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 Abbreviations

	ATS
	Flygtrafikledning (Air Traffic Services)

	BV
	Banverket (The Swedish National Rail Administration)

	DIW
	Deutsches Institut für Wirtschaftsforschung e.V.

	GDP
	Brutto national produkt (Gross Domestic Product)

	IBAB
	Inlandsbanan AB (a 1 053 km railway track belonging to the municipal authorities along the track)

	KF
	Svenska kommunförbundet (The Swedish Municipality association)

	KI
	Konjunkturinstitutet (The National Institute of Economic Research)

	LFV
	Luftfartsverket (The Swedish Civil Aviation Administration)

	PIM
	Perpetual Inventory Model

	Pkm
	Personkilometer (Passenger kilometres)

	SCB
	Statistiska centralbyrån (Statistics Sweden)

	SFV
	Sjöfartsverket (The Swedish Maritime Administration)

	SHSF
	Sveriges Hamn- och Stuveriförbund (The Swedish Harbour- and stevedore association)

	SIKA
	Statens Institut för kommunikationsanalys (The Swedish Institute for Transport and Communications Analysis)

	Skm
	Utbudskilometer (Supply kilometres)

	SL
	Stockholms lokaltrafik (Stockholm public transport authority)

	SLTF
	Svenska lokaltrafikföreningen (The Swedish Public Transport Union)

	SNI
	Svensk näringsindelning (Swedish Standard Industrial Classification)

	SVEDAB
	Svensk-Danska broförbindelsen AB (The company responsible for the Swedish land connection from the bridge between Denmark and Sweden.

	Tkm
	Tonkilometer (Tonne kilometres)

	VV
	Vägverket ( The Swedish National Road Administration)

	Vkm
	Fordomskilometer (Vehicle kílometres)

	WD/RS
	Av-nedskrivning/återföring (Write downs/reversals)

	ÖSK
	Öresundsbro konsortiet (The company responsible for the bridge between Denmark and Sweden)


Sammanfattning / Executive Summary/

UNITE projektet är ett stort europeiskt forskningsprojekt med ett 20-tal inblandade universitet, institut och konsultföretag över hela Europa och finansieras av EU. Projektet täcker alla transportslag och 18 länder i Europa. Det innehåller tre huvudblock; Marginalkostnader, Bokföring, samt Integration. Det första blocket ’Marginalkostnader’ strävar efter att ta fram en teori över trafikens marginalkostnader samt att skatta marginalkostnader i ett antal utvalda fall. ’Bokföring’ strävar efter att samla in kostnadsinformation för samtliga trafikslag inom respektive land. Denna insamling, inklusive viss metodbeskrivning, finns redovisat i denna rapport. Slutligen, ’Integration’, söker sammanföra det bokföringsmässiga tänkandet med marginalkostnadsansatsen.

För en person någorlunda bevandrad i svensk trafikpolitik kan projektets delsyfte med bokföring kännas föråldrat. Sverige hade ju tidigare en trafikpolitik som betonade både ett totalkostnadsansvar och ett marginalkostnadsansvar för trafikslagen, detta dubbla krav togs ju bort 1998 och kvar blev bara ett marginalkostnadsansvar. Man ska dock vara medveten om att många stora och inflytelserika medlemsländer i Unionen har svårt att ta till sig ett renodlat marginalkostnads resonemang. Förhoppningsvis kommer slutsatserna från detta projekt bringa olika ståndpunkter närmare varandra.

Kostnadsansvarsutredningar inom trafiksektorn har genomförts ett flertal i Sverige. Den senaste vi har överblick över är Dsk 1992:44 ’Trafikavgifter på samhällsekonomiska villkor’ (Hansson och Lindberg). Jämfört med dessa tidigare utredningar innehåller denna rapport ett antal nya dimensioner:

· Infrastrukturkostnaden är beräknad som en kostnad och inte som årliga utgifter

· I vissa fall har vi sökt täcka trafikoperatörens kostnader

· Däremot är trängselkostnaden styvmoderligt behandlat i denna utredning liksom tidigare

· Olyckskostnaden är baserad på teorier nära kopplade till marginalkostnadstänkandet

· Miljökostnaden är beräknat med en avancerad ’Impact Pathway model’ (ExternE) vid Universitetet i Stuttgart.

· Liksom tidigare finns skatter och avgifter med men här inkluderas även Momsen som ligger ’ovanpå skatterna’.

Vi sammanfattar inte här de enskilda resultaten utan hänvisar till avsnitt 5 för en sammanfattning per trafikslag och avsnitt 4 för en sammanfattning per kostnadsslag. Alla resultat är uttryckta i Euro (€) i prisnivå 1998. Konvertering från kronor har skett med kursen 8.92 kr/€. Några kortare metoddiskussioner finns i avsnitt 3 och definition av vad vår information kommer ifrån i avsnitt 2. Strukturen följer en given mall som alla länder följer.

Erfarenheten från detta arbete är att det är ett mycket tidskrävande jobb som ställer stora krav på omdömet hos den som sammanställer informationen. Det är snarare regel än undantag att sifferuppgifter som borde vara lika skiljer sig åt mellan olika källor. Sådant är frustrerande och tidskrävande. Vi kan alltså konstatera att databaser och statistik källor sällen är organiserade så att det underlättar insamlandet av den här typen av information.
Samtidigt måste vi vara självkritiska mot projektet. Möjligen på grund av de ’kultur'-skillnader som finns mellan medlemsländer, vilket vi antydde ovan, har inte bokföringens syfte klart uttalats. Det talas i vissa fall om ett ’open information system’. Även om det låter bra vet vi att ramverket kring ett öppet system som tillåter många olika användningsområden ger lite styrning vid de många val som måste göras. Ska man fortsätta med denna typ an arbete måste ramverket stramas upp betydligt.

Trots detta kan vi dra några slutsatser rörande data tillgången som är värda att ta med sig. Ska vi sammanfatta de två svåraste områdena så är det att sammanställa kommunala kostnader (tex vägar eller flygplatser) samt transportslaget ’Public transport’ som skär tvärs över olika transportslag. I övrigt har vi observerat:

· Infrastrukturkostnader har vi ganska bra överblick över statliga vägar och järnvägar där vi nyttjat 40 åriga tidsserier. För statliga flygplatser har vi också bra data även om det är svårt att härleda kostnaderna till olika funktioner. För kommunala vägar och flygplatser har vi enbart några stickprov som räknats upp till Sverige nivå; för flygplatser är det ett mindre problem eftersom de största är statliga medan problemet är större för vägarna. 

· För operatörens kostnader (supplier operating costs) har vi nyttjat detaljerad data från Nationalräkenskaperna. Däremot saknas ju här företagens egna transport verksamhet; dvs. om företag A köper transporter av B finns det med men om A sköter transporterna med en egen transportavdelning finns det inte med.

· Vi har bra information, dock med bortfall, över personskador men betydligt sämre för materiella kostnader. För transportslag där person olyckor är dominerande, t.ex. biltrafik, blir kostnadsuppskattningen bra om vi accepterar officiella värderingar per personskada. För andra transportslag, t.ex. sjöfarten har det visat sig vara svårt att finna information om kostnaden för skadorna på fartygen; de kostnader som redovisas utgörs av personskadekostnader.

· Miljökostnaden har beräknats med en Impact Pathway modell. Ansatsen är så pass intressant att vi för närvarande håller på att genomföra en mer detaljerad analys för Sverige i samarbete med universitetet i Stuttgart.

· Skatter och avgifter är ett svårt område. Skatterna är någorlunda lätta att få information om även om disaggregeringar är svåra att göra. Däremot är subventioner en ’djungel’ som vi inte lyckats bena ut på ett tillfredställande sätt i denna rapport.

Med dessa ord har vi gett in ingång till rapporten och rekommenderar läsare att börja med kapitel 5. 

Ola Nääs

Gunnar Lindberg

Borlänge i april 2002

1 Introduction

1.1 Study Context and Objectives

This Annex Report contains the full version of the Swedish pilot accounts developed within the UNITE project. It serves as background report for the results presented in UNITE report deliverable 8, which covers transport cost for a number of European countries. The Annex Report gives detailed descriptions the input data and their reliability, quality and on the methodology used. However, the general and detailed discussion of the accounts approach has been presented in Link et al. 2000 and will only be summarised in this document. In addition to the core accounts for 1998 the Annex Report also presents results for 1996 and a forecast for 2005. A statistical annex is accompanying the Swedish Annex Report.

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

This Appendix Report belongs to the research area “transport accounts”. The pilot accounts are the actual, feasible accounts given the available data for the 18 countries that UNITE covers. They can be used to assess the costs and revenues of transport per transport mode. 

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 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 rather than serving as a guide for immediate policy actions such as setting higher/ lower prices and charges or shutting-down transport services/ links in order to achieve cost coverage. The pilot accounts are defined as stated in the box below.

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


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

1.2.2 Core, Supplementary and Excluded Data in the Pilot Accounts

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

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

· Secondly, for several cost categories being evaluated there is no standard methodology for the valuation of effects. An example of this is the valuation of loss of biodiversity due to transport infrastructure. Even though a valuation method has been developed for the UNITE pilot accounts, we feel that the level uncertainty (due to the lack of comparative studies) is high enough to warrant the information to be classified outside of the core data where efficient and well tried valuation methods have been utilised. 

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

1.2.3 The six UNITE Pilot Account Cost Categories

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

Infrastructure Costs

For the pilot accounts, data for the assessment of infrastructure costs are structured to show the capital costs of transport infrastructure (including new investments and the replacement of assets) and the running costs of transport infrastructure (maintenance, operation and administration) for all modes of transport studied. 

Supplier Operating Costs

All monetary costs incurred at transport operators for the provision of transport services are documented in the category supplier operating costs. Ideally, the data is structured to show what costs are incurred for vehicles, for personnel and for administration. However, this depends on data availability and will differ from country to country. Since the official categorisation in Sweden differs from the proposed categorisation in UNITE and data from official sources are easy available, we use the official categories.

Transport User Costs

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

Accident Costs

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

Environmental Costs

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

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

Taxes, Charges and Subsidies

Transport taxes and charges are exceptionally heterogeneous throughout Europe. In this section, the level of charging and taxation for the transport sector is documented for each mode of transport. In accordance with the UNITE methodology, VAT on taxes are included. Wherever possible, the revenues from taxes and charges are shown for fixed taxes and charges and variable ones. 

A further part in this area is reporting on subsidies. Subsidies can take the form of direct monetary transfers to infrastructure provider and transport services. In addition, we include tax exemptions in subsidies, i.e. when some modes have a reduced tax level for some commodity, for example lower diesel tax. However, it should be noted that a complete reporting on subsidies would require extremely time-consuming analyses of public budget expenditures at all administrative levels. The subsidies reported in the pilot accounts refer mainly to direct subsidies (e. g. monetary payments from the state to economic subjects). 

1.2.4 The Transport Modes of the Pilot Accounts

The modes covered in the Swedish accounts are road, rail, public transport, maritime transport and aviation. The level of disaggregation into types of networks and nodes, means of transport and user groups depends on data availability and relevance. Table 1 summarises this disaggregation for the Sweden Pilot Account. The disaggregation is not the same through the whole report. It differs due to differences in the sources. For all modes, except for the mode public transport where it was not possible to calculate infrastructure cost, the following items are estimated: infrastructure cost, supplier operating cost, user cost, accident cost, environmental cost, taxes, charges and subsidies. 
The modes road, rail, aviation and maritime are treated as infrastructure. In addition, for rail, aviation and maritime we look at the supplier of transport services. Public transport is only treated as supplier of transport services and can be seen in the Swedish accounts as additional information where we try to allocate some of cost originally presented in road or rail as belonging to public transport.

Table 1‑1 The modes, network differentiation, transport means and user breakdown

	Transport modes
	Infra-structure
	Supplier of transport services
	Network differentiation
	Means user breakdown (and unit of measurement)

	Road
	Yes
	No
	State roads

Municipal roads

Private roads

In some cases the categories are:

Urban roads

Regional roads
	Motorcycles

Passenger cars

Buses

Light goods vehicles LGV

Heavy goods vehicles HGV

(Pkm, vkm, tkm, t)

	Rail
	Yes
	Yes
	Single track

Double track

Electrified track
	Passenger transport

Freight transport

(Pkm, tkm, t)

	Public transport*
	No
	Yes
	Tramways

Underground

Buses

Train

County train
	Passenger transport

Mill. passenger

(Skm, pkm,)

	Aviation
	Yes
	Partly
	State owned airports

Military with civil traffic

Municipal airports


	Passenger transport

Freight and mail transport

Number of starts

Number of passengers

(Pkm, tkm, t)

	Maritime transport
	Yes
	Partly
	Fairways

Harbours
	Freight transport

Passenger transport

(Pkm, tkm, t)


* The transport mode "urban public transport" offers difficulties. Ideally, the categories urban/local buses, tramways and underground are summarised under this mode. In some cases this separation is not feasible. The infrastructure costs of local/urban buses, for example, are included in the road infrastructure costs. Besides that, most of the statistics in Sweden does not separate urban public transport from overall public transport. Against this background we use the term public transport. In the mode public transport the category infrastructure cost is excluded because of double accounting within the modes road and rail.

1.3 Results presentation and guidelines for interpretation

All results are documented separately for each cost category and are summarised in modal accounts covering all cost and revenue categories (chapter 5 of this report). These results present a comprehensive estimation of transport costs and revenues. They are however, not a total estimation of transport costs. Each cost category could include data in further areas and a definite border had to be drawn around the data to be collected for this project. It should be noted that due to the separation into core and supplementary data with different levels of uncertainty and with different types (costs borne by transport users themselves versus external costs) a simple summing up of the different cost and revenue categories to totals and the calculation of a cost recovery rate is not sensible. As an example - the capital cost in municipal airports is not fully comparable with the capital costs in the state owned airports due to differences in the definitions of fixed assets. Another problem is the definition of public transport
.

1.4 The Structure of this Report 
This report contains four major parts: 

· In chapter 2, the input data used to calculate the figures given in the UNITE Pilot Accounts is discussed. The tables with data are reproduced in a statistical annex. 

· Chapter 3 deals with methodological issues. In some cases, it was not possible to apply the methodology developed in Link et al. (2000) and very briefly summarised in section 1.2.3 above. Chapter 3 concentrates on the methodology that was feasible to apply to the Swedish pilot accounts. 

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

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

Input Data

This chapter is divided into six sections where we make a presentation of the most important specific input data on which the assessment of the cost and revenue categories of UNITE is based. The categories are: 

· Infrastructure costs (2.2),

· Supplier operating costs (2.3),

· Delay costs due to congestion (2.4),

· Accident costs (2.5),

· Environmental costs (2.6), and,

· Taxes, charges and subsidies (2.7).

Each of the six sections shows the sources of the input data and its availability. Because of differences in the sources trustworthiness, we also make a judgement about its reliability in order to make the information transparent. The table below summarises our judgement. The presentation of the input data is restricted to the most important values and figures but does not aim to reproduce all the data that has been collected for the calculations. 

Table 2‑1 Reliability of input data

	
	Road
	Rail
	Urban Public Transport
	Aviation
	Maritime / Inland

waterway

	Infrastructure Cost


	Good on state road, poor on municipal roads and very poor on private roads
	Good

(Poor on private railways, which are a minor part of Swedish railways)
	No data collected
	Good on state owned airports

Acceptable on municipal airports


	Good on fairways and harbours

	Supplier Operating Cost


	Very good. Based on official structural business statistics from Statistics Sweden. Non existing for in-house transport, i.e. transport cost within a company that is not a registered transport company.

	User Cost


	Not available
	Rough estimate
	Not available
	Rough estimate
	Not available

	Accident Cost


	Good, based on  police reported accidents
	Good for state owned railways
	Uncertain, covers metro and tram only. 
	Good

Difficulties with the cost of material damages
	Good 

Difficulties with the cost of material damages

	Environmental Cost


	Good, but a high level of aggregation is used
	No data collected
	Good, but a high level of aggregation is used
	Not available

	Taxes, charges and subsidies


	The result in this category must be seen as a survey on the surface. The area is too big and too time consuming for the Pilot Accounts. Despite that the figures themselves are reliable, but the aggregation and summing up is very unreliable.


1.5 General Input Data

1.5.1 Basic Economic data

All the figures are adjusted to prices 1998 and converted into Euro at the exchange rate SEK 8,92.

Table 2‑2 Input data, availability and reliability

	
	Input data:
	Data availability and reliability:

	
	The basic economic data is based on figures from Statistics Sweden (SCB), the National Institute of Economic Research (KI) and from valuation conventions for UNITE (Nellthorp et.al 2001)
	The data is recorded on yearly basis and there is no uncertainty about the figures, except for the possibility of getting revised figures, which can cause discrepancies.


1.5.2 Transport volumes

There are a number of sources for transport volumes where SIKA and SCB and trade organisations offer many figures. Due to different definitions between different sources, one can get different figures. The way to describe transport volumes includes a huge amount of different methods. However, we found the figures from the sources below suitable to put together into the same tables.

Table 2‑3 Input data, availability and reliability

	
	Input data:
	Data availability and reliability:

	Road
	Appendix 5.2 vehicle kilometres and fuel consumption 1994-1999 (VV)
	The availability and reliability is good.

	Rail
	SIKA report, railways 1996-1997, SLTF trade statistics 1998.
	The report from SIKA is of good reliability but the figures for 1998 is not available until the end of 2001.The figures from SLTF are easy to get but the reliability is not total, because mistakes might have been done during the data collection.

	PT
	SLTF trade statistics 1996 and 1998, SIKA communications nr 4-2000.
	The report from SIKA have a good reliability and the characteristics of the figures from SLTF is the same for PT as for rail.

	Aviation
	SIKA air traffic 1999, SLTF trade statistics 1998, SIKA.
	The same as for public transport.

	Maritime
	SIKA
	The same as for public transport.The data on passenger kilometre (pkm) has a big confidence interval.


1.6 Infrastructure Costs

Table 2‑4 Input data, availability and reliability

	
	Input data:
	Data availability and reliability:

	Road
	The infrastructure costs for road is based on 1) the business accounts from the Swedish National Road Administration (VV). The VV is responsible for all the state roads (national trunk roads, other national roads and county roads). 2) A yearly report (municipal road maintenance and park attention) from the municipal association (Kommuförbundet) which covers the municipal roads and give some figures for the private roads. 3) Statistical Yearbook of Sweden published by Statistics Sweden (SCB). 

Forecast data stems from National Plan for Road Transport System 1998-2007.
	All the data except the forecast data can easily be obtained each year.

The data on state roads are very reliable, whereas the data on municipal roads is little less reliable. The reason is that municipal authorities have different software accounting system. The figures also originate from a survey where the authorities have answered a questionnaire; missing answers have been extrapolated and there might be some mistakes done in that procedure. The data on private roads are even more unreliable since they stem from approximations rather than accounting. The forecast data must be seen as very unreliable since the economic development has changed after the forecast was made and the state budget with appropriations have has revised.


	Rail
	The infrastructure costs for rail stems from 1) the annual report from the Swedish National Rail Administration (BV). The BV accounts for about 75 % of total length in track. 2) Statistical Yearbook of Sweden published by SCB. 

Forecast data stems from BV, ‘stomnätsplan 1998-200’7 and ‘länstransportplan 1998-2007’.
	The data is easy to get and, except for the forecast data, it is published each year.

The data for the years 1996 and 1998 is of very high quality since it comes from business accounts and from SCB. The forecast data must be seen as very unreliable since the economic development has changed after the forecast was made and the state budget with appropriations has been revised.

	PT
	Infrastructure costs for public transport cannot be separated from the modes road and rail. Therefore, no infrastructure costs is calculated within this mode.
	

	Aviation
	The accounts for aviation infrastructure in the Swedish pilot account cover the 19 State owned airports and 8 out of 28 municipal, military and private airports. These eight airports stand for about 70 % of passenger traffic and about 44 % of the landings out of the 28 airports. Out of the scope are two private airports, one of which becomes private in 1997, and 18 municipal and military airports. The information stems from annual financial reports from the Swedish National Civil Aviation Administration (LFV) and a survey of the eight municipal airports from the same authority, (airport comparison- state owned and municipal airports).
	The data is easy to get and it is published each year.

The data covering the state owned airports stems from annual reports from LFV and is very reliable. The figures that describe the municipal airports must be regarded as less reliable since, in the survey, the airports themselves delivered the figures, and there might be some mistakes made.

	Maritime
	In the case of maritime transport, the sources are the annual reports from the Swedish Maritime Administration (SFV) and a yearly aggregated report about the Swedish harbours (harbour traffic and economy) from the association Swedish Harbours. 

Forecast data stems from strategic report to SAMPLAN / harbour structure and shipping. 

The report concentrates on harbours and waterways used by commercial freight traffic. Out of the scope are the fishing ports and some inland waterways used by pleasure traffic and passenger traffic for pleasure purpose. The inland waterways with freight traffic are under the SFV control and their asset value and running costs  included in SFV annual report. Inland waterways do not appear as a category in the Swedish accounts because it would be to time consuming to separate inland waterway traffic and harbours from overall waterway traffic and harbours.
	The data is easy to get and except for the forecast data, it is published each year. The data from SFV is of very high quality. But the running costs also include costs, which do not fit into the infrastructure running costs, e.g. environmental efforts and research. It might be possible to distinguish such items from the pure infrastructure running costs, but such work is very time consuming. Regarding the harbours, one must be aware that the figures contain municipal harbour administration, harbour and longshore companies as well as pure longshore companies. There is no way to separate those categories from each other with the available data from Swedish Harbours. To examine each harbour would be too time consuming and perhaps impossible. 

The forecast data must be seen as very unreliable since the economic development have changed after the forecast was made, and the state budget with appropriations have been revised.


1.7 Supplier Operating Costs

Table 2‑5 Input data, availability and reliability

	
	Input data:
	Data availability and reliability:

	PT
	For the supplier operating cost, the official structural business statistics was used. The structural business statistics have a different categorisation than suggested in UNITE. The structural business statistics is made by the SCB and it shows the overall income statement and the balance sheet of the Swedish companies excluding small private enterprises (only the corporation sector is included). See the statistical annex for an example.
	The data is easy to get and it is published each year. The data is of high quality but a minor uncertainty occurs because the data include only the corporate sector. However, it should be remembered that the cost refers only to the transport sector. Companies that do not belong to the transport sector do transport services on their own account but will not be recorded here. Vehicle ownership has been used to give an idea of the magnitude of the problem.


User Cost/Delays

Table 2‑6 Input data, availability and reliability
	
	Input data:
	Data availability and reliability:

	Road
	Traffic count for different road types from Vägverket. Volume Delay functions from the EVA-model.
	The data is available in the VV databases (VDB) but needs some manipulation. The data is reliable. However, the estimate of the delay is very uncertain. Urban areas are not included.

	Rail
	Information on net delays (70 416 train hours) as a summary of a thousand measure points from Tågtrafikledningen by passenger (27%) and freight train (73%). Number of delayed arriving passenger trains to the final destination is also available. For 1998, 5% were delayed between 5 – 15 minutes and 2% delayed more than 15 minutes.
	Monthly reported data but a very rough measure of delays.

	PT
	No delays estimated.
	

	Aviation
	Information on proportion of delayed departure (19% above 15 minutes) and average delay time (39 minutes) for Arlanda airport for the year 1999 from LFV.
	The better dataset will soon be available and reported annually. We have only measured delays for Arlanda airport. The number estimated for 1999 is consistent with an estimate for 2000 on a subset of the new dataset
 (12% smaller). This is a very rough measure of delays but for 2001 it is possible to do estimates that are more reliable.

	Maritime
	No delays estimated.
	


1.8 Accident Costs

We chose an approach where we start with physical information on accidents with different degree of severity. For each type of severity, we apply unit values. The argument for this approach is that it would be too time consuming to survey all hospitals and insurance companies, and significant resources have been put into the task to update the Swedish unit values. The approach also has the advantage to be easy to update. However, where possible, we have cross-checked the result with other sources. For some modes, notably aviation and maritime transport (and to some degree rail), the number of accidents is small and very different in magnitude. Therefore, we have tried to find the actual accident cost of these accidents from insurance companies.

We have not made any ‘moving average’ over a period of years. We report the actual number of accidents for 1996 and 1998. It could be argued that for some of the modes, where usually the number of accidents is small but where sometimes huge crashes occur, a ‘moving average’ over three or five years are preferable. However, the UNITE data is easy to collect and presented for two years. In the future, it can easily be updated annually; therefore, we do not attempt any averaging. 

The monitoring scheme set out in UNITE is based on a victim/injurer perspective. The table below summarises the number of fatalities in transport for 1998. The victim/injurer perspective gives us a possibility to understand how the physical burden is split between different user groups. We take as an example HGVs; from column ‘HGV’ we can see that they have been involved in accidents where 101 persons have been killed during 1998 and from the row ‘HGV’ that 6 fatalities where HGV users. In this case all of them where killed in single-accidents. We can also see from column ‘HGV’ that the majority of the victims in HGV accidents were car users followed by unprotected users. 

The physical burden is not the same as the legal outcome; a person crossing the road illegally and hit by a car driven legally , will in our scheme be presented as: 1 unprotected road user as a victim with a car as injurer.

Table 2‑7: Fatalities in Swedish transport (all modes) 1998 by victim and injurer

	
	INJURER

	VICTIM


	Single
	Unprotected
	MC
	Car
	Bus/Coach
	LGV
	HGV
	Other road
	Tram
	Train
	Plane
	Ship
	Game
	Other
	Total

	Unprotected road user
	11
	2
	5
	70
	2
	5
	25
	1
	0
	1
	0
	0
	0
	5
	127

	Motorcycle(incl moped)
	20
	2
	0
	20
	3
	0
	3
	0
	0
	2
	0
	0
	2
	0
	52

	Car
	135
	1
	0
	76
	6
	10
	72
	4
	0
	3
	0
	0
	13
	7
	327

	Bus/Coach
	2
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	1
	3

	LGV
	3
	0
	0
	3
	1
	1
	0
	0
	0
	0
	0
	0
	1
	0
	9

	HGV
	6
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	6

	Other road users
	5
	0
	0
	0
	0
	0
	1
	0
	0
	1
	0
	0
	0
	0
	7

	Metro passenger
	4
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	4

	Tram passenger
	1
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	1

	Railway passengers
	1
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	1

	Railway employees
	1
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	1

	Other persons
	0
	0
	0
	0
	0
	0
	0
	0
	0
	16
	0
	0
	0
	0
	16

	(Suicide)
	0
	0
	0
	0
	0
	0
	0
	0
	0
	46
	0
	0
	0
	0
	46

	All commercial air traffic
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Private air traffic
	4
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	4

	Commercial maritime transp.
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Fishing vessel
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Pleasure boats
	33
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	33

	(Suicide)
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Total
	225
	5
	5
	169
	12
	16
	101
	5
	1
	69
	0
	0
	16
	13
	637


Table 2‑8 Input data, availability and reliability

	
	Input data:
	Data availability and reliability:

	Road
	The accident data is taken directly from Vägverkets accident database, VITS, which includes all police-reported road traffic accidents in Sweden. The level of disaggregating is almost unlimited; the result can be presented by axle-weight, vehicle type, engine size, or even colour of the vehicle. However, this level of disaggregation requires some manipulation of huge databases. An annual summary report, which is easily available, issued by Statistics Sweden and SIKA, can be found at: http://www.sika-institute.se/statistik_fr.html (Vägtrafiksskador 1998). The annex gives a detailed presentation of this data set for fatalities, severe injuries, and slight injuries 1996 and 1998. In addition to the information for the whole of Sweden, we have made dissagregation for urban and non-urban areas. 

The forecast for year 2005 is based on the preliminary road plan for the period 1998 to 2007 (Vägverket; Förslag till Nationell plan för vägtransportsystemet 1998 – 2007, mars 1998). The expected decrease in accidents is interpolated for year 2005, and only applied on the total number of road accidents.
	The quality of the data is high, given that it includes all accidents reported to the police . However, underreporting of less severe accidents exists. This is corrected with factors for underreporting used officially in Sweden. However, the factor (2.3 for severe and slight injuries) is not actually reliable on a very detailed level.


	Rail
	Banverket presents information on railway accidents, which include accidents on all state railways, for all railway companies (Banverket; Statistik över olyckor på statens spåranläggningar 1998). The source does not distinguish between freight and passenger trains
. Some older data sources are limited to only the state carrier SJ; this means that care has to be taken if comparison is made with some older data sources. 

The forecast for year 2005 is based on the policy for level crossings in the Transport Bill and a constant risk per train kilometre for other accidents.
	Very reliable source but excludes accidents on private railways.

