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1 
Introduction

1.1 
Study context and objectives of this annex report

This annex report contains the full version of the Danish pilot account developed within the UNITE project. This annex report discusses methodologies only in so far as they are necessary background information for understanding the results and describes rather the application of methodology to the Danish case. Furthermore, in addition to the core accounts for 1998 this annex report also presents results for 1996 and forecasts for 2005. This annex report was produced by PRODEC Planning Consultants - Denmark. PRODEC is very grateful to COWI for their help in providing data and details and reviewing this report. It must be stated though that this report is the sole responsibility of PRODEC.

In order to put this annex report into the context of the UNITE project a summary of the aims and research areas of UNITE is given here. The UNITE project endeavours to provide accurate information about the costs, benefits and revenues of all transport modes including the underlying economic, financial, environmental and social factors. To achieve this goal, three main areas of research are carried out, known as “transport accounts”, “marginal costs” and “integration of approaches”. This annex report belongs to the research area “transport accounts”. For a better understanding of the results presented here it has to be borne in mind that the UNITE project distinguishes between ideal accounts on the one hand and the pilot accounts on the other hand. The ideal accounts reflect the perfect situation with the utmost disaggregation, showing factors such as the time and location and duration of individual trips, all the relevant economic data as well as the individuals response to possible policy or infrastructure changes. The pilot accounts are the actual, feasible accounts given the available data for the 18 countries that UNITE covers. They can be used to assess the costs and revenues of transport per transport mode. The costs are reported and documented at the current level of transport demand for the reference years 1996, 1998 and for the forecast year 2005. Reported transport costs are allocated to user groups, where possible without arbitrary allocation methods.

1.2 
The accounts approach of UNITE

1.2.1 Aims of the pilot accounts

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

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

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

1.2.2 Core, supplementary and excluded data in the pilot accounts

The pilot accounts have been divided into the classes “core data” and “supplementary data”. Core data is the data necessary to do a full basic review of the country accounts. Core data is data within the following categories; infrastructure costs; the external costs of transport accidents; the environmental categories air pollution, noise and global warming and supplier operating costs. Transport revenues and taxes are also documented here. Supplementary data falls into two categories. Firstly, for several cost categories being evaluated there is no standard methodology for the valuation of effects. An example of this is the valuation of loss of biodiversity due to transport infrastructure. Even though a valuation method has been developed for the UNITE Pilot Accounts, we feel that the level of uncertainty (due to lack of comparative studies) is high enough to warrant the information to be classified outside of the core data where efficient and well tried valuation methods have been utilised. Secondly, some costs which can be estimated and valuated are borne by the transport users themselves (for example 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. Supplementary data is data within the following categories, congestion costs; the internal part of accident costs including the risk value; and, the environmental costs risk due to the provision of nuclear power and the costs associated with nature and landscape, soil and water pollution. Subsidies also fall within the category supplementary data.

1.2.3 The six UNITE pilot account cost categories

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

Infrastructure costs

For the pilot accounts, data for the assessment of infrastructure costs are structured to show the capital costs of transport infrastructure (including new investments and the replacement of assets) and the running costs of transport infrastructure (maintenance, operation and administration) for all modes of transport studied. As far as possible with current methodological knowledge, infrastructure costs are allocated to user groups and types of transport. Where it is possible to quantify the share of joint costs they are separated out and are not allocated.

Supplier operating costs

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

Delay costs due to congestion

In the European Commission’s White Paper “Fair payment for infrastructure use” (1998), costs caused by transport delays, accidents and environmental effects of transport are estimated to be the three major causes of external transport costs. In the category congestion costs, the costs of delay and delay-caused additional operating costs are estimated. Note, within the pilot accounts the term congestion costs is used even though delay costs only were calculated. The name of the cost category “user costs” (Link et al. 2000 b, Doll et al. 2000) signifies that we are aware that this category does not cover all aspects of costs related to congestion. The estimation of delay costs as defined here is carried out for all transport modes, provided data is available. This data is classified as supplementary data because the bulk of these costs are borne by transport users as a whole.

Accident costs

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

Environmental costs

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

Taxes, charges and subsidies

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

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

1.2.4 The transport modes covered in the pilot accounts

The modes covered in UNITE are road, rail, other public transport (tram, metro, trolley bus), aviation, inland waterway navigation and maritime shipping. The level of disaggregation into types of networks and nodes, means of transport and user groups depends on data availability and relevance per country. 

1.3 
Results presentation and guidelines for interpretation

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

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

It should be noted that due to the separation into core and supplementary data with different levels of uncertainty and with different types (costs borne by transport users themselves versus external costs) care is needed when comparing costs and revenues. 

1.4 The structure of this annex report

This deliverable contains five major parts. Chapter 2 briefly explains the organisation of the pilot accounts. Chapter 3 describe both the main methodological questions which have arisen during the elaboration of the accounts, and the results for Denmark. The descriptions in this chapter are organised along the categories infrastructure costs, supplier operating costs, and taxes, charges and subsidies.

2 Description of input data

2.1 Overview on the Danish transport sector and basic input data used for all cost and revenue categories

This section aims at providing some basic information on the Danish transport sector, the organisational structure and transport modes as a basis for interpreting the Danish pilot accounts. Table 1 presents some main social and economic indicators.

Table 1
Basic indicators for Denmark 1996 and 1998

[image: image1.wmf]
The basic input data as used in all cost and revenue categories are generally deemed of high quality. Data has however in some areas been scarce or missing, and in these cases the solution has been qualified.

Table 2 gives an overview of the transport related indicators divided by mode. These data are summarised from the detailed data found in sections 2.1.1 - 2.1.5.

Table 2
Basic transport related indicators for Denmark 1998 per mode

[image: image4.wmf]2000

1998

1996

Contractual payments 1)

486.6

218.5

184.4

National Freight Transit Subsidy 2)

5.3

-

-

Total

492.0

218.5

184.4

Note 1) Specifications on transport type not specified

Note 2) Subsidy for freight transport with a start and end-point in Denmark

Sources: DSB


2.1.1 Road transport

Road transport is the main mode in Denmark for both passenger and freight transport. In 1998, the share of road transport was 89 % for passenger transport and 69 % for freight (ton goods transported). The road network had in 1998 had a length of about 71 400 km. More than two thirds of all transport investments was spent on road investments (maintenance and new roads). The majority of the road network is in direct state ownership. However, the new Great Belt Bridge is owned by a private, but state owned company, as is the Øresund Fixed Link. Motorways are under financial responsibility of the federal government, federal roads by the regions, and the main part of the remaining network is the responsibility of the municipalities. A number of very small roads are private, and these are neglected in the accounts for Denmark.

Table 3
Road mileage driven in Denmark1)
– in million vehicle-km – 

[image: image5.wmf]1996

Track access charges incl 

station charges 5)

Transport 

purchase 6)

Tariff 

revenues

fuel tax 2)

VAT on fuel 

tax 2)

Inter city and regional transport

:

:

242.4

0

0

S-Train

:

:

95.8

0

0

Freight

:

:

134.0

0

0

Other Charges 3)

:

:

24.0

0

0

Ministry payments of total fares 1)

:

:

27.9

0

0

Total 8)

-

95.7

496.2

0

0

1998

Track access charges incl 

station charges

Transport 

purchase

Tariff 

revenues

fuel tax 2)

VAT on fuel 

tax 2)

Inter city and regional transport

:

:

328.1

0

0

S-Train

:

:

105.6

0

0

Freight

:

:

140.9

0

0

Other Charges 3)

:

:

21.2

0

0

Ministry payments of total fares 1)

:

:

29.6

0

0

Total

20.1

31.9

595.9

0

0

2005

Track access charges incl 

station charges

Transport 

purchase 7)

Tariff 

revenues

fuel tax 2)

VAT on fuel 

tax 2)

Inter city and regional transport

:

:

441.3

0

0

S-Train

:

:

142.1

0

0

Freight 4)

:

:

120.4

0

0

Other Charges 3)

:

:

26.7

0

0

Ministry payments of total fares 1)

:

:

41.2

0

0

Total

138.7

30.0

679.3

0

0

Note 1) The total revenue includes payments from the Ministry of Social Affaires, Ministry of Defense, Ministry of 

the Interior and Ministry of Education. The payment share among transport types is not known

Note 2) Rail transport pays neither fuel nor VAT

Note 3) Including control charges (approximately 37%)

Note 4) The freight revenue is set to the value of 2000 as the freight division of DSB is undergoing substantial 

changes

Note 5) Track and station access charges are not seperated

Note 6) Transport purchase is mainly expenses to ferry services

Note 7) Transport purchase (ie ferries) is assumed to not change from 2000 to 2005

Note 8) Infrastructure charges was first paid in 1997

Sources: DSB, Calculations of PRODEC


In 1998, the core year of the pilot accounts, about 40 billion vehicle-km were driven with about 20% on motorways and the rest on other federal roads (see 

Table 3
).

2.1.2 Rail transport

The Danish rail market is dominated by the Danish National Railways (DSB). There are a number of so-called ‘regional’ railways operated by the regions. DSB was restructured in 1997 and split into a pure operating company, still called DSB, and the infrastructure owner called Danish National Railway Agency (Banestyrelsen). Both of these are limited companies owned by the state. The rail network will be open to competition by rail operators in 2002.

In 1998, the rail sector transported approximately 2.6% of all passengers (8%  measured in passenger-km) whereas only 1 % in all goods transported in Denmark where transported by rail. The rail network had a length of 2 250 km in 1998 representing a gross capital stock of € 1.432 billion in 1998 prices (Banestyrelsen, 1998). About 10.7 % of all transport investments in 1998 were spent in the rail sector. Table 4 shows the transport in 1998.

[image: image6.wmf]Indicator

Unit

Road

Rail

Public 

transport

Aviation

Inland 

waterway 

Maritime 

shipping

Total

Transport performance

Passengers carried

Mill.

4,840

161

456

10

-

0

5,467

%

88.5

2.9

8.3

0.2

-

0

100

Passenger-km

Mill. pkm

58082

5571

2789

424

-

0

66,866

%

86.9

8.3

4.2

0.6

-

0

100

Goods transported1)

Mill. t

347

2.8

•

0.1

-

88.1

438

%

79.2

0.6

•

0.0

-

20.1

100

Tonne-km1)

Mill. tkm

10697

616

•

•

-

•

11,313

%

94.6

5.4

•

•

-

•

100

Network length

1000 km

71.4

2.7

•

•

-

•

•

Employees

1000

38 (2)

10.3

14.4 (5)

11.3

-

14 (6)

105.5 (7)

Gross investments3)

€ mill.

400

190

•

293

-

57

939

%

42.6

20.2

•

31.2

-

6.0

100

Gross capital stock4)

€ mill.

•

•

•

•

-

•

•

%

•

•

•

•

-

•

•

Accidents

Number of injuries

Persons

10686

31

•

5

-

10

10732

Number of fatalities

Persons

504

10

•

14

-

2

530

Environment

Direct transport emissions

CO2

Mill. t

17.9

0.4

0.4

2.6

-

0.6

21.8

PM2.5

t (exhaust)

•

•

•

•

-

•

•

PM10

t (non-exhaust)

4567

111

203

0

-

401

5282

NOx

t

115541

2709

5.234

1994

-

9369

129619

SO2

t

2565

340

129

11

-

3213

6258

NMVOC

t

94480

160

365

302

-

370

95677

1) Excluding goods transported in pipelines. - 2) Road freight only. - 3) Excluding land value. At current prices and investments in the 

Great Belt Fixed Link and the Oresund Fixed Link. - 4) Excluding land value. At prices of 1995. - 5) Including employees in S-Trains. - 

6) Excluding employees in seaports. - 7) Excluding employees in inland waterway harbours, seaports, storage facilities, shippers etc. -  

8) Domestic only - 7) Excluding investments in the Great Belt Bridge, Øresund Fixed Link and Copenhagen MetroSource: Statistics 

Denmark, 2000.

Table 4
Train-km of Danish State Railways (DSB) 1996, 1998

2.1.3 Public transport – tram, metro, bus

In 1998, 8.3% of all passengers were carried by public transport, being mainly busses and the local train network in Copenhagen (S-Tog). There are no trams and trolley busses in Denmark. 

It should be noted that the delimitation and definition of this transport mode caused difficulties for the pilot accounts. Ideally, the categories local/urban buses should be differentiated by 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. Therefore, attention should be paid when the results between the different cost categories are interpreted for the mode urban public transport. A summary table of relevant public transport modes and their position within the accounts is given in Table 5.

Table 5
Means of Public transport per cost category 
and modal transport account for Denmark

	
	Modal transport account

	UNITE categories
	Road account
	Rail account
	Public Transport account

	Infrastructure Costs
	All buses
	All rail
	-

	Supplier Operating Costs
	
	All rail
	All busses

	Congestion Costs
	All buses
	All rail
	-

	Accident Costs
	All buses
	All rail
	-

	Environmental Costs
	All diesel buses (i.e. almost all buses)
	All rail
	-

	Taxes, Charges and Subsidies
	Fuel tax for buses
	All rail
	Subsidies for concessionary fares: all PT except rail

	Source: PRODEC


2.1.4 Aviation

The share of domestic aviation has changed dramatically in the period covered by the transport accounts. This is mainly due to the opening in 1997 of the Great Belt Bridge combined with a passenger tax of approximately € 10 per air trip that has led to an increase in passenger rail transport on the expense of air travel.

