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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 Dutch pilot account developed within the UNITE project. It serves as background report for the results presented in the core body of “Pilot Accounts – Results for tranche B countries” and gives more detailed descriptions on the methodology used and the input data and their reliability and quality. However, the general and detailed discussion of the accounts approach was presented in Link et al. (2000 b) and will be summarised only in this document. This annex report discusses methodologies only in so far as they are necessary background information for understanding the results and describes rather the application of methodology to the Dutch case. Furthermore, in addition to the core accounts for 1998 this annex report also presents the results for 1996 and to a certain degree for 2005. Due to the lack of reliable and detailed (for the purpose of this pilot account) information forecasts for 2005 were selectively estimated. This annex report was produced by NEI (overall responsibility), with contribution with DIW and IER. 

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 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 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). 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 presented. 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. The results for 1996 and 2005 are derived from this core year. 

Due to their weakness, as a result of the limited time and the lack of reliable and detailed forecasts for the input data as required in the pilot accounts, additional results for the year 2005 are not fully covered in the Dutch pilot account. This remains a challenge for further development of the pilot accounts for the Netherlands.

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. Table 1 summarises this disaggregation for the Dutch pilot account. Section 2.1 provides in addition some indicators per mode in order to show the importance and relevance of each mode in the Dutch transport system.

Table 1: 
Disaggregation used in the Dutch pilot accounts

	Transport modes
	Network and institutional differentiation
	Means and user breakdown

	Road
	Motorways
Trunk roads
Urban roads
	Motorcycles
Passenger cars

Buses
Light goods vehicles
Heavy goods vehicles
Special and agricultural vehicles

	Rail
	 National Rail (NS) 

	Passenger transport
Freight transport

	Other public transport
	–
	Busses

	Aviation
	Airports
Air transport
	Passenger transport
Freight transport

	Inland waterway shipping
	Inland waterways
Inland waterways harbours
	–

	Maritime shipping
	Seaports
	–

	Source: NEI.


1.3 Background information for the transport accounts in the Netherlands

Currently in the Netherlands there are no accounts presented in the way and based on the principles as proposed in UNITE. However, within national transport companies and within transport departments of local, regional and national bodies quite detailed cost accounts exists although not harmonised and not covering all aspects relevant to UNITE.

As the practice shows, in the Netherlands cost and expenditure information is used within several modes (rail, public transport) to compare costs and revenues, and to show cost coverage ratios. This serves as a basis for pricing and taxation policies. For other modes (road, air, inland waterways, short sea shipping) pricing and taxation policies are available, but not necessarily based on cost recovery ratios.

Airports and ports are mostly owned by state-owned/municipal bodies. However, in practice they can operate to a certain degree autonomously, based on business-oriented practices.

Within the Netherlands there is a great deal of information available within private firms and governmental bodies. However, this information is generally not structured and presented at the national level, but rather on the level of individual transport firms accounts. The category of firms is as follows:

· Inland waterway companies;

· Road transport firms, passenger and road;

· Airline companies;

· Airports

· Sea transport companies,

· Sea ports;

· Dutch railways.

Besides quantitative data on traffic and on supply (length of networks etc.) by mode, the aggregated business accounts provide information about total expenses and revenues of each transport organisation - final consumption, investments, imports and exports, and public revenues and expenses. However, it was observed that all business accounts present only total results of activities. Very rarely the results are presented for individual services, or specific categories apart. In addition, all available accounts differ across modes and across transport enterprises within the same mode, which complicates the harmonisation of the input data.

Also it has to be born in mind that transport operators in the Netherlands officially have very little obligations towards the level of detail of the business units accounts (BUA) they have formally to submit at their local branch of the Chamber of Commerce, who gathers all BUAs, and can provide copies of them upon request. 

The pilot account work for the Netherlands as presented in this report has an innovative character for EU as a whole and for the Netherlands in particular. Alike accounts could be found in the Netherlands in the seventies (Nationale verkeers- en vervoerrekening, 1977), however, this is not the practices anymore. However, under the request of the Ministry of Transport and Waterways a number of studies were undertaken in the last years which implicitly include a number of UNITE aspects. There is no single study which covers all modes and all costs categories as wide as in UNITE. Most of the research and results are available for road sector (i.e. accident and congestion). Some of these studies and research have a periodical character, other are one-time studies.

An exemplification to that are:

· a periodical update on the costs of traffic jams in the Netherlands on the main road 

      network (AVV, 1997);

· a periodical update of the costs of road accidents in the Netherlands (AVV, 1999);

· a study of the social costs of the transport sector (CE, 1999);

· periodical studies on the environmental costs.

On the behalf of the Dutch Ministry of Transport the Centre for Energy Savings and Clean Technology has done an overview of the international studies related to “Social Costs of the Transport Sector” (1994) with a special accent on external costs – congestion, environment, safety. One of the conclusions/recommendation of their research to the Dutch authorities was the need for annual overviews of the costs and revenues in the transport sector. According to the study, they should be done systematically and should distinguish between fixed and variable costs, as well as between different types of vehicles. Moreover, it should include information about the relation between marginal costs and average costs.

Following these recommendations, a number of studies related to estimation of the social costs of transport use have been undertaken in the past years at the request of the Dutch Ministry of Transport. In particular they aimed at analysing and estimating the social costs associated with various modes of transport operating in the Netherlands. One of the most exhaustive recent studies – “Efficient Prices for Transport” - has been carried out by the Centre for Energy Conservation and Environmental Technology in 1999. It investigated the marginal social costs and their initial effect on prices, in both quantitative and qualitative terms.

The results of the already implemented studies (including UNITE)y proves the possibility of gathering and structuring the existent statistical information at different levels to a general/national level; and the possibility of estimating the total social costs and revenues of all modes. The most problematic aspect is the allocation of the costs to different users. This is mainly due to the lack of disaggregated input information.

Summarising, the state-of-the-art of the transport accounts in Netherlands can be characterised as “emerging - awareness” towards the concept as such. Even more, certain topics/aspects of the accounts do attract a great deal of attention in the transport policy debates. The trade-off between building versus pricing, the concept “the user pays”, variabilisation of transport costs, inclusion of external costs in pricing – all those are elements that are currently debated to a great extent. However, the present report is the first attempt to present a national transport account in the Netherlands.

1.4 Results presentation and guidelines for interpretation

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

The categories studied present a comprehensive estimation of transport costs and revenues. They are 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. 