	PT
	Buses are covered within the mode road but can be distinguished in the result both as urban and non-urban. Urban (commuter) trains are covered in the mode rail and cannot be distinguished. Only Tram and Metro are presented in Public Transport (Source: SIKA, Transporter och Kommunikationer, årsbok 2000/2001, tab 6.10). We have not made any forecast for these accidents.
	The quality of the data is uncertain. Some of the tram accidents, where a road user is victim, are reported in the road sector.

	Aviation
	The data is taken from Statistics Sweden and can be found at: http://www.sika-institute.se/statistik_fr.html (Luftfart 1999 and 1996). In aviation, we include all powered aircraft, i.e. also small private aircraft. We do not include balloons etc (although the data exists). We have used data for aviation of all nationality in accidents on Swedish ground. The cost for material damages is based on information from insurance companies. 

The forecast for year 2005 is based on an extrapolation of Luftfartsverket forecast separately for flight hour and accidents per flight hour (PM Säkerhetsutveckling för civil luftfart I Sverige, 2000).
	The quality of the data is high.

	Maritime
	The data is from Sjöfartsverket (Sjöfartsverkets meddelanden nr 2 1999 resp. nr 4 1997) and covers accident on Swedish water irrespective of nationality of the ship. We have included also pleasure boats. A problem is accidents on international water, which will not be covered in the accounts with the territorial principle. The cost for material damages is not included.

The forecast for year 2005 is based on an extrapolation of the trend since the past 10 years.
	The quality of the data is good but it is difficult to assign costs to the different accident types.


1.9 Environmental Costs

The cost category environmental costs contains five different types, namely; i) Air pollution, ii) Global warming, iii) Noise, iv) Nature, landscape and further environmental effects and v) Nuclear risk. The Swedish report includes only the first three types. The discussion of the input data below is divided according to the different categories instead of the modal division used in other sections. 

1.9.1 Air Pollution and global warming

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

· emission estimation,

· dispersion and chemical conversion modelling,

· calculation of physical impacts, and

· monetary valuation of these impacts.

For the calculation of the costs of direct emissions from vehicle operation emission inventories in spatial disaggregation are needed, i.e. a geo-coded data set for the different air pollutants. Besides the emission data, the distribution of the population over the space is the second central input for the calculations of the most important costs of air pollution, i.e. the health costs. 

Table 2‑9 Input data, availability and reliability

	
	Input data:
	Data availability and reliability:

	
	For the Pilot Accounts it was only possible to apply the impact pathway model on an aggregate level due to time constraints. Therefore, only aggregate data has been collected. See the Annex for more detailed information on the input data provided. The estimates on emissions from each mode originate from respectively Administration. For rail and aviation, PM was not included. No emission was estimated for the maritime sector.
	The data can on an aggregate level be found in environmental reports from the administrations. The data is of the same quality as the data of the annual environmental reports.


1.9.2 Noise

Table 2‑10 Input data, availability and reliability

	
	Input data:
	Data availability and reliability:

	
	Input data in the form of persons exposed to transport noise at different levels are collected from each administration.
	Estimate of exposed persons are very uncertain. No estimate of day and night time noise was available.


1.10 Taxes, Charges and Subsidies

The data on taxes charges and subsidies originates from different sources, which are being shown under each mode below. This is a very complex area and to collect and put together a complete list of this area of the accounts need efforts far behind what is practicable within the Pilot Accounts. For instance, it is difficult to distinguish transport subsidies from other subsidies like regional policy subsidies. In view of this fact, the category taxes, charges, and subsidies must be regarded as a survey on the surface for all modes.

Table 2‑11 Input data, availability and reliability

	
	Input data:
	Data availability and reliability:

	Road
	Information from The Ministry of Finance with data on taxes and infrastructure user charges.

Annual reports VV
	Annual reports from VV are published each year and easy to get. Other information must be search for from different sources. The figures contain no uncertainty.

	Rail
	Annual reports BV

State budget proposal, expenditure area 22 communications 

The official structural business statistics
	All the data is published each year. The reports from BV and the state budget proposal are of high quality with no uncertainty. The official structural business statistics shows the net sales excluding excise duties. This means that there can be some sales covered in that item that does not come from charges.

	PT
	Trade association statistics from the Swedish Public Transport Union (SLTF).
	The data is easy to get and it is published each year.

The data is collected from about 30 ‘public transport principals’ from each county who is responsible for the figures, and there might be some improper information within the schedules.

	Aviation
	Annual reports from the National Civil Aviation Administration (LFV).

A survey of eight out of twenty-eight municipal airports from LFV.

A report from the Swedish Environmental Protection Agency, environmental taxes in Sweden
	The data is easy to get and it is published each year. The reports from LFV are of very good quality and contain no uncertainty. The figures that describe the municipal airports must be regarded as less reliable since, in the survey, the airports themselves delivered the figures, and there might be some mistakes done.

	Maritime
	State budget proposal, expenditure area 22 communications. Annual reports from the National Maritime Administration (SFV) Reports (Harbour Traffic and Economy) from the trade association Swedish Harbour and stevedore association (SHSF).
	The data is easy to get and it is published each year. The state budget proposals and annual reports contain no uncertainty and are of high quality. The figures in the reports from Swedish Harbours are aggregated figures and less reliable.


Methodological Issues

The preferred methodology is described in detail in Link et al. (2000) and very briefly summarised in section 1.2 of this Appendix Report. Against this background, we refrain from repeating the extensive methodological discussion and concentrate on what has been feasible in the Swedish Pilot Accounts. 

The reader of this report should be aware that between years and between different modes, the figures are not fully comparable due to different methodologies for different sources. For example, for some years it is impossible to separate deprecation from financial income/ losses because of changes in the way that available data are reported.

All the figures are adjusted to prices 1998 and converted into Euro at the exchange rate SEK 8,92. In the tables, we will use (.) for Data not applicable, (..) Data not available and (-) Magnitude nil.

1.11 General data

The aim has been to collect available data and, as far as possible, avoid own estimations. Both basic economic data and transport volumes stem from sources described in the chapter input data. All forecasts are based on interpolation and extrapolation from available data (from SCB, KI, SIKA, LFV, and SAMPLAN) with assumptions of linearity. Where the forecasts from different sources differ, we have made a judgement on a reasonable figure somewhere in between.

1.12 Infrastructure Costs

The infrastructure cost calculation follows as far as possible the method proposed by Link et al. (2000) where the main working steps are:

1. The valuation of the capital stock.

2. The derivation of capital cost out of the asset value.

3. The estimation of running cost.

4. The allocation of costs to transport types user groups and vehicle types.

However, the last step, allocation of costs, has not been done in the Swedish accounts. In Sweden, there is no acceptable method available for such calculations.

For all modes, except for public transport, the business account was used to calculate the capital costs. It was impossible to calculate infrastructure cost for the mode public transport because double counting occur with the modes road and rail. In addition, we collect information of 40 years investment cost for the modes road, rail and aviation. These time series was the input data for the perpetual inventory model (PIM) and the result from those calculations are shown together with the business data. A comparison can be made between the two methods. All the figures are adjusted to prices 1998 with the GDP deflator. 

Road

Capital cost:

To calculate the asset value for the state administrated roads we use the business accounts from the Swedish National Road Administration (VV). To calculate an alternative asset value we use data from Statistics Sweden (SCB), with time series of 40 years for the items yearly investment in national and country roads and the length of the state administrated roads, motor roads, national roads, and country roads. This time series was input data for the PIM where the index of overall building costs was used in order to get fixed prices. In the case of municipal and private roads, no suitable data was available for such calculations. The municipal road capital cost, imputed interest cost and deprecation is approximated through the assumption that the length of the roads of state and municipal roads is a mirror of the costs in the respective area. The bridge costs are approximated through the asset value. Deprecation and imputed interest rate (3%) on the asset value add up to the capital cost.

Running cost:

For the state administrated roads, running costs stems from VV annual reports and consists of personnel expenses, premises expenses, and other operating expenses. For the municipal and private roads the figures come from the report, Municipal Road Maintenance and Park Keeping by the Swedish municipality association Kommunförbundet (KF), where the cost categories are operating and maintenance costs. 

Capital cost and running cost add up to total infrastructure cost.

The Öresund bridge (Öresundsbron)

When calculating the value of the bridge, we took the Swedish part of the whole bridge cost, which is 50% of total cost. Then we added the cost of Swedish land connections to get the Swedish part of the cost. Due to recommendations from experts (while there is not a complete consensus), we allocated the cost between road and rail with 25% of the cost to road and 75% of the cost to rail.

1.12.1 Rail

The Swedish National Rail Administration (BV) accounts for about 75 % of total rail infrastructure. Because of difficulties in obtaining figures for the last 25 % we omit them in the Pilot Accounts for running costs. The private railways have a minor part of the traffic. In view of this fact, the running cost contains only figures from BV. In the case of capital costs, SCB who provides figures for long time series, provides only figures for total railway, e.g both state owned and private. This makes the running costs underestimated but in the view of the fact that the private railway is a minor part, the underestimation seems to be small. 

Capital cost:

To calculate the asset value for the state administrated railways we use the business accounts from BV. To calculate an alternative asset value we use data from SCB, with time series of 40 years for the items investment in state owned railway infrastructure, electrified double track normal width, electrified single track normal width, not electrified double track normal width and not electrified single track normal width. This time series was input data for the PIM where the index of overall building costs was used in order to get fixed prices. Deprecation and imputed interest rate (3%) on the asset value add up to the capital cost.

Running cost:

The running costs stem from BV annual reports and consist of operating expenses including personnel and premises expenses. 

Capital cost and running cost add up to total infrastructure cost.

The Öresunds bridge (Öresundsbron)

See road.

Forecast methodology: 

The figures in the report are interpolated and extrapolated due to available forecast data with an assumption of linearity.

1.12.2 Aviation

Capital cost:

There are two sources of asset valuation. The first one is the business accounts from the Swedish National Civil Aviation Administration (LFV) and the second is a survey of eight out of 28 municipal, military, and private airports. These eight airports stand for the major part of the traffic within the municipal airports. The fixed asset total excluding financial assets from those sources is the input data for asset valuation. We also collected data for the PIM; monetary investment divided into the two categories airfield and other. Deprecation and imputed interest rate (3%) add up to total capital cost.

Running cost:

The same source as for capital cost was used. The running costs for LFV consist of personnel expenses and other expenses while for the municipal airports the running costs consist of running expenses, other expenses and ATS- agreements. There are different categorisations of cost items but they all belong to the category running costs.

Capital and running costs add up to total infrastructure cost.

1.12.3 Maritime transport

Capital cost:
When calculating asset value for maritime transport no time series of investment and asset accounting was available. Therefore, asset valuation is built on business accounts only and no perpetual inventory concept was used. The sources for the asset valuation for the mode Maritime transport is the Swedish National Maritime Administrations (SFV) annual reports and reports of the harbours aggregated financial situation from the trade organisation Swedish Harbours. The fixed asset total excluding financial assets is the input data for asset valuation. Deprecation and imputed interest rate (3%) on the asset value add up to the capital cost.

Running cost:

The calculation of running cost stems from the same sources that was used for the capital cost calculation. The cost items are wages, social security contribution and other operating costs for the harbours while SFV annual report only gives figures for total operating cost which besides fairway maintenance also includes environmental efforts and maritime safety.

Capital and running costs add up to total infrastructure cost.

Forecast methodology: 

The figures in the report are interpolated and extrapolated due to the available forecast data with an assumption of linearity. The forecast figures for volume transport stem from SAMPLAN. The categorisations and forecasts in SAMPLAN is Cargo shipping + 7.6% (tkm) and ton carried + 14.6% (t). These figures are overall figures and say nothing about domestic or international traffic, which is the categorisation in our table. However, we transfer them into our table and the reader should be aware that the figures are very unreliable. 

1.13 Supplier Operating Costs

The Official statistics in Sweden provide aggregated business accounts with income statement with specifications and balance sheet by industry, the Swedish Standard Industrial Classification 1992 (SNI 1992). This classification differs from the suggested in UNITE but it is possible to aggregate them into the cost categories in UNITE. These accounts cover the whole body of enterprises belonging to the corporation category in the transport sector. 

The supplier operating cost items that were available for 1996 were: operating cost, financial profit, financial loss and deprecation. For the year 1998 there was an allocation that did not show up in the 1996 accounts. The cost items for the year 1998 were: goods for resale, raw materials and consumables, other external costs, personnel costs and other operating costs. On the other hand, the cost items financial profit and losses were compressed to profit/loss from financial investment. This made it impossible to separate financial profits (incomes) from losses (costs). In view of this fact, we show the costs as aggregated operating cost and deprecation for all modes

The categories in supplier operating cost following SNI 1992 are rail, public transport, coach, air, taxi, other land transport of passenger, freight transport on road, ferry at sea, other sea/coast transport and inland waterway transport. 

The cost only refers to the ‘transport sector’. An idea of the magnitude of transport on own account can be found from vehicle ownership by sector (SCB). The transport sector owns 7% of the LGV (0-3.5 tonne) and 46% of the HGV above 3.51 tonne. More than half of the trucking can be performed by transport on own account. For buses, most of them are registered in the transport sector (87%) and only a minor part is used on own account. 

All the figures are adjusted to prices 1998 with the GDP deflator and converted into Euro at the exchange rate SEK 8,92.

1.14 User Cost / Delay

The cost of delay is based on estimation of the ‘extra’ time a trip takes. ‘Extra’ time is here defined as travel time above scheduled travel time for scheduled traffic and travel time above travel time at free flow speed for road traffic. This extra time is valued by the value of time (VOT). 

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

Table 3‑1:
VOT-Values for Sweden, passengers (PPP-adjusted values, Nellthorp et al. (2001), in € per hour, 1998 prices

	
	1996
	1998
	2005

	
	Business
	Commuting
	Leisure
	Business
	Commuting
	Leisure
	Business
	Commuting
	Leisure

	Car
	19.14
	4.40
	2.94
	20.66
	4.75
	3.17
	24.25
	5.58
	3.72

	Inter-urban rail
	19.14
	4.70
	3.45
	20.66
	5.07
	3.72
	24.25
	5.95
	4.37

	Coach
	19.14
	4.40
	2.94
	20.66
	4.75
	3.17
	24.25
	5.58
	3.72

	Air
	25.98
	7.34
	7.34
	28.04
	7.92
	7.92
	32.90
	9.30
	9.30

	Urban bus/ Tramway
	19.14
	4.40
	2.35
	20.66
	4.75
	2.54
	24.25
	5.58
	2.97


The values proposed for UNITE are different from the Swedish values. First, the Swedish VOT for business travel reduces the VOT when the passenger can work during the trip
. This explains the comparably low Swedish values for rail, bus and air travel. For cars the Swedsih and UNITE values are equal. Secondly, the Swedish VOT for non-business travel distinguish only between regional and inter regional trips with a VOT of 3.92 €/h for regional and 7.85 €/h for interregional (>100km).

Time spent in delay is valued higher than the travel time presented above. The factor used is 1.5. (see Nellthorp et al. (2001))

Table 3‑2:
VOT-Values for Sweden, freight (PPP-adjusted values, Nellthorp et al. (2001), in € per hour, 1998 prices

	
	Freight
	1996
	1998
	2005

	Road
	LGV
	36.46
	39.36
	46.18

	
	HGV
	39.20
	42.31
	49.64

	Rail
	Full train load
	660.85
	713.40
	837.04

	
	wagon load
	27.35
	29.52
	34.64

	
	average per tonne
	0.69
	0.75
	0.88

	Maritime shipping
	Full ship load
	182.30
	196.80
	230.91

	
	Average per tonne
	0.16
	0.18
	0.21

	Air transport
	Average per tonne
	3.65
	3.94
	4.62


1.14.1 Road

We have not made any estimate of this delay cost due to lack of information from Swedish National Road Administration. 

1.14.2 Rail 

The net delay is measured at 1 300 measurement points and summarised into an aggregate number of delayed hours for passenger and freight trains. We assume that an average train with 100 passengers
 passes each point. The delayed hours for passengers (H) are around 2 million hours. The delayed hours (H) is multiplied by the value of time (VOT) adjusted for the inconvenience of delays (1.5), which result in the delay cost (DC); (DC=H*VOT*1.5). For freight the observed delay (H) is multiplied by the average UNITE VOT per freight train (DC=VOT*H).

1.14.3 Aviation

We have information of the proportion (p) of delayed (above 15 min) arrival flights and average delay time (ADH) for arrivals at Arlanda airport in 1999. We have applied this proportion on arriving passengers (PASS) at Arlanda airport 1998. Multiplied by the average delay time we have estimated the number of delayed hours (H) to around 1 million hours (H=p*PASS*ADH). The delayed hours (H) is multiplied by the value of time (VOT) adjusted for the inconvenience of delays (1.5), which result in the delay cost (DC); (DC=H*VOT*1.5).

1.15 Accident Cost

Official Swedish unit values  (SIKA report 1999:6) have been used for material costs and the UNITE value for the risk value. 

The Swedish official risk value for fatality is 1.45 M€, compared with the UNITE value 1.50 M€, which adjusted for purchase power is 1.53 M€ for Sweden, i.e. 5% above the Swedish official value. The UNITE relationships between the cost of fatalities and severe and slight injuries will be used, the values are close to the Swedish values
. The UNITE value should be expressed as factor cost
. All Swedish values are expressed as consumer values; we have adjusted them to factor cost in the table below.

The following cost categories are considered: net lost production, hospital care, administration, and property damage. In the questionnaire, where the user is asked to respond on his willingness-to-pay for increased safety, which is the background to the risk value, it is usually assumed that the user includes his lost consumption as a part of this risk value. Consequently, from his ‘Gross lost production’, i.e. the present value of his future production capacity, the present value of his future consumption needs to be subtracted; therefore the Net lost production is used in this analysis. However, we also include the ‘gross lost production’ as additional information. The split between different cost categories are taken from Vägverket (1997) and are presented in the table A below. 

The assumed proportion of costs born by the user/victim, including costs covered by private insurances, is presented in Table 3.5B. The cost born by user/victim is presented in Table 3.5C and the cost born by the rest of society in Table 3.5D. The values are adjusted with GDP/capita when used for 1996 or 2005. For non-road accidents, the cost category ‘property damage’ is excluded and mode specific estimates have been used. 

Table 3‑3: Unite accident unit values 1998 (Euro per case)

	
	TABLE A

UNITE accident unit value
	TABLE B

Proportion internal to user

	
	
	

	€
	Fatality
	Severe Injured
	Slight Injured
	Fatality
	Severe Injured
	Slight Injured

	Willingness to pay
	1 231 884
	160 145
	12 319
	1.00
	1.00
	1.00

	Net lost production
	87 125
	22 960
	1 257
	0.00
	0.00
	0.00

	Hospital care
	3 179
	17 220
	967
	0.13
	0.13
	0.13

	Administration
	5 166
	1 052
	484
	0.85
	0.85
	0.85

	Property damage
	19 174
	5 070
	2 611
	0.95
	0.95
	0.95

	Total cost
	1 346 528
	274 669
	15 529
	.
	.
	.

	Gross lost production
	416 254
	25 352
	1 257
	0.40
	0.40
	0.40

	
	TABLE C

Cost born by victim
	TABLE D

Cost born by rest of society

	€
	
	

	Willingness to pay
	1 231 884
	160 145
	12 319
	0
	0
	0

	Net lost production
	0
	0
	0
	87 125
	22 960
	1 257

	Hospital care
	401
	2 170
	122
	2 778
	15 050
	845

	Administration
	4 391
	894
	411
	775
	158
	73

	Property damage
	18 215
	4 817
	2 481
	959
	254
	131

	Total cost
	1 254 891
	168 026
	15 332
	91 637
	38 421
	2 306

	Gross lost production
	166 577
	10 145
	503
	249 678
	15 206
	754


1.15.1 Road

The unit values above have been used on a disaggregated dataset. It is not certain that the costs are applicable on a very detailed level. A uniform official rate of underreporting has been used. Data has been collected for both 1996 and 1998.

The definition of external and internal accident cost is discussed at length in Link et al (2000). As follows from the table above, it is assumed that each road user bears the risk value and a part of the hospital, administrative and property damage cost. For an aggregate of road users, these costs become internal cost. The external cost is only the cost born by the rest of society (Table D above). In the following, we will use the term ‘cost born by user’ and ‘cost born by the rest of society’ for this aggregate statement. 

However, for a disaggregation of the data, the definition becomes more complicated. Assume that we want to examine the category ‘car’. The total accident cost in accidents involving cars consists of the cost both when the car user is a victim (the shadowed row in Table 4‑36) and the cost in accidents with other users (the shadowed column, excluding double counting of the car/car category). The ‘cost born by user’ is the cost born by car users as victims (the shadowed row in Table 4‑38). With this definition, we may talk about external and internal cost. 

The ‘real’ cost of the insurance system, i.e. the administrative cost, is included in the unit values above. However, if we have compensation from a guilty user to an un-guilty victim the structure of the matrix will be altered, but the total cost for the whole mode will be constant. 

Forecast methodology

We use the forecast made by Vägverket in the preliminary road plan 1998-2007. Until 2007 it is estimated that the number of fatalities will be reduced by 270, severe injuries 1 670 and slight injuries 5 210. From 1998 to 2005 this means a reduction of 216 fatalities, 1 336 severe injuries and 4 168 slight injuries.

1.15.2 Rail

The unit values, excluding property damages, have been used on casualties in railway accidents. For level crossing accidents the property damages unit values has been used to estimate the cost on the road vehicles. For all train accidents, Banverket’s unit value for costs on train has been used (25 785 Euro/accident - source ‘Banverkets beräkningshandledning’ 2001-03-30). The cost of level-crossing accidents and suicides are reported separately. Data has been collected for both 1998 and 1996.

Forecast methodology
It is forecasted that the accidents in level crossings will decline with 50% between 1996 and 2007. An annual decrease of 5% is used. For other railway accidents a constant risk per train kilometre is employed, which means that the cost will increase with the traffic volume.

1.15.3 Public transport

The unit values, excluding property damages, have been used on casualties in tram and metro accidents. Data has been collected for both 1998 and 1996.

Forecast methodology
We have not made any forecast for this limited number of accidents.

1.15.4 Aviation

The unit values, excluding property damages, have been used on casualties in aviation accidents. Property damage has been estimated based on cost information from insurance companies. Data has been collected for both 1998 and 1996.

Forecast methodology
The forecast for aviation accident is based on two trends, flighthour and accident risk, made by Luftfartsverket (PM Säkerhetsutveckling för civil luftfart i Sverige, 2000). However, we use the trends beyond the period that it has been used by Luftfartsverket. Therefore, we assume a constant risk for private operations instead of the 2% increase in risk indicated by past trends.

Based on the number of flighthours 1998 (source: Luftfart 1999, tab 4.16) we have estimated flighthour 2005 (seeTable below). The number of accidents per flighthour is based on a ten year average up to 1999 and the trend assumed by Luftfartsverket. The expected number of accidents year 2005 is compared with the expected number of accidents 1998 and a change (%) in the number of accidents 1998 to 2005 is estimated. The expected number of accidents 1998 is compared with the actual number of accidents 1998 in the last rows of the table below

Table 3‑4: Forecast methodology for aviation accidents

	
	
	Scheduled and non-scheduled traffic
	Miscellaneous commercial operations
	Instructional operations
	Private operations

	Flighthour


	Year 1998
	362 879
	68 004
	35 368
	88 579

	
	Trend per annum (%)
	8.2
	7.1
	10.2
	13.1

	
	Forecast 2005
	630 018
	109 916
	69 804
	209 686

	Accidents per 100 000 h
	10 year average
	0.49
	6.6
	9.8
	27

	
	Trend per annum (%)
	-10
	-14
	-7
	0

	
	Expected 2005
	1.48
	2.53
	4.12
	56.6

	Changed number of accidents from 1998 (%)
	-17%
	-44%
	19%
	137%

	Model test 1998


	Accidents
	2
	4
	2
	25

	
	Expected number
	1.78
	4.49
	3.47
	23.92

	
	Diff
	-0.11
	0.12
	0.73
	-0.04


1.15.5 Maritime

The unit values, excluding property damages, have been used on casualties in maritime accidents. Property damage has not been estimated but could possible be based on cost information from insurance companies. Data has been collected for both 1998 and 1996. The cost of work related accidents and suicide/illness of passengers are reported separately. However, accidents with pleasure boats are included.

Forecast methodology
We have not made any forecast for accident with commercial ships assuming the number of accidents to be constant. From the figure below, we see an unclear trend over the last 10 years. The peak during 1997 is caused by the number of accidents, and incidents, during the construction of the Öresund bridge.

For fatalities on pleasure boat traffic, a long term decreasing trend can be observed. We assume an annual decrease of 10%, which will reduce the number of fatalities by 47% between 1998 and year 2005.

Figure 3‑1: Trends in maritime accidents and fatalities in traffic with pleasure boats
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1.16 Environmental Cost

1.16.1 Air pollution and global warming

The employed impact pathway approach is described in more detail in a separate report (Bickel et al 2001 ‘Approach for estimating costs due to air pollution, global warming and noise). To compare the result from the impact pathway approach in UNITE we present below the official Swedish unit values. These values are used as a comparison between the UNITE approach and older Swedish methods. The local cost is based on a valuation per exposed person and transferred to a cost per kilogram for one city as an example (Falun). The model takes the population and ventilation into account.

Table 3‑5 Swedish unit values (€/kg)

	
	PM10
	NOx
	SO2
	NMVOC
	CO2

	Regional
	.
	6.73
	2.24
	3.36
	0.17

	Local (FALUN)
	291.48
	5.49
	7.96
	1.68
	.


1.16.2 Noise

Also, in the case of noise a more detailed description is available. In addition to information on exposed persons for Sweden average rent is used. The average rent used for the calculations is estimated at 2160 €/year and person. This is based on net cost per household as an average for flat and houses from SCB (46743 SEK 1997) and an average of 2.49 persons per household. The same figure is used for both 1996 and 1998. In the ExternE model, a bonus of 5 dB(A) is applied for railways. 

1.17 Taxes, Charges and Subsidies

A complete summary of the area taxes, charges and subsidies in the transport sector is far beyond the available time in the Pilot Accounts. The results that we show in this report are not a result from a complete investigation, and must be seen as a picture of the surface. However, the sources that we used and the figures that we show in the tables are very reliable. The method used was not to do calculation by ourselves but to collect available data. Because of data availability the mode urban public transport has become public transport which includes all the public transport and not only the urban. All the figures are adjusted to prices 1998 with the GDP deflator and converted into Euro at the exchange rate SEK 8,92. The following lines show the different sources for the different incomes/costs. 

Taxes:

The method used to estimate the extent of taxes was to contact and collect data from the Ministry of Finance.

Charges:

The method used to estimate the extent of charges was to collect data from the Ministry of Finance, Statistics Sweden (SCB) where the structural business statistics shows the net sales excluding excise duties. The Swedish Public Transport Association (SLTF), the Swedish National Civil Aviation Administration (LFV), the Swedish National Rail Administration (BV), and the Swedish National Maritime Administration (SFV).

When trying to separate the charges in rail between private and state owned rail we failed because the net sales which are shown in the annual reports from the Swedish State Railway Company (SJ) contains income from catering and income from road and ferry freight. It could be messy and need a lot of time to clean those figures from these incomes. Therefore, we present the total figures which stems from the structural business accounts. 
Subsidies:

The term subsidies in this report cover appropriation and subsidy as well as tax relief. The method used to estimate the extent of subsidies was to collect data from the Ministry of Finance, SLTF, the Swedish National Road Administration, LFV, BV, and SFV. When the subsidy refers to tax relief the amount is expressed in net tax relief.

The Results in Detail

This chapter starts with a presentation of some basic economic data of interest followed by figures of transport volumes for the different modes (4.2). After that, we show monetary figures of the categories:

· Infrastructure cost (4.3) ,

· Supplier operating cost (4.4) ,

· Delay costs due to congestion cost (4.5) ,

· Accident cost (4.6),

· Environmental cost (4.7), 

· Taxes, charges and subsidies (4.8).

These categories are shown for the different modes:

· Road,

· Rail,

· Aviation,

· Maritime transport,

· Public transport.

1.18 Basic Economic Data 

The table below shows the basic economic and structural data for Sweden in the years 1996 and 1998 with forecasts for the year 2005.

Table 4‑1: Basic economic and structural data for Sweden

	Data
	Unit
	1996
	1998
	2005*
	Change %

1996-1998
	Change %

1998-2005

	Land area
	sqkm
	449 964
	449 964
	449 964
	0
	0

	Population
	1000
	8 845
	8 854
	9 044
	0.001
	2.2

	GDP (in current prices)
	Euro mill.
	196 901
	213 604
	263 000
	8.5
	23.4

	GDP (in 1998 prices)
	Euro mill.
	197 670
	213 604
	256 000
	8
	20.2

	GDP / capita (in 1998 prices)
	Euro
	22 348
	24 125
	28 306
	8
	17.3

	Consumer price index (1980=100)
	Index
	256
	257
	284
	0
	10.5

	GDP deflator
	Index
	100
	102.5
	(113)**
	2.5
	na


* The figures for the year 2005 are calculated with interpolation and extrapolation from available forecasts.