The share of air domestic transport in Denmark is consequently low and has been falling in the period. In the accounts for 2005 the figures for 2000 have been used as they are assumed to be representative for the future level of domestic air transport.

In 1998, about 10 million passengers were carried (domestic and international) of which 2.1 million were domestic travellers and about 0.1 million tonnes of freight were transported. The Danish airports employed 11 300 people and invested € 293 million. Denmark has one major international airport in Copenhagen and a number of smaller regional airports. The airports are usually in public ownership, in most cases shared between federal state governments and municipal governments. Basic input data used for aviation is shown in Table 6.

Table 6
Input data aviation 1996, 19981)
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1996

1998

Land area 

sqkm

43094

43094

Population 

1000

5251

5294

Population density

inhabitants/sqkm

122

123

Population employed

1000

2649

2698

Employment Rate

%

50.4

51.0

GDP

mill. EUR

142588

145840

GDP per capita

EUR

27154

27548

GDP growth rate

%

2.3

2.4

Consumer price index

1995 = 100

103

106

1) At market prices.Sources: Danish Statistical Yearbook, 2000.


2.1.5 Waterborne transport: maritime shipping

In 1998 waterborne transport carried 30% of all transported goods by weight. Maritime transport attracted 3.2% of all gross investments in the transport sector.

2.2 Input data per cost/revenue category

The cost categories considered are Infrastructure costs, supplier operating costs, delay costs, accident costs, environmental costs and charges, taxes and subsidies.

2.2.1 Infrastructure costs

The data requirements of the perpetual inventory model are long time series of disaggregated investments per mode. This is used to calculate the value of the capital stock and the capital costs. Data for running costs has been collected from official statistics, surveys or made available from business reports. 

The main input data was a long and disaggregated investment time series per mode, needed for the perpetual inventory model. This is used to calculate the value of the capital stock and the capital costs. Furthermore, data for running costs has either to be collected from official statistics or be estimated based on surveys or be made available on available business reports. 

This has unfortunately only been possible for road transport in Denmark. Historical data in the time series required by the perpetual inventory model has not been found for other modes. In the rail sector, the split of the Danish National Railways into two companies in 1997, has made historical data very difficult to find.

In the road sector the longest time series have been found dating back to 1950 and this has been used for calculating the capital value and costs as seen in Table 7.

Table 7
Capital Value and costs 1996/1998/2005 in Denmark

[image: image8.wmf]Total

State
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Municipal
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special 

investments
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45 years

45 years
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1996

Gross capital value 1)

13353

4718

2565

6070

17465

Net capital value 2)

6065

2257

974

2834

9672

Depreciation

482

172

91

219

626

Interests

182

68

29

85

290

Capital costs1)

664

239

120

304

916

1998

Gross capital value 1)

13109

4655

2393

6062

18269

Net capital value 2)

5933

2187

899

2846

10225

Depreciation

473

170

84

219

678

Interests

178

66

27

85

307

Capital costs1)

651

236

111

304

985

2005

Gross capital value 

12058

4102

2032

5923

17195

Net capital value

5685

1833

917

2935

8685

Depreciation

436

148

72

216

645

Interests

171

55

28

88

261

Capital costs 1)

607

203

100

304

906

Notes:

1) Including land value

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

Sources:

DIW

ROAD

 - Capital Value and costs 1996/1998/2005 in DENMARK - 

- at 1998 prices, incl. land value -


2.2.2 Supplier operating costs

As stated in the previous chapter, supplier operating costs are calculated only for public transport and rail services. The main data sources are the Danish National Railways (DSB) for trains and the Copenhagen Development –HUR (former Copenhagen Transport - HT) for busses.

As most bus lines are privately run or to some extent still regionally or locally run, information about bus transport is scarce due to the serious competition in this market.

 The quality of the cost and revenue data used for supplier operating costs is listed in 
Table 8
.

Table 8
Sources and quality of input data for estimating supplier operating costs

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

	Rail
	The DSB and National Railway Agency both publishes detailed national reports. But the information is not sufficient to separate financial information. Only overall aggregated data has been available. 
	For the DSB as a whole the following categories: revenue turnover, changes in stock, revenues, material, personnel, depreciation, interest revenues, operating result, other and taxes.
	Good data quality but not detailed. Some inconsistencies over years

	Public transport
	Data from the HUR and the Association of councils
	General operating data for buses, but no details for particulars: material, personnel, capital costs, taxes and other costs.
	Very sketchy due to the unavailability of data in a highly competitive market

	Source: PRODEC


2.2.3 Delay costs due to congestion

2.2.3.1 Road transport

The costs perceived by drivers and passengers in motorised individual road transport embrace extra time costs and extra fuel costs in congestion compared to off-peak driving conditions. The following data sources and values were used for the determination of delay costs per vehicle kilometre under free flow and congested conditions: 

· The value of travel time (VOT) per vehicle kilometre based on the values of time provided by the UNITE valuation conventions (Nellthorp et al., 2001). The following values per passenger hour were used: Business: € 24.13, private and commuting: € 6.89 and leisure: € 4.60. For congested conditions the values were increased by 50%. 

· Vehicle occupancy rates as provided by the Danish Road Directorate (TU data, 1999). The occupancy rates applied to car travel were 1.10 for business travel, 1.13 for private/commuting and 1.44 for leisure trips.  

· The share of trip purposes in individual motorised traffic (passenger kilometres) were taken from Transport 2000 by Statistics Denmark, The ministry of Transport and the Road Directorate. The distribution for 1998 was as follows: Business 31%, private/commuting 42% and leisure 27%. 

· Fuel prices for diesel and gasoline were taken out of the Danish Oil Industry Statistics (Oliebranchens Fællesrepræsentation). 

No statistics on shares of congested traffic exists in Denmark, so the German figures have been applied. 

Average speeds have been taken from Hastighedsrapport; Hastighedsmålinger 1995 - 1998, VD, 2000.

Road freight transport

Values of time for road freight transport are given in Euro per vehicle kilometre in the UNITE valuation conventions (Nellthorp et al. 2001) for light goods vehicles (45.96 €/vkm) and for heavy goods vehicles (49.41 €/vkm). 

Public transport services (urban and long distance bus, tram, metro, trolley bus)

Public road passenger transport includes all collective passenger transport services carried out on the road network. Ideally, data on the share of vehicle kilometres by public transport carried out on networks separated from the common road network is required. As such information is not available, the following simplifying assumptions were made: 

· Buses are operated on the common road network and can be fully considered within the available data for road congestion.  

· The urban rail lines (S-Tog) are normally operated on their own networks, and are not affected by road congestion. These services are partly considered within the rail passenger congestion costs. 

· As no delay data is available in Denmark for public transport no estimation of delays was possible.

· For congested conditions the value of time (VOT) was increased by 50%.

The values of travel time per passenger hour were set according to the UNITE valuation conventions (Nellthorp et al. 2001) 

2.2.3.2 Rail transport

Rail passenger transport

The delays in rail passenger transport were valued on a trip basis. Out of the number of trips per year made by rail passenger services and the delay probability by type of service, the annual number of delay hours was determined. Rail operating costs were not considered, as they are not directly borne by the users. 

The distribution by travel purpose in rail transport in 1998 were detailed and provided by the Danish National State Railways.

The delay probability for trains in the Danish rail network is available and reported according to the operator agreement between DSB and the National Railway Agency.

Rail freight transport

Only rough information is available but about 13 % of all freight transports were delayed in 1998. Transport volume data is available from the Danish National Railways annual reports.

2.2.3.3 Aviation

Air passenger traffic

In air passenger transport, delays are considered to be late arrivals of more than 15 minutes. Delay data has not been available, but has been assumed similar to those found in Germany, as is the case for the trip purpose distribution (Business: 39%, private/commuting: 0%, leisure: 61%). This is a maximum estimate due to the lower air traffic congestion in Danish air space compared to Germany.

2.2.3.4 Waterborne transport

No information on delays of short sea shipping has been available. 

2.2.4 Accident costs

Input data for estimating accident costs is very detailed and is reported annually by Statistics Denmark. It is of high quality as concerns personal injury, but very uncertain as concerns the material only damages. 

Accident costs have five components: medical costs; material damage costs; administrative costs; costs due to production losses; and, the costs of suffering and grief (risk value). The input data for these cost components refer to valuations and unit costs and are summarised in 
Table 9
. 

Table 9
Basic input data for estimating accident costs: 
Total number of casualties in Denmark 1998
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The quality of the input data used in the Danish UNITE pilot accounts as concerns accidents is listed in Table 10.

Table 10
Source and quality of data for estimating accident costs by transport mode

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

	Road
	National statistics from Statistics Denmark. Details on level of reporting and cost elements are taken from Andersen & Kidholm (1996)
	By vehicle type including public transport and by road type: motorways, trunk roads and urban roads. 
	Very good input data for personal injury accidents. Poor data for material damage accidents alone. 

	Rail
	National statistics from Statistics Denmark and the National Railway Agency (Banestyrelsen)
	Passenger and freight only.
	Reasonable official statistics, but little detail. 

	Public Transport
	see road transport
	see road transport
	see road transport

	Air
	National statistics from Statistics Denmark and the Danish Aviation Agency.
	One total for aviation.
	Good official statistics.

	Maritime Shipping
	National statistics from Statistics Denmark
	One total
	No detail available

	Source: PRODEC


Risk values are taken from UNITE standard values (Nellthorp et al. 2000). Medical costs estimates are based on the study by Andersen & Kidholm (1996).

2.2.5 Environmental costs

The commonly used input data such as mileage and energy consumption given in chapter 2 were used for the estimation of environmental costs. Additionally, specific input data per type of environmental costs was required. This data was used to calculate the costs of air pollution (including vehicle operation and fuel/electricity production), global warming, noise, nature and landscape, soil and water pollution and nuclear risk.

Most environmental data on emissions have been obtained from the Danish National Environmental Research Institute (NERI) through Researcher Morten Winther. Thse data are of good quality and quite detailed. PM10 emission figures are not available for Denmark but indicative information has been provided.

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

2.2.5.3 Noise

The latest detailed analysis of the national road and rail noise problem in Denmark dates back to 1994. Since then only project specific data is available. The national noise data for Denmark is hence too aggregated to provide detailed information. The data available do not distinguish between time of day. More details are available for aviation noise.

2.2.5.1 Nature and landscape

There are no official Danish statistics on this area: But on the project level the impacts are being assessed.

2.2.6 Taxes, charges, subsidies

Table 11 gives an overview of the data used. For road transport the data quality is considered to be good. For the remaining modes collection of data has been difficult.
Table 11
Input data for taxes, charges and subsidies

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

	Road
	Revenues from Vehicle registration Tax, Circulation Tax, Fuel Duty, and Bridge tolls from the Danish ministry of Finance.
	3 vehicle categories 
	Good data, high quality

	Rail
	Data on rail revenues has been almost impossible to obtain due to the structural changes in the Danish rail sector. Subsidy data from the Danish Statistical Office.
	No revenues available. Subsidies are broken down into 3 classes.
	No revenues available. The other data is of good quality, but incomplete.

	Public Transport
	Information from the Danish Statistical Office and Amtsrådsforeningen.
	Information is broken down into 3 classes.
	The data is of good quality, but incomplete.

	Air
	Information from the Danish Statistical Office.
	A total of infrastructure costs is given.
	The data is of good quality.

	Inland waterway
	-
	-
	-

	Shipping
	Revenues of seaports not available.
	
	

	Source: PRODEC.


3 Results from the Danish pilot account

3.1 Infrastructure costs

The methodology used for the assessment of infrastructure costs is described in detail in Link et al. (2000).

3.1.1 Brief summary on the methodology used  

Infrastructure costs contain capital costs (depreciation and interests) for new investments and for replacement of assets on the one hand and running costs for maintenance, operation and administration/ overheads on the other hand. The basis for estimating capital costs is the value of the capital stock. Several methods to quantity the capital stock are described in UNITE D2. 

Good data were available for the infrastructure costs of roads while data for rail, port and airport infrastructure costs is scarce. These are discussed in detail in the respective sections of this deliverable.

3.1.2 Road transport

The Danish road network hasn’t changed significantly in recent years. Increasing from 71 321 km in 1996 to 71 437 km in 1998 the network has within two years made an expansion of 116 kilometres corresponding to an increase of 0.16 %. During the 1990’s the Danish road network has increased with only 1%, although the number of cars, vans and lorries in the same period increased with 21%.  

The total mileage for passenger cars is estimated to increase significantly. In 1996 the total mileage for passenger cars amounted to 33 184 million vehicle kilometres. This number is believed to reach 42 301 in 2005, which is an increase of 9 117 million kilometres or a total of 22%.

As it can be seen in Table 12, the total length of the Danish road network is not believed to increase significantly in the years to come. The investment per year, however, is estimated to stay at the same level for the years to come due to improvements and maintenance of the existing road network.