1.5 The structure of this report

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

Description of input data

1.6 Background for the Dutch transport sector and basic input data

This section aims at providing some basic information on the features of the Dutch transport sector, the organisational structure and the importance of transport modes as far as necessary for understanding and interpreting the pilot accounts. Table 2 therefore presents some main social and economic indicators.

Table 2: 
Basic indicators for the Netherlands

	
	unit
	1996
	1998

	Land area
	sqkm
	34
	34

	Population
	1 000
	15494
	15654

	Population density
	inhabitants/sqkm
	457
	462

	Population employed
	1 000
	6681
	6957

	Employment Rate
	%
	43.12
	44.44

	GDP1)
	€ million
	315059
	352207

	GDP per capita
	€ 
	17333
	19370

	GDP growth rate 
(change to previous year)
	% 

	3.0
	3.7

	GDP2)
	€ million
	281885
	314236

	DGP deflator 
	1995 = 100
	101.2
	105.1

	Consumer prices (inflation)
	%
	2.0
	2.0

	1) At market prices. – 2) At factor costs.

Sources: Statistics Netherlands, CBS (1999, 2000).


Table 3 gives an overview on transport related indicators per mode which will be summarised in the subsequent text. Additionally, in order to present results based on the same basic data among partners, a set of basic reference data for the Netherlands was developed. This data was commonly used for the calculations in the specific cost categories and is also presented in sections 2.1.1-2.1.5.

Table 3: 
Basic transport related indicators for the Netherlands per mode, 1998

	Indicator
	Unit
	Road
	Rail
	Public transport
	Aviation
	Inland waterway navigation
	Maritime shipping

	Transport performance
	
	
	
	
	
	
	

	Passengers carried
	mill.
	•
	321
	6.112)
	35.7
	:
	1.8

	
	
	
	
	
	
	
	

	Passenger-km
	bill. pkm
	191.5
	14.94)
	6.3
	58*
	:
	:

	
	
	
	
	
	
	
	

	Goods transported
	mill. t
	5461)3)
	24.73)
	•
	1
	237.31)3)
	404.82)

	
	%
	
	
	
	
	
	

	Tonne-km
	bill. tkm
	46.5
	3.84)
	•
	6*
	59.13)
	96.9

	
	
	
	
	
	
	
	

	Network length
	1000 km
	124.55)
	2.808
	•
	1510)
	5.046
	1611)

	Employees
	100
	:
	:
	26713)
	398
	135
	106

	Gross fixed capital formation7)
	€ mill.
	10496)
	:
	419
	3348)
	224
	377

	Production7)
	€ mill.
	8.011
	:
	1.003
	6.297
	1.123
	2.947

	Consumption7)
	€ mill.
	3.602
	:
	0.712
	3.924
	0.526
	2.193

	Value added9)
	€ mill.
	4.409
	:
	0.290
	2.373
	0.597
	0.755

	1) Including commercial and private transport. – 2) Loaded and unloaded. – 3) National and international. – 4) On national track. – 5) as for 1996. – 6) Freight transport. – 7) Data for 1997. – 8) Companies with more than 20 employees. – 9) Gross market prices. – 10) Number of airports. – 11) Number of ports. – 12) By Dutch companies. - 13) Only tram/metro and bus companies.

Source: Official statistics


1.6.1 Road transport

As in most countries, road transport is the main mode in the Netherlands for passenger and freight transport. In 1998, the modal split shares of road transport in Netherlands were 88 % (passengers carried) and 45 % (goods transported). The German road network in 1998 had a length of about 124 500 km representing. The gross fixed capital formation for the road sector amounted to € 761 million in 1998. This value is about 43% of the gross fixed capital formation in the whole transport sector (excl. rail). More than one half of all transport investments were spent for roads. The Dutch road network is exclusively in state ownership.

In 1998, the core year of the pilot accounts, about 117 billion vehicle-km were driven in Netherlands with almost 40% on motorways (see table 4).

Table 4: 
Road mileage driven in the Netherlands in 1998, in million vehicle-km

	
	All Roads
	Motorways
	Regional Roads
	Urban Roads

	Total
	117798
	43688
	41374
	32736

	   Passenger cars
	93830
	36552
	34743
	22535

	   Motorcycles
	1432
	316
	441
	675

	   Mopeds
	1110
	0
	111
	999

	   Buses
	604
	223
	151
	230

	   Light goods vehicles
	14163
	2833
	4249
	7081

	   Heavy goods vehicles
	3356
	1909
	1030
	416

	   Special vehicles
	361
	54
	90
	217

	   Agricultural vehicles
	2942
	1801
	559
	583

	Source: CBS statline


1.6.2 Rail transport

The Dutch rail market is characterised by one dominating company, the national rail company Nederlandse Spoorwegen (NS). Up to the eighties the Dutch railways were a state owned company, owning and operating the rails infrastructure as well as the stations. A few years ago the company has been divided in various business units. Among them are NS passengers, NS Cargo, NS Stations, NS Real Estate, NS Security and NS Rolling Stock, NS Infrastructure Management, NS Rail Construction. The only shareholder of NS is the Dutch Government.

Rail infrastructure is divided in a public and a market part. The latter consists of stations, NS telecommunication infrastructure and other real estate. As concerns stations, the law secured that competitors have access to the services. The infrastructure part is under the responsibility of Railned, which is responsible for financing, maintenance and capacity management. Although fully independent in its decisions regarding capacity allocation, Railned is a unit of Dutch railways.

The government finances the NS from the government budget. Most of the operational units are independent of governmental subsidies. An exception is NS Passenger which is subsidised, i.e. NS can receive subsidy for operating non-profitable lines.

Although NS has by far the largest market share, recently another operator (Lovers Rail) has started providing services along with other NS operators. Operators are free to ask for capacity and to start providing a new service. Still there are political discussions aside the regulation and consequences.

NS Cargo became an independent business unit in 1995 following a reorganisation process. As a result of the reorganisation, the total number of employees was reduced. Because of profitability requirements, NS is concentrating on international transport. The reduction of national services has resulted in the closer of some small terminals. NS Cargo is not subsidised. The liberalisation has opened opportunities for new companies to provide services. Their number may increase in future. In the east and north of the Netherlands there are some private companies providing rail passenger services (Synthus, NoordNed).. The NS owns a share of both companies. There is more competition in goods, although the former NS Cargo remains the largest provider. Despite of the opening up of the Dutch network and the beginning of on-track competition, the role of the non-NS rail companies is still minor.

Table 5 shows the main indicators of the NS. 