** The GDP deflator for 2005 is based on the development of CPI – own estimation

(Sources: www.konjunkrurinstitutet.se, www.scb.se)

In the case of the growth of GDP between 1996 and 1998, we can see that there is a growth rate of about eight percent, which is in line with the most of the European countries. We also see a difference in the price indexes. Consumer Price Index rose about 0.4 percent while the GDP deflator rose about 2.5 percent. When calculating fixed prices this is an important issue since the two methods will give different results. In the UNITE accounts we use the GDP deflator.

1.19 Transport volumes

In this chapter, we show the transport volumes for the different modes for the years 1996 and 1998. In the case where reliable data could be found, we allocate the transport volumes to different categories. Besides that, in the cases where we could find relevant forecasts we show the expected volumes for the year 2005. The first table is a summary of the following tables for the year 1998.

Table 4‑2: Transport volumes in Sweden 1998

	Mode
	Mill. pkm
	Mill. tkm
	Mill. t

	Road
	80 842
	32 674
	336

	Rail
	7 144
	19 086
	56

	Public transport
	12 373
	..
	..

	Aviation
	14 209/4 885*
	347
	0.23

	Maritime transport
	270
	8 634
	1.4


*Pkm/domestic pkm

1.19.1 Road

The transport volume for road is presented as vehicle kilometre, passenger kilometre and finally, tonnes and tonne kilometre.

Table 4‑3: Transport volumes of road transport in Sweden, in mill. Vkm.

	. Mode
	Road infrastructure
	1996
	1998
	2005
	Change %

1996-1998
	Change %

1998-2005

	Motorcycle, mopeds
	Total

Urban roads

Regional roads
	700

280

420
	750

290

460
	..
	7.1

3.6

9.5
	.

	Car
	Total

Urban roads

Regional roads
	56 010

20 140

35 870
	56 680

20 430

36 250
	63 368
	1.2

1.4

1.1
	+12**



	Bus*
	Total

Urban roads

Regional roads
	1 090

470

620
	1 130

480

650
	1 163
	3.7

2.1

4.8
	+3**



	LGV and HGV total
	Total

Urban roads

Regional roads
	8 820

2 520

6 300
	9 010

2 550

6460
	11 217
	2.1

1.2

2.5
	+25

	LGV
	Total

Urban roads

Regional roads
	4 890

1 760

3 130
	4 960

1 790

3 170
	..
	1.4

1.7

1.3
	.

	HGV
	Total

Urban roads

Regional roads
	3 930

760

3 170
	4 050

760

3 290
	..
	3.1

0

3.8
	.


*
Public buses, urban and non-urban

** The trend is supposed to be linear.

(Sources: VV Bilaga 5.2 Trafikarbete och bänsleförbrukning, SAMPLAN Rapport 99:2, SIKA Rapport 2000:7)

Table 4‑4: Transport volumes of road transport in Sweden, in mill. pkm

	Mode
	1996
	1998
	2005
	Change in % 1996-1998
	Change in % 1998-2005

	Total road
	83 650
	80 842
	..
	- 3.3
	.

	Mopeds/MC
	439
	359
	..
	- 18
	.

	Car
	83 211
	80 483
	90 141
	- 3.3
	+ 12 %


(Sources: SIKA Inrikes transportarbete efter färdsätt 1994-1998, SAMPLAN Rapport 99:2, SIKA Rapport 2000:7)

Table 4‑5: Transport volumes of road transport and freight, in Sweden, in mill. tonnes and tonne- kilometres

	
	Unit
	1996
	1998
	2005
	Change %

1996-1998
	Change %

1998-2005

	Tonnes
	Million
	322
	336
	..
	4.3
	.

	Tonne- kilometres
	Million
	31 186
	32 674
	38 849
	4.8
	+19


(Sources: SIKA inrikes godstransportarbete efter färdsätt 1975-1999, SIKA inrikes transporterad godsmängd efter transportsätt 1975-1999, SAMPLAN Rapport 99:2)

Lorries and cars are expected to have a substantial increase in traffic performance between 1998-2005, 25% and 12% respectively, while buses are supposed to increase with three percent. When we look at the measurement tonne-kilometres we also see a substantial increase. The figures confirm each other, and freight transport on road seems to grow by approximately three percent annually. 

1.19.2 Rail

In the table below we summarises the situation and development for rail transport. The table distinguishes between:

1) The National Railway Company (SJ), and,

2) 13 private companies whose figures are aggregated.

Table 4‑6: Transport volumes of rail transport in Sweden, in mill. passenger-km for passenger traffic and mill. tonne-kilometres for freight traffic.

	Railway companies
	1996
	1998
	2005
	Change %

1996-1998
	Change %

1998-2005

	National company (SJ)

  Passenger transport (pkm)

  Freight transport (tkm)

  Tonne
	6 218

16 479

42
	6 997

14 781

29
	..

..

.
	12.5

10.3

- 31
	.

.

.

	Other companies 

  Passenger transport (pkm)

  Freight transport (tkm)

  Tonne
	147

2 361

13
	147

4 305

27
	..

..

..
	0

82.3

107
	.

.

.

	Total rail

  Passenger transport (pkm)

  Freight transport (tkm)

  Tonne
	6 365

18 840

55
	7 144

19 086

56
	8 451

20 536
	12.2

1.3

1.8
	Na

+18.3

+ 7.6


(Sources: SCB statistisk årsbok, SIKA inrikes godstransportarbete efter transportsätt 1975-1999, SAMPLAN 99:2)

Passenger transport stands for the major part of the increase in rail transport. In contrast to road, freight transport is not expected to have a substantial increase during the years 1998-2005. For rail, SIKA 2000:7 forecasts an increase for vehicle kilometres by 5% during the period 1998- 2005. Another striking result is that between the years 1996 and 1998 the private companies raise their freight transport with 1 944 tkm (82%) approximately the same amount 1 698 tkm (10%) that SJ looses.

1.19.3 Public transport

Rail transport and road transport include some public transport, which covers urban as well as inter urban traffic. In Sweden, urban public transport is not separated from the overall public transport. The interurban scheduled traffic, like urban public transport, is partly financed with taxes. Because of this, and the fact that there was no possibility to separate the two categories from each other in the available data we show the overall public transport separated into the modes bus/car, underground, tram and train. The tables below show the transport volumes in public transport. Be aware that double accounting occurs with road and rail.

Table 4‑7: Transport volumes of public transport in Sweden, in mill. supply km

	Mode
	1996
	1998
	2005
	Change in % 

1996-1998
	Change in % 

1998-2005

	Total
	628. 5
	643. 1
	..
	2.3
	.

	Bus/car
	456. 1
	462. 5
	..
	1.4
	.

	Underground
	85. 4
	85. 6
	..
	0.3
	.

	Tram
	16. 3
	24.4
	..
	49.4
	.

	Train
	70. 8
	70. 7
	..
	- 0.2
	.


(Source: SLTF branschstatistik)

Table 4‑8: Transport volumes of public transport in Sweden, in mill. pkm

	Mode
	1996
	1998
	2005
	Change in % 

1996-1998
	Change in % 

1998-2005

	Total
	11 818
	12 373
	..
	4.7
	.

	Bus
	9 032
	9 005
	..
	0
	.

	Tram/U-ground/Commuter train
	2 786
	3 368
	..
	21
	.


(Source: SIKA inrikes transportarbete efter färdsätt 1994-1998)

Table 4‑9: Transport volumes of public transport in Sweden, in mill. passenger

	Mode
	1996
	1998
	2005
	Change in %

1996-1998
	Change in %

1998-2005

	Total
	1 051
	1 055
	..
	0.4
	.

	Bus/car
	599
	593
	..
	-1
	.

	Underground
	257
	269
	..
	4.7
	.

	Tram
	76
	66
	..
	-13.2
	.

	County train*
	94
	99
	..
	5.3
	.

	Train SJ*
	25
	28
	..
	12
	.


*Due to definitions in SIKA communications nr 4-2000 (Source: SIKA kommunikationer nr 4-2000)

Train had the largest increase followed by county (regional) train and underground. Tram had a great increase in skm and a big decrease in number of passengers. Another striking result is that the total percentage increase in pkm is much bigger than the total percentage increase in number of passengers.

1.19.4 Aviation

In the case of aviation, we see that the forecast figures make an assumption of a great increase in the traffic volumes in the period 1998-2005. The table down below shows the number of starts and the number of passengers and passenger kilometres together with tonnes of freight and mail. In addition, there are also figures of total passenger kilometres.

Table 4‑10: Transport volumes of aviation in Sweden

	
	Unit
	1996
	1998
	2005
	Change %

1996-1998
	Change %

1998-2005

	Total number of starts
	Number
	452 200
	468 600
	571 692
	3.6
	+22%

	Passengers
	1000
	18486
	21 723
	27 718
	17.5
	+27.6%

	Freight and mail
	Tonnes
	199 600
	232 700
	..
	16.6
	.

	Freight and mail
	Mill. tkm
	269
	347
	..
	29
	.

	Domestic passenger kilometre
	Mill. pkm
	2 706
	4 885
	..
	80.5
	.

	Passenger kilometres
	Mill. pkm
	13 975*
	14 209
	15 629
	1.7
	+10%


* Figures for the year 1997

1.19.5 Maritime transport

The transport volume in maritime transport, measured as tonnes and tonne-kilometres, are expected to have an increase during the years 1998-2005. This is opposite to the period 1996-1998 when the growth was almost zero.

Table 4‑11: Transport volumes of maritime transport in Sweden, tonnes, tonne- kilometres and passenger kilometres.

	 
	Unit
	1996
	1998
	2005*
	Change %

1996-1998
	Change %*

1998-2005

	Quantity goods in domestic traffic
	100 t
	13 700
	13 800
	15 815
	0.7
	14.6

	Domestic traffic
	Milj. tkm
	8 334
	8 334
	9 290
	0
	7.6

	International traffic along the Swedish coast
	Milj. tkm
	22 097
	22 097
	24 683
	0
	7.6

	Maritime transport
	Mill. pkm
	457
	270
	..
	- 41
	.

	Number of calls**
	Number
	..
	120 658
	..
	.
	.


*The forecast figures stems from SAMPLAN. The categorisation and forecasts in SAMPLAN is Cargo shipping + 7.6% (tkm) and ton carried + 14.6% (t). These figures are overall figures and say nothing about domestic or international traffic. However we transfer them into our table and the reader should be aware that this makes the figures are very unreliable. (Sources: SIKA inrikes transporterad godsmängd efter transportsätt 1975-1999, SIKA inrikes transportarbete efter färdsätt 1994-1998)

**Cargo 38 086 and passenger 82 572

1.20 Infrastructure Costs

The aim is to present capital cost of infrastructure and the operating cost for infrastructure for all modes of transport. This is possible for road, rail, air and maritime transport, where figures can be collected from annual reports. In addition, it was also possible to get information about investment for 40 years for the modes road, rail and aviation. These figures were the input data for the Perpetual Inventory Model (PIM). In the mode public transport
 it was not possible to calculate infrastructure costs because of double accounting occur with the modes road and rail. The infrastructure asset value for the different modes for the year 1998 is presented in the table below where we compare three different methods for asset calculation.

Table 4‑12: Infrastructure asset value 1998, in thousands of Euro.

	
	Value with

	Mode
	Business accounts
	PIM*
	Replacement cost**

	Road
	8 127 840***
	6 745 000
	20 724 215

	Rail
	6 954 882***
	6 752 000
	7 761 323

	Public transport
	..
	..
	1 414 574

	Aviation
	845 853
	795 000****
	1 227 242

	Maritime transport
	695 273
	..
	1 959 978


*Net capital value

**The figures stems from SIKA 1998 and refer to the year 1995 with 1995 prices.

** *Without the bridge between Denmark and Sweden. The Swedish part of the bridge with land connections add 286 935 Euro to road and 860 804 Euro to rail.
****Only state owned airports.

4.3.1 Road

The Swedish road infrastructure is described in the scheme below where we show the length in kilometre and the transport volume (vkm) in percent. (Source: SIKA 1998).

Figure 4‑1 Roads in Sweden 1998.
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We see that the private roads, mostly forest roads in bad condition, have a major part of the length but only a minor part of the transport volume. The infrastructure costs for road is calculated with two different methods in the table below. The two methods used are calculation with business accounts and calculation with perpetual inventory model.

Table 4‑13: Infrastructure costs road, in thousand € 1998 prices

	
	State (VV)
	Municipal
	Bridge*
	Total

	Total cost business accounts

	1996
	1 327 391
	585 829
	5 010
	1 918 230

	1998
	1 539 098
	619 906
	13 486
	2 172 490

	Total cost with perpetual inventory model

	1996
	1 504 799
	
	
	

	1998
	1 704 826
	
	
	

	 Running costs
	
	
	
	

	1996
	851 799
	400 348
	0
	1 252 147

	1998
	1 025 826
	419 731
	0
	1 445 557

	Deprecation
	
	
	
	

	1996
	256 436
	100 010
	1 812
	358 258

	1998
	269 437
	105 080
	4 878
	379 395

	Imputed interest cost, business accounts, exclude fin. assets

	1996
	219 156
	85 471
	3 198
	307 825

	1998
	243 835
	95 095
	8 608
	347 538

	Imputed interest cost and deprecation  perpetual inventory model

	1996
	653 000
	
	
	

	1998
	679 000
	
	
	

	Asset value, business accounts, exclude fin. assets

	1996
	7 305 212
	2 849 032
	106 595
	10 260 839

	1998
	8 127 840
	3 169 858
	286 935
	11 584 633

	Asset value perpetual inventory model**

	1996
	6 467 000
	
	
	

	1998
	6 745 000
	
	
	


*The figures represent the Swedish part of the bridge between Denmark and Sweden with Swedish land connections.

**Net capital value.

(Sources: DIW,  VV årsrapport, KF kommunernas väghållning och parkskötsel, årsrapporter från ÖSK och SVEDAB  and own calculations)

When we calculated the imputed interest cost for the state own roads we used the asset value in the business accounts excluding financial assets. If we had used the asset value from the business accounts, only road capital, the picture had been only slightly different. For the year 1998 the imputed interest rate had been 239 005 instead of 243 835 and the total cost would have been 1 534 268 instead of 1 539 098, a difference of about 0,3 percent. The reason that we use the business accounts excluding financial assets is that those figures are available for all modes. In the case of municipal roads we failed to collect data about asset value and therefore made our own calculations of asset value, imputed interest rate and depreciation. In the case of the bridge we only had data about asset value and did our own calculations of imputed interest rate and deprecation. The bridge had no running costs for the years 1996 and 1998. Imputed interest cost, deprecation and running cost sum up to total cost.

The next table shows forecast for road costs where the asset value are supposed to increase while the running costs decrease and total costs are supposed to be lower in 2005 than it was in 1998.

Table 4‑14: Forecast road for the year 2005, only state roads*

	Asset value
	Imputed interest cost
	Deprecation
	Running cost
	Total cost

	12 433 196
	372 996
	310 830
	627 803
	1 311 629


*Due to national plan for road transport system 1998-2007 and own calculations.

*In chapter 5 we have assumed the cost for municipal roads to be constant between 1998 and 2005.
1.20.1 Rail

The Swedish Railway infrastructure system consists of BV (state) and others (private). The track length for BV was 11 600 km (75%) while for the others the track length was 3 852 km (25%). The figures of infrastructure length may differ between different sources due to different methods used when calculating the length. In the scheme below, we show the structure of the Swedish railway system 1998 with track length in km and the share in percent (Source: BV annual report 1998).

Figure 4‑2 Rail tracks in Sweden 1998.






Infrastructure costs for rail could not be divided into passenger transport related and freight transport related costs. The privately owned railways, which account for 25 % of the track length 1998 are excluded because of the difficulties in obtaining relevant data. Be aware that that most of the private owned track is capillary track. In the next table, we show the composition of infrastructure cost for rail.

Table 4‑15: Infrastructure costs rail, thousand € 1998 prices

	
	State (BV)
	Bridge*
	Total

	Total cost business accounts
	
	
	

	1996
	745 814
	18 740
	764 554

	1998
	825 382
	30 907
	856 289

	Total cost perpetual inventory model
	
	
	

	1996
	853 852
	
	

	1998
	949 853
	
	

	Running cost
	
	
	

	1996
	406 852
	0
	406 852

	1998
	397 853
	0
	397 853

	Deprecation
	
	
	

	1996
	161 274
	5 330
	166 604

	1998
	218 883
	14 347
	233 230

	Imputed interest cost, business accounts, exclude fin. assets
	
	
	

	1996
	177 688
	13 410
	191 098

	1998
	208 646
	16 560
	225 206

	Imputed interest cost and deprecation perpetual inventory model
	
	
	

	1996
	447 000
	
	

	1998
	552 000
	
	

	Asset value perpetual inventory model  (net capital value)
	
	
	

	1996
	5 989 000
	
	

	1998
	6 752 000
	
	

	Asset value business account, exclude financial  assets
	
	
	

	1996
	5 922 946
	319 785
	6 242 731

	1998
	6 954 882
	860 804
	7 815 686


* The figures refer to the Swedish part of the bridge between Denmark and Sweden and the land connections. The bridge was opened in the year 2000 and no running cost exists the years 1996 and 1998.  Imputed interest cost and deprecation (60year) add up to total cost.

(Sources: DIW, annual reports from BV, ÖSK, SVEDAB and own calculations)

The Swedish National Road Administration reports two different kinds of asset value. If we had based the imputed interest cost on the "business accounts only rail capital" instead of "business accounts exclude financial assets" we would get a difference of 4 986 which is about 0,6 percent of total cost. Imputed interest cost, deprecation and running cost sum up to total cost.

The asset value is supposed to increase by about 43 percent and total costs are supposed to increase by about 14 percent. The forecast is shown in the table below.

Table 4‑16: Forecast rail for the year 2005, only state railways (BV)

	Asset value
	Imputed interest cost
	Deprecation
	Running cost*
	Total cost

	9 928 664
	297 860
	248 217
	397 853
	943 930


*With assumption of zero change between the years 1998-2005

(Sources: BV, stomnätsplan 1998-2007 and länstransportplan 1998-2007 and own calculations).

Aviation

The Swedish airports can be divided into five different categories are shown in the table below.

Table 4‑17: Number of airports in Sweden 1998

	
	State owned (LFV)
	Military, run by  LFV
	Military with municipal principal
	Municipal
	Private
	Total

	Number
	14
	5
	8
	18
	2
	47


(Source: SIKA luftfart 99)

LFV was running 19 airports, municipal authorities 26 and private principals ran two airports. The table below shows the number of landings and passengers for the different categories.

Table 4‑18: Number of landings and passengers and the percent share of the total figures for the year1998.

	
	LFV
	The other 28
	Total
	20 out of 28

the excluded
	Eight out of  28

	Landings
	349 853
	118 786
	468 639
	66 928
	51 858

	
	
	
	
	14.3 %
	11 %

	Passenger
	27 508 143
	1 453 045
	28 961 188
	453 416
	999 629

	
	
	
	
	1.6 %
	3.5 %


(Source: SIKA luftfart 99)

When we exclude 20 minor airports we loose data on 1.6 % of the passengers and 14 % of the landings. Therefore we can make a good approximation by doing this. The airports under state administration  count for about 95% of the total number of passenger and about 73% of the total landings (year 2000,www.lfv.se). Infrastructure costs for aviation (all of the state administrated and eight municipal airports and national flight control) in Sweden are shown in the table below. 

Table 4‑19: Infrastructure costs aviation, state-administrated airports and eight municipal airports, in thousand € 1998 prices

	
	State (LFV)
	Municipal*
	Total

	Total cost

	1996
	417 265
	20 711
	437 976

	1998
	421 906
	25 482
	447 388

	Running costs

	1996
	330 942
	19 521 
	350 463

	1998
	332 399
	20 280
	352 679

	Deprecation

	1996 
	61 247 
	3 335**
	64 582

	1998
	65 022
	4 311
	69 333

	Imputed interest cost, business accounts

	1996 
	25 076
	855
	25 931

	1998
	24 484
	891
	25 375

	Asset value excluded financial assets, business accounts

	1996
	835 858
	28 498
	864 356

	1998
	816 144
	29 709
	845 853


* The figures represent the eight municipal airports with the largest traffic volume.

**The figures show financial result 

(Sources: LFV årsrapport, LFV flygplatsjämförelse 1996 och 1998 statliga och kommunala flygplatser and own calculations)

We could not get data for the perpetual inventory model (PIM) for municipal airports. But for the state owned airports we could. Therefore, we show the PIM results in a separate table. Be aware that the figures refer to the state owned airports and not to the total.

Table 4‑20: Asset value and capital cost for state owned airports with perpetual inventory model

	Year
	Net capital value
	Imputed interest rate and deprecation

	1996
	771 000
	103 000

	1998
	795 000
	106 000


(Source: DIW)

1.20.2 Maritime transport

The Swedish maritime infrastructure consists of 50 harbours, all members of the trade organisation Swedish Harbour, and fairways for which SFV is responsible.

Table 4‑21: Infrastructure costs maritime transport, municipal harbours and fairways in thousand € 1998 prices

	
	State (SFV) fairways etc.
	Municipal harbours*
	Total

	Total cost

	1996
	162 032
	423 578
	585 610

	1998
	125 726
	453 864
	579590

	Running costs

	1996
	149 371
	376 476
	525 847

	1998
	113 236
	392 436
	505 672

	Deprecation

	1996
	8 967
	30 104
	39 071

	1998
	8 988
	44 071
	53 059

	Imputed interest cost

	1996
	3 694
	16 997 
	20 691

	1998
	3 501 
	17 357
	20 858

	Asset value exclude financial assets, business accounts

	1996
	123 136
	566 584
	689 720

	1998
	116 711
	578 562
	695273


* For the municipal harbours the figures include harbour companies as well as harbour-and-stevedore companies and stevedore companies. Fixed assets total do not exclude financial assets. For the year 1996 there was 49 harbours while for 1998 three harbours are added. These are Delta Terminal, Landskrona and Umeå.

** (Sources: SFV årsrapport, Sveriges Hamnar hamntrafik och ekonomi)

The major part of the infrastructure cost stems from the harbours and the harbours asset value are expected to rise. The investment plan for all harbours is 1 000 Million € during the years 1999-2005, and this investment includes all infrastructure investments. That means that double accounting may occur with the modes road and rail. Investment in cargo handling and storing only during the same period is 300 Million €. With extrapolation for the years 2004 and 2005, the asset value end up to be 881 252 thousands € at the end of 2005. (SFV Strategisk Analys Underlagsrapport till Samplan om Hamnstruktur och Sjöfart).

1.21 Supplier Operating Costs 

All the information in this chapter is not necessary for the pilot accounts, but they might be interesting as a part of a "stand alone report" for Sweden. For the supplier operating cost, the official structural business statistics was used
. The Statistics Sweden (SCB) makes the structural business statistics and it shows the overall income statement and the balance sheet of the Swedish companies belonging to the corporation sector. The structural business statistics have a categorisation that differs from the categorisation suggested in UNITE. No distinction is made between urban public transport and public transport because no such data was available without double counting. Therefore, we use the term public transport only. The Swedish Industry Classification (SNI) code 62 (AIR) is not divided into minor parts because of secrecy safeguards. From the overall income statement in the structural business accounts, the item costs in the tables below are for the year 1998 subdivided into goods for resale, other external cost, personnel cost, other operating costs.

For the year 1996 no such allocation was reported. For 1996 the cost category in the overall income statement was operating costs. Therefore, in the tables below, we show just the item costs. However, disaggregation is feasible for the year 1998. The first table in this section shows the financial items plus the number of firms and employees in each mode for the year 1998.

Table 4‑22: Financial items in thousand € and number of firms and employees for supplier operating cost

	Item
	Road
	Rail
	Public Transport
	Aviation
	Maritime transport
	Total

	Number of firms
	11 823
	22
	49
	194
	606
	12 694

	Number of employed
	72 345
	11 482
	9 708
	12 785
	14 437
	120 757

	Net sales
	7 199 103
	1 324 888
	1 065 471
	2 496 413
	3 393 946
	15 479 821

	Other operating income
	173 655
	12 332 
	665 807
	211 099
	80 269
	1 143 162

	Costs
	6 564 910
	1 269 619
	1 632 511
	2 481 390
	3 280 045
	15 228 475

	Deprication and WD/RS
	477 802
	88 789
	88 453
	104 709
	129 260
	889 013

	Operating profit/loss
	304 955
	-21 076
	10 314
	121 188
	72 759
	488 140

	Net profit/loss
	145 627
	15 022
	3 700
	70 291
	43 386
	278 026

	Tangible assets
	2 399 103
	1 426 457
	1 228 139
	1 174 776
	1 537 108
	7 765 583


The tables below follow the categorisation in SNI 92 and show financial data for the different categories under each mode. SNI codes are in brackets. (Source: SCB ekonomisk redogörelse för företagen). Underreporting occur due to transport on own account (see section 3.3.). 

Table 4‑23: Income statement for coach and freight transport on road in thousands € (1998 prices) 

	
	Coach (60212)
	Freight transport on road (60240)

	
	1996
	1998
	2005
	1996
	1998
	2005

	Net sales
	888 164
	839 798
	
	5 319 031
	5 352 803
	

	Other operating income
	..
	27 915
	
	..
	121 973
	

	Costs
	853 440
	758 408
	
	4 755 560
	4 850 336
	

	Deprication and WD/RS
	57 584
	66 480
	
	322 354
	366 031
	

	Operating profit/loss
	-22 859
	4 283
	
	241 142
	258 744
	

	Net profit/loss
	6 752
	3 363
	
	113 124
	116 704
	

	Tangible assets
	405 193
	485 314
	
	1 461 894
	1 696 525
	


Table 4‑24: Income statement for taxi and other land transport of passenger, in thousands € (1998 prices) 

	
	Taxi (60220)
	Other land transport of passengers (60230)

	
	1996
	1998
	2005
	1996
	1998
	2005

	Net sales
	797 189
	847 309
	
	132 168
	159 193
	

	Other operating income
	..
	18 498
	
	..
	5 269
	

	Costs
	750 788
	802 242
	
	115 194
	153 924
	

	Deprication and WD/RS
	27 738
	31 502
	
	10 581
	13 789
	

	Operating profit/loss
	18 672
	31 502
	
	6 393
	10 426
	

	Net profit/loss
	16 832
	23 094
	
	2 275
	2 466
	

	Tangible assets
	113 711
	131 502
	
	61 751
	85 762
	


Table 4‑25: Income statement for rail, in thousands € (1998 prices) 

	
	Rail (60100)

	
	1996*
	1998
	2005

	Net sales
	51 098
	1 324 888
	

	Other operating income
	..
	12 332
	

	Costs
	45 193
	1 269 619
	

	Deprication and WD/RS
	2 923
	88 789
	

	Operating profit/loss
	2 981
	-21 076
	

	Net profit/loss
	-771
	15 022
	

	Tangible assets
	49 853
	1 426 457
	


*The state owned company SJ was not included in the statistics 1996

Table 4‑26: Income statement for public transport, in thousands € (1998 prices)

	
	Public transport (60211)

	
	1996
	1998
	2005

	Net sales
	992 949
	1 065 471
	

	Other operating income
	..
	665 807
	

	Costs
	1 488 076
	1 632 511
	

	Deprication and WD/RS
	71 139
	88 453
	

	Operating profit/loss
	-566 266
	10 314
	

	Net profit/loss
	3 585
	3 700
	

	Tangible assets
	801 700
	1 228 139
	


Table 4‑27: Income statement for aviation, in thousands € (1998 prices)

	
	Aviation (62100)

	
	1996
	1998
	2005

	Net sales
	2 214 015
	2 496 413
	

	Other operating income
	..
	211 099
	

	Costs
	..
	2 481 390
	

	Deprication and WD/RS
	86 417
	104 709
	

	Operating profit/loss
	87 884
	121 188
	

	Net profit/loss
	71 098
	70 291
	

	Tangible assets
	938 905
	1 174 776
	


Table 4‑28: Income statement for ferry at sea and other sea/coast transport, in thousands € (1998 prices)

	
	Ferry at sea (61101)
	Other sea/coast transport (61102)

	
	1996
	1998
	2005
	1996
	1998
	2005

	Net sales
	942 965
	891 928
	
	2 167 647
	2 407 960
	

	Other operating income
	..
	18722
	
	..
	56 054
	

	Costs
	845 070
	857 511
	
	2 020 487
	2 322 870
	

	Deprecation and WD/RS
	50 102
	43 834
	
	93 963
	79 148
	

	Operating profit/loss
	47 792
	17 265
	
	53 197
	61 996
	

	Net profit/loss
	-1 758
	13 229
	
	108 833
	29 372
	

	Tangible assets
	774 055
	361 211
	
	1 198 471
	1 115 247
	


Table 4‑29: Income statement for inland waterway transport, in thousands € (1998 prices)

	
	Inland waterway transport (61200)

	
	1996
	1998
	2005

	Net sales
	66 847
	94 058
	

	Other operating income
	..
	5 493
	

	Costs
	68 680
	99 664
	

	Deprecation and WD/RS
	5 007
	6 278
	

	Operating profit/loss
	-6 839
	-6 502
	

	Net profit/loss
	738
	785
	

	Tangible assets
	54 628
	60 650
	


1.22 Delay costs due to congestion

1.22.1 Road

Not data available.