[image: image10.wmf]Unit

1996

1998

Takeoffs and landings

Number

1464226

1464199

Passengers embarking/disembarking2)

Number

10254162

10347312

Cargo loading/unloading

1000 t

129

119

1) The majority of the domestic and international traffic originates or has its 

destination at Copnehagen Airport – 2) Passengers counted at each boarding/de-

boarding airportSource: Statens lufthavnsvæsen, 1999

Table 12
Infrastructure costs for road transport in Denmark
 - Euro mill. -

Capital costs were derived using the PIM. The following table shows the results.
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Passenger transport
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4717

5369

Regional passenger transport
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3020

3052

Long distance passenger transport
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1697

2317

Freight transport
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617

616.4

Source: DSB, Annual Report, 1998


3.1.3 Rail transport

Until 1997 The Danish National Railway Agency (DSB) was responsible for all railway tracks and all train operations in Denmark. In 1997 the Danish State Railways where split into two: A new limited version of the Danish State Railways (DSB) as a train operator (and still state owned), and the Danish Railway Agency (Banestyrelsen), which maintains and develops the Danish railway network. 

DSB is from 1997 an independent public body and is obligated to handle most of the trains at the 2 261 kilometres tracks in Denmark. It should be noted though that DSB beside the rolling stock still hold substantial values in land and buildings.

Unfortunately the split into the Danish State Railways and the Danish Railway Agency resulted in poor and incomplete statistical data for 1996 (just before the split-up) and 1998 (just after the split-up). The infrastructure costs for rail transport in Denmark that it has been possible to obtain can be seen in Table 13.

Table 13
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Infrastructure costs for rail transport in Denmark
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This data is not sufficient to estimate rail infrastructure costs for UNITE. 

3.1.4 Other rail companies 

Denmark has 13, mainly regional train companies, besides the national railways (DSB). These private companies are responsible for operating trains on well defined lines. They almost all operate on behalf of the regional bodies.

Just recently has the train operation on a section of the Danish rail network been privatised, British Arriva will operate the trains. No data on the specifics of the privatisation is publicly available.

Totally the private railways possess 500 kilometres of track and the typical track has a length of 30-40 kilometres. Their typical functionality is as link between the long distance- and regional trains of DSB. 

3.1.5 Aviation infrastructure

In 1999 Denmark had 24 manned airports. Fourteen airports have runways of at least 1 800 metres (1997) and are thus capable of receiving large aircrafts. About one third of these are part of the route network. Copenhagen Airport is the largest of the airports in Denmark, and is the leading airport in Scandinavia. 

Most passengers on scheduled international flights pass through Copenhagen Airport and almost all domestic flights depart from or arrive at Copenhagen Airport. Since the opening of the Great Belt Fixed Link domestic air travel has declined as more and more people prefer to travel by train or by car rather than by airplane on medium distance trips. This seems to indicate that future investment will be concentrated at Copenhagen airport and that probably no more regional or local airports will be build in the future. There are on-going discussions of building a new airport in the vicinity of Århus. The infrastructure cost for aviation in Denmark can be seen in Table 14.

Table 14
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The infrastructure costs for airports fluctuates quite substantially from year to year reflecting specific construction projects. No estimation of capital and running costs were made. 

3.1.6 Public transport infrastructure – Tram, Metro

In the upcoming years a new underground Metro will open in Copenhagen. The Metro will have 22 stations of which 9 of them will be under ground.

The Metro is expected to increase the total number of passengers. 34 new trains will run the tracks, by the expected opening between 2003 and 2005. No estimation of infrastructure costs were made.

3.1.7 Inland waterways, inland waterway harbours and seaports

Denmark has no inland waterways and hence no inland harbours. The infrastructure investments for seaports in Denmark can be seen in Table 15. The information available did not allow us to estimate capital costs and running costs.

Table 15
Infrastructure costs for seaports in Denmark

- Euro mill. -
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3.1.8 Special investments

Denmark has in the focus period of the UNITE project opened two major sections of transport infrastructure; the Great Belt Bridge and the Øresund Fixed Link. These investments go beyond the standard cost and revenues of the Danish transport sector and hence their costs have been separate from other costs. The total costs of these two structures are seen in Table 16.

Table 16
Infrastructure costs for special investments

- Euro mill. -
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3.2 Supplier operating costs

The availability and composition of supplier operating cost data is difficult to obtain in a standardized way. The results are consequently organized as a reflection of the available annual reports.

3.2.1 Brief summary on the methodology used

In the UNITE project it was agreed that the main emphasis should be on such modes where a high involvement of the state and a high degree of subsidisation is given. This means for Denmark to analyse first of all the national rail carrier Danish State Railways (DSB) and the Danish Railway Agency (Banestyrelsen). Furthermore, non-DSB rail companies and public transport companies (tram, metro, and buses) have to be included.

The liberalisation and reorganisation of the public transport sector in Denmark has in some cases complicated the data collection and in others improved it.

Major organisational changes in the sector have made it more difficult to find historic data. Also, data collection has become more complicated as one now deals with private companies (operators) in a highly competitive market. 

It has on the other hand, for the rail sector, become easier to gather information on e.g. the rail network maintenance cost, as these are now consistently collected and accessible as they are used as the basis for assessing the infrastructure payments required from operators.

3.2.2 Danish State Railways (DSB)

DSB is in a transition process from being a state owned company to becoming a limited company operating in a competitive market. This transition is among other things visible from a substantial reduction in the number of employees between 1996 and 2001. 

The change in 1997 makes 1996 and even 1998 less useful for 2005 forecasts and non-representative for the cost structure of efficiently run railways in Denmark. As the Danish railway network will be available for free competition from 2003, detailed information from the train operators are increasingly difficult to get hold of.

The grouping of figures in the annual reports from DSB have changed quite a bit over the last years, making it sometimes difficult to ensure consistency. 

Data concerning the rail network is obtained from the Danish Railway Agency (Banestyrelsen) from the annual reports of 1999 and 2000.

Based on this two forecast types have been applied. One which is a simple application of the 2000 figure for 2005, implying that the market adjustment processes of the DSB is now complete and their magnitude is thus not likely to change. The other is based on the average of the 1999 and 2000 figures. The rail infrastructure costs for Denmark can be seen in Table 17.

Table 17
Rail infrastructure use cost 1996, 1998 and 2005

- EURO mill. -
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Circulation Tax

656
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1111
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As it can be seen in Table 17 the majority of the infrastructure use cost is paid by DSB. Currently all other train operators are of marginal importance. The payment for the usage of the rail connection across the Great Belt is not included. The 2005 costs estimates are based partly on budget revenues stated by the Danish Railway Agency for 2001.

The freight transit subsidy is a subsidy paid to freight operators with either a start or end destination in Denmark, and subsidies paid to freight crossing the Øresund by ferry. Data on subsidies prior to 1999 has not been available.

3.2.3 Other rail companies

No data from other sources than DSB has been available and as it can be seen from the data DSB represented 98.8% of the infrastructure payments in 2000. The other rail companies are smaller rail operators. With the liberalisation in 2003 this might change but it is unlikely that major changes in this structure will apply before 2005.

3.2.4 Public transport

The difficulties in accessing data for the Public Transport Sector following the widespread liberalisation is well known all over Europe and is equally a problem in Denmark. What is accessible are general data on expenditure for running the public transport services and the subsidies paid. However, no detailed data on the operation on the single bus level is available.

According to an analysis made by the Danish Road Safety and Transport Agency approximately 11% of the total cost of the transport companies are used for administration, marketing etc. (Færdselsstyrelsen, 1999).
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Table 18
Cost elements for public transport companies in Denmark – 1996, 1998 & 2005

Table 18 shows the expenditures for all bus companies. The forecast has been made with the assumption that there is no reason to assume that the 11% administrative costs should either decrease or increase. The liberalisation of the public transport sector was liberalised more than 10 years ago and focussed administrative regimes are in place.

Also, there is little likelihood that the cost of running the public transport service should increase or decrease so the price index has been used to estimate the values for 2005. 

In 2003 the first section of the Metro in Copenhagen will open. The forecasts provided are based on the official estimates of the Ørestadsselskab from 1999 (Ørestadsselskabet, 1999). Assuming the full development of the Metro the total running cost is estimated to €24 million per year. The last section (section 3) is waiting for political acceptance. The expected running and maintenance cost of the Copenhagen Metro in 2005 can be seen in 

Table 19
.

Table 19
Expected running and maintenance cost of the Copenhagen Metro opening 2003-2005 – 1999 prices EURO mill. (Ørestadsselskabet, 1999)

	Operation cost
	Metro section 

1 + 2
	Metro section

1 + 2 + 3

	Options price for operation and maintenance
	15.1
	20.0

	Higher electrical costs than assumed in the option price
	1.5
	2.0

	Running improvement exceeding maintenance
	1.1
	1.3

	General marketing
	0.5
	0.7

	Total
	18.2
	24.0


If section 3 is not constructed then the total operation cost in 2005 is expected to be €18.2 million.

No Trams and Trolley busses operate in Denmark.

3.3 Delay Costs due to congestion

3.3.1 Brief summary on the methodology used 

The VOT for all modes of transport are based on the values set forward by the Valuation Note, with a VOT-factor of 1.149 for Denmark (Nellthorp et al., 2001).

3.3.2 Individual Road Passenger Transport

Data on the distribution by purpose by road category in vehicle km is not available for Denmark. Hence the figures provided by IWW in the Germany Accounts have been applied as substitution assuming a similar mix. 

The vehicle occupancy of motorcycles has been roughly assessed to 1.05. Motorcycles are not a big mode of transportation for neither business nor private purposes in Denmark, but they are for leisure. The basic input data for the 1998 VOT calculation can be seen in Table 20.

Table 20
1998 VOT input data for individual road passenger transport in Denmark
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The resulting average time costs, road-specific travel speeds and the resulting time costs per kilometre are shown in Table 21 for normal (free-flow) and congested traffic conditions. 

The average speeds provided are based on studies of the speed on the Danish road network (Danish Road directorate, 2000). These average speeds are not assumed to change over time. However, automatic speed control using camera surveillance will be implemented in the years to come, and may well reduce the average speed especially in urban areas.

The travel speeds in congested situations have been based on rough estimations, as no information is available. A major study is under way on this subject in Denmark, but no results are currently available. The Value of Time for congested situations have been set 50% higher for all modes than for free flow situations as described in the Valuation Note. 

Table 21
Kilometre-specific time costs for individual road transport in Denmark (1998)
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The consumption of fuel in Denmark is increasing. This is mainly due to the economic growth and partly a reflection of a decreasing relative cost of gasoline during the 90’s. Thus improving the competitiveness of the car compared to public transport. The figures for fuel consumption are based on figures from the Danish Road Directorate (0.089 l/km) (VD, 1999). The traffic volumes provided are equal to the numbers found in the environmental section.

The continuing relative reduction in fuel prices is not likely to continue from 1998 onwards. Thus the price found for 1996 has been applied to 2005, even though it may well increase even more. 

3.3.3 Scheduled road passenger transport

The distribution of passenger km by road type is not available for public transport by trip purpose. Instead the figures applied in the German Pilot Account have been applied as a reasonable assumption and can be seen in Table 22. Denmark has currently no tramways.

Table 22
VOT Input data for public road passenger transport in Denmark (1998)

[image: image20.wmf]1998

Mileage

Energy Use

PM10

NOx

SO2

CO

NMVOC

CO2

mill Bus-km

PJ

tonnes

tonnes

tonnes

tonnes

tonnes

tonnes

Urban Buses (Diesel)

574

5.5

203

5.234

129

1.419

365

408000

Diesel fuel


The average speeds provided are based on studies of the speed on the Danish road network as described above. The figures provided are for long vehicles. No average speed data for congested situations are available so again the figures of the German Pilot Account have been used in Table 23. No information concerning the distribution of late arrivals of public transport due to congestion have been available to the project.

Table 23
Kilometre-specific time costs for public road transport in Denmark (1998)
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The traffic volumes for the Copenhagen S-Trains are also provided. For 2005 this number also include the Copenhagen Metro that open in 2003 and is fully operational in 2005. Due to the uncertainty forecasting the number of passengers using the S-Trains no changes are assumed from 1998 to 2005. 

3.3.4 Road Freight Transport

The total time and additional time costs for road freight transport is based on the assumptions discussed for individual road transport. 

Table 24
Traffic volume and total costs for road freight transport in Denmark (1998)
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3.3.5 Rail Passenger transport

The VOT for the average rail passenger in Denmark can be seen in Table 25.

Table 25
VOT for the average rail passenger in Denmark (1998)
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Provided that the rail operator, currently DSB, does not keep delays below an agreed minimum with the infrastructure provider, a fine must be paid. Hence, detailed delay figures exist on the train operations in Denmark. But they have not been organised into long and short delays and have not been available by minutes. 

Consequently, for this analysis we have assumed a 75% / 25% split between the percentage delays that are short and long. The average duration of a short and long delay is based on the provided IWW figures.

No changes in the delays for 2005 are expected. The delay probability used in the assessment of the time costs per passenger rail trip in Denmark can be seen in 

Table 26
.

Table 26
The delay probability per passenger rail trip in Denmark (1998)
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3.3.6 Rail Freight Transport

The freight division of the National State Railways (DSB) has gone through a period of significant change and experienced serious problems. The amount of freight has gone down and there have been delays – probably all long – on approximately 13% of all departures.

Approximately one-third of all transported freight is combined transport.

In 2005 the amount of freight transported by rail is expected to have increased to the 1996 level again following the selling of the freight division to Railion owned by Deutche Bundesbahn (DB). The delay probability data for rail freight delay in Denmark can be seen in Table 27.

