air transport account, infrastructure costs amounted to € 2.2 billion (see Table 84) and environmental costs amounted to €0.86billion. The allowance for external accident costs was just €5million.

In the Additional information, congestion costs were estimated to be €580million.

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

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

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

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

In the following tables the total costs and revenues for the three UNITE years and further information summarised from Chapter 4 for the base year 1998 are presented.

Table 85
UK air transport account for 1996, 1998 and 2005 
- € million at 1998 prices -

	Costs
	
	
	

	Core information
	1996
	1998
	2005

	Infrastructure Costs
	1 734
	2 236
	4 347

	Fixed
	:
	:
	:

	Variable
	:
	:
	:

	Accident costs (user external)
	6
	5
	5

	Environmental costs
	810
	860
	1380

	Air pollution
	637
	656
	1054

	Global warming
	42
	49
	76

	Noise
	131
	155
	249

	Total
	2 550
	3 101
	5 732

	Additional information
	
	
	

	Congestion costs1)
	444
	581
	930

	Accident costs (user internal)
	:
	:
	:

	Of this: risk value
	60
	45
	50

	Revenues
	
	
	

	Directly related to a specific cost category
	
	
	

	Charges for infrastructure usage
	
	
	

	Airport revenues
	:
	:
	:

	ATM charges
	:
	:
	:

	Meteorological services
	:
	:
	:

	Total
	:
	:
	:

	Sector specific revenues and financial support
	
	
	

	Air Passenger Duty
	551
	1 210
	:

	AVGAS
	:
	:
	:

	Subsidies
	:
	:
	:

	Public support:
	
	
	

	  LA airport companies
	4.7
	4.4
	:

	  CAA services
	-17.2
	11.7
	:

	  International aviation services
	6.2
	5.9
	:

	  CAA
	0
	-83.8
	:

	  NATS
	-20
	-52.9
	:

	  Air travel trust fund
	6
	6
	:

	
	
	
	

	1)  Expressed as delay costs. 
Sources: TSGB; analysis by DIW, IER, IWW, ITS.


Table 86
Variable costs of air transport per air transport movement at UK airports: 
– €/ATM at 1998 prices –

	
	1998

	
	Passenger and Cargo 1)

	Core information
	

	Infrastructure costs
	:

	Fixed
	:

	Variable
	:

	External accident costs
	3

	Environmental costs
	567

	Air pollution
	433

	Global warming
	32

	Noise
	102

	Total I
	:

	
	

	Additional information
	

	Delay costs
	383

	Internal accident costs 
	:

	Risk value
	30

	Total II
	:

	
	

	Revenues
	

	Air passenger duty (APD)
	798

	Subsidies
	

	  LA airport companies
	3

	  CAA services
	8

	  International aviation services
	4

	  CAA
	-55

	  NATS
	-35

	  Air travel trust fund
	4

	Basic data
	

	Air transport movements (ATMs)

(000s)
	1 516 

	1) No allocation to passenger/cargo possible.

Sources: TSGB; analysis by DIW, IER, IWW, ITS.


5.5
Inland waterways

Inland waterways in the UK are primarily used for leisure activities. The network is maintained in safe condition, and any additional investment should be covered by revenue from either leisure or commercial use. The largest operator, British Waterways, is funded by grants from central government.

Apart from infrastructure capital and maintenance charges other costs (accidents, environment and congestion) are believed to be negligible given the low level of commercial traffic on these waterways. There is, however, a lack of quantitative evidence on this mode.

Table 87
UK inland waterway account for 1996, 1998 and 2005 
- € million at 1998 prices –

	Costs
	
	
	

	Core information
	1996
	1998
	2005

	Infrastructure costs
	160
	175
	213

	Fixed
	:
	:
	:

	Variable
	:
	:
	:

	Accident costs (external)
	:
	:
	:

	Environmental costs
	:
	:
	:

	Air pollution
	:
	:
	:

	Global warming
	:
	:
	:

	Noise
	:
	:
	:

	Total
	:
	:
	:

	Additional information
	
	
	

	Congestion costs
	:
	:
	:

	Accident costs (internal)
	:
	:
	:

	From this: risk value
	:
	:
	:

	Revenues
	
	
	

	Directly allocatable
	
	
	

	Charges for infrastructure usage
	:
	:
	:

	Fixed
	:
	:
	:

	Variable
	:
	:
	:

	Total
	:
	:
	:

	Subsidies 
	75
	79
	:

	Non-transport related revenues of ports
	:
	:
	:

	Source: British Waterways Board (1997, 1999)


5.6
Maritime shipping

Whilst some basic data is available (see Chapter 2) on maritime transport, the evidence on costs and charges is too incomplete too support an account. The few items of (partial) data were presented  in Chapter 4.

6.
Conclusions

The costs and revenues for all forms of motorised transport in the UK are considered in this annex report for the years 1996 and 1998, together with forecasts for 2005. There remain many gaps in the data, primarily at the level of differentiated data – for example, by network type, by vehicle type, and even by passenger/freight. It is not conventional in company accounts to provide this breakdown – and substantial parts of the UK transport sector are in private ownership, so we have been heavily reliant on company accounts. Nevertheless, the accounts are sufficiently complete to give an overall picture of the costs and revenues of UK transport by mode.