1.22.2 Rail

With an assumed passenger mix (25% business, 37.5% commuting and 37.5% leisure) the total delay cost for passengers is 26 900 thousand€. For freight trains the cost is 36 700 thousand€.

1.22.3 Aviation

With an assumed passenger mix (25% business, 75% leisure) the total delay cost is 20 Million € in 1998 at Arlanda airport. If all airports in Sweden had the same proportion delays, the total cost would be 35 Million €. This is an upper limit and not used in the rest of this report.

1.23 Accident Cost

The total cost of traffic accidents was 3 407 million € in Sweden 1998. It is 3% higher than the cost in 1996 but it is forecasted that the cost will decline until year 2005. This positive trend is an effect of the decreasing number of road accidents due to a strong road safety policy. It is also forecasted that fatalities in pleasure boat accidents will decline, following a long-term trend.

The majority of total accident cost are in the road sector (96%). The other transport modes have relatively low accident costs, the maritime sector 2.4%, rail 1.1%, public transport (tram and metro) 0.4% and aviation 0.2%. In maritime, 85% of the cost is the result of fatalities while using pleasure boats. If this cost is ignored the share of the maritime sector falls to 0.3%. However, leisure travel is included in all modes so it seems reasonable to include it also for the maritime sector. Private aircraft causes the majority of the cost in the aviation sector.

Table 4‑30: Total accident cost by mode (M€)

	
	
	Road
	Rail
	PT
	Aviation
	Maritime
	Total
	

	Total Cost
	1996
	3195.62
	26.10
	9.77
	33.05
	52.11
	3 317
	97%

	
	1998
	3268.90
	37.93
	12.36
	7.06
	81.06
	3 407
	100%

	
	2005
	2174.60
	40.90
	12.36
	17.99
	39.14
	2 285
	67%

	Percentage
	1998
	96%
	1.1%
	0.4%
	0.2%
	2.4%
	100%
	-


Rail – excluding suicide (61 M€)

PT – only metro and tram. 

Aviation – includes private powered aircraft

Maritime – includes pleasure boats, excludes work related accidents and suicide

Approximately ¾ of the total accident cost consists of the so called ‘risk value’, i.e. the users willingness to pay for a risk reduction ex ante. Ex post, this value can be interpreted as the willingness-to-pay of all users to avoid all accidents during one year. Hospital care is estimated to cost 196 M€ in 1998, property damage 164 M€ and administrative cost 32 M€. The gross lost production is 2 772 M€. However, a part of this is assumed to be included in the risk value and, when the risk value is included separately, only the net lost production is appropriate to add. The net lost production is 311 M€.

Table 4‑31: Total accident cost by cost category and year (M€)

	MEuro
	
	All Modes
	Percentage

	Risk value
	1996
	2 610
	77%

	
	1998
	2 705
	79%

	Net lost production
	1996
	300
	9%

	
	1998
	311
	9%

	Hospital care
	1996
	189
	6%

	
	1998
	196
	6%

	Administration
	1996
	31
	1%

	
	1998
	32
	1%

	Property damage
	1996
	186
	5%

	
	1998
	164
	5%

	Total Cost
	1996
	3 317
	98%

	
	1998
	3 407
	100%

	Gross lost production
	1996
	2 669
	78%

	
	1998
	2 772
	81%


The cost per mode in Table 4‑30 is based on an allocation by victim. This is a straightforward allocation of the cost, and applicable to most countries as accident statistics, at a minimum, reports if the injured person is using road, public transport, rail, or other modes. However, this allocation will underestimate the total cost of accidents that a ‘mode’ is involved in. In Table 4‑32 below, the total accident cost is allocated by injurer and victim for all modes. 

Table 4‑32: Total Accident Cost by victim and injurer per mode, Sweden 1998 (M€)

	VICTIM / INJURER
	Non-Collision
	Unprotected
	Road
	PT
	Rail
	Aviation
	Maritime
	Other
	TOTAL

	Unprotected
	92
	42
	573
	2
	24
	0
	0
	28
	762

	Road vehicles
	1 038
	15
	1 279
	5
	9
	0
	0
	156
	2 502

	PT
	5
	0
	7
	0
	0
	0
	0
	0
	12

	Rail
	6
	22
	0
	0
	0
	0
	0
	0
	28

	Aviation
	7
	0
	0
	0
	0
	0
	0
	0
	7

	Maritime
	81
	0
	0
	0
	0
	0
	0
	0
	81

	TOTAL
	1 230
	56
	1 860
	7
	33
	0
	0
	185
	


Rail – excluding suicide (61 M€)

PT – only metro and tram. 

Aviation – includes private powered aircraft

Maritime – includes pleasure boats, excludes work related accidents and suicide

Looking at the mode ‘road’ we see that users of motorized vehicles (road vehicles) as victim generates a cost of 2 502 M€. The majority of the cost is created in collisions between two, or more, vehicle users (1 279 M€) with non-collisions as the single largest part (1 038 M€). But they are also involved in accidents, which generate costs for other modes/users. The total cost of accidents where road users are involved is 3 083 M€, which includes the cost for unprotected users (2 502+1 860-1 279). The total cost by mode with this method is summarised in Table 4‑33. A part of this total cost is born by users, notable the risk value and a minor part of the hospital care and administrative costs. 

Of the total accident cost for road vehicle users (3 083 M€) they bear 2 132 M€ themselves. The ‘external’ part is 31%. For the mode rail the ‘external’ part is high (85%), as a large part of these accidents fall outside the ‘own’ mode. The observation on public transport is too uncertain for this type of estimation. For aviation and maritime transport, the ‘external’ cost is around 10%, which is the hospital cost and net lost production costs imposed on the rest of society. 

Table 4‑33: External cost in transport by mode, Sweden 1998 (M€)

	
	Internal
	Total Cost
	Percentage external

	Unprotected
	629
	776
	19%

	Road vehicles
	2132
	3 082
	31%

	PT
	11
	19
	..

	Rail
	6
	39
	85%

	Aviation
	7
	7
	8%

	Maritime
	76
	81
	7%

	All mode
	2861
	3 371

	15%


Rail – excluding suicide

PT – only metro and tram. 

Aviation – includes private powered aircraft

Maritime – includes pleasure boats, excludes work related accidents and suicide

1) The total cost by one mode, includes cost of accident with other modes. When the total cost is summarised (last row) for all modes, these inter-modal accident costs could be counted twice, if this is not noticed. As a result, the total cost by each modeb can not simple be summarised.

1.23.1 Road

In the remaining parts of section 4.6 we return to the unit ‘1000 Euro’ (k€). The higher level of detail in the figures does not suggest that the precision in the result is higher. 

Of the total road accident cost in 1998, almost 2/3 was cost for car user victims (63%), and as much as (23%) was cost for unprotected road user victims. Victims using motorcycles, including mopeds, generated 9% of the cost, Light Goods vehicles 2%, and bus/coach, HGV generated 1% each. 

Table 4‑34: Road accident cost by user as victim and cost category, all Sweden (kEuro)

	kEuro
	
	Unprotected
	Motorcycle

(incl moped)
	Car
	Bus/Coach
	LGV
	HGV
	Other
	Total

	Risk value
	1996
	624 631
	242 897
	1 525 461
	23 796
	63 359
	24 336
	21 474
	2 525 954

	 
	1998
	588 363
	227 598
	1 618 383
	31 434
	62 285
	30 455
	21 940
	2 580 457

	Net lost production
	1996
	74 414
	28 685
	175 327
	2 669
	7 425
	2 847
	2 570
	293 937

	 
	1998
	69 479
	26 821
	188 382
	3 884
	7 501
	3 485
	2 441
	301 992

	Hospital care
	1996
	48 228
	18 219
	111 506
	1 638
	4 784
	1 900
	1 686
	187 961

	 
	1998
	44 381
	16 938
	121 642
	2 743
	5 096
	2 257
	1 399
	194 456

	Administration
	1996
	6 865
	2 471
	19 863
	302
	770
	373
	249
	30 894

	 
	1998
	6 270
	2 258
	21 055
	478
	876
	455
	186
	31 578

	Property damage
	1996
	34 550
	12 321
	101 363
	1 534
	3 909
	1 933
	1 260
	156 869

	 
	1998
	31 426
	11 222
	107 526
	2 484
	4 516
	2 347
	898
	160 419

	Total Cost
	1996
	788 688
	304 593
	1 933 521
	29 939
	80 248
	31 388
	27 238
	3 195 615

	 
	1998
	739 919
	284 837
	2 056 987
	41 023
	80 274
	38 999
	26 863
	3 268 902

	Percentage
	1996
	25%
	10%
	61%
	1%
	3%
	1%
	1%
	100%

	Percentage
	1998
	23%
	9%
	63%
	1%
	2%
	1%
	1%
	100%


The forecast suggests that the total accident cost will decline by 33% until year 2005 due to an assumption of a rather successful implementation of the current Zero-accident policy. We have assumed that the cost per casualty is constant and have not made any forecast by vehicle type.

Table 4‑35: Forecasted road accident cost 2005 (kEuro)

	kEuro
	Total

	Risk value
	1 728 906

	Net lost production
	202 334

	Hospital care
	130 285

	Administration
	21 158

	Property damage
	107 481

	Total Cost
	2 190 164


The table below presents the total accident cost by victim and injurer for the year 1998. This monitoring scheme gives an almost unlimited number of observations. Total accidents cost where car users are victim was 2 056 M€. This cost is generated by car-car collisions (769 M€) and single accidents (773 M€) as the dominant accident type. In addition, cars are involved in accidents with other modes, with a total cost of 627 M€ (1 396-769). The majority of this cost falls on unprotected road user (457 M€) and motorcycles including mopeds (130 M€). The total cost for accidents where cars are involved is 2 677 M€ (2050+627).

Table 4‑36: Total accident cost by victim and injurer, Sweden 1998 (kEuro)

	INJURER/

VICTIM
	Single
	Unprotected
	MC
	Car
	Bus/

Coach
	LGV
	HGV
	Other transport
	Train
	Tram
	Game
	Other
	Total

	Unprotected
	91 545
	41 616
	24 125
	456 728
	19 708
	29 904
	42 773
	8 071
	2 296
	2 143
	597
	20 412
	739 919

	Motorcycle

(incl moped)
	105 336
	8 589
	4 581
	130 452
	4 839
	7 240
	9 993
	1 627
	2 693
	515
	7 384
	1 587
	284 837

	Car
	772 664
	5 720
	5 121
	768 791
	34 033
	59 034
	195 609
	25 413
	5 273
	4 228
	70 082
	111 019
	2 056 987

	Bus/Coach
	25 471
	81
	81
	3 181
	487
	203
	2 195
	475
	0
	0
	243
	8 605
	41 023

	LGV
	31 881
	284
	0
	24 823
	2 389
	4 585
	7 118
	162
	637
	41
	2 824
	5 531
	80 274

	HGV
	22 289
	0
	81
	6 991
	637
	637
	6 371
	556
	0
	0
	0
	1 436
	38 999

	Other
	13 798
	41
	0
	5 044
	0
	41
	4 479
	637
	1 862
	162
	0
	799
	26 863

	TOTAL
	1 062 983
	56 331
	33 990
	1 396 011
	62 094
	101 643
	268 539
	36 941
	12 761
	7 089
	81 129
	149 390
	3 268 902


We can also see how the total accident cost for a certain type of collision is distributed between the two parts involved. In collisions between unprotected road users and MCs, 74% of the total cost falls on the unprotected road user. When unprotected road users are involved in accidents with cars and heavier vehicles almost 100% of the total cost falls on the unprotected road user. 

Table 4‑37: The distribution of total cost in accidents between two vehicle types, Sweden 1998

	Bearer of cost:
	In accidents with:

	
	Unprotected
	MC
	Car
	Bus/Coach
	LGV
	HGV

	Unprotected
	100%
	74%
	99%
	100%
	99%
	100%

	Motorcycle (incl moped)
	.
	100%
	96%
	98%
	100%
	99%

	Car
	.
	.
	100%
	91%
	70%
	96%

	Bus/Coach
	.
	.
	.
	100%
	8%
	78%

	LGV
	.
	.
	.
	.
	100%
	92%

	HGV
	.
	.
	.
	.
	.
	100%


Of the total accident cost, the user bears a part himself (see section 3.5), mainly the risk value. The table below presents the users own cost, distributed by victim and injurer.

Table 4‑38: Users own cost by victim and injurer, Sweden 1998 (kEuro)

	INJURER/

VICTIM
	Single
	Unprotected
	MC
	Car
	Bus/Coach
	LGV
	HGV
	Other transport
	Train
	Tram
	Game
	Other
	Total

	Unprotected
	77 166
	34 872
	20 657
	386 994
	16 538
	25 365
	38 897
	6 811
	2 028
	1 757
	492
	17 561
	629 139

	Motorcycle(incl moped)
	89 756
	7 398
	3 798
	110 353
	4 433
	5 978
	8 650
	1 336
	2 510
	422
	6 377
	1 300
	242 313

	Car
	658 068
	4 952
	4 294
	651 407
	29 091
	50 583
	171 749
	21 508
	4 784
	3 518
	60 150
	93 652
	1 753 756

	Bus/Coach
	21 284
	71
	71
	2 712
	423
	176
	1 829
	386
	0
	0
	212
	7 381
	34 546

	LGV
	26 836
	247
	0
	21 148
	2 135
	3 964
	5 872
	141
	528
	35
	2 486
	4 571
	67 963

	HGV
	19 461
	0
	71
	5 841
	528
	528
	5 275
	457
	0
	0
	0
	1 196
	33 355

	Other
	12 074
	35
	0
	4 148
	0
	35
	3 820
	528
	1 677
	141
	0
	669
	23 127

	TOTAL
	904 646
	47 575
	28 890
	1 182 603
	53 149
	86 629
	236 093
	31 166
	11 526
	5 873
	69 718
	126 330
	2 784 199


Based on the total costs (Table 4‑36) and the users own cost (Table 4‑38) we can estimate the external cost by vehicle category (Table 4‑39). The external cost is the total cost where a vehicle category is involved as victim or injurer with the users own cost subtracted. The proportion of external cost is the lowest for the unprotected users and increases with the level of ‘protection’. For car users the external cost is 35% of the total accident cost where cars are involved and for HGV the external cost is 89% in 1998. 

The importance to record all accidents where a vehicle category is involved is obvious. Assume we only have recorded victims for a category, say HGVs. The total cost is 39 M€ of which 5.6 M€ is born by the rest of society and thus external. However, other users suffer from HGV accidents. The total cost for these non-HGV victims are 262 M€ (31+231). The external cost is 687% of the total cost as victim.

Table 4‑39: Example of external accident cost for different vehicle categories, Sweden 1998 and 1996 (kEuro)

	1998
	VICTIM
	INJURER
	VICT & INJ.
	EXTERNAL COST

	 
	Born by 

Rest of soc
	Born by user
	Total


	Born by rest of soc
	Born by other user
	Total


	Born by Rest of soc
	Born by other user
	Total


	%

	Unprotected
	110 780
	629 139
	739 919
	2 012
	12 703
	754 634
	112 792
	12 703
	125 495
	17%

	Motorcycle

(incl moped)
	42 524
	242 313
	284 837
	4 317
	25 092
	314 245
	46 841
	25 092
	71 932
	23%

	Car
	303 231
	1 753 756
	2 056 987
	96 024
	531 196
	2 684 207
	399 255
	531 196
	930 451
	35%

	Bus/Coach
	6 477
	34 546
	41 023
	8 882
	52 725
	102 630
	15 359
	52 725
	68 084
	66%

	LGV
	12 311
	67 963
	80 274
	14 394
	82 665
	177 332
	26 705
	82 665
	109 369
	62%

	HGV
	5 644
	33 355
	38 999
	31 350
	230 818
	301 167
	36 994
	230 818
	267 812
	89%

	Other
	3 736
	23 127
	26 863
	5 665
	30 639
	63 167
	9 401
	30 639
	40 040
	63%

	Motor vehicles
.
	370 187
	2 131 933
	2 502 120
	86 348
	496 455
	3 084 924
	456 536
	496 455
	952 991
	31%


	1996
	VICTIM
	INJURER
	VICT & INJ.
	EXTERNAL COST

	 
	Born by 

Rest of soc
	Born by user
	Total


	Born by rest of soc
	Born by other user
	Total


	Born by Rest of soc
	Born by other user
	Total


	%

	Unprotected
	119 322
	669 365
	788 688
	1 196
	7 595
	797 479
	120 519
	7 595
	128 114
	16%

	Motorcycle(incl moped)
	45 596
	258 998
	304 593
	3 877
	20 838
	329 308
	49 473
	20 838
	70 310
	21%

	Car
	280 831
	1 652 690
	1 933 521
	96 435
	532 959
	2 562 915
	377 266
	532 959
	910 226
	36%

	Bus/Coach
	4 223
	25 716
	29 939
	11 513
	74 795
	116 247
	15 736
	74 795
	90 531
	78%

	LGV
	11 918
	68 331
	80 248
	14 447
	86 650
	181 345
	26 365
	86 650
	113 015
	62%

	HGV
	4 660
	26 728
	31 388
	25 282
	186 211
	242 881
	29 942
	186 211
	216 153
	89%

	Other
	4 059
	22 531
	26 589
	6 290
	37 173
	70 052
	10 348
	37 173
	47 522
	68%

	Motor vehciles
	347 227
	2 032 463
	2 379 690
	87 403
	499 840
	2 966 933
	434 630
	499 840
	934 471
	31%


For an aggregated of motorized vehicles the cost as victim was 2 502 M€ (1998) and the cost imposed on other road users was 496 M€, with an addition 86 M€ imposed on the rest of society for these accidents. The total cost of accidents where motorized vehicles where involved was thus 3 084 M€. Of this only 952 M€ was external, i.e. 31% of the total cost. 

We have also analysed the cost, based on the accident matrix, for urban and non-urban areas. The information is presented in Table 4‑40. 

Table 4‑40: Total accident cost by victim and injurer, non-urban and urban area, Sweden 1998 (kEuro)

	NON-URBAN
	VICTIM
	INJURER
	VICT & INJ.
	EXTERNAL COST

	 
	Born by 

Rest of soc
	Born by user
	Total


	Born by rest of soc
	Born by other user
	Total


	Born by Rest of soc
	Born by other user
	Total


	%

	Unprotected
	18 114
	126 060
	144 175
	482
	4 094
	148 750
	18 596
	4 094
	22 690
	15%

	Motorcycle(incl moped)
	18 672
	117 267
	135 939
	1 321
	9 556
	146 815
	19 993
	9 556
	29 548
	20%

	Car
	205 371
	1 193 437
	1 398 808
	22 048
	141 790
	1 562 646
	227 419
	141 790
	369 209
	24%

	Bus/Coach
	3 667
	19 640
	23 307
	3 294
	21 195
	47 796
	6 961
	21 195
	28 156
	59%

	LGV
	8 388
	46 417
	54 805
	5 967
	38 374
	99 146
	14 355
	38 374
	52 729
	53%

	HGV
	4 785
	28 850
	33 635
	20 773
	159 637
	214 045
	25 558
	159 637
	185 194
	87%

	Other
	2 800
	17 864
	20 663
	4 230
	22 664
	47 558
	7 030
	22 664
	29 694
	62%

	Motor vehciles
	240 882
	1 405 611
	1 646 494
	15 539
	110 775
	1 772 807
	256 421
	110 775
	367 196
	21%


	URBAN
	VICTIM
	INJURER
	VICT & INJ.
	EXTERNAL COST

	 
	Born by 

Rest of soc
	Born by user
	Total


	Born by rest of soc
	Born by other user
	Total


	Born by Rest of soc
	Born by other user
	Total


	%

	Unprotected
	92 561
	502 586
	595 147
	1 530
	8 609
	605 287
	94 091
	8 609
	102 701
	17%

	Motorcycle(incl moped)
	23 853
	125 046
	148 898
	2 996
	15 536
	167 430
	26 848
	15 536
	42 384
	25%

	Car
	97 860
	560 319
	658 179
	73 971
	389 371
	1 121 521
	171 831
	389 371
	561 202
	50%

	Bus/Coach
	2 810
	14 906
	17 716
	5 587
	31 531
	54 833
	8 397
	31 531
	39 928
	73%

	LGV
	3 923
	21 546
	25 469
	8 426
	44 291
	78 186
	12 350
	44 291
	56 640
	72%

	HGV
	859
	4 505
	5 364
	10 577
	71 181
	87 122
	11 436
	71 181
	82 617
	95%

	Other
	936
	5 263
	6 200
	1 435
	7 974
	15 609
	2 371
	7 974
	10 346
	66%

	Motor vehciles
	129 305
	726 321
	855 626
	70 805
	385 645
	1 312 076
	200 110
	385 645
	585 754
	45%


1.23.2 Rail

The total accident cost for railways is estimated to 28 M€. This amount excludes accidents at level crossings. If these costs are included, which mainly are born by the road user as a victim, the cost increases to 38 M€. In addition, since 1998 the number of suicides is reported separately, and if these are valued as other fatalities the total accident cost will increase by 61 M€ to almost 100 M€. In the following, we will ignore the cost of suicides. However, when accident costs are compared between modes it should be remembered that suicides are included in other modes. The main part of the total accident cost, including road users cost at level crossings, is the cost of accidents with non-rail users outside level crossings (50%), at level crossings (26%) and with electricity (8%). The passenger-accidents cost 4% and the employee-accidents 7%. The remaining 5% is material cost for the railway companies. 

Table 4‑41: Railway accident cost by cost category, all Sweden (kEuro)

	keuro
	
	Passenger
	Railway employ.
	Non-rail users at level crossings
	Other Non-rail users excl suicide
	Other Non-rail users electricity
	Railway material cost
	TOTAL
	Total excl road users cost at level crossing
	Suicide

	Risk value
	1996
	320
	961
	17 727
	2 624
	0
	.
	21 632
	3 905
	..

	
	1998
	1 392
	2 353
	8 943
	17 567
	2 624
	.
	32 879
	23 936
	56 667

	Net lost production
	1996
	46
	138
	1 289
	197
	0
	.
	1 670
	381
	..

	
	1998
	110
	248
	656
	1 266
	197
	.
	2 477
	1 821
	4 008

	Hospital care
	1996
	34
	103
	96
	24
	0
	.
	258
	161
	..

	
	1998
	20
	124
	57
	79
	24
	.
	303
	247
	146

	Administration
	1996
	2
	6
	75
	11
	0
	.
	95
	20
	..

	
	1998
	6
	13
	38
	74
	11
	.
	143
	105
	238

	Property damage
	1996
	..
	..
	284
	
	..
	2 166
	2 450
	2 166
	..

	
	1998
	..
	..
	144
	..
	..
	1 985
	2 130
	1 985
	..

	Total Cost
	1996
	403
	1 208
	19 471
	2 856
	0
	2 166
	26 104
	6 633
	..

	
	1998
	1 529
	2 737
	9 839
	18 986
	2 856
	1 985
	37 932
	28 093
	61 058


It is forecasted that the level crossings accidents will decrease to 7 M€ in 2005 while other accidents will increase with the traffic volume to 33 M€ which results in a total accident cost on rail of 40 M€ for 2005.

We examine ‘cost born by user’ and ‘cost born by the rest of society’ for railway accidents in Table 4‑42. We assume that the costs imposed on passengers, employees and railway material is internal. The external cost was in 1998 32 M€ if we include level crossing accidents. The external cost is as high as 85% (1998). 

Table 4‑42: Railway accident cost by users cost and cost for the rest of society (R o S), all Sweden (k€)

	VICTIMS where RAIL is INJURER
	Internal
	External cost

	
	1996
	1998
	to
	1996
	1998

	
	R o S
	User
	TC
	R o S
	User
	TC
	Rail
	
	

	Passenger
	76
	327
	403
	129
	1400
	1529
	Yes
	76
	129

	Railway employees
	229
	980
	1208
	357
	2380
	2737
	Yes
	229
	357

	Non-rail users at level crossings
	1398
	18073
	19471
	718
	9121
	9839
	No
	19471
	9839

	Other excl. suicde
	219
	2637
	2856
	1346
	17640
	18986
	No
	2856
	18986

	Other electricity
	0
	0
	0
	219
	2637
	2856
	No
	0
	2856

	Railway material cost
	108
	2058
	2166
	99
	1886
	1985
	Yes
	108
	99

	TOTAL
	2030
	24073
	26104
	2868
	35063
	37932
	
	22740
	32266

	Total excl level crossing
	633
	6001
	6633
	2150
	25943
	28093
	
	3269
	22427

	Suicide
	..
	..
	..
	4171
	56888
	61058
	.
	.
	.


1.23.3 Public transport

The total accident costs where metro or tram passengers are victims are estimated to 12 M€. The number is uncertain, and the disaggregation into cost categories in the table below is only indicative. We assume the cost constant until 2005.

Table 4‑43: Tram and Metro accident cost by cost category (kEuro)

	kEuro
	
	TOTAL

	Risk value
	1996
	8 660

	 
	1998
	10 730

	Net lost production
	1996
	777

	
	1998
	1 067

	Hospital care
	1996
	273

	
	1998
	491

	Administration
	1996
	56

	
	1998
	74

	Property damage
	1996
	..

	
	1998
	..

	Total Cost
	1996
	9 766

	
	1998
	12 362


In addition to the cost born by metro users and tram users, we have reported cost born by road users in accidents with tram (7.0 M€) in the road mode. We know also the total accident cost for buses in urban and non-urban areas, and if the bus passenger or other road users is the victim. This is presented in the road mode. 

Taking this wider definition of public transport, the total accident cost where public transport is involved increases to 122 M€ in 1998. The majority of this cost is bus accidents where other road users are killed or injured (see section 4.6.1).

Table 4‑44: Total accident cost by victim and injurer, Sweden 1998 (k€)

	
	Other
	Metro
	Tram
	Bus urban
	Bus non urban
	TOTAL

	Metro
	6 920
	 
	 
	 
	 
	6 920

	Tram
	5 442
	 
	 
	 
	 
	5 442

	Bus urban
	17 310
	 
	 
	406
	 
	17 716

	Bus-non urban
	23 226
	 
	 
	 
	81
	23 307

	Other road
	..
	 
	7 089
	37 118
	24 489
	68 696

	TOTAL
	52 898
	0
	7 089
	37 524
	24 570
	122 081


Based on the information of cost born by user from section 4.6.1 for buses and the split of total accident cost between cost born by users and the rest of society presented in section 3 we can estimate the external cost for public transport at large. As expected, metro has a low share of external cost. The highest share can be found for tram and urban buses. These two categories have in common that they are mixing with many unprotected road users. The information on tram accidents is uncertain while the statistics for buses has a higher degree of certainty.

Table 4‑45: Example of external accident cost for different public transport categories, Sweden 1998 (k€).

	
	TOTAL COST
	Born by user
	Rest of soicety
	Born by other users
	Proportion external (%)

	Metro
	6 920
	5916
	1 004
	0
	15%

	Tram
	12 531
	4653
	1 817
	6061
	66%

	Bus urban
	54 834
	14 906
	8397
	31 531
	73%

	Bus-non urban
	47 796
	19 640
	6961
	21 195
	59%


Aviation

The total accident cost in Swedish air was 7 M€ in the aviation sector year 1998. The majority of the cost is caused by private operations (93%). In aviation, only ‘single’ accidents occurred during the observed two years. We have estimated that 6.5 M€ is born by users and 0.6 M€ born by the rest of society. The total cost in 2005 is estimated to 18 M€, due to a strong increase in the number of flight hours for private operations.