Table 27
Input data for rail freight delay costs in Denmark (1998)
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3.3.7 Air passenger traffic

The number of domestic air passengers has gone down flowing the opening of the Great Belt Bridge. However, the international traffic to and from Denmark is growing quite substantially. This trend is expected to continue until 2005. The VOT for the average air passenger in Denmark can be seen in Table 28.

Table 28
VOT for the average air passenger in Denmark
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The delay probability of all passenger air services is 7.5% for small delays and 25.5% for heavy delays. These delay probabilities are based on results of the TREMOD model and reported in the German Pilot Account. Again this is a high estimate.

3.3.8 Air freight transport

The total amount of air freight transport has decreased following the opening of the Great Belt Bridge, reducing the competitiveness of airfreight on some destinations. This is not expected to increase again in the future. 

The delay probability of  freight air transport is the same as reported for air passenger transport, being 7.5% for small delays and 25.5% for heavy delays. These delay probabilities are again based on results of the TREMOD model as reported in the German Pilot Account.

The airfreight cannot be subdivided into mail and non-mail cargo.

3.3.9 Waterborne Transport

Delays statistics of waterborne transport in Denmark has not been available. 

3.3.10 Summary on the Danish delay costs

The summarised total delay costs by mode for 1998 is seen in Table 29.

Table 29 

Summary of Total Delay Costs Denmark 1998

- Euro mill. -
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The total user cost by mode for 1998 broken down by road type, rail link type, etc., is seen in Table 30.

Table 30
Total delay costs Denmark 1998

-  Euro mill. -
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The average delay costs by mode for 1998 broken down by road type, rail link type, etc., is seen in Table 31.

Table 31
Average delay costs Denmark 1998
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3.4 Accident costs 

This chapter presents the results for the UNITE pilot accounts of Accident Costs for Denmark. 

For the accounts, the working steps carried out here are documented in detail along the following structure: 

· Physical Units

· The costs of material damages

· Administrative costs

· The costs of medical treatment

· Costs of the economy (production losses)

· The Risk Value

3.4.1 Brief summary on the methodology used

The Danish system for gathering accident statistics is very well developed particularly in the field of accidents involving personal damage. On the other hand, there is no systematic approach for gathering information on material damage accidents. 

The official statistics for accidents on the roads is based on reports from the police. Only information about accidents where the police have been involved is available. All accidents, which involve fatalities, are present in the statistics. Accidents involving severe damage to human health are more likely to be reported to the police than accidents, which only imply slight injuries. Furthermore, accidents involving vehicles are more often reported to the police than accidents involving bicycles. The extent of the accident and the mode of transport are important aspects when making clear whether the accident has been reported to the police or not. 

In case of accidents with slight personnel damage the police has been found to report approximately 10% and with severe personnel damage approximately 50% of all accidents (Andersen & Kidholm, 1998). Accidents involving personal damage not reported to the police are often single accidents e.g. where people manage to get medical treatment themselves and where police involvement is not required. 

In order to be able to assess the material damage of car accidents a number of approximations have been made based on data collected from one major Danish insurance company. Because this data is a broad estimate only, it has not been to the summary document D8.

Rail accidents are relatively rare and no official accident reporting system for material damage accidents seems in place. For busses, many of which are privately run, the accidents either do not get reported or are simply not available. 

Aviation is special in the sense that a long tradition for accident reporting is available. However, the accident rate is very low even for material damage accidents.

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

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

The specific cost categories within accident costs should generally be counted as internal or external as shown in Table 32.

Table 32
Internal/external accident costs
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3.4.2 Physical Units

Physical units are the number of accidents, injuries and fatalities, which are valued by the five cost categories identified in Interim Report 8.2. The material damage accidents influences the cost category “material damages” and parts of the administrative costs for police, justice and the insurance sector. Damage to human health or live affects all cost items besides material damages. 

In road transport three levels of disaggregation of the physical units has to be considered:

· The type of transport infrastructure

· The cost bearer, indicating the vehicle type

· The type of physical unit and its degree of severity.

3.4.2.1 Road accidents

The number of people slightly injured in road traffic in Denmark is growing despite the fact that the total number of accidents is declining. The severity of the average accident is simply being reduced faster than the total number of accidents. 

In 1998 499 people were killed in the traffic in Denmark. This is an increase of 2 persons in comparison with the 1997. This implies that the continuous positive development in Denmark with less people being killed in the traffic every year has been stopped or at least halted. 

The improvements should be observed remembering that the traffic work has increased 23% from 1990 to 1999. Whether this is a continuous trend is however unclear. 

In reviewing the figures it should be noted that bicycles are a very popular mode of transportation in Denmark. Bicyclists are by far the road users, who are most involved in accidents, if one leaves out passenger car accidents. Another group of soft road users are the pedestrians, who are placed third on the accident list. These two kinds of road users have also seen a decline in the amount of accidents and fatalities in the last 10 years.

When observing the numbers for motorcycles and mopeds one must bear in mind that a shift from driving original mopeds to the newly introduces mopeds 45, which have to be registered as a motorcycle has taken place.

The estimated figures for 2005 concerning both materials damage and damages to human health or life have been estimated expecting a continued positive development, despite the halt recorded from 1998 to 1999. 

The forecast of slight and severe accidents is based on an assumption of an equal sized reduction in all types of road accidents till 2005 of 17.3%. This despite the previous remarks concerning the possible future growth in the number of accidents due to the very high growth in traffic seen in the last 5 years.

3.4.2.2 Rail accidents

In Denmark no distinction between Danish National Railways and regional railways is made. Furthermore, on-board staff and other staff are summarised in a single number and no differentiation is made between slight and severely injured. 

In this report the operators on the Danish railway network is regarded as one company. As the Danish State Railways transports around 95% of the railway passenger volume in Denmark, and information about other railways is scarce.

There are no data on the number of slightly injured people in rail operations. Slightly injured people have been defined to be people who return to their work place/everyday life within 14 days. People who need more than 14 days to recover are defined as severely injured people and people who die within 30 days of the accident are defined as fatalities. The definition has been put forward by The Danish National Railway Agency, who also estimates that between 10% and 15% of the injuries result in permanent damages.

When trying to estimate the number of accidents for the year 2005, a number of aspects must be taken into account. A general reduction in the number of accidents has been seen. In the beginning of the 90’s Automatic Train Control (ATC) was introduced on most lines. This significantly reduces the risk of a train passing a full stop signal, along with other security measures. A new and improved system, which is simpler in its structure, will be introduced in the near future for local and regional trains. Funds have been set aside for this system, which will probably result in a decline in the number of rail accidents in the future. 

The figures for 2005 have been produced as an average of the accidents, which have occurred from year 1990 to 1999. The number of accidents on Danish railways is of a small magnitude. This implies that a small change in the number of accidents/people injured will mean a proportionally large difference from one year to another. The average of ten years has been used as a better basis for forecasting.

3.4.2.3 Aviation

When discussing slight and severe accidents for the aviation industry, one has to keep in mind that great fluctuations will occur if a severe accident for a large passenger airplane actually does happen. In Denmark there has not been any severe accidents for large passenger airplanes in the years 1996 and 1998. In 1996 only one person was killed and in 1998 a total number of 14 people lost their lives (mainly due to one accident on the Faeroe Islands, where an military airplane crashed under landing). 

Trying to make an estimated number for the year 2005 is therefore connected with some element of uncertainty. It can be argued that security in the aviation industry is improving and will improve in the future. However, at the same time the total number of airplanes is rising. More airplanes in the air obviously involves the risk of a rising accident rate. An average of the years 1990 to 1999 has therefore been used as an estimate for year 2005. 

The total number of accidents for all modes in Denmark can be seen in Table 33.

Table 33
Casualties transport accidents in Denmark 1998
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3.4.3 Material damages

Accidents with only material damage have proven very difficult to collect data about, both for passenger cars, rail, public transport and aviation.

Some difficulties are linked to the derivation of exact figures dealing with material damage cost as regards cases reported to the insurance. The data required for completing this category is lacking or somehow insufficient, reasoned the absence of directly observable references. There has therefore be used a methodology based on data published by “The Danish Insurance Information Service”.

Around 30% of the 1.8 mill vehicles owners in Denmark annually becomes victims of traffic accidents corresponding to 540 000 vehicles. The year 1996 operates with 625 056 casualties of accidents including vehicles. This number deviates from what UNITE defines as accidents, since insurance companies include categories as “theft” and windshield damage as accidents.

The Danish State Railways have made a distinction between slight and severe accidents with only material damage, which says that a slight accident implies a cost of less than €10 000 and a severe accident a cost of more than €10 000. 

3.4.4 Administrative costs

Administrative costs are composed of the costs for police, justice and for the insurance sector.

According to statements from Danish Police, time requirements to administer damages and injuries are variables involving several parameters;

· Turn outs

· Presence at the scene of the accident

· Inquiries

· Attendance in legal affairs 

· Composition of report

Arriving at an accident and handling the situation, varies with the extent of the accident. A slight accident can require time with an interval between 15 minutes to more than 60 minutes and a severe can take from one hour to more than four hours. 

Likewise can be said about the matters concerning time requirements and administrative costs by justice, liability and health insurance companies.  

An element of the costs in justice and insurance affairs can be expressed in wages. These are not the cost for handling an injury/damage cases singularly, but can be composed of other matters in that particular profession.

3.4.5 Medical treatment

Treatment costs are costs of the health sector incurred by accidents such as hospitalisation, outpatient treatment, private doctor, specialist, psychologist, training etc. The cost assessment is based on interviews at Odense university hospital (Andersen & Kidholm, 1998) and this information has subsequently been compared with public databases. 

3.4.6 Production losses

The production loss is the sum of the production loss of leave, invalidation and death. The assessment is based on information on primary income per year per accident type, sex and age interval.

The casualties by age have been in the required intervals showing an average loss of production of approximately 32.5 years for Denmark. 

Information concerning treatment has been difficult to access. Stationary treatment data is taken from Andersen & Kidholm (1998) for death casualties and severe accidents with no steady reduction in working power. However the other data from Andersen & Kidholm (1998) is focussed on the duration of different types of treatment, not on days. As no conversion seems obvious in this case, the figures from the German Pilot Accounts have been applied.

No replacement cost data has been available.

The welfare loss is not directly assessed, but based on an arbitrary political ambition of including welfare elements in the prioritisation of transport policies. The welfare loss is calculated by multiplying the person related cost by a factor.

The railway authorities use the approach developed by the Danish Road Directorate to welfare loss estimation.

3.4.7 The Risk Value

No data or studies on risk values or gratification payments have been found. Consequently, the values of the German Pilot Account have been applied.

The summary by cost category, by main costs bearer and the externality of the costs for Denmark is seen in the table below.

Table 34
Summary by mode

	
	TOTAL
	Costs by cost category
	
	
	

	Mio. Euro 1998
	
	Material damage
	Administrative costs
	Medical treatment
	Production losses
	Risk Value

	Total Road
	2.697,0
	826,0
	16,2
	361,8
	301,0
	1.192,1

	Total Rail
	63,6
	0,9
	0,3
	12,7
	7,7
	42,1

	Total Aviation
	11,8
	0,3
	0,0
	0,6
	1,2
	9,6

	Total inland navigation
	0,0
	0,0
	0,0
	0,0
	0,0
	0,0

	Total maritime shipping
	76,1
	0,1
	0,2
	18,4
	10,0
	47,4

	Total
	2.848,5
	827,3
	16,6
	393,5
	319,8
	1.291,2

	Share
	100,0%
	29,0%
	0,6%
	13,8%
	11,2%
	45,3%


The totals concerning the cost due to damage to property is listed below.

Table 35
Cost due to damage to property

	Costs due to damages to property
	
	
	

	
	TOTAL
	Costs by cost category
	

	Mio. Euro 1998
	
	Material damage
	Administra-tive costs

	Road Accidents
	842,2
	826,0
	16,2

	  Damage to vehicles
	811,5
	796,3
	15,2

	    Passenger car
	629,3
	621,3
	8,0

	    Van
	72,7
	71,4
	1,3

	    Truck
	34,3
	33,6
	0,6

	    Bus / Coach
	11,8
	11,6
	0,2

	    Tractor
	4,6
	4,5
	0,1

	    Motorcycle
	24,9
	24,2
	0,7

	    Moped
	30,6
	29,7
	0,9

	    Cycle
	2,2
	0,0
	2,2

	    Pedestrian
	1,1
	0,0
	1,1

	  Public property
	25,7
	24,9
	0,7

	  Other private property
	8,6
	8,3
	0,2

	Rail Accidents
	1,0
	0,9
	0,1

	  Rolling stock
	1,0
	0,9
	0,1

	  Other company assets
	0,0
	0,0
	0,0

	  Public property
	0,0
	0,0
	0,0

	  Other private property
	0,0
	0,0
	0,0

	Aviation Accidents
	0,3
	0,3
	0,0

	  Rolling stock
	0,3
	0,3
	0,0

	  Other company assets
	0,0
	0,0
	0,0

	  Public property
	0,0
	0,0
	0,0

	  Other private property
	0,0
	0,0
	0,0

	Inland navigation
	0,0
	0,0
	0,0

	  Rolling stock
	0,0
	0,0
	0,0

	  Other company assets
	0,0
	0,0
	0,0

	  Public property
	0,0
	0,0
	0,0

	  Other private property
	0,0
	0,0
	0,0

	Maritime shipping
	0,1
	0,1
	0,0

	  Rolling stock
	0,1
	0,1
	0,0

	  Other company assets
	0,0
	0,0
	0,0

	  Public property
	0,0
	0,0
	0,0

	  Other private property
	0,0
	0,0
	0,0

	Total Road
	842,2
	826,0
	16,2

	Total Rail
	1,0
	0,9
	0,1

	Total Aviation
	0,3
	0,3
	0,0

	Total inland navigation
	0,0
	0,0
	0,0

	Total maritime shipping
	0,1
	0,1
	0,0


Other accident cost categories (medical treatment, production loss and risk value) can not be disaggregated by vehicle type.