Table 5: 
Basic indicators of the Dutch Railways (NS)

	
	
	1998
	1996

	Train-km
	
	
	

	   Passenger transport
	mill.
	110
	115

	   Freight transport
	mill.
	9*
	9*

	
	
	
	

	Passenger-km
	billion
	14.879
	14.131

	Number of journeys
	mill.
	321
	306

	
	
	
	

	Productivity
	
	
	

	   Passengers per train
	units
	128
	127

	   Seats per train
	units
	371
	362

	
	
	
	

	Freight
	bill. ton-km
	3.778
	3.123

	   National
	bill. ton-km
	0.819
	0.763

	   International
	bill. ton-km
	2.959
	2.360

	
	
	
	

	Freight
	mill. tonnes
	24.7
	20.8

	   National
	mill. tonnes
	4.4
	4.7

	   International
	mill. tonnes
	20.3
	17.9

	*) NEI estimation (train-km for passenger transport estimated based on passenger-km).

Source: NS, NEI.


1.6.3 Public transport – tram, metro, bus

The public transport in the Netherlands is divided into two groups; municipal companies (such as RET, HTM) and private companies (such as Connexxion). The private companies are mostly state-owned although operating as a private company. The non state-owned companies which perform on-demand public transport are partly subsidised by regional governments. Due to the lack of statistical information available for individual modes (i.e. tram, metro), the pilot account will consider only transport by bus.

Table 6: 
Core data public transport in the Netherlands1)

	
	Unit
	1996
	1998

	Number of passengers
	million
	710
	725

	Municipal companies
	million
	52
	53

	Private companies
	million
	658
	672

	
	
	
	

	Passenger-kilometres
	million
	6.210
	6.348

	Municipal companies
	million
	1.626
	16.663

	Private companies
	million
	4.584
	4.685

	
	
	
	

	Vehicle-kilometres
	million
	423
	421

	Municipal companies
	million
	312
	310

	Private companies
	million
	11
	110

	1) Excluding international passenger transport by Dutch bus companies (1998: 6 million passengers, 4 billion passenger-kilometres and 100 million vehicle-kilometres)

Source: CBS


2.1.4 Aviation

There are five major airports in the Netherlands with the following percentage of flight movements, Schiphol (80%), Rotterdam (8%), Maastricht (4%), Eindhoven (4%) and Groningen (4%). Table 7 shows basic data for aviation.

Table 7: 
Basic indicators for aviation

	
	Unit
	1996
	1998

	Takeoffs and landings1) 
	1000
	438
	485

	Passengers embarking/disembarking2)
	mill.
	28.349
	35.119

	Cargo loading/unloading
	mill. t
	1.127
	1.202

	
	
	
	

	Amsterdam Schiphol
	
	
	

	   Passengers
	mill.
	27.262
	33.952

	      scheduled flights
	mill.
	23.789
	29.956

	      non-scheduled flights
	
	3.473
	3.996

	   Freight
	mill. tonnes
	1.083
	1.171

	
	
	
	

	Aircraft movements  (commercial flights)
	1000
	321.779
	321.779

	   Scheduled flights
	1000
	293.778
	348.037

	      Passenger
	1000
	285.801
	339.195

	      Freight
	1000
	7.977
	8.842

	   Non-scheduled flights
	1000
	28.001
	28.773

	      Passenger
	1000
	23.048
	24.897

	      Freight
	1000
	4.953
	3.876

	
	
	
	

	1) Flight movements on 5 major airports in the Netherlands (Schiphol, Rotterdam, Maastricht, Eindhoven, Groningen) – 2) Passengers counted at each boarding/de-boarding airport.

Source: Statistics Netherlands, Schiphol


2.2.3 Waterborne transport: inland waterway navigation and maritime shipping

The centre of goods transport is the port of Rotterdam, which possesses excellent natural inland waterway connections in particular to German hinterlands over the Rhine and other rivers. Inland waterways transport is an important mode for freight transport. More than half of the total freight transport is done by waterborne means of transport. When looking at the tonne-km indices this figure overruns 80% of total for all modes

1.7 Input data per cost/revenue category

1.7.1 Infrastructure costs

The main required input data is a long and disaggregated investment time series per mode. This is needed for the perpetual inventory model which is used to calculate the value of the capital stock and the capital costs. Furthermore, data for running costs is either collected from official statistics or estimated based on surveys or (in some modes) on available business reports. Further required input data are the parameters used in the perpetual inventory model, mainly used to estimate the life expectancies of assets. The input data and an evaluation of the quality are summarised in the table presented below.

Table 8: 
Sources and quality of input data for estimating infrastructure costs

	Input data
	Figures estimated
	Quality of data, level of uncertainty

	Road

	Network length and land area form statistical yearbooks. Investments estimated based upon figures from the Statistics Netherlands (CBS). Price indexes also from CBS. Landprice from Ministry of Transport (1999)1) and corrected with indexes from CBS.
	Investments and running costs are derived from total expenditures. 
	The infrastructure indicators are of high quality. Investments data and running costs must be estimated for this time period. Price indexes are of high quality, while land prices are calculated. 

	Rail

	Infrastructure indicators received from CBS. Investments estimated based upon figures from the Statistics Netherlands. Running costs from year report Railway Infrastructure Administration (RIB).
	Price index is not specified and thus the index of road construction is being used. Investments are estimated based upon total investments.
	The quality of the infrastructure indicators is good. Investment costs are estimated and specific price indexes for rail construction were not available. Running costs available from year report. 

	Public Transport

	Infrastructure indicators estimated based upon statistics from CBS and standard values of Ministry of Transport.
	Tram, metro and sneltram are included. Investments in PT estimated based upon total investments. Price index is not specified for PT; index for road construction is used.
	Good infrastructure data. Investment costs are estimated and specific price indexes for rail construction were not available. Running costs available from annual reports and CBS.

	Air

	Land area based upon figures from CBS. Running cost information based upon year reports from largest Dutch airports
	Investments estimated based upon total investments. Price index for road construction used. 
	Good infrastructure data. Investment costs are estimated and specific price indexes for airport construction were not available. Running costs specified for largest airports.

	Inland waterway

	Land area based upon figures from CBS. Running cost information based upon year reports from the two largest harbours
	Investments estimated based upon total investments. Price index for road construction used. 
	Good infrastructure data. Note: the length of the infrastructure did not change significantly over the years, but width. Although the length of the channels does not change significantly, the investments are mainly directed to their improvement and deepness. Investment costs are estimated and specific price indexes for airport construction were not available. Poor information on running costs.