Table 4‑46: Aviation accident cost by cost category (kEuro)

	kEuro
	
	Scheduled and non-scheduled traffic
	Miscellaneous commercial operations
	Instructional operations
	Private operations
	Non profit aerial work
	TOTAL

	Risk value
	1996
	0
	2 784
	1 552
	1 417
	0
	5 753

	
	1998
	160
	160
	0
	5 088
	0
	5 408

	Net lost production
	1996
	0
	220
	133
	113
	0
	466

	
	1998
	23
	23
	0
	371
	0
	417

	Hospital care
	1996
	0
	41
	38
	22
	0
	101

	
	1998
	17
	17
	0
	30
	0
	64

	Administration
	1996
	0
	12
	7
	7
	0
	27

	
	1998
	1
	1
	0
	22
	0
	24

	Property damage
	1996
	25 224
	213
	191
	1 076
	0
	26 704

	
	1998
	0
	135
	67
	942
	0
	1 143

	Total Cost
	1996
	25 224
	3 270
	1 921
	2 635
	0
	33 050

	
	1998
	201
	336
	67
	6 452
	0
	7 057


1.23.4 Maritime

For the Maritime sector we have detailed information for Swedish ships on all water and less detailed information for ships registered in all countries in Swedish water. None of the definitions will assure that an aggregate of UNITE accounts will cover all maritime accidents in Europe.

The total accident cost of maritime accidents is 81 M€ in Swedish water 1998 of which 55 M€ is due to pleasure boats (in this version we have not included the material damages). Accidents with Swedish ships costs 65 M€ including pleasure boats. Excluding pleasure boats the cost is 9.5 M€ of which 86% are accidents with fishing vessels and 14% with passengers on bulk ship cost. The total accident cost born by the rest of society is estimated to be 8%.

Table 4‑47: Maritime accident cost, by cost category (kEuro)

	
	
	Swedish ships on all water
	All ships on Swedish water
	
	

	
	
	Passenger ship
	Tanker
	Bulk
	Fishing vessel
	Other
	Pleasure boat
	Total
	Commercial ship
	D.O incl pleasure boats
	Emp. all Com.ship
	(illness and suicide)

	kEuro
	
	Emp.
	Pass.
	Emp.
	Emp.
	Pass.
	Emp.
	
	
	
	Total
	Total
	
	

	Risk value
	1996
	0
	12
	0
	0
	0
	1 404
	0
	40 652
	42 069
	7 675
	48 327
	6 566
	8 623

	
	1998
	0
	25
	0
	0
	1 232
	7 613
	0
	51 739
	60 609
	23 480
	75 219
	4 312
	8 623

	Net lost production
	1996
	0
	1
	0
	0
	0
	105
	0
	2 875
	2 981
	552
	3 427
	593
	610

	
	1998
	0
	3
	0
	0
	87
	545
	0
	3 659
	4 294
	1 663
	5 322
	401
	610

	Hospital care
	1996
	0
	1
	0
	0
	0
	17
	0
	105
	123
	41
	146
	328
	22

	
	1998
	0
	2
	0
	0
	3
	36
	0
	134
	175
	66
	200
	245
	22

	Administration
	1996
	0
	0
	0
	0
	0
	12
	0
	170
	183
	42
	213
	171
	36

	
	1998
	0
	1
	0
	0
	5
	40
	0
	217
	263
	101
	318
	126
	36

	Property damage
	1996
	
	
	
	
	
	
	
	
	0
	0
	0
	
	

	
	1998
	
	
	
	
	
	
	
	
	0
	0
	0
	
	

	Total Cost
	1996
	0
	15
	0
	0
	0
	1 538
	0
	43 803
	45 355
	8 310
	52 112
	7 659
	9 291

	
	1998
	0
	30
	0
	0
	1 327
	8 235
	0
	55 749
	65 341
	25 310
	81 059
	5 084
	9 291

	Gross lost production
	1996
	0
	1
	0
	0
	0
	434
	0
	13 736
	14 172
	2 526
	16 263
	1 251
	2 914

	
	1998
	0
	3
	0
	0
	416
	2 520
	0
	17 483
	20 422
	7 916
	25 399
	731
	2 914


For other modes, we have not included suicides where it has been possible to distinguish them from other accidents (rail). In addition, work related accidents are partly included and partly excluded in the statistics for other modes. These two components are 9.3 and 5.0 M€ respectively, which makes the total cost 14.3 M€. The number of accidents involving pleasure boats is forecasted to decline while other the total cost for other accidents are assumed to be constant. The total cost for 2005 becomes 39 M€. 

1.24 Environmental Cost

The total environmental cost is 1 104 Million € which is 0.5% of the Swedish GDP. The majority of the cost is estimated for road transport (89%) and only 5% is the result of railway traffic (including production of electricity) and 6% from aviation. No estimate is made for public transport (within road) or the maritime sector. Due to missing information on PM-emissions the environmental costs of the aviation sector are underestimated.

The largest part of the environmental cost in this estimate is global warming (45%) followed by air pollution (38%) and noise (17%).

Table 4‑48: Environmental cost (k€)

	
	Road
	%
	Rail
	%
	PT

	%
	Aviation
	%
	Maritime
	%
	Total
	%

	Air pollution
	410 000
	42%
	4 900
	10%
	(27)
	51%
	2 100
	3%
	..
	.
	417 000
	38%

	Global warming
	430 000
	44%
	3 200
	6%
	(18)
	34%
	64 600
	96%
	..
	.
	497 800
	45%

	Noise
	143 026
	15%
	42 850
	84%
	(8)
	15%
	415
	1%
	..
	.
	189 291
	17%

	Total
	983 026
	100%
	50 950
	100%
	(53)
	100%
	67 115
	100%
	..
	.
	1 104 091
	100%


This is a low estimate compared to what has been achieved in Sweden previously. With the same input data and the Swedish values presented in chapter 3 we can estimate an environmental cost of 3 817 Million €. The UNITE values is approximately ¼ of this very rough estimate. This suggests very huge differences between the two methods. 

1.24.1 Road

The total cost of air pollution and global warming is presented for the years 1996, 1998 and 2005 in the table below divided into highway, urban and rural areas.

Table 4‑49: Total cost for air pollution and green house gases in Swedish road sector (k€)

	
	Air pollution
	Green house
	Indirect
	Total

	1996
	
	
	
	

	Highway
	50 000
	48 000
	11 000
	109 000

	Urban
	186 000
	147 000
	35 000
	368 000

	Rural
	170 000
	170 000
	38 000
	379 000

	Total
	407 000
	366 000
	84 000
	856 000

	1998
	
	
	
	 

	Highway
	45 000
	51 000
	11 000
	107 000

	Urban
	172 000
	152 000
	35 000
	359 000

	Rural
	154 000
	180 000
	40 000
	374 000

	Total
	370 000
	383 000
	87 000
	839 000

	2005
	
	
	
	 

	Highway
	28 000
	61 000
	14 000
	103 000

	Urban
	108 000
	160 000
	42 000
	310 000

	Rural
	97 000
	216 000
	48 000
	362 000

	Total
	233 000
	438 000
	103 000
	774 000


The cost is in the table below expressed as an average cost per kilometre by vehicle type for the whole of Sweden. In the statistical annex, a more detailed break down by area is presented.

Table 4‑50: Cost by vehicle type (€/100vkm)

	 
	 
	1996
	1998
	2005

	Motorcycles
	Petrol
	0.87
	0.89
	0.86

	Passenger Cars
	Petrol
	0.92
	0.86
	0.59

	Passenger Cars
	Diesel
	1.61
	1.14
	0.71

	Buses
	Diesel
	4.36
	4.00
	3.17

	Light Goods Vehicles (< 3.5 t)
	Diesel
	1.44
	1.35
	1.02

	Heavy Goods Vehicles (> 3.5 t)
	Diesel
	5.23
	4.85
	3.52


The result from the noise cost estimate (in k€) is presented in Table 4‑51.

Table 4‑51: Total cost for noise in Swedish road sector (k€)

	k€
	Road

	Myocardial infarction
	2 013.9

	Angina pectoris
	20.1

	Hypertension
	1.4

	Sleep disturbance
	16 467

	Amenity losses
	124 524

	Total
	143 026


1.24.2 Rail

The majority of the cost for air pollution and global warming in the railway sector origins from the diesel trains (70%). The forecast for 2005 suggests that all costs will origin from diesel trains (note: the table below is in Million €).

Table 4‑52: Total cost for air pollution and green house gases in Swedish rail sector (M€)

	
	Diesel
	Electrical
	

	
	Air pollution
	Green house
	Indirect
	Total
	Air pollution
	Green house
	Indirect
	Total
	TOTAL

	1996
	
	
	
	
	
	
	
	
	

	High Speed Trains
	0.0
	0.0
	0.0
	0.0
	0.0
	0.1
	0.0
	0.1
	0.1

	Passenger Trains
	1.6
	0.4
	0.1
	2.0
	0.1
	0.4
	0.0
	0.5
	2.6

	Freight Trains
	3.1
	0.9
	0.1
	4.1
	0.1
	0.6
	0.0
	0.7
	4.8

	Total
	4.6
	1.3
	0.2
	6.1
	0.2
	1.1
	0.0
	1.4
	7.5

	1998
	
	
	
	
	
	
	
	
	

	High Speed Trains
	0.0
	0.0
	0.0
	0.0
	0.0
	0.1
	0.0
	0.2
	0.2

	Passenger Trains
	1.5
	0.4
	0.1
	2.0
	0.2
	0.5
	0.1
	0.8
	2.7

	Freight Trains
	2.7
	0.9
	0.1
	3.7
	0.5
	1.0
	0.1
	1.5
	5.2

	Total
	4.2
	1.3
	0.2
	5.7
	0.7
	1.6
	0.2
	2.4
	8.1

	2005
	
	
	
	
	
	
	
	
	

	High Speed Trains
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	Passenger Trains
	2.0
	0.7
	0.1
	2.8
	0.0
	0.0
	0.0
	0.0
	2.8

	Freight Trains
	4.1
	1.4
	0.2
	5.7
	0.0
	0.0
	0.0
	0.0
	5.7

	Total
	6.1
	2.1
	0.3
	8.5
	0.0
	0.0
	0.0
	0.0
	8.5


The cost is in the table below expressed as an average cost per kilometre by vehicle type for Sweden. 

Table 4‑53: Cost by vehicle type (€/100vkm)

	
	Diesel
	Electrical

	1996
	
	

	High Speed Trains
	0.00
	1.02

	Passenger Trains
	25.62
	1.07

	Freight Trains
	131.58
	2.09

	1998
	
	

	High Speed Trains
	0.00
	1.04

	Passenger Trains
	21.68
	1.64

	Freight Trains
	118.27
	4.22

	2005
	
	

	High Speed Trains
	0.00
	0.00

	Passenger Trains
	23.41
	0.00

	Freight Trains
	126.26
	0.01


Table 4‑54: Total cost for noise in Swedish rail sector 1998 (k€)

	
	Rail

	Myocardial infarction
	1 092

	Angina pectoris
	10.9

	Hypertension
	0.8

	Sleep disturbance
	4 809

	Amenity losses
	36 936

	Total
	42 850


1.24.3 Aviation

The total cost for air pollution and global warming for the Swedish aviation sector is presented in the table below (note: the table below is in Million €).

Table 4‑55: Total cost for air pollution and green house gases in Swedish aviation sector (M€)

	
	Air pollution
	Green House
	Indirect
	TOTAL

	1996
	
	
	
	

	Airports
	2.1
	5.4
	1.0
	8.5

	Flights
	0.0
	40.6
	9.4
	49.9

	Total
	2.1
	46.0
	10.4
	58.5

	1998
	
	
	
	

	Airports
	2.1
	6.0
	1.1
	9.2

	Flights
	0.0
	46.8
	10.7
	57.5

	Total
	2.1
	52.8
	11.8
	66.7 

	2005
	
	
	
	

	Airports
	3.1
	7.6
	1.4
	12.2

	Flights
	0.0
	59.5
	13.6
	73.1

	Total
	3.1
	67.1
	15.0
	85.3


Table 4‑56: Total cost for noise in Swedish aviation sector 1998 (k€)

	
	Aviation

	Myocardial infarction
	*

	Angina pectoris
	*

	Hypertension
	*

	Sleep disturbance
	**

	Amenity losses
	414.8

	Total
	414.8


* exposure does not exceed threshold value of exposure-response function

** no data for night time noise; assumption: no flights during the night, therefore no sleep disturbance

1.25 Taxes, Charges and Subsidies

To make a complete summary of the area taxes, charges and subsidies in the transport sector is a huge challenge that is far beyond the available resources in the Pilot Account project. The results we show in this report, are not a result from a complete investigation, and must be seen as a skimming of the surface. However, the sources that we use and the figures we present are reliable. The method used was not to do calculation by our selves but to collect available data. Because of data availability, the mode urban public transport becomes public transport, which includes all the public transport and not only the urban. The following tables show available figures of taxes, charges, and subsidies for the different modes road, rail, public transport, aviation and maritime transport.

1.25.1 Road

Table 4‑57: Taxes, charges and subsidies road, thousand € 1998 prices

	
	1996
	1998
	2005
	From
	To

	Road charges 
	0
	59 000
	..
	Freight cars
	State

	Vehicle tax 
	629 000
	684 000
	..
	Vehicle owner
	State

	Sales tax 
	161 000
	30 000
	..
	Vehicle owner
	State

	Fuel tax petrol 
	2 730 000
	2 709 000
	2 730 000
	Owner of petrol vehicles
	State

	Fuel tax diesel 
	729 000
	838 000
	963 000
	Owner of diesel vehicles
	State

	VAT on fuel  (25%)
	865 000 
	887 000
	924 000
	Vehicle owner
	State

	Appropriation*
	749 689
	914 896
	..
	State
	VV

	Tax relief on diesel
	643 498
	747 758
	..
	State
	Owners of diesel vehicles

	Tax relief according to travel between home and workplace 
	386 000
	480 000
	..
	State
	Individual


*A minor part belong to rail and public transport and it is difficult to separate it from the road appropriation. (Sources: VV årsred, Brevsvar från finansdepartementet,  Prop. 1997/1998:150 bilaga 6 skatteavvikelser)

The only charge on road use in Sweden in 1998 was the eurovinjett (Eurovignette). In the year 1996 no such charge existed. The forecast for 2005 is based on the forecasted change in fuel consumption of petrol and diesel (See 4.7.1).

1.25.2 Rail

Table 4‑58: Taxes charges and subsidies rail, thousand € 1998 prices
	
	1996
	1998
	2005
	From
	To

	Subsidies* 
	 109165
	127 803
	..
	State 
	BV

	Appropriation 
	314 256
	364 361
	..
	State
	BV

	Subsidy
	4 171
	8 125
	..
	Eu
	BV( bv årsrapp not 9.)

	Infrastructure charge
	..
	80 726
	..
	Infrastructure user
	State  

	Infrastructure charge
	..
	17 457
	..
	Infrastructure user
	BV  

	Charges** 
	51 098
	1 324 888
	..
	Personnel and freight charge
	Railway companies


*Tax relief for track operation and electricity and fuel use in track operation. 

**Figures from supplier operating cost

(Sources: Prop. 1997/98:150 appendix 6 tax deviations, BV annual report)

Looking at the development of the charges/revenues, it stands out that there is a substantial increase between 1996 and 1998. The reason is that for the year 1996 the Swedish rail company SJ was not included in the structural business accounts from Statistics Sweden while for 1998 it was.

1.25.3 Public Transport

Table 4‑59: Taxes charges and subsidies public transport thousand € 1998 prices

	
	1996
	1998
	2005
	From
	To

	Subsidies total
	780 309
	752 462
	..
	State, county council, local authorities
	PT companies

	Subsidy
	28 146
	27 789
	..
	State
	PT companies

	Subsidy
	501 973
	480 776
	..
	County council
	PT companies

	Subsidy
	250 190
	243 897
	..
	Local authorities
	PT companies

	Tax relief *
	227 522
	232 063
	..
	State
	PT companies

	Charges**
	712 388
	729 924
	...
	Individual
	PT companies


*Due to different VAT rate on public transport; **Figures from supplier operating cost. 

(Sources: SLTF trade statistics, Prop. 1997/98:150 appendix 6 tax deviations)

The major part of the subsidies to public transport stems from county council followed by local authorities while the state stands for a minor part.

1.25.4 Aviation
Table 4‑60: Taxes charges and subsidies aviation, in thousand € 1998 prices
	
	1996
	1998
	2005
	From
	To

	Taxes
	13 444*
	
	..
	Airline companies
	State

	Subsidies
	
	
	..
	
	

	Infrastructure income total
	279 806
	327 995
	..
	Airline companies
	LFV and municipal companies

	State
	273 318**
	319 955
	..
	Airline companies
	LFV

	   Airport revenues
	..
	183.6
	..
	Airline companies
	LFV

	   ATM charges
	..
	20.4
	..
	Airline companies
	LFV

	   En route
	..
	98.9
	..
	Airline companies
	LFV

	   Capacity agreement, security
	..
	17.0
	..
	Airline companies
	LFV

	Municipal
	6 488**
	8 040
	..
	Airline companies
	Municipal companies

	Charges 
	2 214 015***
	2 496 412***
	..
	Buyer of air services
	Airline companies


*Tax on domestic flight

**Traffic income

*** Net sales excluding excise duties

(Sources: LFV flygplatsjämförelse 1996 och 1998 statliga och kommunala flygplatser samt egna beräkningar, Charges från supplier operating cost)

The tax on domestic flight disappeared in 1997 and we could not find any other taxes on air that would be in line with the pilot accounts approach. Neither could we find any subsidies but the picture would perhaps be different if we had investigated the accounts of the local authorities.

1.25.5 Maritime transport

Table 4‑61: Taxes charges and subsidies maritime transport, in thousand € 1998 prices

	
	1996
	1998
	2005
	From
	To

	Pilot age
	14 408
	0
	..
	Shipping company
	SFV

	Fairway charge
	57 109
	100 391
	..
	Shipping company
	SFV

	Light charge
	33 401
	0
	..
	Shipping company
	SFV

	Sum. fairway charges
	104 919
	100 391
	..
	Shipping company
	SFV

	
	
	
	
	
	

	Ship harbour charge
	49 444
	57 693
	..
	Shipping company
	Harbour authority

	Goods harbour charge
	70 733
	79 550
	..
	Shipping company
	Harbour authority

	Passenger charge.
	7 069
	5 751
	..
	Shipping company
	Harbour authority

	Gods handling income
	208 169
	233 229
	..
	Shipping company
	Harbour authority

	Crane charge
	11 968
	12 550
	..
	Shipping company
	Harbour authority

	Sum. port charges
	347 383
	388 773
	..
	Shipping company
	Harbour authority

	
	
	
	
	
	

	Appropriation
	11 652
	11 885
	..
	State
	SFV

	Subsidies*
	47 113
	82 960
	..
	State
	Shipping company

	Sum. appropriation and subsidies
	58 765
	94 845
	..
	State
	SFV, shipping company

	
	
	
	
	
	

	Charges Ferry at sea**
	942 965
	891 928
	..
	Individual and Freight companies
	Shipping company

	Charges Other sea coast transport**
	2 167 647
	2 407 960
	..
	Individual and Freight companies
	Shipping company

	Charges Inland waterway transport**
	66 847
	9 406
	..
	Individual and Freight companies
	Shipping company

	Sum. charges
	3 177 459
	3 309 294
	..
	Individual and Freight companies
	Shipping company


*Tax relief according to domestic water transport  

* *Net sales excluding excise duties

(Sources: SFV årsredovisning, Prop.1997/98:150 bilaga 6 skatteavvikelser, Charges från supplier operating cost)

Final Presentation of the Results per Mode

In this chapter we present first the result for all modes together (5.1), then we summarise some UNITE common basic indicators (5.2) before the result by mode are presented (5.2-5.7). The discussion around the cost components by mode is short, as the methods used are presented in Chapter 3 and  detailed information Chapter 4 of the Swedish report.

1.26 The Swedish result in perspective

We can define four levels of cost bearers in the transportation sector. First, we have the user or customer, who pays the ticket, tariff, or own vehicle-operating cost (VOC) including fuel taxes. In addition to the monetary cost, the user bears the ‘cost’ of travel time and accident risks. Secondly, the supplier of transport services, such as rail and bus companies or trucking companies, receives ticket revenues from the user, has costs for their vehicles, and employees (VOC), pays charges to infrastructure provider and taxes to the State or receives subventions. Thirdly, the infrastructure provider maintains and builds infrastructure and receives revenues from charges or appropriation from the state. Finally, the rest of the society, including the state, receives general taxes and pays subventions and appropriation to the infrastructure provider. In addition, the rest of the society bears costs for environmental damages and hospital care in the case of accidents.

Figure 5‑1: Structure of costs and revenues

The UNITE account concentrates on the infrastructure providers cost and the cost for accidents and environment born by the rest of the society. The UNITE account also includes supplier operating cost for rail and public transport. As additional information own accident cost and delay time costs are included for some modes.

The total cost for infrastructure, supplier operation, accidents and environment is estimated to be 24 000 Million € in 1998 (11% of GDP). We have not been able to estimate the cost for the users own resources, time spent while travelling and VOT for own account transport. Of the estimated cost, 63% is supplier operating cost, 17% infrastructure cost, 15% accident cost and 5% environmental cost. 

The core costs, infrastructure, external accidents and environmental costs are estimated to be 6 265 Million € in 1998. If we also include the internal accident cost and the small part of delay cost we have estimated, the core cost rises to 8 986 Million €. With this broader definition of core costs we nevertheless only cover 37% of the total cost we have estimated.

· While it is important to ensure efficient provision and use of the infrastructure - which includes pricing for infrastructure damages, external accident cost, environment, and congestion - it is also important to ensure that the transportation market, where the majority of the costs are generated, is working properly. 

Figure 5‑2: Structure of costs in Swedish transport sector 1998, M€


The total infrastructure cost is 4 042 Million € (1.9% of GDP). The total environmental cost is estimated to 1 154 Million € or 0.5% of GDP with 38% for air pollution, 45% green house gases and 17% noise cost. The UNITE methodology assumes that a large part of the accident cost is internal to the user. In addition to the accident cost born by the rest of society, the users bears 2 638 Million € in own risk valuation. The total sum of the accident cost is 3 707 Million € or 1.7% of the GDP. The total time cost is not estimated in UNITE. Delay cost is estimated for aviation and rail transport.

· We have estimated infrastructure costs to 1.9% of GDP, total accident cost to 1.7% and environmental cost to 0.5% of GDP.

Figure 5‑3: Annual infrastructure, accidents and environmental cost for the Swedish infrastructure sector 1998 (M€)


The users, including firms, pay 21 266 Million € in taxes, tariffs and charges which is 10 % of GDP. The majority is payment to supplier of infrastructure services but 29% is taxes and charges. In addition, users pay own vehicle costs, both private and firms on own account. 

Total taxes and charges, including VAT on the tax and charge, was 6 122 Million € in 1998. The inclusion of VAT follows the UNITE methodology. More than half of the taxes and charges (59%) are fuel tax (3 547 Million €) paid by road users, 14% VAT on taxes and charges, 11% vehicle tax and only 16% direct allocated revenues. In fact, this is also an over estimation as neither the Eurovignette for road nor rail track charges is directly allocated to the infrastructure provider. 

We have found 2 274 Million € in state financing of infrastructure. In addition, the state can support the transport sector through subventions. The subvention can take the form of subvention per se or tax relief. We have found 1 943 Million € in subventions. The majority of the subvention is tax relief, both from fuel tax (45%) and VAT (12%). Subvention per se to companies is only 4% and 39% is concessionaire fares.

Table 5‑1: Summary of costs, tariffs, charges and taxes in Swedish transport sector 1998, M€.

	MODEL
	 Infrastructure cost 
	 External accident cost 
	 Environmental cost 
	 Internal accident cost 
	 Delay 
	 Supplier operating cost 
	 User tariff 
	 Infr Charges 
	 Subsidy 
	 Fuel tax 
	 Other tax 
	 VAT 

	ROAD 
	2 159 
	953 
	982 
	2 502 
	
	6 564
	7 198
	59
	
	3547
	714
	887

	RAIL 
	856 
	32 
	51 
	6 
	63 
	1269
	1 325
	98
	
	0
	0
	0

	PT 
	0 
	77 
	53 
	49 
	
	1720.9
	729.9
	
	752.5
	
	
	

	AVIATION 
	447 
	1 
	67 
	7 
	21 
	2481
	2496
	328
	
	
	
	

	MARITIME 
	580 
	6 
	0 
	75 
	
	3279
	3394
	489
	83
	
	
	

	 TOTAL 
	4 042 
	1 068 
	1 154 
	2 638 
	84 
	15 315 
	15 143 
	974 
	835 
	3 547 
	714 
	887 


We have also made forecasts for 2005 and in the absence of any forecast we have assumed the cost to be constant. Our observed costs for 1996 and 1998 describe an increasing trend (+7%) while our forecast for 2005 suggests that the cost will fall (-9%). The sharp decline in the costs is thanks to the positive forecasted development (-31%) in road safety due to the ‘Zero-accident vision’ (which is not zero accidents by 2005). In addition, the environmental cost will decline (-6%). We have not made any forecasts for the delay costs.

· If the ‘Zero-accident vision’ is successful in the future without increasing the infrastructure cost or the non monitored time cost of users, the core cost of Swedish transport infrastructure has reached a peak and will start to decline.

Figure 5‑4 Core cost (Infrastructure, external accident and environment) by mode, 1996, 1998 and 2005 (M€)


1.27 Basic indicators

In order to obtain a clear picture of the transport situation in Sweden, basic social, economic and transport indicators are presented in Table 5‑2 and Table 5‑3.

Table 5‑2: Basic indicators for Sweden 1996 and 1998

	
	unit
	1996
	1998

	Land area
	sqkm
	449 964
	449 964

	Population
	1 000
	8 845
	8 854

	Population density
	inhabitants/sqkm
	19.7
	19.7

	Population employed
	1 000
	4065
	4071

	Employment Rate
	%
	91.9
	93.5

	GDP
	€ million 1998 prices
	197 670
	213 604

	GDP per capita
	€ million 1998 prices
	22.348
	24 125

	GDP growth rate(change to previous year)
	% (in prices of 1995)
	1.1
	3.6

	Consumer price index 
	1995 = 100
	100.5
	100.9


Sources: See Section 4.1

Table 5‑3 Basic transport related indicators for Sweden 1998 per mode

	Indicator
	Unit
	Road
	Rail
	Public transport
	Aviation
	Maritime shipping
	Total

	Transport performance1)

	Passenger Carried 2)
	Mill.
	4 722 
	471
	1 0773)
	22
	7.3
	6299

	
	%
	75.0
	7.5
	17.0
	0.3
	0.1
	100

	Passenger-km
	Mill. Pkm
	80 842
	7 144
	12 373
	48854)
	270
	105 514

	
	%
	70.2
	6.3
	10.9
	12.5
	0.1
	100

	Goods transported
	Mill. t
	336
	56
	-
	0.23
	1.4
	393.6

	
	%
	85.4
	14.2
	-
	0
	0.4
	100

	Tonne-km
	Mill. tkm
	32 674
	19 086
	-
	347
	30 4315)
	82 538

	
	%
	54
	31.6
	-
	0.6
	13.8
	100

	Network length6)
	1000 km
	136.5
	15.1
	..
	.
	.
	151.6

	Employees
	1000
	72 345
	11 482
	9 708
	12 785
	14 437
	120 757

	Investments

	Gross investments7)
	€ mill.
	831.6
	755
	..
	24
	10.7
	1621.3

	
	%
	51.3
	46.6
	..
	1.5
	0.6
	100

	Gross capital stock8)
	€ mill.
	8 128
	6 956
	..
	846
	695
	16 625

	
	%
	48.9
	41.8
	.
	5.1
	4.2
	100

	Accidents
	
	
	
	
	
	
	

	Number of injuries
	Persons
	51 2549)
	1310)
	25 (882)
	3
	..
	51 295

	Number of fatalities
	Persons
	531
	25
	5 (8)
	4
	4311) 
	608

	Direct transport emissions12)

	CO2
	Mill. t
	19.1
	0.15
	.. (0.90)13)
	2.6
	..
	21.85

	PM2.5
	t 
	..
	..
	.. 
	..
	..
	..

	PM10
	t 
	3 267
	90
	.. (226) 13)
	..
	..
	3 357

	NOx
	t
	125 728
	1 661
	.. (9113) 13)
	105514)
	..
	128 444

	SO2
	t
	1 101
	201
	.. (48) 13)
	9514)
	..
	1 397

	NMVOC
	t
	99 129
	95
	.. (702) 13)
	23314)
	..
	101 555

	1) See section 4.2. 

2) The year 1999 number of trips  (SIKA 2000). 

3) Double accounting occurs with other modes. 

4) Domestic. 

5) Domestic and international traffic along the Swedish coast.

6) In the case of road the private roads, 284 000 km mostly forest roads, which accounts for 4 % of transport volumes are excluded. Regarding rail the museal tracks are excluded. See Statistical annex section 1.  