The totals concerning the cost due to damage to human health of life is seen in the table below.

Table 36
Cost due to damage to human health or life

	
	TOTAL
	Costs by cost category

	Mio. Euro 1998
	
	Administra-tive costs
	Medical treatment
	Production losses
	Risk Value

	Road / public transport
	1.854,8
	0,0
	361,8
	301,0
	1.192,1

	  Car passengers
	1.447,4
	3,8
	287,5
	198,0
	958,0

	  Motorcycle drivers
	151,0
	0,4
	35,6
	20,4
	94,6

	  P.T. passengers
	12,8
	0,0
	3,2
	2,0
	7,6

	  P.T. personnel 
	0,0
	0,0
	0,0
	0,0
	0,0

	  Truck drivers
	124,6
	0,1
	5,4
	3,5
	115,7

	  Pedestrians / Cyclists
	156,7
	1,0
	80,0
	75,4
	0,2

	  Others
	14,1
	0,0
	2,0
	1,7
	10,4

	Rail traffic
	62,6
	0,1
	12,7
	7,7
	42,1

	  Passengers
	0,0
	0,0
	0,0
	0,0
	0,0

	  On-board staff
	0,0
	0,0
	0,0
	0,0
	0,0

	  Other staff
	0,0
	0,0
	0,0
	0,0
	0,0

	  Suicide
	0,0
	0,0
	0,0
	0,0
	0,0

	  Others
	62,6
	0,1
	12,7
	7,7
	42,1

	Aviation
	11,4
	0,0
	0,6
	1,2
	9,6

	  Passengers
	0,0
	0,0
	0,0
	0,0
	0,0

	  On-board staff
	0,0
	0,0
	0,0
	0,0
	0,0

	  Other staff
	0,0
	0,0
	0,0
	0,0
	0,0

	  Others
	11,4
	0,0
	0,6
	1,2
	9,6

	Inland navigation
	0,0
	0,0
	0,0
	0,0
	0,0

	  Passengers
	0,0
	0,0
	0,0
	0,0
	0,0

	  On-board staff
	0,0
	0,0
	0,0
	0,0
	0,0

	  Other staff
	0,0
	0,0
	0,0
	0,0
	0,0

	  Others
	0,0
	0,0
	0,0
	0,0
	0,0

	Maritime shipping
	76,0
	0,2
	18,4
	10,0
	47,4

	  Passengers
	0,0
	0,0
	0,0
	0,0
	0,0

	  On-board staff
	0,0
	0,0
	0,0
	0,0
	0,0

	  Other staff
	0,0
	0,0
	0,0
	0,0
	0,0

	  Others
	76,0
	0,2
	18,4
	10,0
	47,4

	Total Road
	1.854,8
	0,0
	361,8
	301,0
	1.192,1

	Total Rail
	62,6
	0,1
	12,7
	7,7
	42,1

	Total Aviation
	11,4
	0,0
	0,6
	1,2
	9,6

	Total inland navigation
	0,0
	0,0
	0,0
	0,0
	0,0

	Total maritime shipping
	76,0
	0,2
	18,4
	10,0
	47,4


3.5 Environmental costs

Due to the traffic growth, Denmark is experiencing increasing environmental problems caused by the transport sector, particularly at the local level. But even so, the latest national assessments of noise dates back to 1994 and no clear picture of the problems of PM10 pollution presently exist. The energy consumption and overall pollution is however well described.

3.5.1 Methodology- Air pollution costs

It should be noted that no PM10 measurements have been undertaken in Denmark. The Danish PM10 analysis by Palmgren et al. (2001) is based on two methods. The first method is the Danish method used for generating national emissions. The other method applies a relation found in measured NOx and PM10 concentrations in London for four main vehicle types.

NOx has been measured and calculated for an average day as background concentrations and on specified measurement stations around Copenhagen. The results assessed the additions from traffic to the PM10 concentration in the background pollution in Copenhagen.

To be able to assess the national impact of PM10 in Denmark the figures found for Copenhagen have been downscaled to a regionally estimated background PM10 concentration of 22 μg/m3. This implies that the traffics addition to the PM10 concentration is 1/20 of the total exposure to PM10. 

It should be noted that the researchers generally found a good correlation between the Danish measurements and the British results.

3.5.2 Global warming

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

3.5.3 Noise

Data on the exposure to traffic noise is only published in limited proportions. In Denmark national noise estimations are done irregularly, reasoned the large expenses connected with the task. 

The burden of traffic noise constitutes a large problem in the urban area just like air pollution. The Environmental Protection Agency (EPA) defines dwellings exposed to more than 55 dB(A) as “dwellings under burden of traffic noise”, and dwellings exposed to more than 65 dB(A) as “under heavy burden of traffic noise”. These divisions will be used through when estimating the noise burdens.

The latest Danish mapping, which is reported in 1994, shows, that almost 550 000 dwellings are under burden of traffic noise levels above 55 dB(A).  From these 160 000 are exposed to heavy noise, meaning noise burden above 65 dB(A).

The Danish government puts forward objectives for the reduction of the future noise burden, stemming from the traffic sector. This decision is determined in the traffic plan of the Danish Government “Traffic 2005” published in 1993. 

 The main targets are:

· Not more than 50 000 dwellings should be under a noise burden above 65 dB(A) in the year 2010.

· When completion of new traffic projects the guiding limit values of noise proposed by EPA should also be followed in case of establishment of new traffic plans.

These noise targets are continuously tightened in Denmark.

3.5.4 Impacts on nature, landscape, soil and groundwater

The methodology applied to determine the annual costs of the year of investigation (here 1998) follows the approach taken by INFRAS/IWW (2000). According to this methodological approach, the costs of nature and landscape are defined as the share of the accounting period at the total loss of ecological resources caused by the construction of transport infrastructure from a defined base year until the year of accounting. 

The damages to nature and landscape are monetarised by estimating the costs of compensating nature for the land taken by new infrastructure. This includes the “installation” of new biotopes were natural areas are destroyed, the cleaning of soil and groundwater and the alternative unsealing of sealed ground. The result of the valuation of new infrastructure projects then are total compensation or repair costs discounted to the year of accounting.

3.5.5 Nuclear risks

Nuclear power is not used for energy production in Denmark. It should be noted however that the Swedish nuclear power plant Barsebäck, is located 10 km from central Copenhagen. Barsebäck is expected to stop its production before 2010. There is however an ongoing Swedish political discussion about whether to in fact close Barsebäck.

3.5.6 General Road transport

Between 1990 and 1999 Denmark has experienced a growth of 30% in car transport to a total of approximately 36 billion car km. This is reflected in the energy consumption that has increased by 16% in the same period.

The growth in transport is due to the increased car ownership in Denmark in general and in the Greater Copenhagen Region in particular. Denmark has also experienced an increasing number of motorcycles and particularly the mopeds 45. Also, the number of vans and large trucks has increased.

The emissions from passenger cars have been available only as aggregate numbers, not by engine type (diesel/petrol). However, the share of diesel passenger cars has traditionally been around 5% in Denmark. The share of diesel cars is currently increasing due to the availability, power and energy efficiency of the new diesel engines on the market. Hence a growth is anticipated in the number of diesel cars. 

As the mileage and energy consumption of cars in 1998 by engine type is not known, the energy consumption and mileage is assumed to follow the CO2 emissions for the same year.

The transport, energy consumption and emissions on all roads in Denmark can be seen in Table 37.
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Table 37
Transport, Energy consumption and Emissions on all roads in Denmark (1998)

As concerns the geographic distribution (highway, urban, rural) of the emissions, these have been assessed as equal to the 1999 distribution for all the years in question. This assumption is not entirely correct, as the trend during the 1990’s has been a shift of traffic towards the motorways and highways. The traffic on motorways has increased by 87% from 1990 to 1999 whereas other rural roads (incl. trunk roads) have experienced a growth of approximately 19%.

However, the emission distributions provided for 1999 may well be assumed applicable to both 1996 and 1998. Except where specifically mentioned all forecast values are based on a simple linear extrapolation of the numbers collected for 1996 and 1998.

In some cases this obviously makes no sense. This is the case e.g. for the CO and MNVOC emissions that have been significantly reduced over the period 1996 to 1998. In these cases the emissions for 2005 equal those of 1998. In some cases figures from 1999 or 2000 have been available and these have been used instead. 

No separate geographic distribution of SO2 has been available. Consequently, SO2 is distributed in the same way as the NOx emissions.

The number of noise-burdened dwellings is declining continuously and the reasons are several. Traffic calming has been implemented in many cities, leading most of the traffic round the densely built-up areas, speed restrictive arrangements are imposed and noise walls are constructed along some stretches of major arterials. Also, new dwellings and developments have to respect the permit limits of 55 dB(A) by the front and 30 dB(A) indoor. 

3.5.7 Rail transport

The rail sector is also growing in terms of the service provided – the trains operators ran 17% more train km in 1999 than in 1990. The majority of this growth can be accredited to the opening of the Great Belt Bridge for trains in 1997, where the transport of long distance trains had an increase of 62%.

In the same period of 1990 – 1999 an electrification program has increased the number of sections available to electrical trains. This has meant that the energy consumption has remained stable despite the growth in transport over the years. Thus, a shift from diesel to electrical traction is seen. The current split (1999) in energy consumption is approximately 74% from diesel and 26% from electricity.

The emissions distributed between passenger and freight onto electrical and diesel locomotives are not available from public Danish statistics. The information available concerns the mileages for each category. These have been combined under the assumption that the share of mileage run with e.g. electrical trains for passenger transport equals the share found for freight. This despite the fact that above average shares of diesel run freight trains is to be expected. 

Denmark has no high-speed trains and no high-speed trains are expected in the future. 

Denmark has two types of local/regional trains. The S-Tog, which is an urban rail system in the Greater Copenhagen Region and is purely electrical. The regional lines are small regional trains, normally operating on one-track lines and with low frequency outside the peak hours. They are feeder lines to the larger train lines. They represent about 11% of the train kilometres. All regional trains are diesel driven. The emissions from the regional lines are difficult to obtain.

The new metro being built in Copenhagen is described under Public Transport.

The transport, energy consumption and emissions for rail transport in Denmark can be seen in Table 38.
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Transport, Energy consumption and Emissions for rail transport in Denmark (1998) 

Railway noise mainly originates from the interaction between rails and wheels and the noise increases with the level of speed. Prior to 1997 Danish trains ran at a maximum speed of 140 km/h, now they run with a speed of up to 180 km/h, which increases the noise burden with 3 dB(A). Furthermore, the Danish National Railways (DSB) plan to run certain sections with up to a speed of 200 km/hour, which will add 1 dB(A) to the noise level. 

DSB will introduce new S-trains in the coming years, with noise emissions that are 10 dB(A) lower than the emission from the existing S-trains that they replace. It is expected that the number of noise-burdened dwellings, will be reduced to 50 dwellings as a result of the implementation of the new trains and the supplementary offerings of noise screens.

Since 1986 the Danish Railway Agency has been working to reduce noise along the main rail network. Since 1986, mounting of acoustic screens and offers of acoustic insulation have reduced the noise exposure for 9 700 dwellings. 7 700 dwellings are exposed to noise in excess of 65 dB(A).

The Danish National Railway Agency has spent almost €24.5 million on reduction of noise, of which €14 million has been spent on noise shields and €10.5 million has been spent at front isolation for dwellings with heavy noise burden. 

3.5.8 Public transport

Denmark currently has no lines operated by Trolley Buses, Trams, Metro or Light Rail. A number of bus lines, particularly in central Copenhagen are operated with gas busses. The gas buses represent a minor, but growing, share of the buses and no separate data has been found concerning these buses. The nations first metro is under construction in Copenhagen.

Public transport has decreased slightly in the period 1990 to 1999. This is probably due to both a simplification of the existing line system to fewer but more regular lines and the abandonment of frequent buses in some rural areas. The supply of public transport has however increased again in the period 1996 to 1998.

Surprisingly the emissions seem to have increased rather substantially compared to the rather limited growth in supply. This may well be due to the increasing traffic in particular in Copenhagen resulting in a more inefficient driving pattern.

The image of public transport in Copenhagen will change dramatically in the period 2003 to 2005 where the new Metro will open. The Metro runs perpendicular to the existing S-Tog lines, a direction heavily supported by bus lines. The environmental importance of this change is not completely clear. What may be expected however is a reduction in the number of buses running along the alignment of the Metro. The mileage, energy consumption and emissions for urban buses (diesel) in Denmark can be seen in Table 39.
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Table 39
Transport, Energy consumption and Emissions for urban buses (Diesel) in Denmark (1998)

3.5.9 Aviation

The opening of the Great Belt Bridge for rail traffic in 1997 and road traffic in 1998 has had a big impact on the Domestic flight patterns in Denmark. Prior to 1997 a 1-hour ferry connection operated every half hour was required for trips between the peninsula of Jutland and related islands and Zealand with Copenhagen. The Great Belt Bridge reduced this time gap to 12 minutes. 