	Input data
	Figures estimated
	Quality of data, level of uncertainty

	Maritime

	Land area seaports2) received from National Harbour Council (year reports). Land area inland waterway harbours3) estimated with data from Ministry of Transport1).
	Investments estimated based upon total investments. Running costs from largest harbours extrapolated for country.
	Good quality of data on land area. Investment costs are estimated and specific price indexes for harbour construction were not available. Information on running costs was not available.

	1) ‘Raming maatschappelijke kosten van ruimtegebruik door het verkeer; Efficiënte prijzen voor verkeer’, juli 2000, Vrij Universiteit Amsterdam.

2) Seaports in the Netherlands are: Eemshaven, Harlingen, Den Helder, Amsterdam, Velsen, Zaanstad, Beverwijk, Rotterdam, Maassluis, Vlaardingen, Schiedam, Dordrecht, Moerdijk, Vlissingen, Terneuzen and Scheveningen.

3) Inland waterway ports include: Bergen, Bergen op Zoom, Cuijk, Den Bosch, Geerttruidenberg, Maasbracht, Oosterhout, Roermond, Stein, Utrecht and West Maas en Waal.


1.7.2 Supplier operating costs

As already stated, supplier-operating costs are calculated only for public transport and rail services. The main data sources are annual reports from both the national railway company (NS) and several providers of public transport (Rotterdam (RET), Amsterdam (GVB), Den Haag (HTM) and east-Netherlands (Hermes)). However, not all public transport companies in the Netherlands are taken into account separately. It is however known from the Statistics Netherlands (CBS) what the total revenues of public transport are in the Netherlands. The following table summarises the input data used.

Table 9: 
Sources and quality of input data for estimating supplier operating costs

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

	Rail

	The NS Groep publishes a year report. The infrastructure costs are the responsibility of the Railway Infrastructure Administration (RIB) and are thus not included in the numbers mentioned in the year report. 
	For the NS the following disaggregation could be made: revenues (separated to different activities); nett turnover; personnel costs; depreciation; material consumption; energy use; maintenance; and interest. There is no separate information regarding insurance and housing.
	Good although rental payments (insurance, housing, advertising) could not be specified separately.

	Public transport

	Year reports from four major providers of public transport (representing 43% of total turnover)
	Tram/metro and busses cannot be separated since the same providers operate them. The year reports do not supply sufficient data to split all costs. 
	Good, although not separately available for tram/metro.


1.7.3 Delay costs due to congestion

1.7.3.1 Values of time

The values of time (VOT) per vehicle kilometre were obtained on the basis of the UNITE valuation conventions (Nellthrop et al., 2001). According to these conventions the UNITE values were adjusted for the Netherlands using PPP and converted into factor costs (commuting and leisure values). 

Table 10 shows the VOT values which have been used in the estimation of the delay costs due to congestion in a normal situation. For congested situations values were increased with 50%.

Table 10: VOT values in 1998 prices (UNITE conventions and PPP-adjusted for the Netherlands)

	
	
	UNITE values

1998
	Netherlands

1996
	Netherlands

1998

	

	PASSENGER (Euro/h)

	Road
	Car
	
	
	

	
	Business
	21.00
	22.00
	22.89

	
	Commuting/private
	6.00
	5.18
	5.39

	
	Leisure
	4.00
	3.45
	3.59

	
	Coach
	
	
	

	
	Business
	21.00
	22.00
	22.89

	
	Commuting/private
	6.00
	5.18
	5.39

	
	Leisure
	4.00
	3.45
	3.59

	
	Urban bus/tramway
	
	
	

	
	Business
	21.00
	22.00
	22.89

	
	Commuting/private
	6.00
	5.18
	5.39

	
	Leisure
	3.20
	2.76
	2.88

	Interurban-rail
	Business
	21.00
	22.00
	22.89

	
	Commuting/private
	6.40
	5.53
	5.75

	
	Leisure
	4.70
	4.06
	4.22

	Air traffic
	Business
	28.50
	29.85
	31.07

	
	Commuting/private
	10.00
	8.64
	8.99

	
	Leisure
	10.00
	8.64
	8.99

	
	
	
	
	

	FREIGHT (Euro/v-hour)

	Road
	LGV
	40.00
	41.90
	43.60

	
	HGV
	43.00
	45.04
	46.87

	Rail
	Full trainload
	725.00
	759.43
	790.25

	
	Wagon load
	30.00
	31.42
	32.70

	
	Average per tonne
	0.76
	0.80
	0.83

	IWW
	Full ship load
	200.00
	209.50
	218.00

	
	Average per tonne
	0.18
	0.19
	0.20

	Maritime
	Full ship load
	200.00
	209.50
	218.00

	
	Average per tonne
	0.18
	0.19
	0.20

	Air
	Average per tonne
	4.00
	4.19
	4.36

	Source: Nellthorp et al., 2001 and NEI




1.7.3.2 Road transport

Table 11 offers a brief description of the input data for the estimation of the delays in the road transport while table 12 presents the input data used.

Table 11:
Sources and quality of the input data for road

	Input data
	Disaggregation
	Sources, quality of data, level of uncertainty

	Vehicle occupancy rate per purpose of trip
	Car, motorcycle, scooter

Bus, tram/metro

Business, private/commuting, leisure


	For the car data from the results of the study-survey on mobility patterns and AVV Filekosten 1997); for motorcycle CE (Efficiente prijzen voor het verkeer, 1999)

For bus and tram data from Vervoer gegevens van het GVB-net in "Amsterdam in cijfers", Het Amsterdamse Bureau voor Onderzoek en statistiek, 1999

	Travel purpose split 
	Car, motorcycle, scooter

Bus, tram/metro

Business, private/commuting, leisure

Motorway, trunk road, urban road, other roads


	Good quality data from CBS, Mobiliteit van Nederlandse bevolking.

	Average speed 
	Car, motorcycle, bus, tramway/metro, LGV, HGV

Motorways, trunk roads, urban roads

Congested, normal
	Average speed for passenger cars and HGV in normal conditions on motorways and trunk roads calculated from the monthly registered speeds provided by AVV

Average speed in congested situation taken from DIW based on Tremod traffic model.