7) Regarding rail, only state owned railways. Regarding road, national and country roads. Regarding air, airfields. Regarding maritime shipping, due to SFV annual report. 
	8) Business account; see section 4.3. 

9) Adjusted for underreporting with factor 2.4 . 18% of the number of injuries is severe injuries. 

10) Only severe injury. (PT) In parenthesis has bus passengers as victims added. Adjusted for underreporting 2.4.

11) Including 33 fatalities in pleasure boat use. 

12) Includes both emissions from diesel and electrical trains. 

13) Emission refers to emissions from bus traffic

14) Emissions only at airports. 


1.28 Road transport

The total cost for infrastructure provider, environmental cost and accident cost not born by the user is 4 094 Million € or 1.9% of the Swedish GDP in 1998. Approximately half of the cost is infrastructure cost (53%), 23% accident cost not born by the user, and 24% environmental cost. 

Figure 5‑5: Swedish road account, Core information 1996, 1998 and 2005 (M€).

Infrastructure cost

Of Swedish roads 98 000 km are state roads, 38 500 km municipal roads and 284 000 km private roads. However, the last category is mainly small roads. We have collected information for state road investments 40 year back and made an estimate with the PIM model. The result is compared with the business account of the road administration. The asset value based on the business account for the state roads are 8 128 Million € and with the PIM model 6 745 Million €. The number presented here is based on the business account, as that information is available for all modes. For municipal roads, we have neither access to business account nor any long time series for investment costs. A rough estimate of 3 170 Million € has been made for the asset value.  No private roads are included.

Accidents

Looking at the mode ‘road’ we see that users of motorized vehicles (road vehicles) as victim generate a cost of 2 502 M€. The majority of the cost is created in collisions between two or more vehicle users (1 279 M€) with non-collisions as the single largest part (1 038 M€). But they are also involved in accidents, which generate costs for other modes/users. The total cost of accidents where road users are involved is 3 455 M€, which includes the cost for unprotected users. A part of this total cost is born by users, notable the risk value and a minor part of the hospital care and administrative costs. Of the total accident cost for road vehicles, users bear 69% themselves. The total accident cost is 3 455 Million € or 1.6% of the GDP.

Environment

The total environmental cost is 982 M€ of which 42% air pollution, 44% green house gases and 15% noise.

Revenues

The revenues from road users to the state was 5 207 Million €. Only 1% can possibly be regarded as allocated direct to the sector, the Eurovignette. The majority of the revenues are fuel tax (68%), VAT on taxes (17%) and vehicle tax (13%). 

Additional information

In addition we have estimated 6 564 Million € in supplier operating costs for the road transport sector (excluding public transport and transport on own account). Adding this cost to the infrastructure provider, environment cost and total accident cost the cost in the road sector is approximately 6.2% of GDP. No delay costs could be estimated.

Table 5‑4:Swedish road account for 1996, 1998 and 2005 - € million at 1998 prices –

	Costs
	1996
	1998
	2005

	Core information
	
	
	

	Infrastructure Costs
	1 918
	2 172
	1 9321)

	      Fixed
	666
	726
	884

	      Variable
	1 252
	1 446
	1 048

	Accident costs (external)2)
	935
	953
	638

	Environmental costs
	954
	982
	917

	    Air pollution
	445
	456
	281

	    Global warming
	366
	383
	493

	    Noise
	1433)
	143
	1433)

	Total I
	3 807
	4 108
	3 487

	Additional information
	
	
	

	Congestion costs
	..
	..
	..

	Time costs
	..
	..
	..

	Fuel costs
	..
	..
	..

	Accident costs (internal)4)
	2 380
	2 502
	1 676

	    From this: risk value
	2 213
	2 327
	1 559

	Environmental costs
	
	..
	

	Nature and landscape, soil and water pollution
	..
	..
	..

	Nuclear risk
	..
	..
	..

	Revenues
	
	
	

	Directly related to a specific cost category
	
	
	

	    Charges for infrastructure usage
	
	
	

	    Fixed
	0
	-
	-

	    Variable
	0
	59
	593)

	
	
	
	

	Other transport specific revenues
	
	
	

	    Annual circulation tax
	629
	684.0
	6843)

	    Fuel tax
	3459
	3 547
	3 693

	    Car import tax
	161
	30
	303)

	    VAT5)
	865
	887
	924

	Total
	5 114
	5 207
	5 390

	Subsidies
	
	
	

	Appropriation from state to VV
	749.7
	914.9
	..

	Tax relief on diesel
	643.5
	747.8
	..

	1) Includes both municipal and state roads but with assumption of constant cost for municipal roads.

2) We here consider road as motorized vehicles. External cost is cost born by the rest of society, mainly medical cost, and net lost production and cost by other users, mainly the risk value of unprotected road users. 
3) With assumption of zero change from 1998
	4) Transport system internal cost is cost born by users of motorized vehicles and consists mainly of the ‘risk value’.
5) Revenues from VAT refer on VAT raised on fuel tax, in Sweden there is no VAT on car import tax and annual vehicle tax



	


Trend

The costs (including users accident cost but excluding supplier operating costs) have increased by 5% between 1996 and 1998 but are forecasted to decline by 25% until 2005. This positive trend is an effect of a forecasted very positive trend in traffic safety. The total cost information is presented in Table 5‑4 for 1996, 1998 and 2005.

Cost per vehicle kilometre

The total cost for 1998 is presented by vehicle category in Table 5‑7 and by vehicle category and road category in Table 5‑8 and Table 5‑9. However, following the UNITE structure we first presents the result per vehicle kilometre, Table 5‑5 and Table 5‑6. Comments to be found in the last three tables are also applicable in the first two tables.

In Sweden, we have not any officially accepted cost allocation method to distribute joint costs between different vehicle categories. The infrastructure cost, seen as a joint cost for all road traffic, is therefore only presented as an average for all vehicle kilometres (vkm). For accident cost, we have made detailed surveys in databases and for environmental cost we relay on the common UNITE methodology. 

The following table only includes variable costs and revenues.

Table 5‑5: Average (variable) costs of road transport per vehicle km: Sweden
- €/km at 1998 prices –

	All Swedish roads

	 
	 1998

	 
	Motor-cycles
	Passenger cars
	Buses
	LGV
	HGV3)
	Total

	Core information
	
	
	
	
	
	

	Infrastructure costs
	

	Variable
	
	
	
	
	
	0.21

	External accident costs
	0.096
	0.016
	0.060
	0.022
	0.066
	0.014

	     Material costs
	0.062
	0.007
	0.014
	0.005
	0.009
	0.007

	     Risk value of non-motorized vehicle or ‘other’ vehicle category1)
	0.033
	0.009
	0.047
	0.017
	0.057
	0.007

	Environmental costs
	0.011
	0.009
	0.047
	0.021
	0.069
	0.015

	Air pollution
	0.005
	0.004
	0.024
	0.008
	0.037
	0.007

	Global warming
	0.002
	0.004
	0.016
	0.006
	0.023
	0.006

	Noise
	0.004
	0.001
	0.007
	0.007
	0.009
	0.002

	Total I
	0.107
	0.026
	0.108
	0.043
	0.135
	0.050

	Additional information
	
	
	
	
	
	

	Delay costs
	..
	..
	..
	..
	..
	..

	Internal accident costs
	0.348
	0.035
	0.034
	0.015
	0.009
	0.037

	   Material damages
	0.024
	0.002
	0.002
	0.001
	0.001
	0.003

	   Risk value
	0.324
	0.032
	0.031
	0.014
	0.009
	0.034

	Environmental costs
	..
	..
	..
	..
	..
	..

	Nature, landscape, soil and water pollution
	..
	..
	..
	..
	..
	..

	Total II
	0.348
	0.035
	0.034
	0.015
	0.009
	0.037

	Revenues/ variable
	
	
	
	
	
	

	   Fuel tax
	0.028
	0.049
	0.088
	0.031
	0.127
	0.052

	   Eco tax 
	.
	.
	.
	.
	.
	.

	   Distance related infrastructure charges
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000

	VAT
	0.007
	0.012
	0.022
	0.008
	0.032
	0.013

	Total
	0.036
	0.061
	0.111
	0.039
	0.159
	0.066


NOTE: see Tables below for comments

In the two tables that follow, we present the cost for urban and non-urban roads. We have not been able to disaggregate the information into motorways and other road sections (except for environmental costs). Sweden does not have any specific motorway network and the need for a motorway section specific cost estimate is not clear as we expect the average cost is much higher in urban areas than in non-urban areas.

Table 5‑6: Average (variable) costs of road transport per vehicle km: Non-urban and urban roads Sweden - €/km at 1998 prices –

	Non-urban roads including motorways

	 
	 1998

	 
	Motor-cycles
	Passenger cars
	Buses
	LGV
	HGV3)
	Total

	Core information
	
	
	
	
	
	

	Infrastructure costs / variable
	
	
	
	
	
	0.023

	External accident costs
	0.064
	0.010
	0.043
	0.017
	0.056
	0.008

	Environmental costs
	0.006
	0.007
	0.028
	0.011
	0.056
	0.011

	Total I
	0.070
	0.017
	0.072
	0.027
	0.112
	0.043

	Additional information
	
	
	
	
	
	

	Delay costs
	..
	..
	..
	..
	..
	..

	Internal accident costs
	0.295
	0.039
	0.036
	0.017
	0.010
	0.038

	Environmental costs
	..
	..
	..
	..
	..
	..

	Nature, landscape, soil and water pollution
	..
	..
	..
	..
	..
	..

	Total II
	0.295
	0.039
	0.036
	0.017
	0.010
	0.038

	Revenues / variable
	
	
	
	
	
	

	Fuel tax1)
	0.030
	0.041
	0.066
	0.027
	0.129
	0.047

	Eco tax 
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000

	Distance related infrastructure charges
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000

	VAT1)
	0.007
	0.010
	0.017
	0.007
	0.032
	0.012

	Total
	0.037
	0.051
	0.083
	0.033
	0.161
	0.058


      Continue on next page.

	Urban roads

	 
	 1998

	 
	Motor-cycles
	Passenger cars
	Buses
	LGV
	HGV3)
	Total

	Core information
	
	
	
	
	
	

	Infrastructure costs/variable
	
	
	
	
	
	0.018

	External accident costs
	0.146
	0.027
	0.083
	0.032
	0.109
	0.025

	Environmental costs
	0.019
	0.014
	0.073
	0.040
	0.124
	0.021

	Total I
	0.166
	0.042
	0.156
	0.071
	0.232
	0.063

	Additional information
	
	
	
	
	
	

	Delay costs
	..
	..
	..
	..
	..
	..

	Internal accident costs
	0.431
	0.027
	0.031
	0.012
	0.006
	0.036

	Environmental costs
	..
	..
	..
	..
	..
	..

	Total II
	0.431
	0.027
	0.031
	0.012
	0.006
	0.036

	Revenues / variable
	
	
	
	
	
	

	Fuel tax1)
	0.026
	0.063
	0.118
	0.038
	0.119
	0.064

	Distance related infrastructure charges
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000

	VAT1)
	0.007
	0.016
	0.030
	0.010
	0.030
	0.016

	Total
	0.033
	0.079
	0.148
	0.048
	0.149
	0.079


The costs per vehicle kilometre are based on the following three final road cost tables, where the total cost is disaggregated into vehicle categories for all Swedish roads, for non-urban roads and for urban roads.

Table 5‑7:Total costs of road transport: Sweden- € million at 1998 prices –

	All roads

	 
	 1998

	 
	Motor-cycles
	Passenger cars
	Buses
	LGV
	HGV3)
	Total

	Core information
	
	
	
	
	
	

	Infrastructure costs1)
	..
	..
	..
	..
	..
	2 172

	    Fixed
	..
	..
	..
	..
	..
	726

	    Variable
	..
	..
	..
	..
	..
	1446

	External accident costs
	72
	930
	68
	109
	268
	953

	     Material costs
	47
	399
	15
	27
	37
	457

	     Risk value of non-motorized vehicle or ‘other’ vehicle category2)
	25
	531
	53
	83
	231
	496

	Environmental costs
	8
	538
	53
	105
	278
	982

	      Air pollution
	3
	239
	27
	38
	148
	456

	      Global warming
	2
	240
	18
	30
	93
	383

	      Noise3)
	3
	58
	8
	37
	37
	143

	Total I
	80
	1468
	121
	214
	546
	4 108

	Additional information
	..
	..
	..
	..
	..
	..

	Delay costs
	..
	..
	..
	..
	..
	..

	Internal accident costs
	261
	1959
	38
	76
	38
	2502

	    Material damages
	18
	137
	3
	5
	3
	175

	    Risk value4)
	243
	1822
	36
	71
	35
	2327

	Environmental costs
	..
	..
	..
	..
	..
	..

	Nature, landscape, soil and water pollution
	..
	..
	..
	..
	..
	..

	Total II
	261
	1959
	38
	76
	38
	2502

	Revenues
	
	
	
	
	
	

	Fixed5)
	..
	..
	..
	..
	59
	773

	   Vignette
	0
	0
	0
	0
	59
	59

	   Annual circulation tax and car import tax5) 
	0
	0
	0
	0
	0
	714

	Variable
	22
	2 758
	100
	153
	514
	3547

	    Fuel tax6)
	22
	2 758
	100
	153
	514
	3547

	    Eco tax7)
	0
	0
	0
	0
	0
	0

	    Distance related infrastructure charges
	0
	0
	0
	0
	0
	0

	VAT8)
	5
	639
	25
	38
	128
	887

	Total
	28
	3 448
	125
	191
	701
	5207

	Basic data
	
	
	
	
	
	

	Number of vehicles thousand9)
	101/137
	3 792
	15
	338
	4 246/4 282

	Million vehicle km
	750
	56 680
	1 130
	4 960
	4050
	67 570.0

	Million passenger km
	359
	80 483
	9 005
	.
	.
	89 847

	Million tonne km
	.
	.
	.
	32 674
	32 674

	1) We do not allocate joint costs as Sweden does not have any official cost allocation method for infrastructure cost. 

2) When motorized vehicles are disaggregated into HGVs etc. the definition of external includes the risk value of other categories, including other motorized vehicles such as cars, see section 4.6.

3) The noise cost is allocated to vehicle type by the common UNITE methodology; vehicle kilometre in urban areas by category is weighted with the following; MC=5, cars=1, Buses=6, LGV=7, HGV=14. 

4) Internal within the category in question, see section 4.6.

5) We have not allocated annual circulation tax (684 M€) or car import tax (30 M€).

6) Allocation due to own calculations where the number of  LGV due to SIKA consists of 66 % petrol and 34% diesel vehicles. The total diesel consumption of 456 576 tonnes in the statistical annex is devided into 155 236 tonnes of diesel and 301 340 tonnes of petrol. The figures should be regarded as approximations.

7) The Swedish fuel tax consists of energy and CO2 tax. 

8) The allocation of VAT on fuel tax is due to the figures of fuel tax. 

9) Different dates,12.31 and 06.30 respectively




Table 5‑8: Total costs of non-urban road transport: Sweden - € million at 1998 prices –

	State owned roads/ non-urban roads incl motorways

	 

 
	1998

	
	Motor-cycles
	Passenger cars
	Buses
	LGV
	HGV
	Total

	Core information
	 

	Infrastructure costs1)
	 ..
	.. 
	 ..
	 ..
	 ..
	1552

	    Fixed
	 ..
	 ..
	 ..
	 ..
	 ..
	526

	    Variable
	 ..
	 ..
	 ..
	 ..
	 ..
	1026

	External accident costs
	30
	369
	28
	53
	185
	367

	     Material costs
	20
	227
	7
	14
	26
	256

	     Risk value of non-motorized vehicle or ‘other’ vehicle category2)
	10
	142
	21
	38
	160
	111

	Environmental costs
	3
	242
	18
	34
	184
	481

	    Air pollution
	2
	113
	11
	17
	107
	250

	    Global warming
	1
	129
	8
	17
	77
	231

	    Noise3)
	0
	0
	0
	0
	0
	0

	Total I
	32
	611
	47
	86
	369
	2387

	Additional information
	 

	Delay costs
	..
	..
	..
	..
	..
	..

	Internal accident costs
	136
	1399
	23
	55
	34
	1647

	    Material damages
	10
	98
	2
	4
	2
	115

	    Risk value4)
	126
	1301
	22
	51
	31
	1531

	Environmental costs
	0
	0
	0
	0
	0
	0

	Nature, landscape, soil and water pollution
	0
	0
	0
	0
	0
	0

	Total II
	136
	1399
	23
	55
	34
	1647

	Revenues
	 
	 
	 
	 
	 
	 

	Fixed5)A)
	
	
	
	
	
	 

	   Vignette
	 
	 
	 
	 
	59
	59

	   Annual circulation tax and car import tax5) 
	 
	 
	 
	 
	 
	 

	Variable
	 
	 
	 
	 
	 
	 

	    Fuel tax6)A)
	14
	1472
	43
	85
	424
	2038

	    Eco tax7)
	 
	 
	 
	 
	 
	 

	    Distance related infrastructure charges
	 
	 
	 
	 
	 
	 

	VAT8)A)
	3
	368
	11
	21
	106
	510

	Total
	17
	1840
	54
	106
	589
	2607

	Basic data
	 
	 
	 
	 
	 
	 

	Million vehicle km
	460
	36 250
	650
	3 170
	3 290
	43 820

	Notes: for notes with numbers see Table 5‑7. For notes with letters, see below: 

	A) Allocation due to fuel consumption at state owned roads and municipal roads respectively. 


Table 5‑9: Total costs of urban road transport: Sweden - € million at 1998 prices -

	Urban roads A)

	 

 
	1998

	
	Motor-cycles
	Passenger cars
	Buses
	LGV
	HGV
	Total

	Core information
	 

	Infrastructure costsB)
	 ..
	.. 
	 ..
	 ..
	 ..
	620

	    Fixed
	 ..
	 ..
	 ..
	 ..
	 ..
	200

	    Variable
	 ..
	 ..
	 ..
	 ..
	 ..
	420

	External accident costs
	42
	561
	40
	57
	83
	586

	     Material costs
	27
	172
	8
	12
	11
	200

	     Risk value of non-motorized vehicle or ‘other’ vehicle category2)
	16
	389
	32
	44
	71
	386

	Environmental costs
	6
	296
	35
	71
	94
	502

	    Air pollution
	2
	126
	17
	21
	41
	207

	    Global warming
	1
	112
	10
	13
	16
	152

	    Noise3)
	3
	58
	8
	37
	37
	143

	Total I
	48
	857
	75
	128
	177
	1707

	Additional information
	 

	Delay costs
	..
	..
	..
	..
	..
	..

	Internal accident costs
	125
	560
	15
	22
	5
	856

	    Material damages
	9
	39
	1
	2
	0
	60

	    Risk value4)
	116
	521
	14
	20
	4
	796

	Environmental costs
	
	
	
	
	
	

	Nature, landscape, soil and water pollution
	
	
	
	
	
	

	Total II
	125
	560
	15
	22
	5
	856

	Revenues
	
	
	
	
	
	

	Fixed5)C)
	
	
	
	
	
	

	   Vignette
	
	
	
	
	
	

	   Annual circulation tax and car import tax5) 
	
	
	
	
	
	

	Variable
	
	
	
	
	
	

	    Fuel tax6)C)
	8
	1286
	57
	68
	90
	1509

	    Eco tax7)
	
	
	
	
	
	

	    Distance related infrastructure charges
	
	
	
	
	
	

	VAT8)C)
	2
	322
	14
	17
	23
	377

	Total
	10
	1608
	71
	85
	113
	1886

	Basic data
	 
	 
	 
	 
	 
	 

	Million vehicle km
	290
	20430
	480
	1790
	760
	23750

	Notes: for notes with numbers see Table 5‑7. For notes with letters, see below: 

	A) Urban roads and municipal roads are not the same. Some state owned roads goes through urban areas.

B) Rough estimates, see section 4.3.1.

C) Allocation due to fuel consumption at state owned roads and municipal roads respectively. 


1.29 Rail transport

The total cost for infrastructure provider, environmental cost, accident cost not born by the user and delays is 1 003 Million € or 0.5% of the Swedish GDP in 1998. The largest part of the cost is infrastructure cost (85%), with only 3% accident cost not born by the user, and 5% environmental cost and 6% roughly estimated delay cost.

Figure 5‑6: Swedish rail account, core information 1996, 1998 and 2005 (M€)

Infrastructure

The Swedish railway system consists of 11 600 km state owned tracks and 3 852 million private tracks. We have not collected any information for the private tracks. The asset value based on the business account is 6 955 Million € and with the PIM model 6 752 Million €.

Environmental

The total environmental cost is 51 M€. The noise cost is by far the largest environmental cost (84%). The cost for air pollution (10%) and global warming (6%) includes the cost of electricity production. However, 70% of the cost for air pollution and green house gases origins from diesel trains.

Accidents

It is obvious that the highest risk with rail transport is accidents with other user categories, road users at level crossings and pedestrians. The rail internal cost is only 15% of total accident costs compared to an average of 70% for all modes. The total accident cost for railways is estimated to 38 M€ or 0.02% of GDP. In addition, since 1998 the number of suicides is reported separately, and if these are valued as other fatalities the total accident cost will increase with 61 M€ to almost 100 M€. In the following, we will ignore the cost of suicides. However, when accident costs are compared between modes it should be remembered that suicides are included in other modes. The main part of the total accident cost, including road users cost at level crossings, is the cost of accidents with non-rail users outside level crossings (50%), at level crossings (26%) and with electricity (10%). The passenger-accidents cost 4% and the employee-accidents 7%. The remaining 8% is material cost for the railway companies.

Delays

A rough estimate on delay cost shows a cost of 63 Million € of which 37 Million € on freight trains.

Supplier operation

Supplier have costs of 1 269 Million €, of which 98 Million €, is charges for the use of infrastructure. The total cost of the rail sector, including internal accident cost, is thus 2 278 Million €, or 1.1 % of GDP.

Table 5‑10: Swedish rail account 1996, 1998 and 2005 
- € million at 1998 prices –

	Costs
	1996
	1998
	2005

	Core information
	
	
	

	Infrastructure Costs
	764.6
	856.3
	943.9

	    Fixed
	357.7
	458.4
	546.0

	    Variable
	406.9
	397.9
	397.9

	Supplier operating costs1) 
	45.2
	1 269.6
	1 269.6

	Accident costs (external)
	22.7
	32.3
	34.9

	Environmental costs
	50.3
	51
	51.4

	    Air pollution
	4.8
	4.9
	6.1

	    Global warming
	2.6
	3.2
	2.4

	    Noise
	42.9
	42.9
	42.9

	Total I
	882.8
	2 209.2
	2 299.8

	Additional information
	
	
	

	Congestion costs
	..
	63
	..

	Accident costs (internal)
	3.4
	5.7
	6.1

	    From this: risk value
	1.3
	3.8
	4.1

	Environmental costs
	..
	..
	..

	    Nature and landscape, soil and water pollution
	..
	..
	..

	    Nuclear risk
	..
	..
	..

	Revenues
	
	
	

	Directly related to Supplier Operating Costs 
	
	
	

	    Subsidies for concessionary fares2)
	.
	.
	.

	    User Tariffs 3)
	51.1
	1 324.9
	..

	Revenues directly related to infrastructure costs 
	
	
	

	Track charges4)
	..
	98.2
	..

	    Fixed
	..
	-
	..

	    Variable
	..
	98.2
	..

	Station charges4)
	
	
	

	Other transport specific revenues 
	
	
	

	Fuel tax
	-
	-
	-

	Eco tax
	.
	.
	.

	VAT
	-
	-
	-

	Subsidies
	
	
	

	Tax relief5)
	109.2
	127.8
	..

	Subsidy from Eu to BV
	4.2
	8.1
	..

	Appropriation from state to BV
	314.3
	364.4
	..

	Non-transport related revenues of rail companies
	..
	5.5
	..

	1) Excluded from these costs and revenues are infrastructure charges. For 1996 the Swedish state owned rail company SJ is not included in the statistics . For 2005 we assume zero change. 

2) Subsidies for concessionary fares are found under public transport.

3) Net turnover excluding excise duties.For 1996 SJ is excluded.  

4) No distinction is made between track charges and station charges. In the Swedish accounts the conception is infrastructure charges. 

5) For track operation, electricity and fuel use, from state to BV.


Revenues

The revenue from rail companies to the state was 98 Million €. This is the rail track charge. Users pays 1 325 Million € in tariffs to the supplier. 

Trend

The costs (including users accident cost but excluding noise and supplier operating costs) have increased with 13% between 1996 and 1998 and are forecasted to increase with additional 11% until 2005. 

Cost per kilometre

As for the road sector, no official cost allocation method exists in Sweden. Costs that we consider joint cost for all rail transport are not arbitrarily allocated to any category of trains. Unfortunately, the official statistics we used for accidents do not allow us to distinguish between passenger and freight train. This information exists of course but requires that we rely on other sources. The environmental costs are  based on the UNITE methodology and estimated with ‘models’ which makes it possible to describe the result rather detailed by train type (see further section 4 above).

Table 5‑11: Average (variable) costs of rail transport per vehicle km: Sweden
€/train km at 1998 prices

	
	1998

	
	Passenger
	Freight

	Core information
	
	

	Infrastructure costs1)
	

	    Variable
	3.6

	External accident costs
	0.3

	    Material cost
	0.0

	    Risk value
	0.3

	Environmental costs
	0.33
	0.80

	    Air pollution
	0.02
	0.08

	    Global warming
	0.02
	0.14

	    Noise 2)
	0.29
	0.58

	Total I
	4.40

	Additional information
	
	

	Delay costs
	0.38
	0.96

	Internal accident costs
	0.05

	    Material damages
	0.02

	    Risk value
	0.03

	Environmental costs
	..
	..

	    Nature, landscape, soil and water pollution
	..
	..

	    Nuclear risk
	..
	..

	Total II
	0.63

	Revenues
	
	

	 User tariffs
	12.09

	 Track charges
	0.90

	 Station charges
	.

	 Fuel tax
	.

	 Eco tax 
	.

	 VAT
	.

	Subsidies
	
	

	
	
	

	Basic data
	
	

	Train kilometre (million)
	71.3
	38.4

	
	109.7

	Passenger km (million)
	7 144
	-

	Tonne km (million)
	-
	19 086

	1) Separation into freight and passenger not possible in Sweden

2) The noise cost is allocate to vehicle type by the common UNITE methodology; vehicle kilometre in urban areas by category is weighted with the following; Passenger train 1; Freight train 2.


Table 5‑12 below shows the total costs of rail transport for passenger and freight transport.

Table 5‑12: Total costs of rail transport: - € million at 1998 prices - 

	All Swedish railways

	
	1998

	
	Passenger
	Freight
	Total

	Core information
	
	
	

	Infrastructure costs1)
	.
	.
	856.3

	Tracks
	.
	.
	

	    Fixed
	.
	.
	458.4

	    Variable
	.
	.
	397.9

	Stations
	.
	.
	

	    Fixed
	.
	.
	

	    Variable
	.
	.
	

	Supplier operating cost2)
	..
	..
	1 269.6

	    Out of these: track + station charges
	..
	..
	98.2

	External accident costs
	..
	..
	32.3

	    Material costs
	..
	..
	2.8

	    Risk value
	..
	..
	29.4

	Environmental costs
	20.5
	33.7
	51.0

	    Air pollution
	1.7
	3.2
	4.9

	    Global warming
	1.1
	5.3
	3.2

	    Noise
	17.7
	25.2
	42.9

	Total I
	.
	.
	2 209.2

	Additional information
	
	
	

	Delay costs
	27
	37
	63

	Internal accident costs
	..
	..
	5.7

	    Material damages
	..
	..
	1.9

	    Risk value
	..
	..
	3.8

	Environmental costs
	..
	..
	..

	    Nature, landscape, soil and water pollution
	..
	..
	..

	    Nuclear risk
	
	
	..

	Total II
	.
	.
	68.7

	Revenues
	
	
	

	User tariffs
	
	
	1 324.9

	 Track charges
	
	
	98.2

	Station charges
	
	
	0

	Fuel tax
	
	
	0

	Eco tax
	
	
	

	VAT 
	
	
	0

	Total
	
	
	1 423.1

	Subsidies
	
	
	

	
	
	
	

	Basic data
	
	
	

	Train kilometre (mill)
	71.3
	38.4
	109.7

	Passenger km (mill)
	7.144
	-
	7.144

	Tonne km (mill)
	-
	19.086
	19.086

	1) Due to BV annual report, separation is not possible.

2)  Separation not possible. 




Public transport

Public transport is a ‘mode’ of a different kind. The core of public transport is services run on road or rail infrastructure. Therefore, no infrastructure cost is estimated for this mode. The majority of the cost is cost for running the service, the supplier operating cost is 1 721 Million € (0.81% of GDP). The remaining (estimated) core costs are only 130 M€ and consists of more or less equal share accidents and environmental costs, mainly for buses.