As a consequence a number of local airports have closed and the domestic flights have seen a reduction of 22% in take-offs and landings. However, international traffic has increased 43%. The energy consumption for domestic flights is assumed to have stabilised in 1999 at a level 15% lower than in 1990. The international flights have in the same period increased the energy consumption by 25%.

Copenhagen Airport at Kastrup is Scandinavia’s largest airport and by far the biggest in Denmark and is consequently represented separately in Table 40.

The expected annual number of movements for domestic fights is assumed equal to the number found for 1999, as domestic air traffic is now assumed to have reached a sustainable number of flights. This of course affects the expected energy consumption and emissions. The mileage, energy consumption and emissions for aviation traffic in Denmark can be seen in Table 40.
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Table 40
Transport, Energy consumption and Emissions for aviation traffic in Denmark (1998)

As in other traffic categories, aviation noise is on the decline as new technologies are introduced. In 1994 the total number of dwellings with noise burden above 55 dB(A) was calculated to be 19 500 dwellings and this number expects to be reduced to 12 500 by 2005.

3.5.10 Inland waterway and short sea shipping

Denmark has by definition no inland waterways. However, due to the abundance of the sea and lakes quite a lot of leisure traffic is undertaken. These numbers are shown in Table 41.

Table 41
Transport, Energy consumption and Emissions for Inland waterway traffic in Denmark
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Despite the proximity to the sea, domestic short sea shipping is limited to some frequently visited harbours in Denmark. The short sea shipping traffic has also been affected by the opening of the Great Belt Bridge. The national ferry services were closed, but one private line operated by catamaran high-speed ferries to the north of the bridge remains.

The reduction in energy use on passenger vessels is mainly due to the opening of the Great Belt fixed Link in the years 1997 and 1998. The transport, energy consumption and emissions for short sea shipping in Denmark can be seen in Table 42.

Table 42
Transport, Energy consumption and Emissions for short sea shipping traffic in Denmark (1998)
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Noise costs due to short sea shipping are expected to be negligible.

An overview of the environmental costs for Denmark in 1998 is seen in Table 43.

Table 43
Environmental Costs for Denmark 1998
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3.6 Taxes, charges, subsidies

In Denmark the value of the total amount of taxes and duties collected is approximately 50 percent of the Gross National Product. Denmark has a wide system of taxes, with details for every vehicle type.

D5 pointed out the following problems concerning taxes, charges and subsidies:

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

· Although the scope of taxes and charges included into the analysis is defined along their relationship to the different cost categories (infrastructure costs, accident costs, environmental costs, supplier operating costs) they can hardly be directly compared with the respective cost category. The reason for this is first of all the historical evolution of national taxation systems with different and from time to time changing justification of taxation purposes, levels, structures and (eventually existing) earmarking procedures (see deliverable 2 for a more detailed discussion). Furthermore, the example of fuel taxation shows that taxes can be linked to different cost categories. An example for this is the situation in Germany: The fuel tax includes here an earmarked part for infrastructure costs, a part dedicated for general revenue raising, since 1999 an eco-tax part initiated due to environmental concerns but earmarked for funding social security systems.

· In the philosophy of the UNITE transport accounts with a cost side and a revenue side subsidies have to be treated at both sides of the account: Subsidies paid for infrastructure financing have to be considered as costs of infrastructure provision. The input data on investments used for capital stock valuation with the perpetual inventory model contain all investments spent per mode independent of their financial source. On the other hand, direct subsidies paid to transport operators (for example for public service obligations but also as compensation payments for reduced tariffs for certain social groups) increase the revenues of the respective companies and are often contained in the item “tariff revenues” in their business accounts. As far as possible the subsidies contained there are reported as additional information outside the main body of the accounts.

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

VAT is reported as additional information only. The basic principle for the UNITE accounts is a net principle, e. g. a reporting on a factor cost basis (see Nellthorp et al., 2001).

3.6.1 Road transport

Seen from an international perspective vehicle taxes in Denmark are quite high. The transport taxes are comprised of:

· Registration tax

· Green ownership tax

· Circulation tax

· Road usage tax

· Insurance tax

Furthermore the transport is affected by the environmental taxes for gasoline and diesel.

3.6.1.1 Registration tax

The registration tax has been collected since 1924 and is placed at vehicles registered by the Danish Police Department and the Central Register for Motor Vehicles (Centralregisteret for motorkøretøjer). The tax becomes an obligation after the first registration and is claimed before the use of the vehicle. 

The registrations tax is determined correspondingly to the value of the car including inside equipment (exc. radio) and VAT tax. The dutiable value also includes dealer profit, which is minimum 9%, but excludes costs of delivery, which reaches a maximum of €186.

The tax has remained constant for the years 1996, 1998 and 2001 and is forecasted to remain stable until 2005.

For used cars entering Denmark, the tax is calculated applying the same principle as for new vehicles, but the expenditure falls proportionately with the progression.

For new motorcycles the tax is calculated as 105% of the dutiable value between €861 – €1 563 and 180% for value above. For used motorcycles and light good vehicles, which enters Denmark an equally schedule concerning gradually reducing expenditures as the vehicles ages, is expressed. 

Vehicles that are covered by the law of route and tourist busses are exempted for tax.

Buses for private use are normally charged for registration tax, but in order to reduce the registration tax some reservations must be observed. Buses, which can be comprehended in this regulation, must be adapted for minimum 9 persons including the chauffeur and may only be used for conveyance of passengers. The tax is settled to 95% of the dutiable value, which lies above the first €750.

Taxis and rental cars are excused for registration taxes as well.

According to the registration law a lower tax is paid for equipment that improves road safety as airbags and anti-lock brakes.

3.6.1.2 Circulation/Green ownership tax

Circulation tax was in 1996 collected from vehicles, which is registered according to the Road Traffic Act
. For vehicles that don’t use petrol as motive power, a countervailing duty is implemented. The fixed tax rate primarily depends on the character and tare of the vehicle. For a regular passenger car (801-1 100 kg tare) the circulation tax is amounted to €156.

For new vehicles purchased after July 1st 1997 the circulation tax is replaced by a “green” tax, meaning vehicles before this date still must pay circulation tax corresponding to the older rules. According to the new law, the tax now depends on the gasoline or diesel consumption expressed in km per litre. By introducing this law, heavy vehicles that pollute less and light vehicles that pollute more, are equally charged. The connection between the tax and pollution makes the system more coherent and is therefore forecasted to last for the year 2005.

Taxis and rental cars are excused for circulation tax, but other taxes as countervailing duty is implemented as replacement.

Only buses that perform route duties are excluded from circulation tax. Meaning private buses and tourist buses are obligated to pay circulation tax.

VAT has been collected since 1970 with a starting value of 15% and has grown continuously up to 1992 to 25%. This percentage still holds today and is charged for all vehicles. However some vehicles are exempted from VAT and are only charged some fixed yearly rates. 

Buses are excused for VAT, but linked consumption’s such as freight and advertising are dutiable. Companies that perform both route and tourist duties are only excused for the part of the company, which concern route duties.

Denmark operates with 25 different kinds of environmental taxes, which contributes with €8.13 billion to the National finances (in 1999).  Some examples of environmental taxes are CO2 and SO2 taxes. The purpose of the environmental taxes is to lessen the total number of vehicles, and make it more advantageous to choose more environmental friendly vehicles and lessen unnecessary traffic.

Since 1927 a tax on gasoline and other mixtures of gasoline has been charged.

Determination of the future figures of environmental taxes is a difficult task reasoned the rapid fluctuations in gasoline prices. Following the growing trend, the forecasted and estimated value would be €0.669 for leaded petrol and €0.582 for the unleaded petrol for the year 2005.

All vehicles in Denmark pay fuel duty except route buses and other public transports that run on diesel. 

The fuel duty has been modestly progressive since 1994 and if the same pattern is maintained the fuel duty may not fluctuate much when forecasting the year 2005. This leads to the method of taking the average of the years 1996, 1998 and 2001 and use this figure as a rough estimation for 2005.

3.6.1.3 Road usage tax

Denmark has two Bridges from where bridge toll is collected. Before 1997 Denmark did not have such bridges and therefore the figures for 1996 is zero.

At July 1st 1997 the Great Belt Fixed Link (Storebæltsbroen) was opened for rail traffic and at June 14th 1998 it opened for road traffic. The Øresund Fixed Link (Øresundsbron) was opened 1 July 2000 for road and rail traffic between Denmark and Sweden.

3.6.1.4 Insurance tax

1 July 1975 an insurance tax for vehicles became effective and is still observed. The tax amounts to 50% of the premium of the public liability insurance for all vehicles excluding heavy vehicles and light good vehicles, which is settled to 25%. For buses that perform route and tourist duties the tax is amounted to 40% of premium.

For mopeds a fixed yearly tax of €30.7 is charged.

The total road transport revenues in Denmark can be seen in Table 44.

Table 44
Road Transport Revenues in Denmark 1998
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3.6.2 Danish State Railways (DSB)

Danish public transport does not pay fuel duty, and is excused for VAT.  Furthermore the Danish National Railroads (DSB) does not pay environmental taxes. This is an attempt to make it more economically attractive to choose rail transport for both passengers and freight.

Data gathered concerning rail track access charges has only been possible for the year 2001 and no information about the revenue has been available.  This tax is singularly paid by freight rails and is collected at a yearly basis. The tax corresponding to €204 is valid for per year per km of the section rented. Furthermore rail fare is collected both from passengers and freight as a kilometre charge.

Forecasting for taxes are estimated to remain unchanged to 2005. Forecasts for infrastructure charges are assumed to with the trend found between 1999 and 2000. The purchase of mainly ferry transport is assumed to remain at the level found for 2000.

Table 45
Revenues from taxes, charges and tariffs in rail transport – DSB

– € million –
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Subsidies to DSB are granted for running non-profitable services and termed contractual payments. For freight with a start and end point within Denmark as special freight subsidy is paid. Table 46 summarises the subsidies paid to DSB. The subsidies have not been forecasted.

Table 46
Subsidies for DSB 1996, 1998 and 2000

– € million –
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3.6.3 Other rail companies

The non-DSB share of rail transport in Denmark is quite small.

3.6.4 Public transport excluding rail

Public transport excluding rail means busses in Denmark. The tax revenue from busses is included in the table for road tax revenue (Table 44) and cannot be separated. 

Regions and municipalities subsidize most of the bus-companies in Denmark, as it can be seen in Table 47.

Table 47
[image: image41.wmf]Unit

1996

1998

Land area 

sqkm

43094

43094

Population 

1000

5251

5294

Population density

inhabitants/sqkm

122

123

Population employed

1000

2649

2698

Employment Rate

%

50.4

51.0

GDP

mill. EUR

142588

145840

GDP per capita

EUR

27154

27548

GDP growth rate

%

2.3

2.4

Consumer price index

1995 = 100

103

106

1) At market prices.Sources: Danish Statistical Yearbook, 2000.
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3.6.5 Aviation

September 1st 1991 the charter tax was replaced by a passenger tax at €8.60 per passenger, taking off from Danish airports. January 1st 1998 the tax was raised to €10 per passenger and is still effective for all travelling passengers leaving airports of Denmark. With 10288000 passengers in 1998 and 10206000 in 1996 the revenue can be seen in Table 48.

Table 48 

Aviation tax revenue in Denmark

- Euro mill. -
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3.6.6 Inland waterborne transport

Denmark has no inland waterborne transport.

3.6.7 Short sea shipping

There is no VAT tax on transport of passengers in Denmark.

4 Pilot accounts for Denmark

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

Table 49
Basic indicators for Denmark 1996 and 1998
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In Table 50, basic transport indicators used within the Danish pilot account are presented. The main findings for the Danish transport system are summarised within this chapter.

Table 50
Basic transport related indicators for Denmark 1998 per mode
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4.1 
Road transport

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

In table 55, a summary of the Danish road account for 1996, 1998 and 2005 is presented.

Table 55
Danish road account for 1996, 1998 and 2005 
- € million at 1998 prices -

	Costs
	
	
	

	Core information
	1996
	1998
	2005

	Infrastructure Costs
	1 281
	1 227
	1 170

	Capital costs1)
	6641)
	6511)
	6071)

	Running costs2)
	6172)
	5762)
	5632)

	Accident costs (user external)
	732
	679
	549

	Environmental costs
	764
	761
	581

	Air pollution
	544
	496
	292

	Global warming
	220
	265
	289

	Noise
	:
	:
	:

	Total3)
	2 7773)
	2 6673)
	2 3003)

	Additional information
	
	
	

	Delay costs
	392
	407
	480

	Time costs
	320
	334
	389

	Fuel costs
	72
	73
	91

	Accident costs (user internal)
	:
	:
	:

	Risk value
	2 311
	1 192
	949

	Environmental costs
	
	
	

	Nature and landscape, soil and water pollution
	132
	127
	73

	Nuclear risk
	-
	-
	-

	Total4)
	2 8354)
	1 7264)
	1 5024)

	Revenues
	
	
	

	Directly related to a specific cost category
	
	
	

	Charges for infrastructure usage
	35
	38
	50

	Fixed
	0
	0
	0

	Variable
	35
	38
	50

	Total
	35
	38
	50

	Other transport specific revenues
	
	
	

	Annual circulation tax
	656
	725
	1 111

	Fuel Duty
	1 096
	1 178
	1 560

	Vehicle registration Tax
	2 048
	2 439
	1 881

	Insurance Tax
	142
	179
	230

	Total
	3 942
	4 520
	4 782

	Subsidies
	0
	0
	0

	1) Including land value. These costs exclude the costs of the Great Belt Link and Oeresund Link. If these capital costs were included additional capital costs are: 1996: €252 million, 1998: €334 million and 2005: €299 million. - 2) Road maintenance costs only. - 3) Excluding noise exposure costs and the costs of the Great Belt Link and Oeresund Link. - 4) Total incomplete.