	Fuel price 
	Car, motorcycle, LDV, HDV

Gasoline, diesel, LPG
	Good quality of average values from CBS

	Fuel consumption 
	Car, motorcycle, LDV, HDV

Motorways, trunk roads, urban roads

Normal, congested
	Good quality data from CBS statline

	Traffic volume (total mileage in vkm) 
	Car, motorcycle, bus/metro/tram, LDV, HDV

Motorways, trunk roads, urban roads, all roads

Total, congested 
	On total traffic volume - good quality of statistical data from CBS statline. Share of congested traffic - rough estimation of 1.5% (CE, 1999)


Table 12:
Input data for estimation of delays costs on road, 1998

	
	Fuel consumption

l/km
	Traffic volume

million vkm
	Average speed 

kph

	
	normal
	congested
	normal
	congested
	normal
	congested

	Car
	
	
	
	
	
	

	   -motorways
	0.08
	0.15
	36 552
	548.3
	113.54
	15.00

	   -trunk roads
	0.07
	0.15
	34743
	521.1
	97.05
	15.00

	   -urban roads
	0.11
	0.26
	22535
	338.0
	27.13
	10.00

	Motorcycle
	
	
	
	
	
	

	   -motorways
	0.06
	0.10
	316
	4.7
	115.00
	19.00

	   -trunk roads
	0.06
	0.10
	441
	6.6
	61.00
	19.00

	   -urban roads
	0.06
	0.06
	675
	10.1
	26.50
	20.00

	Scooter
	
	
	
	
	
	

	   -motorways
	0.00
	0.00
	0.00
	0.0
	0.00
	0.00

	   -trunk roads
	0.03
	0.05
	111
	1.7
	61.00
	19.00

	   -urban roads
	0.03
	0.03
	999
	15.0
	26.50
	20.00

	Bus/coach
	
	
	
	
	
	

	   -motorways
	.
	.
	2344*
	35.2*
	84.60
	5.80

	   -trunk roads
	.
	.
	1587*
	23.8*
	56.80
	5.80

	   -urban roads
	.
	.
	2417*
	36.3*
	27.80
	5.80

	LGV
	
	
	
	
	
	

	   -motorways
	0.10
	0.14
	2833
	42.5
	112.00
	9.25

	   -trunk roads
	0.08
	0.14
	4249
	63.7
	75.30
	9.30

	   -urban roads
	0.12
	0.23
	7081
	106.2
	38.50
	5.15

	HGV
	
	
	
	
	
	

	   -motorways
	0.32
	1.01
	1909
	28.6
	88.93
	5.80

	   -trunk roads
	0.31
	1.01
	1030
	15.5
	83.96
	5.80

	   -urban roads
	0.45
	0.90
	416
	6.2
	33.80
	5.40

	Source: CBS, AVV, NEI estimation

* - in pkm




Regarding public road passenger transport, it includes all collective passenger transport services carried out on the road network. In contrast to individual road transport by car, where in addition to time costs, fuel costs (and possibly other variable operating costs) influence the decisions of the passenger, this is not the case for public transport. Since only time costs and fares are costs perceived by the passengers, the fuel cost component is omitted here. Passenger services utilising cars or station wagons (taxis etc.) fall under the category motorised individual passenger transport and are covered within road transport.

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, tramways and trolley buses are operated on the common road network and can be    fully considered within the available data for road congestion.
· Underground, urban light rail and rapid mass transport services are normally operated on      their own networks, and are not affected by road congestion. 

· As no delay data is collected in Netherlands for public transport but buses no estimation of delays was possible. The estimation of delays for buses is a rough estimation since no reliable data on mileage only for buses exists. Official statistics for this figure include buses, metro and trams. 

1.7.3.3 Rail transport

Table 13 gives a brief overview of the sources and quality of the input data used for the estimation of the delays in rail transport while table 14 presents the input data used.

Table 13:
Sources and quality of the input data for rail

	Input data
	Disaggregation
	Sources, quality of data, level of uncertainty

	Travel purpose split 
	Passenger total
	Good quality data from NS; the same share was used for local, regional and intercity services.

	Average delay 
	Average delay
	Rough assumption of 15 minutes for both passenger and freight. 

	Punctuality index (percentage of trains arriving less than 3 minutes late)
	Passenger: local traffic, regional traffic, inter-city services


	Yearly figures from NS. For the freight services the weighted average of the punctuality indexes for passenger services was used.

	Total demand 
	Passenger: local, regional and intercity services

Freight: national, international


	Official data from NS annual reports and official statistics


Table 14:
Data input for estimation of delay costs for rail, 1998

	
	Delay probability

%
	Total demand

Million trips/tons

	Passenger transport
	
	

	Local traffic
	6.7
	131.61

	Regional traffic
	6.7
	57.78

	Inter-city services
	10
	73.83

	Freight transport
	
	

	National
	17
	4.4

	International
	17
	20.3

	Source: NS, NEI estimation




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 shares of travel purposes in rail transport in 1998 were distributed as follows: 5% business, 51% private/commuting, 44% leisure. With the respective values of normal and delayed travel time average values of travel time were computed to be € 8.90 per passenger hour for all train services.

Unfortunately only rough estimates could be used for the estimation of delays for freight rail mainly based on the information available for the passenger rail. The assumptions used in the calculation of freight delays for average delay is 15 minutes. Traffic volumes for freight were available from NS for national and international traffic.

1.7.3.4 Aviation transport

Table 15 briefly describes the input data for estimation of delays in aviation transport while table 16 present the respective data. Unfortunately no information on delays at other airports than Amsterdam Schiphol could be obtained. Consequently, the delays costs were calculated only for Schiphol airport. Since the Schiphol airport covers about 65% of total flights the estimates could be considered representative.

Table 15:
Sources and quality of the input data for aviation

	Input data
	Disaggregation
	Sources, quality of data, level of uncertainty

	Travel purpose split 
	Passenger: domestic scheduled, domestic charter

Business, private/commuting, leisure
	NEI estimation based on good quality data provided by AVV which are the results of passenger surveys at Schiphol airport. These figures include charter, and scheduled transfer and non-transfer. Weighted average was applied to estimate the travel split for scheduled flights. The categories from the surveys were combined to reflect the UNITE categorisation. For international scheduled and international charter the same travel purpose split as for the respective domestic flights was used.

	Average delay
	Passenger: arrival scheduled and non-scheduled, departure scheduled and non-scheduled

Freight: scheduled, non-scheduled

Mail: scheduled and mail non-scheduled
	Official figures on average delay on arrival and departure from Eurocontrol/CODA

For all freight and mail categories the average passenger figures was applied.

	Punctuality index
	Passenger: arrival scheduled and non-scheduled, departure scheduled and non-scheduled

Freight: scheduled, non-scheduled

Mail: scheduled and mail non-scheduled 
	Statistical annual reviews of Schiphol airport. For freight weighted averages of arrivals and departures as for passengers were used (for mail scheduled and non-scheduled freight figures were applied).