Little data was available for inland waterways, and short sea shipping. Information on bus company activities was collected, but the few tram, underground and LRT systems proved problematic – again, only basic, company account data was readily available. Furthermore, the Passenger Transport Authorities in metropolitan areas, which run tram and LRT systems, do not always separate accounts by mode on a consistent basis, and do not generally publish detailed statistics of the kind needed.

On the other hand we were able to obtain good quality accident data for all modes. User costs (delays) are also available in some form for most modes, although there are some differences in the way delays are defined and reported, which we have done our best to overcome.

Among the other main points to note when considering the information in this annex are:

1. Coverage varies from comprehensive – eg. all national rail operating companies are included – to poor – eg. port operating companies which handle only 45% of UK trade are included. Other sectors lie in between, for example the airport operators included handle 90% of UK air terminal passengers.

2. Much of the data for toll roads, rail, bus and air is derived from the accounts of many companies.

3. Most of the data sought is impossible to collect for maritime shipping given the large number of parties involved, including many not based in the UK, and commerical confidentiality issues.

4. Industry monitors published by market research organisations are a useful, if expensive, tool in gaining information on some modes. The surveys may not cover the entire sector.

5. Official accident statistics are a reliable and comprehensive record of accident numbers and severities, collected by the Government and its agencies. However, they do not in all cases address the associated economic costs.

Future plans for this type of study in the UK should, we conclude, allow for the time consuming collection of data from a large number of firms.
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Glossary

	Accident Costs 
	Costs caused by transport accidents. These costs are directly related to material damage costs and medical costs, the administrative costs of police and insurance companies, the costs associated with production loss through accident related illness and fatalities and the costs of „suffering„ associated with accidents (risk value).

	Capital costs
	The capital costs comprise the consumption of fixed capital and interest. Capital costs represent a high share of total infrastructure costs and are different to the annual capital expenditures.

	Capital value
	The capital value is the value of fixed capital measured either as a gross or a net value. The gross value represents the capital value of all assets still physically existing in the capital stock. It can thus be considered as an equivalent of production capacity. The net value represents the value of assets minus the meanwhile consumed fixed capital. The difference to the gross value is thus the loss of value due to foreseen obsolecence and the normal amount of accidental damage which is not made good by normal repair, as well as normal wear and tear. Methods for estimating capital values are the direct method (synthetic method) and the indirect method (perpetual inventory concept).

	Congestion
	Congestion arises when traffic exceeds road capacity so that the travelling speed of vehicles is slowed down. It can be defined as a situation where traffic is slower than it would be if traffic flows were at low levels. The definition of these „low levels„ (reference level) is complicated and varies from country to country (e.g. six service levels in the American HCM).

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

	Earmarking
	Direct interlinkages between the financial source and the financial purpose, in order to secure financial resources. In practice, specific funds are used therefore (e.g. earmarking road pricing revenues and financing of road infrastructure or environmental measures). 

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

	GVW
	GVW is the gross vehicle weight and contains the weight of the vehicle itself and the weight of the payload.

	HGV
	HGV means heavy goods vehicles. Within this study they are defined as all goods vehicles with a maximum GVW equal or more than 3,5 tons.

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

	Individual transport 
	Transport performed on the own account of users with their own vehicle for private reasons. 

	Infrastructure Cost 
	Cost category which comprises capital costs (depreciation and interests) and running costs for maintenance and repair, operation and administration, overheads and traffic police. 

	Infrastructure suppliers 
	are defined as the totality of public and private enterprises which are financing the provision and maintenance of the transport infrastructure for all modes (road, rail and water) within the urban area analysed.

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

	Opportunity costs
	The expressions "opportunity costs" and "shadow prices" are used synonymously within the Real Cost Scheme. They determine the value added for an individual in the case a good would not have been bought or built or in case negative effects of transport would not be present. Opportunity values are used for the evaluation of investments (capital costs), lost lives (statistical value of human life) or for the assessment of noise nuisance. 

	Passenger car unit
	(= PCU) PCU is used in order to standardise vehicles in relation to a passenger car. Speed and lengths differentials are most common.

	Perpetual-inventory method
	Perpetual inventory model: This is a method to estimate the asset value from a time series of annual investment expenditures. Annual new investments are cumulated and - according to their remaining life time - a depreciation will be calculated. The sum of these annual remaining asset values is equal to the total amount of the asset value.

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

	Primary particles
	Particles, that are directly emitted.

	Public Transport 


	PT subsumes all services that are supplied according to a pre-defined timetable in passenger and freight transport. The final user here pays an average fare. Typical PT is rail, bus, air and ferry services. The transport of an additional person or unit of goods does not cause in the short run additional vehicle kilometres, as scheduled vehicles are used, which are running anyway. In the long run, due to increased capacity use, additional or larger vehicles have to be scheduled. In the former case the marginal costs are zero, in the latter case the marginal costs are the costs per vehicle kilometre divided by the capacity use.