Source: PRODEC (2002)


In 1998, the core year of the pilot accounts, the largest cost block was total accident costs. Total accident costs amounted to €1.9 billion, out of these € 679 were external accident costs, i.e. those parts of accident costs that are not borne by road users themselves or by transport insurance companies but society as a whole. Infrastructure costs were €1277 million, and the environmental costs amounted to €761 million. Congestion costs, which in the UNITE accounts refer to costs of delay (e.g. time and fuel costs) and not to the deadweight welfare loss of congestion, were €407 million. On the revenue side, revenues related to the use of road infrastructure were €38 million in 1998. Other road transport-related revenues amounted to €4.5 billion.

Comments on specific cost categories

Infrastructure costs 

Infrastructure costs were quantified using the perpetual inventory method. The data required for the estimation of running costs was obtained from official statistics. Land value could not be excluded. It should be noted that only maintenance costs are included in running costs. The infrastructure cost data is considered to be of good quality. In the timeframe UNITE covers, two special infrastructure projects, Great Belt Link and Oeresund Link were completed. These links cannot be completely allocated to road or to rail transport and have been viewed separately for the estimation of capital costs. If the costs of these links were attributed wholly to road transport the road infrastructure capital costs would be: €916 million for 1996, €985 million for 1998 and €906 million for 2005, giving total infrastructure costs of €1533 million for 1996, €1561 million for 1998 and €1469 million for 2005.

Delay costs due to congestion

The basic data for the evaluation of delay costs due to congestion for road vehicles was of good quality. Missing data could be estimated, allowing the modelling approach for the UNITE pilot accounts described in Link (2000) to be used. The shares of congested traffic were taken from Germany, where a similar congestion mix has been quantified. It is open to what extent this transfer of data can and should be carried through.

Accident costs

The detailed input data required for estimating accident costs is reported annually by Statistics Denmark. This data is of high quality concerning personal injury but gives no indication of material damage. No reliable data for the valuation of material damage was available and this cost category was not presented. Under-reporting of road accidents was taken into account using a study from Andersen & Kidholm, (1998). In 1998 the breakdown of external accident costs is as follows: 53% were related to medical costs (all medical costs were considered to be external) 44% were related to production loss and the remaining small percentage was related to administrative costs. 

The 2005 forecast is based on the assumption that the present trend in the number of accident remains constant and that all types of road accidents will be reduced even though road transport is expected to increase over the same time frame. 

Environmental costs

Most basic data required for the evaluation of environmental costs has been obtained from the Danish National Environmental Research Institute (NERI). The data is of good quality and was suitable for quantifying environmental costs using the impact pathway method. For Denmark, no data regarding the emission of PM10 was available but general estimates could be made. It must also be noted that the latest detailed analysis of noise exposure due to road transport in Denmark dates back to 1994 and does not break down exposure by time of day. As this data was not suitable for the model utilised within UNITE, no estimation of costs relating to noise exposure could be made. These factors lead to some uncertainty regarding the results of the core environmental cost category, which can only be considered to be an estimation. Because of the comparatively high average age of vehicles in Denmark (eight years), environmental costs are proportionally higher than other countries within this tranche. 

Taxes, charges and subsidies

In comparison to other European countries, taxes in Denmark associated with road vehicles are quite high. The data required for the estimation of these taxes comes from official sources and is of good quality.

The average variable costs of road transport in Denmark can be seen in table 56. A breakdown of costs to vehicle for all roads was carried out and is presented on table 57. 

Table 56
Average variable costs of road transport per vehicle km: Denmark
- €/km at 1998 prices –

	All Roads 1998

	
	Average variable costs
	Average1)

	
	Motor-cycles
	Passenger cars
	Buses
	LGV
	HGV
	All road 

	Core information
	

	Infrastructure costs2)
	:
	:
	:
	:
	:
	0.02869

	Capital costs
	:
	:
	:
	:
	:
	0.015223)

	Running costs
	:
	:
	:
	:
	:
	0.013474)

	External accident costs5)
	:
	:
	:
	:
	:
	0.01588

	Environmental costs
	0.0151
	0.0094
	0.0885
	0.0362
	0.1223
	0.01779

	Air pollution
	0.0114
	0.0052
	0.0618
	0.0273
	0.0873
	0.01160

	Global warming
	0.0038
	0.0042
	0.0266
	0.0089
	0.0350
	0.00620

	Noise
	:
	:
	:
	:
	:
	:

	Total I6)
	0.01516)
	0.00946)
	0.08856)
	0.03626)
	0.12236)
	0.062366)

	
	

	Additional information
	

	Delay costs5)
	:
	:
	:
	:
	:
	0.00951

	Internal accident costs5)
	:
	:
	:
	:
	:
	0.02787

	Material damages
	:
	:
	:
	:
	:
	:

	Risk value5)
	:
	:
	:
	:
	:
	0.02787

	Environmental costs5)
	:
	:
	:
	:
	:
	0.00297

	Nature, landscape, soil and water pollution5)
	:
	:
	:
	:
	:
	0.00297

	Total II6)
	:
	:
	:
	:
	:
	0.040366)

	
	
	
	
	
	
	

	Revenues
	
	

	Fixed
	:
	:
	:
	:
	:
	

	Vehicle registration Tax
	:
	:
	:
	:
	:
	0.0570

	Insurance Tax
	:
	:
	:
	:
	:
	0.0042

	Variable
	:
	:
	:
	:
	:
	

	Annual circulation tax
	:
	:
	:
	:
	:
	0.0170

	Fuel Duty
	:
	:
	:
	:
	:
	0.0275

	Total III
	:
	:
	:
	:
	:
	0.1057

	
	

	Basic data
	Total

	Million vehicle km
	506.4
	35209.9
	590.4
	4897.7
	1561.2
	42 766

	Million passenger km
	58 082
	
	58 082

	Million tonne km
	
	
	
	10 697
	10 697

	1) Average costs are calculated by dividing the total costs or revenues by the total vehicle kilometres. 2) Insufficient data for the presentation of average variable costs. - 3) Including land value. These costs exclude the costs of the Great Belt Link and Oeresund Link.- 4) Road maintenance costs only. - 5) No allocation to vehicle groups possible. - 6) Total incomplete. 

Source: PRODEC (2002)


Table 57
Total costs of road transport: Denmark 
- € million at 1998 prices –

	All Roads

	
	1998

	4.2 
	Motor-cycles
	Passenger cars
	Buses
	LGV
	HGV
	Total

	Core information
	
	
	
	
	
	

	Infrastructure costs1)
	:
	:
	:
	:
	:
	1 227

	Capital costs
	:
	:
	:
	:
	:
	6512)

	Running costs
	:
	:
	:
	:
	:
	5763)

	External accident costs1)
	:
	:
	:
	:
	:
	679

	Police / Administration
	:
	:
	:
	:
	:
	16

	Health costs
	:
	:
	:
	:
	:
	362

	Production loss
	:
	:
	:
	:
	:
	301

	Environmental costs
	8
	332
	53
	177
	191
	761

	Air pollution
	6
	183
	37
	134
	136
	496

	Global warming
	2
	149
	15
	44
	55
	265

	Noise
	:
	:
	:
	:
	:
	:

	Total I
	85)
	3325)
	535)
	1775)
	1915)
	2 6674)

	Additional information
	
	
	
	
	
	

	Delay costs
	274
	66
	54
	13
	134

	Internal accident costs1)
	:
	:
	:
	:
	:
	1 192

	Material damages
	:
	:
	:
	:
	:
	:

	Risk value
	:
	:
	:
	:
	:
	1 192

	Environmental1)
	
	
	
	
	
	

	Nature, landscape, soil, water pollution
	
	
	
	
	
	127

	Total II
	2745)
	665)
	545)
	135)
	14535)

	Revenues
	
	
	
	
	
	

	Fixed1)
	:
	:
	:
	:
	:
	

	Annual circulation tax
	:
	:
	:
	:
	:
	725

	Vehicle registration tax
	:
	:
	:
	:
	:
	2 439

	Insurance tax
	:
	:
	:
	:
	:
	179

	Variable1)
	:
	:
	:
	:
	:
	

	Infrastructure usage
	
	
	
	
	
	38

	Fuel Duty
	:
	:
	:
	:
	:
	1 178

	Total
	:
	:
	:
	:
	:
	4 558

	Basic data
	
	
	
	
	
	

	Million vehicle km
	506
	35 210
	590
	4 898
	1561
	42 766

	Million passenger km
	58 028
	
	
	58 028

	Million tonne km
	
	
	
	10 697
	10 697

	1) No allocation to vehicle groups possible. - 2) Including land value. These costs exclude the costs of the Great Belt Link and Oeresund Link. If these capital costs were included additional capital costs are: 1996: €252 million, 1998: €334 million and 2005: €299 million. - 3) Road maintenance costs only. - 4) Excluding noise exposure costs and the costs of the Great Belt Link and Oeresund Link. - 5) Total incomplete.
Source: PRODEC (2002)


4.3 
Rail transport

The summary of the Danish rail account for 1996, 1998 and 2005 is presented in table 58. 

Table 58
Danish rail account for DSB 1996, 1998 and 2005 
– € million at 1998 prices –

	Costs
	
	
	

	Core information
	1996
	1998
	2005

	Infrastructure Costs
	191
	255
	203

	Capital costs
	:
	:
	:

	Running costs
	:
	:
	:

	Supplier operating costs 1)
	965
	769
	632

	Accident costs (user external)
	6
	21
	2

	Environmental costs
	23
	20
	20

	Air pollution
	13
	12
	11

	Global warming
	10
	9
	9

	Noise
	:
	:
	:

	Total 2)3)
	1185
	1065
	857

	Additional information
	
	
	

	Delay costs
	8
	9
	9

	Accident costs (internal)
	:
	:
	:

	Risk value
	35
	42
	15

	Environmental costs
	1
	0
	0

	Nature and landscape, soil and water pollution
	1
	0
	0

	Nuclear risk
	:
	:
	:

	Total
	544)
	614)
	244)

	Revenues
	
	
	

	Directly related to a specific cost category5)
	96
	52
	169

	Transport purchase: Ferry services
	96
	32
	30

	Track and station charges 
	0
	20
	139

	Subsidies for concessionary fares
	:
	:
	:

	User Tariffs 
	496
	596
	679

	Total
	5924)
	6484)
	8484)

	Other transport specific revenues 
	:
	:
	:

	Fuel tax
	0
	0
	0

	Eco tax
	0
	0
	0

	VAT
	:
	:
	:

	Total
	0
	0
	0

	Subsidies
	184
	219
	:

	Non-transport-related revenues of rail companies
	:
	:
	:

	1) Excluding track and station charges of €20 million in 1998 and an estimate of €139 million for 2005. – 2)Track and station charges are excluded from the total to avoid double counting.  - 3) Excluding noise costs. – 4)Total incomplete. – 5)Transport purchase (i.e. ferries) is assumed not to change from 2000 to 2005.

Source: PRODEC (2002)


As it can be seen from table 56, the largest cost blocks in the rail account for DSB were supplier operating costs (€789 million) and infrastructure costs (€255 million). External accident costs (€21 million) and environmental costs (€20 million) build the remaining core cost categories.

The rail sector is growing in terms of the service provided – the trains operators ran 17% more train km in 1999 than in 1990. The majority of this growth can be accredited to the opening of the Great Belt Bridge for trains in 1997, where long distance train transport increased by 62%.

Comments on specific cost categories

Infrastructure

Until 1997 The Danish National Railway Agency (DSB) was responsible for all railway tracks and all train operations in Denmark. In 1997 the Danish State Railways was split into two companies building a new limited version of the Danish State Railways (DSB) as a train operator (and still state owned), and the Danish Railway Agency (Banestyrelsen), which maintains and develops the Danish railway network. This restructuring the Danish railways has made it impossible to collect the long time series data required for the perpetual inventory model. Therefore, the estimation of rail infrastructure costs was based on business reports of the two major rail companies mentioned above. 

Supplier operating costs

Supplier operating costs were compiled from DSB business reports. As stated above, DSB is in the transition process from being a state owned company to becoming a limited company operating in a competitive market. This transition is, among other things, visible from the substantial reduction in the number of employees between 1996 and 2001. The assessment of supplier operating costs for the 2005 forecast should be considered to be an optimistic rough estimation only. 

Delay costs due to congestion

The basic data used to estimate the costs of delay due to rail congestion was of good quality. It should be noted that, the rail operator (currently DSB) is fined if delays are not kept below a minimum agreed on with the infrastructure provider. 

Accident costs

Rail accidents are relatively rare and no official accident reporting system for material damage accidents is in place. No differentiation is made between slight and severely injured or on-board staff and other staff is made within the statistics used. 