Table 5‑13: Swedish account for public transport 1996, 1998 and 2005 
- € million at 1998 prices –

	Costs
	Public transport incl. buses

	Core information
	1996
	1998
	2005

	Infrastructure Costs 1)
	..
	..
	..

	    Fixed
	..
	..
	..

	     Variable
	..
	..
	..

	     Services
	
	
	

	Supplier operating costs 2)
	1 559.2
	1 720.9
	1 720.9

	Accident costs (external)
	99.3
	76.8
	54.4

	Environmental costs
	54.9
	53.5
	51.9

	    Air pollution 
	27.2
	27.2
	21.2

	    Global warming )
	19.4
	18.1
	22.4

	    Noise
	8.3
	8.3
	8.3

	Total core social cost
	1 713.4
	1 851.2
	1827.2

	Additional information
	
	
	

	Congestion costs
	..
	..
	..

	Accident costs (internal) 
	36.2
	48.7
	36.1

	    From this: risk value
	34.2
	46.0
	34.3

	Environmental costs
	..
	..
	..

	    Nature and landscape, soil and water pollution
	..
	..
	..

	    Nuclear risk
	..
	..
	..

	Revenues
	
	
	

	Directly related to a specific cost category
	
	
	

	Charges for infrastructure usage
	
	
	

	    Fixed
	..
	..
	..

	    Variable
	..
	..
	..

	Subsidies for concessionary fares 3)
	780.3
	752.5
	..

	User Tariffs 4) 
	712.4
	729.9
	..

	Other transport specific revenues
	
	
	

	 Fuel tax
	..
	..
	..

	 Eco tax
	.
	.
	.

	 VAT 
	..
	..
	..

	Subsidies
	
	
	

	
	
	
	

	1) No calculation of infrastructure cost is made. Double accounting occurs with road and rail.

2) Due to the categorisation in the structural business accounts (SCB). Cost and depreciation.

3) Subsidies total see section 4.8.3

4) Subsidies and VAT are excluded.     




Only for accidents can we find costs unique for public transport. These are the  accident cost for trams and for metro. The costs low compared to other transport modes. In the table above also the cost for bus accidents are included. This cost is a part of the accident cost reported in the road mode. In addition, the environmental cost for buses has been duplicated in this table. Compared to the supplier operating cost also these costs are small. 

Table 5‑14: Total costs of public transport Sweden - € million at 1998 prices – 

	
	19981)

	
	Bus
	Other
	Total

	Core information
	
	
	

	Infrastructure costs
	.
	..
	.

	    Fixed
	.
	..
	.

	    Variable
	.
	..
	.

	Supplier operating costs
	..
	..
	1 720.9

	External accident costs
	68.0
	8.8
	76.8

	    Material Cost
	15.3
	2.8
	18.1

	    Risk Value
	52.7
	6.0
	58.7

	Environmental costs
	53.5
	..
	53.5

	    Air pollution
	27.2
	..
	27.2

	    Global warming
	18.1
	..
	18.1

	    Noise
	8.3
	..
	8.3

	Total I
	121.5
	8.8
	1 851.2

	Additional information
	
	
	

	Delay costs
	..
	..
	..

	Internal accident costs
	38.2
	10.5
	48.7

	    Material damages
	2.7
	0.0
	2.7

	    Risk value
	35.5
	10.5
	46.0

	Environmental costs
	..
	..
	..

	    Nature, landscape, soil and water pollution
	..
	..
	..

	    Nuclear risk
	..
	..
	..

	Total II
	38.2
	10.5
	48.7

	Revenues
	
	
	

	User tariffs
	
	
	729.9

	Subsidies
	
	
	752.52)

	
	
	
	

	Basic data
	
	
	

	Passengers carried
	593
	4843)
	1 077

	Passenger km Million
	9 005
	3 3684)
	12 373

	1) In the Swedish accounts the categorisation is public transport  divided into buses and other due to data availability

2) Subsidies from state, county council and local authorities to public transport companies plus tax relief due to different VAT rate on public transport. 

3) Underground, tram, train, air. 

4) Underground, tram, commuter train. 

Source: VTI. 


1.30 Aviation

The total cost for infrastructure provider, environmental cost and accident cost not born by the user is 515 Million € or 0.2% of the Swedish GDP in 1998. The largest part of the cost is infrastructure cost (87%), and environmental cost (13%) with only 0.1% accident cost not born by the user.

Figure 5‑7: Swedish aviation account, Core information 1996, 1998 and 2005 (M€)
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Infrastructure cost

The state run 19 airports, municipal 26 airports and two were private in 1998. The state administered airports accounts for 95% of the passengers and 73% of the landings. For these airports, we have cost information. In addition, we have information for the 8 largest municipal airports. The asset value based on the business account is 845 Million € and with the PIM model 795 Million €.

Accidents

The total accident cost is 7.2 Million €. The majority of the cost (93%) is caused by private operations. The users bear an accident cost of 6.5 Million € and consequently, the external part is very small. 

Environment

The majority of the environmental cost (67 M€) is global warming (96%). 

Delay cost

We have also roughly estimated a delay cost of at least 20 Million € due to late arrivals.

Revenues

The revenue from companies to the infrastructure provider was 328 Million €. The revenues are 64% of the cost for infrastructure providers, environment, and accident cost born by non-users.

Supplier operator

In addition, users pay 2 496 Million € in tariffs to (Swedish) airline companies. Their costs were 2 481 Million € (not included in the table below). If we add the suppliers cost to the infrastructure, environmental and accident cost for non-users the aviation sector has a cost of 2 668 Million € or 1.2 % of GDP.

Trend

The environmental and accident cost is forecasted to increase. The accident cost will increase due to a strong increase in private operations, which are responsible for the majority of the accidents. The cost for these categories can increase with as much as 30% until 2005.

Table 5‑15: Swedish air transport account for 1996, 1998 and 2005 - € million at 1998 prices –

	Costs
	
	
	

	
	1996
	1998
	2005

	Core information
	
	
	

	Infrastructure Costs 1)
	438
	447.4
	(447.4)

	    Fixed
	87.5
	94.7
	..

	    Variable
	350.5
	352.7
	..

	Accident costs (external) 2)
	1.6
	0.6
	1.5

	Environmental costs
	58.9
	67.1
	73.7

	    Air pollution 
	2.1
	2.1
	3.1

	    Global warming
	56.4
	64.6
	70.2

	    Noise
	0.4
	0.4
	0.4

	Total
	499
	515
	523

	Additional information
	
	
	

	Congestion costs
	..
	20.5
	..

	Accident costs (internal)
	31.4
	6.5
	16.5

	    From this: risk value
	5.7
	5.4
	..

	Environmental costs 
	..
	..
	..

	    Nature and landscape, soil and water pollution
	..
	..
	..

	    Nuclear risk
	..
	..
	..

	Revenues
	
	
	

	Directly related to a specific cost category
	
	
	

	Charges for infrastructure usage 3)
	279.8
	328.0
	..

	 Airport revenues 4)
	155.3
	183.6
	..

	 ATM charges 5)
	20.1
	20.4
	..

	 En route 5)
	79.3
	98.9
	..

	 Capacity agreement and security 5)
	18.7
	17.0
	..

	Total 
	280
	328
	..

	Loss of revenues due to tax exemptions
	
	
	

	Kerosene tax
	
	
	

	VAT on ticket price
	
	
	

	Other transport specific revenues
	
	
	

	Fuel tax
	
	
	

	Eco tax
	
	
	

	VAT 
	
	
	

	Subsidies
	
	
	

	Non-transport related revenues of airports 6)
	
	211.1
	

	Charges from passenger to airline companies
	2 214
	2 496.4
	

	1) LFV and the most important municipal airports.

2) The cost is allocated to the mode in which the victim belongs. Of the total cost for aviation 5.6 M€ occur in private operations. The external cost is cost born by the rest of society, mainly medical cost, and net lost production. Transport system internal cost is cost born by road users and consists mainly of the ‘risk value’. 

3) LFV and the most important municipal airports (which accounts for 6.5 and 8.0 for the years 1996 and 1998 respectively)  see section 4.8.4. 

4) LFV only, landing and passenger charges. 

5) LFV only. 

6) See section 4.4.




Cost per start

In the following table, the cost is expressed per start. As we have not been able to allocate the cost between passenger and freight flights the figures presented below are averages. We also know that the majority of the accident cost is due to private operations.

Table 5‑16: Average (variable) costs of Aviation per start: Sweden
- €/start at 1998 prices -

	
	
	

	
	1998

	
	Passenger
	Cargo

	Core information
	
	

	Infrastructure costs 1)
	

	    Variable
	753

	External accident costs
	1.3

	    Material cost
	1.3

	    Risk value
	0

	Environmental costs
	143

	    Air pollution
	4.5

	    Global warming
	138

	    Noise
	0.9

	Total I
	897

	Additional information
	
	

	Delay costs (per arriving flight)
	44

	Internal accident costs 
	13.9

	    Material damages
	2.3

	    Risk value
	11.5

	Environmental costs
	..
	..

	    Nature, landscape, soil and water pollution
	..
	..

	    Nuclear risk
	..
	..

	Total II
	57.6

	Revenues
	
	

	Charges for infrastructure usage 2)
	700

	Airport revenues 3)
	392

	ATM charges 3)
	44

	En route 3)
	211

	Capacity agreement and

 security 3)
	36

	Fuel tax
	..
	..

	Eco tax
	.
	.

	VAT
	..
	..

	Subsidies
	
	

	Exemption for kerosene tax
	
	

	Exemption of VAT on ticket price
	
	

	Basic data
	
	

	Number of starts
	468 600

	Passenger km (bill) dom/tot
	4.9/14.2
	.

	Tonne km (bill)
	.
	0.347

	1) LFV and the most important municipal airports. 

2) LFV and the most important municipal airports. 

3) LFV only


As the standard format of the following table is slightly different from the Table 5‑15 above, we nevertheless include that table. However, the information is the same as we have not been able to allocate the cost between freight and passengers.

Table 5‑17: Total costs of Aviation: Sweden- € million at 1998 prices – 

	
	1998 1)

	
	Passenger
	Cargo
	Total

	Core information
	
	
	

	Infrastructure costs 2)
	447.4
	447.4

	    Fixed
	94.7
	94.7

	    Variable
	352.7
	352.7

	External accident costs
	0.6
	0.6

	    Material Cost
	0.6
	0.6

	    Risk value
	0
	0

	Environmental costs
	67.1
	67.1

	    Air pollution
	2.1
	2.1

	    Global warming
	64.6
	64.6

	    Noise
	0.4
	0.4

	Total I
	515.2
	515.2

	Additional information
	
	
	

	Delay costs
	20.5
	20.5

	Internal accident costs
	6.5
	6.5

	    Material damages
	..
	1.1

	    Risk value
	..
	5.4

	Environmental costs
	
	
	

	     Nature, landscape, soil and water        pollution 
	..
	..
	..

	     Nuclear risk
	..
	..
	..

	Total II
	27.0
	27.0

	Revenues 3)
	
	
	

	Charges for infrastructure usage
	328.0
	328.0

	 Airport revenues
	183.6
	183.6

	 ATM charges
	20.4
	20.4

	 En route
	98.9
	98.9

	 Capacity agreement and security
	17.0
	17.0

	 Fuel tax
	
	
	

	 VAT on tax
	
	
	

	Total
	328.0
	328.0

	Subsidies
	
	
	

	Exemption for kerosene tax
	
	
	

	Exemption of VAT on ticket price
	
	
	

	Total
	
	
	

	Basic data
	
	
	

	Number of starts 
	468 600
	468 600

	Passenger km (bill) dom/tot
	4.9/14.2
	-
	4.9/14.2

	Tonne km (bill)
	-
	0.347
	0.347

	1) Separation of total into passenger and cargo was not possible. 

2)       LFV and the most important municipal airports.

3)       The total charges of 328.0 includes LFV (320) and the most important municipal airports (8.0), the subdivision refer to LFV only. 

Source: VTI.


Maritime transport

The total cost for infrastructure provider, environmental cost and total accident costs is 586 Million € or 0.3% of the Swedish GDP in 1998. The largest part of the cost is infrastructure cost (99%), with only 1% accident cost not born by the user. No environmental cost is estimated. 

Table 5‑18: Swedish inland waterway and maritime shipping 1996, 1998 and 2005  -€ million at 1998 prices 

	Costs
	
	
	

	Core information
	1996
	1998
	2005

	Infrastructure costs  - waterways1)
	162
	125.7
	..

	    Fixed
	12.6
	12.5
	..

	    Variable
	149.4
	113.2
	..

	Infrastructure costs –  harbours2)
	423.6
	453.9
	..

	    Fixed
	47.1
	61.5
	..

	    Variable
	376.5
	392.4
	..

	Accident costs (external)3)
	3.9
	5.8
	3.3

	Environmental costs
	..
	..
	..

	    Air pollution
	..
	..
	..

	    Global warming
	..
	..
	..

	    Noise
	..
	..
	..

	Total
	
	585.4
	

	Additional information
	
	
	

	Congestion costs
	..
	..
	..

	Accident costs (internal)
	42.3
	75.2
	36.4

	     From this: risk value
	..
	..
	..

	Environmental costs
	..
	..
	..

	    Nature and landscape, soil and water pollution
	..
	..
	..

	    Nuclear risk
	..
	..
	..

	Revenues
	
	
	

	Directly allocatable
	452.3
	489.2
	..

	Charges for infrastructure usage
	452.3
	489.2
	..

	    Fixed
	
	
	

	    Variable
	
	
	

	Total4)
	452.3
	489.2
	

	Other transport specific revenues
	
	
	

	 Fuel tax
	
	
	

	 Eco tax
	
	
	

	 VAT 
	
	
	

	Subsidies 
	
	
	

	 From State to shipping company5)
	47.1
	83.0
	..

	 Appropriation from State to SFV
	11.7
	11.9
	..

	Charges from buyers of sea transport to shipping companies
	3 177.5
	3 309.2
	..

	1) Due to SFV.

2) Due to SHSF

3) The cost is allocated to the mode in which the victim belongs. Of the total cost for maritime accidents, 56 M€ are fatalities in pleasure boat traffic. Excluded in the cost are work related accidents (5.2 M€) and suicide or illness among passengers (9 M€). The external cost is cost born by the rest of society, mainly medical cost, and net lost production. Transport system internal cost is cost born by road users and consists mainly of the ‘risk value’.  

4) Fairway charge due to gross weight and the weight of loaded/unloaded goods, harbour charge due to ship, goods and passenger charge, goods handle income and crane charge. Pilot charge about 15 million euro is not included. Regarding the charges to SFV the charges are variable due to gross weight and the weight of goods loaded and/or unloaded. Regarding the charges to harbours 80 % of the charges are commercial agreements and 20 % are due to fees. The only charge that is variable due to transport length is the pilot charge. This makes it difficult to subdivide the total into variable and fixed charges. See section 4.8.5.
5) Tax relief according to domestic water transport. 



Infrastructure

The Swedish maritime infrastructure consists of 50 harbours and fairways, both at sea and at inland water. The majority of the cost is harbour infrastructure cost. Only asset value from business account is included.

Accidents

For the Maritime sector we have detailed information by Swedish ships on all water and less detailed information for all ships in Swedish water. None of the definitions will assure that an aggregate of UNITE accounts will cover all Maritime accidents in Europe.The total accident cost of maritime accidents is 81 M€ in Swedish water 1998 of which 55 M€ is due to pleasure boats (in this version we have not included the material damages). Accidents with Swedish ships costs 65 M€ including pleasure boats. Excluding pleasure boats the cost is 9.5 M€ of which 86% is accidents with fishing vessels and 14% accident with passengers on bulk ship cost. The total accident cost born by the rest of society is estimated to 8%.

Revenues and supplier operators

The revenue from companies to the infrastructure provider was 489 Million €. The revenues are 84% of the cost for infrastructure providers and accident cost born by non-users. In addition, users pay 3 309 Million € in tariffs to (Swedish) shipping companies. For these services they have costs of 3 280 Million €. If we add the suppliers cost to the infrastructure, environmental and accident cost for non-users the shipping sector has a cost of 3 436 Million € or 1.6 % of GDP.

Trend

The costs (including users accident cost but environmental cost and supplier operating cost) have increased with 2% between 1996 and 1998 and are forecasted to increase with additional 20% until 2005. This strong trend is due to an optimistic investment plan in harbours. Accident costs are forecasted to decline.

Cost per call

To find reliable estimates on vehicle kilometres has been difficult. In the following, we express the cost per call instead. The table does only include variable costs and revenues. The accident cost is, as noted above, 93% due to accidents with pleasure boats. The total accident cost per call is presented in parenthesis below.

Table 5‑19: Average (variable) costs of Inland Waterways and maritime shipping per number of calls: Sweden - euro/call at 1998 prices –

	
	1998

	
	Inland waterways1)
	 Maritime shipping1)

	Core information
	
	

	Infrastructure costs / variable
	4 190

	 Inland waterway harbours and sea harbours
	

	   Variable
	3 252

	 Inland waterways2)
	

	   Variable
	938

	External accident costs
	(48)

	    Material cost
	(48)

	    Risk value
	-

	Environmental costs
	..
	..

	    Air pollution
	..
	..

	    Global warming
	..
	..

	    Noise
	..
	..

	Total I
	4 286

	Additional information
	
	

	Delay costs
	
	

	Internal accident costs
	(623)

	    Material damages
	..-

	    Risk value
	(623)

	Environmental costs
	
	

	    Nature, landscape, soil and Water  pollution
	..
	..

	     Nuclear risk
	.
	.

	Total II
	
	

	Revenues
	
	

	Charges for infrastructure usage3)
	4 054

	 Fixed
	
	

	 Variable
	
	

	Fuel tax
	
	

	Eco tax
	
	

	VAT
	
	

	Subsidies
	6884)

	
	
	

	Basic data
	
	

	 Vehicle Kilometres
	
	

	 Tonne km  (mill)5
	30 431

	Number of calls6)
	120 658

	1) In the Swedich accounts it was not possible to distinguish between Inland waterway and Maritime shipping. 

2) Fairways etc. Inland waterway and maritime shipping. 

3) Fairway charges and port charges.

4) Tax relief according to domestic watertransport. 

5) Domestic 8.3 and international traffic along the Swedish coast 22,1.

6) Cargo 38 086 and passenger 82 572. 




Total costs

For Sweden, we have not distinguished between inland waters and maritime shipping. The following table contains mainly therefore the same information as the previous tables. However, following the UNITE standard, Table 5‑20 has a slightly different form than Table 5‑18.

Table 5‑20: Total costs of Inland Waterways and maritime shipping: Sweden
- € million at 1998 prices – 

	
	1998

	
	Inland waterways1)
	 Maritime shipping1)

	Core information
	
	

	Infrastructure costs
	579.6

	    Harbours
	453.92)

	          Inland waterways
	
	

	                    Fixed
	61.52)

	                   Variable
	392.42)

	          Sea harbours
	..
	..

	                    Fixed
	Included above

	                    Variable
	Included above

	   Waterways
	125.73)

	       Inland waterways
	
	

	                       Fixed
	12.53)

	                       Variable
	113.23)

	          Maritime shipping
	
	

	                       Fixed
	Included above

	                       Variable
	Included above

	External accident costs
	5.8

	    Material cost
	5.8

	    Risk value
	0

	Environmental costs
	..
	..

	    Air pollution
	..
	..

	    Global warming
	..
	..

	     Noise
	..
	..

	Total I
	585.4

	Additional information
	
	

	Delay costs
	
	

	Internal accident costs
	75.2

	    Material damages
	..

	    Risk value
	75.2

	Environmental costs
	..
	..

	    Nature, landscape, soil  and  water pollution
	..

	    Nuclear risk
	..

	Total II
	75.2

	Revenues
	
	

	Charges for infrastructure usage
	489.24)

	 Fixed
	
	

	 Variable
	
	

	Fuel tax
	
	

	Eco tax
	
	

	VAT
	
	

	Subsidies
	82.95)

	
	
	

	Basic data
	
	

	Tonne km (mill)
	30 4316)

	1) In the Swedish accounts there was not possible to distinguish between Inland waterways and maritime shipping. 

2) Inland waterway harbours and sea harbours. 

3) Fairways etc. 

4) Fairway charges (100) and port charges (388.8)

5)  Tax relief according to domestic water transport. 

6) Domestic and international traffic along the Swedish coast




Conclusions

The Swedish transport sector had a cost in 1998 equivalent to 11% of GDP. Excluded from this cost estimate are the cost for transport on own account and the cost of travel time for passengers of all modes and drivers of passenger cars. Of the cost, 63% is supplier operating cost, 17% infrastructure cost, 15% accident cost and 5% environmental cost. Our conclusions from the Swedish pilot accounts are in summary:

· While efficient use of infrastructure is important, it is also important to ensure a well functioning transport market as supplier operating cost is a dominant element.

· The past years policies to curb transport externalities will bear fruit in the near future, the total cost of the transport sector will decline.

· The pilot accounts shows that it is difficult to make comprehensive transport account, the information is often lacking, difficult to find and of a very uncertain quality.

· However, the work with the pilot accounts could have been more efficient if the purpose of the account was clearly stated in the project. All the subjective judgemenst about the ‘correct number’ has to be made with an unclear purpose as the leading star.

The magnitude of the supplier operating cost compared to the infrastructure related cost is an interesting observation with policy implications. While it is important to ensure efficient provision and use of the infrastructure - which includes pricing for infrastructure damages, external accident cost, environment, and congestion - it is also important to ensure that the transportation market is working properly.

Our observed costs for 1996 and 1998 describe an increasing trend (+7%) while our forecast for 2005 suggests that the cost will fall (-9%). The sharp decline in the costs is thanks to the positive forecasted development in road safety due to the ‘Zero-accident vision’ and in the environmental cost. If the ‘Zero-accident vision’ is successful in the future, without increasing the infrastructure cost or the non monitored time cost of users, the core cost of Swedish transport infrastructure has reached a peak and will start to decline. The past years policies to curb transport externalities will start to bear fruit in the near future.

From the Swedish perspective, with a clear marginal cost based transport policy, the aim of the accounts is rather unclear. However, looking around the European Union it can be noticed that accounting practice is a more common ‘science’ than marginal cost estimates. The final stage of the UNITE project, when all the accounts are summarised and integrated with the marginal cost work, can hopefully close the gap between the current transportation pricing practices in Europe.

Transport accounts have been carried out previously in Sweden and were a part of an older transport policy. Compared to the last official account (Hansson, Lindberg 1992) the UNITE pilot account includes some new dimensions:

· The infrastructure cost is calculated as a cost and not as annual expenditure

· The supplier operating cost is included

· However, congestion cost is badly treated in the pilot account as well as in previous accounts

· The accident cost is presented in a way that is closely linked to the marginal cost theory

· The environmental cost is calculated with the European ‘standard’ Impact Pathway model

· As before, taxes and charges are included but in the Pilot account also the VAT on top of taxes are included
It is a time consuming work to collect all the information for the Pilot accounts. Many figures are not collected centrally and they have thus to be found at single firms or municipalities. While other data is centrally stored, numbers differs often between different sources; a very difficult subjective judgement has to be made. To make these judgements, and to decide on the proper resources to allocate on detailed data finding, a clearer purpose of the Pilot account would have been helpful.

We have had problems with especially two areas; Public transport and Municipalities. Public transport is a ‘strange mode’. It contains road and rail transport, private firms and public owned entities. To disentangle all this information and ensure that costs do not appear twice has been a difficult job and probably not always successful. The other problem is the cost of municipalities. Some of the costs needed for the pilot accounts are not centrally collected and barely understood at the municipality level. To spend huge resources to contact each municipality has not been possible within the project. 

We do often rely on information collected by other organisations, as the Swedish Municipality association. If these organisations do not find it worthwhile to continue their work, the production of accounts will be even more difficult in the future. If transportation accounts shall be produced on a regularly basis a restructuring of the data collection process has to be made. However, it is probably more about asking the right question and store the right information than to collect new information. A small restructuring of the data collection structure could make production of the transport account a simply task in the future. 
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� "External Costs of Energy"


� SIKA Report 1998:6 gives many different definitions and discuss the problem more in detail.


� Arrivals 4Q 2000 at Arlanda; no-delay 57%, I) 26%, II) 9%, III) 5%, IV) 3%. Flygets utveckling 2000, sektorsrapport. LFV, Norrköping (2001).


� If we would havehad used the original database (BIS at Banverket), which we have access to, we could have made a distinction between freight and passenger train involved. However, given the limited number of accidents we have did not made a make this a priority. to this work.


� 	European Commission (1999) ExternE Externalities of Energy.


� Car 21.30 €€/h, rail 15.70 €€/h, air 16.82 €€/h and bus/coach 12.33 €€/h.


� Consistent with information on passenger kilometre and train kilometre


� The relationship between the risk value for fatality and severe injury is 0.16 and for light injury 0.007 for the official Swedish values. UNITE proposes to use the factor 0.13 and 0.01 respectively (see UNITE valuation note).


� The 1.53 M€€ is divided with the average indirect taxation 1.242 (see UNITE valuation note).


� Urban public transport is in the Swedish accounts named public transport and covers urban and interurban public transport.


� In the statistical annex the composition of the structural business statistics is presented in detail.


� The total cost by one mode, includes cost of accidents with other modes. When the total cost is summarised (last row) for all modes, these inter-modal accident costs could be counted twice, if this is not noticed. As a result, the total cost by each mode can not simple be summarised.