	Replacement value/cost
	The cost of replacing a particular asset of a particular quality with an asset of equivalent quality. Replacement cost may exceed the original purchase cost because of changes in the prices of the assets. 

	Risk value
	The risk value represents the society’s willingness to pay for avoiding death casualties or injuries in transport. It reflects the decrease in social welfare due to the suffering and grief of the victims and their relatives and friends. The relevant cost elements are: Own risk value and suffering and grief of relatives and friends

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

	Supplier Operating Cost 
	Costs mainly related to costs incurred by supplier in its operations.

	Survival function
	Survival functions are used in rather refined perpetual inventory models. The survival function g (i) is based on the assumption that the service lives of assets within an investment vintage are dispersed around the mean. g (i) explains then which share of investments within an investment-vintage still exists in the capital stock after i years. The survival function is characterised by a downwards slope of shares between 100 % (in the first year of investment) and 0 % (after exceeding the maximal lifetime of all assets in the investment vintage).

	Synthetic method
	One of the two main methods to value the existing road network (see also: perpetual inventory method). The synthetic method values the road network by estimating what it would cost to replace the road network with assets of equivalent quality. The method therefore involves measuring the existing physical assets, in terms of road length of particular types, bridges, etc, and then multiplying these measures of physical assets by unit replacement costs, such as the cost of constructing a motorway with the same physical characteristics as the existing one.

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

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

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

Inland Waterways / Marine: Goods transport.

Air: passenger, goods transport

	VOSL
	Value of statistical life: A unit often used to express individuals willingness-to-pay (WTP) for safety. The individual state (or reveal) a WTP for a small reduction in risk (dz) for a fatal accident; he is never asked the question about the value of life per se. If this risk change is summed over (n) individuals so that statistical the risk reduction will save one life we can also sum their WTP; this sum of the WTP then becomes the Value of statistical life (VOSL). VOSL = WTP*n = WTP/dz    if n*dz = 1

	VOT
	Value of time. The value of time is standardised within the UNITE accounts.

	WTP
	Willingness to pay: The direct or indirect response to questionnaire about individuals willingness-to-pay for a good. For example the WTP for higher safety.

	YOLL
	Year of life lost


Abbreviations

	APD
	Air Passenger Duty

	BASt
	German Highway Research Institute

	bill.
	Billion

	BIM
	Bus Industry Monitor

	BMVBW
	German Ministry of Transport, Building and Housing

	Btkm
	Billion tonne kilometres

	CAA
	Civil Aviation Authority

	CO2
	Carbon dioxide

	COI
	Cost of illness

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

	DETR
	Department of the Environment, Transport and the Regions - successor to the ‘Department of Transport’ from 1997

	DLR
	Docklands Light Railway

	DTLR
	Department of Transport Local Government and Regions - successor to DETR from 2001

	DOA
	Damage Only Accident

	DBFO
	Design Build Fund and Operate

	EMEP
	European Monitoring and Evaluation Programme

	FSO
	Swiss federal statistical office

	GDP
	Gross Domestic Product

	GIS
	Geographical Information System

	GVW
	Gross vehicle weight (weight of the vehicle itself and the weight of the payload)

	HGV
	Heavy goods vehicles (goods vehicles with a maximum GVW equal or more than 3,5 tons)

	Kph
	Kilometres per hour

	KWh
	Kilowatt hour

	Laeq
	Energy equivalent noise level

	LGV
	Light goods vehicles (goods vehicles with a maximum GVW less than 3,5 tons)

	LTO
	Landing and take-off cycle

	LUL
	London Underground Limited

	mill.
	Million

	MWh
	Megawatt hour

	n.a.
	No data available

	NMHC
	Hydrocarbon

	NMVOC
	Non-methane volatile organic compounds

	Nox
	Nitrogen oxides (mix of NO and NO2)

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

	ORR
	Office of the Rail Regulator

	ONS
	Office for National Statistics

	Ow
	Of which

	PCU
	Passenger car unit 

	PIM
	Perpetual Inventory Model

	PM10
	Fine particles with a diameter of 10 µm and less

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

	PPP
	Purchasing power parity

	PT
	Public transport

	RAGB
	Road Accidents Great Britain

	ROSCO
	Rolling Stock Leasing Company

	SOC
	Supplier operating costs

	SO2
	Sulphur dioxide

	SRWP
	Steady reduction of working power

	TOC
	Train Operating Company

	TSGB
	Transport Statistics Great Britain - see DETR (1996-2000)

	UPT
	Urban public transport

	v-hours
	Vehicle hours

	v-km
	Vehicle kilometres

	VOC
	Volatile organic compounds

	VOT
	Value of time

	WTP
	Willingness to pay

	YOLL
	Years of life lost

	
	

	
	

	
	


Abbreviations used in data tables

	–
	No existing data category (for example sea ports in Switzerland)

	0
	Zero or approximately zero when compared to other data entries

	.
	Not applicable (for example the length of a sea harbour)

	:
	No data available


}





}





}





}





}





}
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								Figure 3.4:  The Overall UNITE Workplan

								Year 1																								Year 2																								Year 3
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																																																																												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
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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
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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
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										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