Environmental costs

Basic data on train mileage was utilised for the estimation of environmental costs caused by rail transport. No data for the quantification of costs relating to noise exposure was available. Because no data was available giving the split between electrically and diesel driven freight trains (data required for the estimation of air pollution costs), the known split for passenger trains was used. If this estimation is not accurate and the share of diesel freight trains is higher than evaluated, it leads to an underestimation of total environmental costs. 

Taxes, charges and subsidies

Danish National Railroads (DSB) is not required to pay fuel duty or environmental taxes. Data obtained relating to rail track access charges is only available for 2001 and no complete information about rail revenues has been made available. Rail access charges are raised on freight transport and is based on the length of the rail infrastructure used. Subsidies were granted to DSB in 1998 but because of the changes to the structure of rail transport in Denmark no attempt has been made to estimate possible subsidies for 2005. 

The average costs for rail transport in Denmark can be seen in table 59. No further breakdown of the total costs between fixed and variable or passenger and freight transport could be made.

Table 59
Average variable costs of rail transport per train km: Denmark
- €/train-km at 1998 prices -

	National Rail (DSB)
	1998

	4.4 
	Average for Mode1)

	Core information
	

	Infrastructure costs 
	5.69196

	Capital costs
	:

	Running costs
	:

	Supplier operating costs
	17.16518

	External accident costs
	0.46875

	Environmental costs
	0.44643

	Air pollution
	0.26786

	Global warming
	0.20089

	Noise
	:

	Total I
	23.772322)

	
	

	Additional Information
	

	Delay costs
	0.20089

	Internal accident costs 
	

	Risk value
	0.93750

	Environmental costs
	

	Nature, landscape, soil and water pollution
	:

	Nuclear risk
	:

	Total II
	1.138392)

	
	

	Revenues
	

	User tariffs
	13.30357

	Track and station charges
	1,16071

	Fuel tax
	0

	Eco tax
	0

	VAT
	:

	Total III
	14.464292)

	Subsidies
	4.88839

	
	

	Basic data
	

	Passenger train kilometre (million)
	38

	Passenger km (million)
	5571

	Train freight train kilometre (million)
	6.8

	Tonne km (million)
	616.4

	1) Average costs are calculated by dividing the total costs or revenues by the total train kilometres.– 2)Total incomplete. 

Source: PRODEC (2002)


4.5 Public transport: urban rail, metro and bus

The summary of the Danish public transport account can be seen in table 60. No other breakdown of costs could be made for this transport mode. 

Table 60
Danish public transport account 1996, 1998 and 2005
- € million at 1998 prices –

	Costs
	
	
	

	Core information
	1996
	1998
	2005

	Infrastructure Costs1)
	50
	140
	:

	Capital costs
	:
	:
	:

	Running costs
	:
	:
	:

	Supplier operating costs2)
	459
	484
	603

	Accident costs (user external)3)
	:
	:
	:

	Environmental costs4)
	28
	30
	30

	Air pollution
	21
	22
	22

	Global warming
	7
	8
	8

	Noise
	:
	:
	:

	Total5)
	5375)
	6545)
	6335)

	Additional information
	
	
	

	Delay costs3)
	:
	:
	:

	Accident costs (user internal)3)
	:
	:
	:

	
From this: risk value3)
	:
	:
	:

	Environmental costs3)
	:
	:
	:

	Nature and landscape, soil and water pollution
	:
	:
	:

	Nuclear risk
	:
	:
	:

	Total
	:
	:
	:

	Revenues
	
	
	

	Directly related to a specific cost category
	:
	:
	:

	Charges for infrastructure usage
	:
	:
	:

	Fixed
	:
	:
	:

	Variable
	:
	:
	:

	Subsidies for concessionary fares
	:
	:
	:

	User Tariffs
	:
	:
	:

	Other transport specific revenues
	
	
	

	Fuel tax
	0
	0
	0

	Eco tax
	0
	0
	0

	VAT
	:
	:
	:

	Total
	:
	:
	:

	Subsidies
	222
	241
	264

	State Subsidies
	0
	18
	41

	Regional Subsidies
	181
	171
	171

	Municipal Subsidies
	41
	53
	53

	1) Investment costs for Copenhagen metro system only. –  2) Urban bus transport only. – 3) Buses are included within the road transport account. Urban rail is included within the rail account –  4) Environmental costs relating to urban bus transport are contained within the road account and included here as information only.– 5)Total incomplete.

Source: PRODEC (2002)


There are no trams or trolley buses in Denmark. This account relates to urban rail and bus services within Copenhagen and the costs of the metro system still under construction. It was not possible to elaborate a complete pilot account for this segment of the Danish transport system. Buses are included in the road account and urban rail services in the rail account except where indicated by footnotes in the public transport account tables. 

Comments on specific cost categories
Infrastructure costs

Infrastructure costs relate to the construction costs of a metro system in Copenhagen that is expected to open some time between 2003 and 2005. Infrastructure costs related to bus transport are included within the road account and for urban rail in the rail account. 

Supplier operating costs

As most bus lines are privately run or to some extent still regionally or locally run, information about bus transport is scarce due to the serious competition in this market. Therefore the supplier operating costs should be used only as an indication of the total costs. 

Delay costs due to congestion

These costs are considered within the road and rail accounts.

Accident costs

These costs are considered within the road and rail accounts.

Environmental costs 

As in the other modal accounts, no basic data was available to estimate noise cost. The remaining two environmental core costs were calculated using the standard UNITE methodology. The costs relate to diesel buses in operating in the greater Copenhagen area. These buses represent more than 80% of all urban bus transport in Denmark. The remaining environmental costs of bus transport (inter-urban and other urban buses) are within the road account. The environmental costs of urban rail services are contained within the rail account.

Taxes, charges and subsidies

Danish public transport does not pay fuel duty and is excused from VAT. Vehicle related taxes for buses are contained within the road account. Public transport revenues could not be quantified. Subsidies for bus transport providers were evaluated at all levels of government and shows that subsidies are mainly granted at the regional and municipal level and not at the state level. 

No further breakdown of costs and revenues for this transport mode is possible.

4.6 Aviation

The summary of the Danish aviation account can be seen in table 61.

Table 61
Danish aviation account 1996, 1998 and 2005
- € million at 1998 prices -

	Costs
	
	
	

	Core information
	1996
	1998
	2005

	Infrastructure Costs1)
	21
	293
	:

	Capital costs
	:
	:
	:

	Running costs
	:
	:
	:

	Accident costs (user external)
	0.2
	2
	3

	Environmental costs
	15
	15
	17

	Air pollution
	6
	7
	7

	Global warming
	8
	9
	10

	Noise
	:
	:
	:

	Total1)
	372)
	3282)
	202)

	Additional information
	
	
	

	Delay costs
	118
	119
	133

	Accident costs (user internal)
	:
	:
	:

	Risk value
	2
	9
	21

	Environmental costs
	
	
	

	Nature and landscape, soil and water pollution
	132
	127
	111

	Nuclear risk
	:
	:
	:

	Total
	2522)
	2552)
	2652)

	Revenues
	
	
	

	Directly related to a specific cost category
	:
	:
	:

	Charges for infrastructure usage
	:
	:
	:

	Total
	:
	:
	:

	Loss of revenues due to tax exemptions
	
	
	

	Air passenger Tax Revenue
	88
	103
	118

	Subsidies
	:
	:
	:

	1) Annual investment in airport infrastructure. - 2) Total incomplete.

Source: PRODEC (2002)


The largest cost block in 1998 was infrastructure costs which amounted to €293 million. Environmental costs represented €15 million, however, this figure excludes noise costs which could not be quantified. Total social costs of accidents amounted €11 million and delay costs amounted to €119 million. Infrastructure related revenues came mainly from the air passenger tax at €103 million in 1998. However, it must be noted, that the figures for starting and landing fees and ATC fees were not available.

The opening of the Great Belt Bridge for rail traffic in 1997 and road traffic in 1998 has had a big impact on the Domestic flight patterns in Denmark. Prior to 1997 a 1-hour ferry connection operating every half hour was required for trips between the peninsula of Jutland and related islands and Zealand with Copenhagen. The Great Belt Bridge reduced this time to 12 minutes. As a consequence a number of local airports have closed and domestic flights have seen a reduction of 22% in take-offs and landings. However, international traffic has increased by 43% over the same period of time.

Comments on specific cost categories
Infrastructure costs

Infrastructure costs reported here are infrastructure investments in the year given. These costs fluctuate greatly between years in Denmark and therefore we were not able to estimate them for 2005. The large increase in infrastructure costs between 1996 and 1998 was directly related to the construction of the Kastrup Airport train station and connection to the Øresund Bridge. If this construction is excluded from the account, then the investment level is very similar to 1996.

Accident costs 

Basic data for aviation accidents is of a high quality and very detailed. The accident rate is very low. 

It was not possible to provide total costs disaggregated into passenger and cargo costs. Average variable costs are only available for passenger tax revenues and can be seen in table 62.

Table 62
Average variable costs of aviation transport: Denmark
- €/aircraft movement at 1998 prices –

	
	1998

	
	Average variable costs
	Average1)

	
	Passenger
	Cargo
	All aircraft

	Core information
	
	
	

	Infrastructure costs2)
	:
	:
	564.66

	Capital costs
	:
	:
	

	Running costs
	:
	:
	

	External accident costs2)
	:
	:
	3.85

	Environmental costs2)
	:
	:
	30.83

	Air pollution
	:
	:
	13.49

	Global warming
	:
	:
	17.34

	Noise
	:
	:
	:

	Total I2)
	:
	:
	599.343)

	
	
	
	

	Additional information
	
	
	

	Delay costs2)
	:
	:
	229.33

	Accident costs (internal) 2) 4)
	:
	:
	17.34

	From this: risk value
	:
	:
	17.34

	Environmental costs2)
	:
	:
	

	Nature, landscape, soil and water pollution
	:
	:
	244.75

	Nuclear risk
	:
	:
	0

	Total II
	:
	:
	491.433)

	
	
	
	

	Revenues
	
	
	

	Air passenger Tax Revenue
	198.50
	:
	198.50

	Subsidies
	:
	:
	:

	Basic data
	:
	:
	

	Passenger km (million)
	424
	:
	

	Aircraft movements
	518 896
	518 896

	1) Average costs are calculated by dividing the total costs or revenues by the total aircraft movements. - 2) No breakdown between passenger and cargo transport possible. - 3) Total incomplete. - 4) Only risk value as internal accident cost.

Source: PRODEC (2002)


4.7 
Inland waterway 

Denmark has no relevant transport-related inland waterway shipping and is not included in the country pilot account.

4.8 
Maritime shipping

For maritime shipping it was only possible to compile the infrastructure costs, which were €20 million in 1998. 
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6 Glossary

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

	Primary particles
	Particles, that are directly emitted.

	Public Transport 


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

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

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

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

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

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

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

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

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

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

Inland Waterways / Marine: Goods transport.

Air: passenger, goods transport

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

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

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

	YOLL
	Year of life lost


7 Abbreviations

	ATC
	Automatic Train Control

	bill.
	Billion

	CO2
	Carbon dioxide

	COI
	Cost of illness

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

	DB
	Deutche Bundesbahn

	DSB
	Danish National Railways = De Danske Statsbaner

	EMEP
	European Monitoring and Evaluation Programme

	EPA
	Environmental Protection Agency

	GDP
	Gross Domestic Product

	GIS
	Geographical Information System

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

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

	Kph
	Kilometres per hour

	kWh
	Kilowatt hour

	LAeq
	Energy equivalent noise level

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

	LTO
	Landing and take-off cycle

	mill.
	Million

	MWh
	Megawatt hour

	n.a.
	No data available

	NMHC
	Hydrocarbon

	NMVOC
	Non-methane volatile organic compounds

	NOx
	Nitrogen oxides (mix of NO and NO2)

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

	PCU
	Passenger car unit 

	PIM
	Perpetual Inventory Model

	PM10
	Fine particles with a diameter of 10 µm and less

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

	PPP
	Purchasing power parity

	PT
	Public transport

	S-Train
	Train system in Copenhagen

	SOC
	Supplier operating costs

	SO2
	Sulphur dioxide

	SRWP
	Steady reduction of working power

	UPT
	Urban public transport

	v-hours
	Vehicle hours

	v-km
	Vehicle kilometres

	VD
	The Danish Road Directorate

	VOC
	Vehicle Operating Cost

	VOT
	Value of time

	WTP
	Willingness to pay

	YOLL
	Years of life lost

	X-2000
	Swedish High Speed Train


8 Abbreviations used in data tables

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

	0
	Zero or approximately zero when compared to other data entries

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

	:
	No data available
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										Figure 3.1:  The Early Stages of UNITE

										Year 1

										1		2		3		4		5		6

														direction								major input

																										Deliverables (month):

																										D1 (3) The Overall UNITE Methodology

																										D2 (6)  Pilot Accounts Approach

																				D2						D3 (6)  Marginal Cost Methodology

														D1						D3

														direction								major input

																										Note: WP2, 5-10 continue after month 6

										1		2		3		4		5		6



WP2: 
Integration of Approaches

WP3:
Accounts
Approach

WP4:
MC
Method

WP1:
Outline

Specialist Categories
WP5-10

Specialist Categories
WP5-10



Fig 3.2

		

								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