	Total demand 
	Passenger: arrival scheduled and non-scheduled, departure scheduled and non-scheduled

Freight: scheduled, non-scheduled

Mail: scheduled and mail non-scheduled 
	Official statistics and statistical annual review of Schiphol airport


In air passenger transport, punctuality is the percentage of flights departing/arriving within the time period of 15 minutes after scheduled time on/off blocks, regarding scheduled flights only. Amsterdam airport Schiphol provides monthly figures on punctuality of passenger services for scheduled and non-scheduled arrivals and departures. Figures for average delays at arrivals and departures were taken from Eurocontrol/ECAC (2000).

The available statistics does not distinguish between delays in passenger and freight aviation transport. The punctuality index for passenger transport has been applied for freight since a considerable amount of freight is loaded on passenger aircrafts. It has been calculated using the weighted average of punctuality of arrivals and departures.

Table 16: Data input for estimation of delays costs in aviation, 1998

	
	Average delay

minutes
	Delay probability

%
	Total demand

million trips/tonnes

	Passenger transport
	
	
	

	Arrivals scheduled
	26.50
	28.8
	14.94

	Arrivals non-scheduled
	26.50
	53.5
	1.96

	Departures scheduled
	21.40
	41.6
	15.02

	Departures non-scheduled
	21.40
	55.9
	2.04

	Freight transport
	
	
	

	Scheduled
	24.0
	35
	0.37

	Non-scheduled 
	24.0
	55
	0.20

	Mail
	
	
	

	Scheduled
	24.0
	35
	0.05

	Non-scheduled 
	24.0
	55
	0.0

	Source: Statistical Annual Review 2000, NEI estimation




1.7.3.5 Waterborne transport

No information on delays in inland waterborne transport could be found. Therefore, respective costs for these delays were not quantified.

1.7.4 Accident costs

The methodological approach and the corresponding data requirements for the calculation of the accidents costs is elaborated in Link et al. (2000) and in Doll et al. (2000). This approach includes the calculation of five cost components: material damage costs; administrative costs; medical costs; costs due to production losses; and, the costs of suffering and grief (risk value).

The input data per transport mode required for the calculation of accident costs includes on one hand physical information about the number of accidents, number and severity of injuries, fatalities and material damages, and on the other hand, accident unit costs, and information about the payment of insurance companies and transfers of the social security. The sources and remarks on the data quality are given in table 17; the input data is shown in tables 18-20. A more detailed description of the input data per mode will follow below.

Table 17:
Input data for valuation of accident costs

	Input data by cost category
	Disaggegation
	Sources, quality of data, level of uncertainty

	Physical units

	Number of accidents
	Mode 

Reported, underreported (road)

Type of accident (material damage, casualties)

Degree of severity (slight, severe, death)

Vehicle type (incl. passenger) and/or property type
	Good input data on the number of road accidents (however, not dissagregated by network type). Source: AVV.

No official information about railway accidents.

Good input/database on IWW and maritime accidents, however the quality of filled in information sometimes is poor. Source:

Good official statistics for aviation accidents (source: )

	Number of casualties
	Mode

Reported, underreported

Degree of severity (slight, severe, death)

Victim type 
	Good input data on accident casualties for all modes. Disaggregation by victim type not possible for IWW and maritime, only totals available.

Classification of casualties for all modes: deaths and injuries (official distinction between slight and severe not available); for road: slight, sever and deaths.

	Total payments of the social security and liability insurance
	Average figures by type of accident

Cases reported and cases not-reported to liability insurance

Degree of severity

Per vehicle category
	No data available on the cases reported to the liability insurance and the total payment.



	Material damage

	Average damage costs of cases reported to liability insurance and average costs per non-reported case
	Road

Type of vehicle
	Average costs of accidents are not available. In the case of average damage cost for road data for Germany have been used with appropriate adjustments. 

Unit cost per case not reported to insurance was estimated based on SWOV reports.

	Average liability insurance payments
	Only for road for material damage
	Data on average payment for material damage in a road accident made available from the Union of insurance Companies.

	Administrative costs

	Cost rate Euro/hour
	Police
	Statistic and other information from insurance companies and police department on administrative costs related to accidents not available. The average hourly salary has been used for the hourly police cost rate for all modes.

No information available for the legal system, liability and health insurance companies.

	Time required by police, legal system, liability and health insurance companies
	Rode, average accident


	For time required by police to administer road accidents German information has been used. No information available for other modes. Data for road has been transferred to other roads, therefore being an estimation.

	Medical costs

	Cost values of the health sector and shares of cases with steady reduction of working power
	Average costs for injuries by severity class and reduction of working power
	Indirect information from hospitals not available. DIW estimates adjusted for Netherlands


	Input data by cost category
	Disaggregation
	Sources, quality of data, level of uncertainty

	Production losses

	Production related figures
	GNP per employed

Share of production factor “work”

Production potential/GNP

Total private consumption
	Production related figures from national statistics are of good quality.

Number of victims in employable age group: NEI estimation.

	Replacement cost at the victim’s former place 
	
	Estimate based on DIW data

	Risk value

	VOSL
	Value for injuries in % of VOSL:

Severe– 15 %

Slight – 1 %
	Unite standard value (Nellthorp et al. 2000)




Table 18:
Number of registered accidents with casualties and material damage by road network type, 1998.