� Includes MC, moped, Car, Bus/Coach, LGV and HGV


� Refers to emissions from bus traffic which is also reported in the column road
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		TOTAL COST

		State owned roads/ non-urban roads incl motorways																Urban roads (municipal roads)1)																TOTAL

				1998

				Motor-cycles		Passenger cars		Buses		LGV		HGV		Total						Motor-cycles		Passenger cars		Buses		LGV		HGV3)		Total						Motor-cycles		Passenger cars		Buses		LGV		HGV3)		Total						1966		1998		2005

		Core information																Core information																Core information																Core information												1966		1998		2005

		Infrastructure costs												1539				Infrastructure costs												620				Infrastructure costs		0		0		0		0		0		2159				Infrastructure costs		1,918		2,159		1,932				Infrastructure costs		1,918		2,159		1,932

		Fixed												513				Fixed												200				Fixed		0		0		0		0		0		714				Fixed		666		714		884				External accident costs		935		953		638

		Variable												1026				Variable												420				Variable		0		0		0		0		0		1446				Variable		1,252		1,446		1,048				Environmental costs		954		982		917

		External accident costs		30		369		28		53		185		367				External accident costs		42		561		40		57		83		586				External accident costs		72		930		68		109		268		953				External accident costs		935		953		638

		Material costs		20		227		7		14		26		256				Material costs		27		172		8		12		11		200				Material costs		47		399		15		27		37		457

		Risk value of non-motorized vehicle or ‘other’ vehicle category1)		10		142		21		38		160		111				Risk value of non-motorized vehicle or ‘other’ vehicle category1)		16		389		32		44		71		386				Risk value of non-motorized vehicle or ‘other’ vehicle category1)		25		531		53		83		231		496

		Environmental costs		3		242		18		34		184		481				Environmental costs		6		296		35		71		94		502				Environmental costs		8		538		53		105		278		982				Environmental costs		954		982		917

		Air pollution		2		113		11		17		107		250				Air pollution		2		126		17		21		41		207				Air pollution		3		239		27		38		148		456				Air pollution		445		456		281

		Global warming		1		129		8		17		77		231				Global warming		1		112		10		13		16		152				Global warming		2		240		18		30		93		383				Global warming		366		383		493

		Noise		0		0		0		0		0		0				Noise4)		3		58		8		37		37		143				Noise4)		3		58		8		37		37		143				Noise4)		143		143		143

		Total I		32		611		47		86		369		2387				Total I		48		857		75		128		177		1707				Total I		80		1468		121		214		546		4094				Total I		3,807		4,094		3,487

																																																						0

		Additional information																Additional information																Additional information		0		0		0		0		0		0				Additional information				0

		Delay costs		0		0		0		0		0		0				Delay costs																Delay costs		0		0		0		0		0		0				Delay costs				0

		Internal accident costs		136		1399		23		55		34		1647				Internal accident costs		125		560		15		22		5		856				Internal accident costs		261		1959		38		76		38		2502				Internal accident costs		2380		2502		1,676

		Material damages		10		98		2		4		2		115				Material damages		9		39		1		2		0		60				Material damages		18		137		3		5		3		175

		Risk value		126		1301		22		51		31		1531				Risk value		116		521		14		20		4		796				Risk value		243		1822		36		71		35		2327				Risk value		2213		2327		1,559

		Environmental costs		0		0		0		0		0		0				Environmental costs																Environmental costs		0		0		0		0		0		0				Environmental costs				0

		Nature, landscape, soil and water pollution		0		0		0		0		0		0				Nature, landscape, soil and water pollution																Nature, landscape, soil and water pollution		0		0		0		0		0		0				Nature, landscape, soil and water pollution				0

		Total II		136		1399		23		55		34		1647				Total II		125		560		15		22		5		856				Total II		261		1959		38		76		38		2502				Total II		2380		2502		1676

																																																						0

		Revenues																Revenues																Revenues		0		0		0		0		0		0				Revenues				0

		Fixed																Fixed																Fixed		0		0		0		0		0		0				Fixed				0

		Vignette										59		59				Vignette																Vignette		0		0		0		0		59		59				Vignette		0		59		59

		Annual circulation tax																Annual circulation tax																Annual circulation tax		0		0		0		0		0		714				Annual circulation tax		629		684		684

		Variable																Variable																Variable		0		0		0		0		0		0				Variable				0

		Fuel tax1)		14		1472		43		85		424		2038				Fuel tax3)		8		1286		57		68		90		1509				Fuel tax3)		21		2758		100		153		515		3547				Fuel tax3)		3459		3547		3693

		Eco tax																Eco tax4)																Eco tax4)		0		0		0		0		0		0				car import tax		161		30		30

		Distance related infrastructure charges																Distance related infrastructure charges																Distance related infrastructure charges		0		0		0		0		0		0				Distance related infrastructure charges				0

		VAT1)		3		368		11		21		106		510				VAT5)		2		322		14		17		23		377				VAT5)		5		690		25		38		129		887				VAT5)		865		887		924

		Total		17		1840		54		106		589		2607				Total		10		1608		71		85		113		1886				Total		27		3448		125		191		702		5207				Total		5114		5207		5390

		Basic data																Basic data																Basic data		0		0		0		0		0		0

		Million vehicle km		460		36,250		650		3,170		3,290		43,820				Million vehicle km		290		20430		480		1790		760		23750				Million vehicle km		750		56680		1130		4960		4050		67570				Million vehicle km				67570

		Petrol user tonne		18		1879		0		0		0		1897				Petrol user tonne		10		1645		0		0		0		1655				Petrol user tonne		28		3524		0		0		0		3552				Petrol user tonne		3,670		3552		3,580

		Diesel use tonne		0		117		129		253		1267		1766				Diesel use tonne		0		94		170		203		270		737				Diesel use tonne		0		210		299		457		1537		2502				Diesel use tonne		2,277		2502		2,875

				Motor-cycles		Passenger cars		Buses		LGV		HGV		Total						Motor-cycles		Passenger cars		Buses		LGV		HGV3)		Total						Motor-cycles		Passenger cars		Buses		LGV		HGV3)		Total

		Core information

		Infrastructure costs																Infrastructure costs																Infrastructure costs																												Motor-cycles		Passenger cars		Buses		LGV		HGV		Total

		Fixed																Fixed																Fixed												0.011														Non-urban		0.070		0.017		0.072		0.027		0.112		0.043

		Variable		0.000		0.000		0.000		0.000		0.000		0.023				Variable		0.000		0.000		0.000		0.000		0.000		0.018				Variable		0.000		0.000		0.000		0.000		0.000		0.021														Urban		0.166		0.042		0.156		0.071		0.232		0.063

		External accident costs		0.064		0.010		0.043		0.017		0.056		0.008				External accident costs		0.146		0.027		0.083		0.032		0.109		0.025				External accident costs		0.096		0.016		0.060		0.022		0.066		0.014														Total

		Material costs		0.043		0.006		0.011		0.005		0.008		0.006				Material costs		0.092		0.008		0.018		0.007		0.015		0.008				Material costs		0.062		0.007		0.014		0.005		0.009		0.007

		Risk value of non-motorized vehicle or ‘other’ vehicle category1)		0.021		0.004		0.033		0.012		0.049		0.003				Risk value of non-motorized vehicle or ‘other’ vehicle category1)		0.053		0.019		0.066		0.025		0.094		0.016				Risk value of non-motorized vehicle or ‘other’ vehicle category1)		0.033		0.009		0.047		0.017		0.057		0.007

		Environmental costs		0.006		0.007		0.028		0.011		0.056		0.011				Environmental costs		0.019		0.014		0.073		0.040		0.124		0.021				Environmental costs		0.011		0.009		0.047		0.021		0.069		0.015

		Air pollution		0.003		0.003		0.016		0.005		0.033		0.006				Air pollution		0.007		0.006		0.034		0.012		0.054		0.009				Air pollution		0.005		0.004		0.024		0.008		0.037		0.007

		Global warming		0.003		0.004		0.012		0.005		0.023		0.005				Global warming		0.002		0.005		0.021		0.007		0.021		0.006				Global warming		0.002		0.004		0.016		0.006		0.023		0.006

		Noise		0.000		0.000		0.000		0.000		0.000		0.000				Noise		0.011		0.003		0.017		0.021		0.048		0.006				Noise		0.004		0.001		0.007		0.007		0.009		0.002

		Total I		0.070		0.017		0.072		0.027		0.112		0.043				Total I		0.166		0.042		0.156		0.071		0.232		0.063				Total I		0.107		0.026		0.108		0.043		0.135		0.050

		0																0.000

		Additional information																Additional information																Additional information

		Delay costs		0.000		0.000		0.000		0.000		0.000		0.000				Delay costs		0.000		0.000		0.000		0.000		0.000		0.000				Delay costs		0.000		0.000		0.000		0.000		0.000		0.000

		Internal accident costs		0.295		0.039		0.036		0.017		0.010		0.038				Internal accident costs		0.431		0.027		0.031		0.012		0.006		0.036				Internal accident costs		0.348		0.035		0.034		0.015		0.009		0.037

		Material damages		0.021		0.003		0.003		0.001		0.001		0.003				Material damages		0.030		0.002		0.002		0.001		0.000		0.003				Material damages		0.024		0.002		0.002		0.001		0.001		0.003

		Risk value		0.275		0.036		0.033		0.016		0.009		0.035				Risk value		0.401		0.026		0.029		0.011		0.006		0.034				Risk value		0.324		0.032		0.031		0.014		0.009		0.034

		Environmental costs		0.000		0.000		0.000		0.000		0.000		0.000				Environmental costs		0.000		0.000		0.000		0.000		0.000		0.000				Environmental costs		0.000		0.000		0.000		0.000		0.000		0.000

		Nature, landscape, soil and water pollution		0.000		0.000		0.000		0.000		0.000		0.000				Nature, landscape, soil and water pollution		0.000		0.000		0.000		0.000		0.000		0.000				Nature, landscape, soil and water pollution		0.000		0.000		0.000		0.000		0.000		0.000

		Total II		0.295		0.039		0.036		0.017		0.010		0.038				Total II		0.431		0.027		0.031		0.012		0.006		0.036				Total II		0.348		0.035		0.034		0.015		0.009		0.037

		0																0.000

		Revenues																Revenues																Revenues

		Fixed																Fixed																Fixed

		Vignette																Vignette																Vignette

		Annual circulation tax																Annual circulation tax																Annual circulation tax

		Variable		0.000		0.000		0.000		0.000		0.000		0.000				Variable		0.000		0.000		0.000		0.000		0.000		0.000				Variable		0.000		0.000		0.000		0.000		0.000		0.000

		Fuel tax1)		0.030		0.041		0.066		0.027		0.129		0.047				Fuel tax1)		0.026		0.063		0.118		0.038		0.119		0.064				Fuel tax1)		0.028		0.049		0.088		0.031		0.127		0.052

		Eco tax		0.000		0.000		0.000		0.000		0.000		0.000				Eco tax		0.000		0.000		0.000		0.000		0.000		0.000				Eco tax		0.000		0.000		0.000		0.000		0.000		0.000

		Distance related infrastructure charges		0.000		0.000		0.000		0.000		0.000		0.000				Distance related infrastructure charges		0.000		0.000		0.000		0.000		0.000		0.000				Distance related infrastructure charges		0.000		0.000		0.000		0.000		0.000		0.000

		VAT1)		0.007		0.010		0.017		0.007		0.032		0.012				VAT1)		0.007		0.016		0.030		0.010		0.030		0.016				VAT1)		0.007		0.012		0.022		0.008		0.032		0.013

		Total		0.037		0.051		0.083		0.033		0.161		0.058				Total		0.033		0.079		0.148		0.048		0.149		0.079				Total		0.036		0.061		0.111		0.039		0.159		0.066

		Total I/Revenue		1.88		0.33		0.86		0.82		0.70		0.74						5.02		0.53		1.06		1.50		1.56		0.80						3.01		0.43		0.97		1.12		0.85		0.76

		SEK

		Fixed		0.00		0.00		0.00		0.00		0.00		0.00				Fixed		0.00		0.00		0.00		0.00		0.00		0.00				Fixed		0.00		0.00		0.00		0.00		0.00		0.09

		Variable		0.00		0.00		0.00		0.00		0.00		0.21				Variable		0.00		0.00		0.00		0.00		0.00		0.16				Variable		0.00		0.00		0.00		0.00		0.00		0.19

		External accident costs		0.57		0.09		0.39		0.15		0.50		0.07				External accident costs		1.30		0.25		0.74		0.28		0.97		0.22				External accident costs		0.86		0.15		0.54		0.20		0.59		0.13

		Material costs		0.39		0.06		0.09		0.04		0.07		0.05				Material costs		0.82		0.08		0.16		0.06		0.13		0.08				Material costs		0.56		0.06		0.12		0.05		0.08		0.06

		Risk value of non-motorized vehicle or ‘other’ vehicle category1)		0.18		0.03		0.29		0.11		0.43		0.02				Risk value of non-motorized vehicle or ‘other’ vehicle category1)		0.48		0.17		0.59		0.22		0.84		0.14				Risk value of non-motorized vehicle or ‘other’ vehicle category1)		0.30		0.08		0.42		0.15		0.51		0.07

		Environmental costs		0.05		0.06		0.25		0.09		0.50		0.10				Environmental costs		0.17		0.13		0.65		0.35		1.10		0.19				Environmental costs		0.10		0.08		0.42		0.19		0.61		0.13

		Air pollution		0.03		0.03		0.15		0.05		0.29		0.05				Air pollution		0.06		0.06		0.31		0.11		0.48		0.08				Air pollution		0.04		0.04		0.21		0.07		0.33		0.06

		Global warming		0.02		0.03		0.11		0.05		0.21		0.05				Global warming		0.02		0.05		0.19		0.06		0.19		0.06				Global warming		0.02		0.04		0.14		0.05		0.20		0.05

		Noise		0.00		0.00		0.00		0.00		0.00		0.00				Noise		0.09		0.03		0.15		0.18		0.43		0.05				Noise		0.04		0.01		0.07		0.07		0.08		0.02

		Total I		0.62		0.15		0.64		0.24		1.00		0.38				Total I		1.48		0.37		1.39		0.64		2.07		0.57				Total I		0.95		0.23		0.96		0.39		1.20		0.45

		0		0.00		0.00		0.00		0.00		0.00		0.00				0		0.00		0.00		0.00		0.00		0.00		0.00				0.000		0.00		0.00		0.00		0.00		0.00		0.00

		Additional information		0.00		0.00		0.00		0.00		0.00		0.00				Additional information		0.00		0.00		0.00		0.00		0.00		0.00				Additional information		0.00		0.00		0.00		0.00		0.00		0.00

		Delay costs		0.00		0.00		0.00		0.00		0.00		0.00				Delay costs		0.00		0.00		0.00		0.00		0.00		0.00				Delay costs		0.00		0.00		0.00		0.00		0.00		0.00

		Internal accident costs		2.64		0.34		0.32		0.15		0.09		0.34				Internal accident costs		3.84		0.24		0.28		0.11		0.05		0.32				Internal accident costs		3.10		0.31		0.30		0.14		0.08		0.33

		Material damages		0.18		0.02		0.02		0.01		0.01		0.02				Material damages		0.27		0.02		0.02		0.01		0.00		0.02				Material damages		0.22		0.02		0.02		0.01		0.01		0.02

		Risk value		2.45		0.32		0.30		0.14		0.08		0.31				Risk value		3.58		0.23		0.26		0.10		0.05		0.30				Risk value		2.89		0.29		0.28		0.13		0.08		0.31

		Environmental costs		0.00		0.00		0.00		0.00		0.00		0.00				Environmental costs		0.00		0.00		0.00		0.00		0.00		0.00				Environmental costs		0.00		0.00		0.00		0.00		0.00		0.00

		Nature, landscape, soil and water pollution		0.00		0.00		0.00		0.00		0.00		0.00				Nature, landscape, soil and water pollution		0.00		0.00		0.00		0.00		0.00		0.00				Nature, landscape, soil and water pollution		0.00		0.00		0.00		0.00		0.00		0.00

		Total II		2.64		0.34		0.32		0.15		0.09		0.34				Total II		3.84		0.24		0.28		0.11		0.05		0.32				Total II		3.10		0.31		0.30		0.14		0.08		0.33

		0		0.00		0.00		0.00		0.00		0.00		0.00				0		0.00		0.00		0.00		0.00		0.00		0.00				0.000		0.00		0.00		0.00		0.00		0.00		0.00

		Revenues		0.00		0.00		0.00		0.00		0.00		0.00				Revenues		0.00		0.00		0.00		0.00		0.00		0.00				Revenues		0.00		0.00		0.00		0.00		0.00		0.00

		Fixed		0.00		0.00		0.00		0.00		0.00		0.00				Fixed		0.00		0.00		0.00		0.00		0.00		0.00				Fixed		0.00		0.00		0.00		0.00		0.00		0.00

		Vignette		0.00		0.00		0.00		0.00		0.00		0.00				Vignette		0.00		0.00		0.00		0.00		0.00		0.00				Vignette		0.00		0.00		0.00		0.00		0.00		0.00

		Annual circulation tax		0.00		0.00		0.00		0.00		0.00		0.00				Annual circulation tax		0.00		0.00		0.00		0.00		0.00		0.00				Annual circulation tax		0.00		0.00		0.00		0.00		0.00		0.00

		Variable		0.00		0.00		0.00		0.00		0.00		0.00				Variable		0.00		0.00		0.00		0.00		0.00		0.00				Variable		0.00		0.00		0.00		0.00		0.00		0.00

		Fuel tax1)		0.27		0.36		0.59		0.24		1.15		0.41				Fuel tax1)		0.24		0.56		1.06		0.34		1.06		0.57				Fuel tax1)		0.25		0.43		0.79		0.27		1.13		0.47

		Eco tax		0.00		0.00		0.00		0.00		0.00		0.00				Eco tax		0.00		0.00		0.00		0.00		0.00		0.00				Eco tax		0.00		0.00		0.00		0.00		0.00		0.00

		Distance related infrastructure charges		0.00		0.00		0.00		0.00		0.00		0.00				Distance related infrastructure charges		0.00		0.00		0.00		0.00		0.00		0.00				Distance related infrastructure charges		0.00		0.00		0.00		0.00		0.00		0.00

		VAT1)		0.07		0.09		0.15		0.06		0.29		0.10				VAT1)		0.06		0.14		0.26		0.08		0.27		0.14				VAT1)		0.06		0.11		0.20		0.07		0.28		0.12

		Total		0.33		0.45		0.74		0.30		1.44		0.52				Total		0.29		0.70		1.32		0.42		1.33		0.71				Total		0.32		0.54		0.99		0.34		1.42		0.59

		Rev/T1		0.53		3.01		1.16		1.23		1.44		1.36						0.20		1.88		0.95		0.67		0.64		1.25						0.33		2.35		1.03		0.89		1.18		1.31
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PT

		TOTAl										Per tkm

				1998																				1996		1998		2005

				Passenger		Freight		Total														0				Total

		Core information																				Core information				0								1996		1998		2005

		Infrastructure costs1)						856.3														Infrastructure costs1)		764.6		856.3		943.9				Infatsructure cost		764.6		856.3		943.9

		Tracks												0.00		0.00		0.00				Tracks		764.6		856.3		943.9				External accident costs		22.7		32.3		34.9189189189

		Fixed						458.4														Fixed		357.7		458.4		546				Environmental costs		50.3		51		51.4

		Variable						397.9						0.00		0.00		3.63				Variable		406.9		397.9		397.9

		Stations												0.00		0.00		0.00				Stations				0

		Fixed																				Fixed				0

		Variable												0.00		0.00		0.00				Variable				0

		Supplier operating cost2)						1,269.6						0.00		0.00		11.58				SOP exkl ch.		45.2		1,171.4		1,171.4

		Out of these: track + station charges						98.2						0.00		0.00		0.90

		External accident costs						32.3						0.00		0.00		0.29				External accident costs		22.7		32.3		34.9

		Material cost						2.8						0.00		0.00		0.03				Material cost		2.0		2.8		3.0

		Risk value						29.4						0.00		0.00		0.27				Risk value		20.6		29.397		31.8

														0.00		0.00		0.00

		Environmental costs		23.5		30.7		51.0						0.33		0.80		0.47				Environmental costs		50.3		51		51.4

		Air pollution		1.7		3.2		4.9						0.02		0.08		0.04				Air pollution		4.8		4.9		6.1

		Global warming		1.1		5.3		3.2						0.02		0.14		0.03				Global warming		2.6		3.2		2.4

		Noise		20.7		22.2		42.9						0.29		0.58		0.39				Noise		42.9		42.9		42.9

		Total I		23.5		30.7		2,209.2						0.3		0.8		16.0				Total I		882.8		2,111.0		2,201.6

		Additional information												0.00		0.00		0.00				Additional information				0

		Delay costs		27		37		63						0.38		0.96		0.57				Delay costs				63

		Internal accident costs						5.7						0.00		0.00		0.05				Internal accident costs		3.4		5.7		6.1

		Material damages						1.9						0.00		0.00		0.02				Material damages		2.1		1.9		2.0

		Risk value						3.8						0.00		0.00		0.03				Risk value		1.3		3.8		4.1

		Environmental costs						..						0.00		0.00		0.00				Environmental costs				..

		Nature, landscape, soil and water pollution						..						0.00		0.00		0.00				Nature, landscape, soil and water pollution				..

		Nuclear risk						..						0.00		0.00		0.00				Nuclear risk				..

		Total II		27.0		37.0		68.7						0.38		0.96		0.63				Total II		6.7		74.3		12.3

																						0				0

		Revenues												0.00		0.00		0.00				Revenues				0

		User tariffs						1,324.90						0.00		0.00		12.09				User tariffs				1324.9

		Track charges						98.2						0.00		0.00		0.90				Track charges				98.2

		Station charges						0						0.00		0.00		0.00				Station charges				0

		Fuel tax						0						0.00		0.00		0.00				Fuel tax				0

		Eco tax												0.00		0.00		0.00				Eco tax				0

		VAT						0						0.00		0.00		0.00				VAT				0

		Total		0.00		0.00		1,423.10						0.00		0.00		12.98				Total				1423.1

																						0				0

		Subsidies																				Subsidies				0

																						0				0

		Basic data																				Basic data				0

		Train kilometre (mill)3)		71.3		38.4		109.6														Train kilometre (mill)3)				109.605

		Passenger km (mill)		7.144		-		7.144														Passenger km (mill)				7.144

		Tonne km (mill)		-		19.086		19.086														Tonne km (mill)				19.086

		1) Due to BV annual report, separation is not possible. 2) Separation impossible. 3) The milege for high speed train (14.5) is devided with equal share to passenger and freight.

		Source: VTI.
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aviation

		

				19984)																				1996		1998		2005

				Bus		Other		Total																Total

		Core information																				Core information				0.0

		Infrastructure costs		0.0																		Infrastructure costs				0.0

		Fixed		0.0																		Fixed				0.0

		Variable		0.0																		Variable				0.0

		Supplier operating costs						1,720.9														Supplier operating costs		1,559.2		1,720.9		1,720.9

		External accident costs		68.0		8.8		76.8														External accident costs		99.3		76.8		54.4

		Material cost		15.3		2.8		18.1														Material cost		18.5		18.1		13.1

		Riks value		52.7		6.0		58.7														Riks value		80.8		58.7		41.3

		Environmental costs		53.5				53.5														Environmental costs		54.9		53.5		43.6

		Air pollution		27.2				27.2														Air pollution		27.2		27.2		21.2

		Global warming		18.1				18.1														Global warming		19.4		18.1		22.4

		Noise		8.3				8.3														Noise		8.3		8.3		0.0

		Total I		121.5		8.8		1,851.2														Total I		1,713.4		1,851.2		1,818.8

		Additional information

		Delay costs		0.0																		Delay costs				0.0

		Internal accident costs		38.2		10.5		48.7														Internal accident costs		36.2		48.7		36.1

		Material damages		2.7		0.0		2.7														Material damages		2.0		2.7		1.8

		Risk value		35.5		10.5		46.0														Risk value		34.2		46.0		34.3

		Environmental costs		0.0																		Environmental costs

		Nature, landscape, soil and water pollution		0.0																		Nature, landscape, soil and water pollution

		Nuclear risk																				Nuclear risk

		Total II		38.2		10.5		48.7														Total II		36.2		48.7		36.1

		Revenues																				Revenues				0.0

		User tariffs						729.9														User tariffs				729.9

		Subsidies						752.51)														Subsidies				752.51)

		Basic data																				Basic data				0.0

		Passengers carried		593.0		4842)		1,077.0														Passengers carried				1,077.0

		Passenger km Million		9,005.0		3 3683)		12,373.0														Passenger km Million				12,373.0

		1) Subsidies from state, county council and local authorities to public transport companies plus tax relief due to different VAT rate on public transport. 2) Underground, tram, train, air. 3) Underground, tram, commuter train. 4) In the Swedish accounts t

		Source: VTI.





		

				1998 1)										Per start								1996		1998		2005

				Passenger				Cargo		Total										0				Total								1996		1998		2005

		Core information																		Core information				0						Infrastructure cost		438		352.7		352.7

		Infrastructure costs 3)								352.7				752.7						Infrastructure costs 3)		438		352.7		352.7				External accident costs		1.6		0.6		1.5211267606

		Fixed												0.0						Fixed				0						Environmental costs		58.9		67.1		73.7

		Variable								352.7				752.7						Variable				352.7

		External accident costs								0.6				1.3						External accident costs		1.6		0.6		1.5211267606

		´Material Cost								0.6				1.3						´Material Cost		1.6		0.6

		Risk value								0				0.0						Risk value		0		0

														0.0						0				0

		Environmental costs								67.1				143.2						Environmental costs		58.9		67.1		73.7

		Air pollution								2.1				4.5						Air pollution				2.1		3.1

		Global warming								64.6				137.9						Global warming				64.6		70.2

		Noise								0.4				0.9						Noise				0.4		0.4

		Total I								420.4				897.1						Total I		498.5		420.4		427.9211267606

														0.0						0				0

		Additional information												0.0						Additional information				0

		Delay costs								20.5				43.7						Delay costs				20.5

		Internal accident costs								6.5				13.9						Internal accident costs		31.4		6.5		16.4788732394

		Material cost								1.1				2.3						Material cost		25.7		1.1

		Risk value								5.4				11.5						Risk value		5.7		5.4

		Environmental costs												0.0						Environmental costs				0

		Nature, landscape, soil and water        pollution												0.0						Nature, landscape, soil and water        pollution				0

		Nuclear risk												0.0						Nuclear risk				0

		Total II								27				57.6						Total II				27

														0.0						0				0

		Revenues 2)												0.0						Revenues 2)				0

		Charges for infrastructure usage								328				700.0						Charges for infrastructure usage				328

		Airport revenues												0.0						Airport revenues				0

		ATM charges												0.0						ATM charges				0

		En route												0.0						En route				0

		Capacity agreement and security												0.0						Capacity agreement and security				0

		Fuel tax												0.0						Fuel tax				0

		VAT on tax												0.0						VAT on tax				0

		Total								328				700.0						Total				328

														0.0						0				0

		Subsidies												0.0						Subsidies				0

		Exemption for kerosene tax												0.0						Exemption for kerosene tax				0

		Exemption of VAT on ticket price												0.0						Exemption of VAT on ticket price				0

		Total												0.0						Total				0

														0.0						0				0

		Basic data																		Basic data				0

		Number of starts		468,600						468,600										Number of starts				468600

		Passenger km (bill) dom/tot		4.9/14.2				-		4.9/14.2										Passenger km (bill) dom/tot				4.9/14.2

		Tonne km (bill)		-				0.0347		0.0347										Tonne km (bill)				0.0347

		1) Separation of total into passenger and cargo was not possible. 2) The total charges of 328.0 includes LFV (320) and the most important municipal airports (8.0), the subdivision refer to LFV only. 3) LFV and the most important municipal airports.																		1) Separation of total into passenger and cargo was not possible. 2) The total charges of 328.0 includes LFV (320) and the most important municipal airports (8.0), the subdivision refer to LFV only. 3) LFV and the most important municipal airports.

		Source: VTI.																		Source: VTI.





		0		0		0

		0		0		0

		0		0		0



Infrastructure cost

External accident costs

Environmental costs

Year

M€

0

0

0

0

0

0

0

0

0




_1050904692.xls
Sheet1

		



UNITE



Fig 3.4

		

								Figure 3.4:  The Overall UNITE Workplan

								Year 1																								Year 2																								Year 3

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

																																																																												D1 (3):  The Overall UNITE Methodology

																																																																												D2 (6):  Pilot Accounts Approach

																																																																												D3 (6):  Marginal Cost Methodology

																																																																												D4 (14):  Alternative Integration Frameworks

																																																																												D5 (14):  Pilot Accounts - Tranche a)

																																																																												D6 (16):  Supplier Opex - Case Studies

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

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

																																																																												D9 (21):   Accident -  Case Studies

																																																																												D10 (24):  Infrastructure - Case Studies

																																																																												D11 (24):  Environmental - Case Studies

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

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

																																																																												D14 (28): Future Approaches to Accounts

																																																																												D15 (28): Guidance on Adapting MCs

																																																																												D16 (31): Policy Perspectives on UNITE

																																		D4																												D13

																																																																												Note: for clarity, the diagram does

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

																										Studies												D7																D11				-isation

												D1						D3																																												D15						D16				FR
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								Main Meetings (see text):																																																								Summer months
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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
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										Figure 3.3:  Marginal Cost Case Studies
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WPs

		Table 3.1:  Overall Schedule of Workpackages

		WP		Workpackage Title		Start		End		Length		Outputs (month)

						month

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

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

		3		Accounts Approach		4		6		3		D2 (6)

		4		Marginal Cost Methodology		4		6		3		D3 (6)

		5-10		"Specialist Category" WPs:*

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

		6		Supplier Operating Cost		4		24		21		D6 (16)

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

		8		Accident Costs		4		24		21		D9 (21)

		9		Environmental Costs		4		26		23		D11 (24)

		10		Taxes, Charges & Subsidies		4		24		21		-

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

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

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

		14		Project Management		1		33		33		FR (33)

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





Deliv

				Table 3.2:  Schedule of Deliverables

				No.		Month		WP		Title		Main Contents		QA

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

				Table 3.3:  Major Project Milestones

				No.		Month		"Title"		Main Contents

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

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

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

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

		0		M5		33		Completion		Final Report

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

		0		represented by the Steering Committee.
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Meetings

				Table 3.4:  Main Working Meetings

				Meeting		Month		Venue/ Partner		Main Reason		Core Attendance

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

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

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

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

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

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

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

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

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

		Overall Schedule of WPs

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

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

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

												28		D13 Results from Testing Alternative Integration Frameworks

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

		Detailed Schedule of Tasks (NOT COMPLETE)

		1		The Overall UNITE Methodology		1		3		3

				Task 1.1: Identification of Policy Questions

				Task 1.2: Identification of Technical Questions

				Task 1.3: Discussion with Key Stakeholders

				Task 1.4: Development of Framework for Integration

				Task 1.5: Development of an Outline for Project

		2		Integration of Approaches		4		28		25

				Task 2.1: Development of a Theoretical Framework				6

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

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

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

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

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

		3		Accounts Approach		4		6		3

		4		Marginal Cost Methodology		4		6		3

		5		Infrastructure Costs & Benefits		4		24		21

		6		Supplier Operating Cost		4		24		21

		7		Transport User Costs & Benefits		4		24		21

		8		Accident Costs		4		24		21

		9		Environmental Costs		4		26		23

		9.1		Determine Scope		4		4

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

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

		9.4		Support Accounts Development		7		24

		9.5		Conduct MC Case Studies		7		24

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

		10		Taxes, Charges & Subsidies		4		24		21

		11		Pilot Accounts		7		24		18

		12		Generalisation of Marginal Costs		7		28		22

		13		Policy Perspectives on the UNITE Research		29		31		3

		14		Project Management		1		33		33