	
	Passenger, car, bus, motorcycle
	LGV
	HGV
	Other
	Total

	Highways
	42 502
	5619
	5727
	13907
	67755

	   deaths
	161
	27
	44
	95
	327

	   injuries
	5 719
	663
	525
	1705
	8612

	   material damage
	36 622
	4929
	5158
	12107
	58816

	Regional roads
	31 216
	3988
	2590
	106613
	48407

	   deaths
	254
	27
	34
	161
	476

	   injuries
	5 105
	657
	321
	2787
	8870

	   material damage
	25 857
	3304
	2235
	7665
	39061

	Other roads
	341 222
	42267
	19664
	139208
	542361

	   deaths
	616
	70
	67
	689
	1442

	   injuries
	32 908
	3470
	1092
	31757
	69227

	   material damage
	307 698
	38727
	18505
	106762
	471692

	All roads
	414 940
	51874
	27981
	163728
	658523

	   deaths
	1 031
	124
	145
	945
	2245

	   injuries
	43 732
	4790
	1938
	36249
	86709

	   material damage
	370 177
	46960
	25898
	126534
	569569

	Source: AVV


Table 19:
Number of accident victims by mode, 1998

	
	Reported to police
	Total number of casualties

	
	Slight
	Severe
	Deaths
	Slight
	Severe
	Deaths

	ROAD
	16989
	11733
	1066
	105000
	18620
	1149

	   Car passenger
	8124
	5390
	582
	22700
	6120
	627

	   Motorcycle drivers
	692
	740
	76
	4900
	1110
	82

	   PT passengers
	3588
	2320
	89
	17900
	3110
	96

	   PT personnel
	3448
	2329
	194
	53400
	6760
	209

	   Truck drivers
	158
	96
	9
	1200
	90
	10

	Pedestrians/cyclists
	927
	827
	110
	3700
	1340
	119

	   Others
	52
	31
	6
	1200
	90
	6

	RAIL
	:
	211
	223
	:
	211
	223

	   Passengers
	:
	117
	3
	:
	117
	3

	   Level crossing
	:
	25
	32
	:
	25
	32

	   Personnel
	:
	36
	3
	:
	36
	3

	   Suicide
	:
	29
	181
	:
	29
	181

	   Third party
	:
	4
	4
	:
	4
	4

	AVIATION
	6
	4
	0
	6
	4
	0

	   Passengers
	6
	3
	0
	6
	3
	0

	   Crew
	0
	1
	0
	0
	1
	0

	    Third party
	0
	0
	0
	0
	0
	0

	IWW
	:
	26
	6
	:
	26
	6

	MARITIME
	:
	7
	2
	:
	7
	2

	Sources:

Road: Verkeersongevallen 1998, CBS/AVV; AVV website

Rail: Tweede kamer der Staten-Genraal, 26 699, nr.2, Railveiligheid.

Aviation: NLR 

IWW and Maritime: NEI estimation based on accident database from AVV


Table 20: Number of accidents with material damage by mode, 1998

	Mode
	Accidents reported to police

	
	Slight
	Severe

	ROAD - total
	564870
	88954

	Damage to vehicles
	
	

	   passenger car
	362831
	41863

	   motorcycle
	3441
	2386

	   bus/coach
	3905
	514

	   tramway
	698
	184

	   goods vehicles
	68159
	6997

	   others
	32231
	28211

	Public property
	32614
	6260

	Other private property
	60991
	2539

	AVIATION – total
	2
	6

	Aircrafts
	1
	6

	Other company assets
	0
	0

	Third party
	1
	0

	IWW 
	
	

	Damage to vessels
	502
	45

	Damage to transported goods
	3
	6

	Damage to waterways
	109
	267

	Environmental damage
	740
	4

	MARITIME 
	
	

	Damage to vessels
	90
	9

	Damage to transported goods
	2
	1

	Damage to waterways
	83
	76

	Environmental damage
	209
	9

	Source: AVV, NEI estimation

No information available for rail accidents with material damage.

Estimation of accidents in aviation, IWW and maritime have been based on the accident databases from AVV. In the case of IWW and maritime the value is sub estimated because of a number of accidents which do not register the existence or non-existence of material damage.


It has to be noted that for the calculation of medical costs and material damage in road transport, the specific problem of underreporting is of special importance. The problem of underreporting occurs only for road transport. Statistics reported for rail, aviation and inland waterway transport can be considered to be correct. 

Road. A transport accident on road in the national statistics is defined as an accident on the road related to transport activities, and where at least one moving vehicle is involved and as a consequence one or more road users die and/or are injured. The accidents are registered by the police, which supplies this information to the Netherlands Transport Research Centre, Department of Statistics and Data Management (AVV/BG) who administers the Traffic Accidents Registration System (VOR). The accidents not reported to police are, therefore, not included in this system. In reality, the number of registered accidents depends on the degree of accident and the victim. 

Starting with 1997 within the Integration Framework for Road Traffic Casualties (IVO), a collaboration between AVV/BG and Statistics Netherlands (CBS), the actual number of accident casualties is estimated with a methodology elaborated by Institute for Road Safety Research (SWOV). This methodology is based on comparison of information on accident victims as registered in the AVV’s transport accident register and other registration files (e.g. LMR database of hospital registrations of Prismat, LIS of Consumer and Safety, OVO of CBS). The data is published annually in a common publication of the above-mentioned organisation and replaces the earlier CBS publication “Traffic accidents on public roads”.

As concerns the accidents with material damages, there is no official estimate of unreported accidents. Currently, SWOV is developing a methodology for estimation of those. For the purpose of the current analysis the registration degree for slight and severe injuries have been used for the estimation of unreported accidents respectively with slight and severe material damage.

The casualties as well as the accidents in the statistics are classified in deaths, hospital admissions which in this report are considered as severe injuries, injured persons treated in the hospital’s Emergency Care Department – considered here as slight injuries, and accidents with only material damage. At the same time, accidents and casualties are subdivided according to their basic characteristics. Casualties are classified according to how they were involved in the accident, their ages and genders. Accidents on their turn are categorised based on time of the accident (month, day of week, period during the day) and the place of the accident (per province).

Statistical information on road accidents is provided by AVV and CBS in a very detailed way and covers total number of accidents by different vehicles involved, severity of accidents, different regions, by month and day, victims by age, sex. On a more detailed level, however, it was not possible to gather this detailed information per severity degree of the accident per type of the vehicle involved in the accident and on different type of network.

Rail. Statistical information on accidents is available from Railned. The number of fatalities and injuries caused by rail accidents is provided for different types of victims: staff, passengers, people on level crossings, suicides and third parties. A distinction is made between deaths and injuries. No diversification between slight and severe injuries available. 

It was not possible to get any information on rail accidents with material damages. This information is not included in the Railned’ database and is hold by individual carriers. 

As opposed to the road sector, the problem of underreporting for railways is of minor relevance at least within the scope of accident cost estimation in this report. Therefore, the number of registered casualties is assumed to show the total.

Aviation. For the estimation of the number of victims and material damage involved in aviation accidents, the summary provided by NLR of the accidents which occurred in the respective years has been used. This information covers only accidents where injuries have taken place. Therefore, the information about material damages is not comprehensive because it does not cover accidents only with material damage leading to a possible underestimation of material damage. In the information provided by NLR balloons are not included.

IWW and Maritime. The waterborne accident database has been provided by AVV. It include very detailed information on accidents with different types of material damage in particular damage to vessels, damage to transported goods, damage to waterways and environmental damage. 

The quality of the database depends on the quality of the records provided by the police. Although the database is very detailed, the recorded information is sometimes of poor quality, fact that led to an underestimate of the number with accidents with material damage. The reason for that is a number of accident records which did not contain any information about the presence of a particular damage. 

Information about the deaths and injuries in waterborne accidents was not available for different types of parties involved. The total figure for injuries and deaths in IWW and maritime accidents have been used.

1.7.5 Environmental costs

The input data for the estimation of the environmental costs was collected for specific type of environmental costs, namely: 

· air pollution, 

· global warming, 

· noise,

· nature and landscape,

· nuclear risks.

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

Table 21:
Environmental data in the EcoSense database

	
	Resolution
	Source

	Receptor distribution
	
	

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

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

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

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

	Meteorological data
	
	

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

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

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

	Emissions
	
	

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

	Source: IER.


Table 22:
Input data for air pollution

	
	Dissaggregation
	Source and quality of the input data

	Emissions data
	CO, NMVOC, NOx, PM2.5, SO2, CO2, N2O, CH2
	Good data on emissions available in the official statistics; published periodically.

	     Road
	Infrastructure network: motorways, regional roads, urban roads

Passenger transport: passenger car, motorcycles (petrol), scooters (petrol), busses

Freight transport: LGV, HGV, tractors, special vehicles

Type of fuel: petrol, LPG, diesel
	Data on road emissions available in a very detailed form in the official statistics (CBS-statline). For the public transport only emissions for busses was available. No information available for trams and metros.

	     Rail
	Passenger, freight
	Total figures for rail emissions available in official statistics. No information available on emission per type of traction (diesel, electric). For passenger trains and freight trains input data from Statistics Netherlands

	     Aviation
	Total
	Only totals on emissions available in the official statistics; published periodically.

	     IWW
	Passenger, freight, recreation, fishing
	Good data on emissions available in the official statistics; published periodically.

	     Maritime
	Total
	Only totals on emissions available in the official statistics; published periodically.

	Electricity production mix
	Rail transport
	No direct data on electricity production mix was available for railways. Therefore, the Dutch average production mix for transport sector is assumed (99% oil, 1% electricity)

	Fuel use
	Road: types of vehicles as above
	Official statistics 


Table 23: Direct transport emissions in the Netherlands in million kg, 1998

	
	CO
	CO2
	NOx
	N2O
	SO2
	NMVOC
	CH2O
	PM2.5

	Road, total
	397.6
	28338
	180.4
	5.25
	4.8
	107.08
	4.44
	9

	   Passenger
	361.6
	18591
	96.1
	3.62
	1.9
	94.78
	3.93
	4.1

	   Freight
	34.8
	9461
	81.2
	1.57
	2.8
	11.78
	0.49
	4.7

	Passenger cars, total
	319.7
	17785
	87.9
	3.5
	1.7
	75.84
	3.21
	3.4

	-petrol
	300.4
	12478
	68.2
	2.67
	0.6
	70.29
	3.01
	0.7

	-diesel
	9.1
	3776
	12.3
	0.25
	1.1
	2.41
	0.1
	2.6

	-LPG
	10.3
	1531
	7.5
	0.58
	0
	3.13
	0.1
	0.1

	Motorcycles, petrol
	29.3
	213
	0.4
	0
	0
	8.69
	0.35
	0.2

	Bromcycles, petrol
	11.1
	66
	0.1
	0
	0
	9.23
	0.33
	0

	Busses, total
	1.4
	527
	7.7
	0.12
	0.2
	1.03
	0.04
	0.5

	-petrol
	0
	0
	0
	0
	0
	0
	0
	0

	-diesel
	1.4
	526
	7.7
	0.12
	0.2
	1.02
	0.04
	0.5

	-LPG
	0
	1
	0
	0
	0
	0
	0
	0

	LGV, total
	23.9
	3656
	14.8
	0.31
	1
	5.96
	0.25
	2.3

	-petrol
	13.1
	282
	2.6
	0.04
	0
	2.71
	0.12
	0

	-diesel
	9.5
	3279
	11.3
	0.23
	1
	2.77
	0.12
	2.2

	-LPG
	1.3
	95
	0.8
	0.04
	0
	0.47
	0.01
	0

	HGV, total
	5.3
	2940
	31
	0.67
	0.9
	2.79
	0.12
	1.4

	-petrol
	0.1
	2
	0
	0
	0
	0.02
	0
	0

	-diesel
	5.2
	2938
	31
	0.67
	0.9
	2.77
	0.12
	1.4

	-LPG
	0
	1
	0
	0
	0
	0
	0
	0

	Agricultural vehicles, total
	5.6
	2865
	35.4
	0.59
	0.9
	3.03
	0.13
	1.1

	-petrol
	0
	0
	0
	0
	0
	0
	0
	0

	-diesel
	5.6
	2865
	35.4
	0.59
	0.9
	3.03
	0.13
	1.1

	-LPG
	0
	0
	0
	0
	0
	0
	0
	0

	Special vehicles, total
	1.2
	286
	3.1
	0.06
	0.1
	0.52
	0.02
	0.2

	-petrol
	0.5
	7
	0.1
	0
	0
	0.1
	0
	0

	-diesel
	0.7
	278
	3.1
	0.06
	0.1
	0.42
	0.02
	0.2

	-LPG
	0
	0
	0
	0
	0
	0
	0
	0

	Rail
	0.35
	102
	1.69
	0.023
	0.111
	0.106
	0.004
	0.066

	Passenger trains
	0.25
	52
	0.59
	0.012
	0.057
	0.084
	0.003
	0.05

	Freight trains
	0.1
	50
	1.1
	0.011
	0.054
	0.022
	0.001
	0.016

	Air transport
	6
	773
	3
	0.051
	0.25
	1.4
	0.11
	0.17

	IWW
	9.299
	2131
	39.88
	0.476
	2.234
	3.659
	0.161
	2.802

	Passenger vessels
	0.36
	113
	1.8
	0.025
	0.12
	0.22
	0.009
	0.22

	Freight vessels
	1.8
	1869
	36
	0.41
	2
	1.8
	0.072
	2.4

	Recreation vessels
	7.1
	108
	1.3
	0.032
	0.07
	1.6
	0.078
	0.13

	Fishing vessels
	0.039
	41
	0.78
	0.009
	0.044
	0.039
	0.002
	0.052

	Maritime
	2.8
	1119
	22
	0.25
	13
	0.95
	0.038
	1.7

	Source: CBS statline and Statistics Netherlands




2.2.5.1.   Global warming

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

2.2.5.2.   Noise

The quality of data offered by official statistics on noise exposure is rather low. The available information regards the percentage of Dutch population exposed to noise from road, rail and air transport. This information is presented in total rather than for different noise levels.

Information including a differentiation of the noise exposure per levels in 1999 was available in CE (1999). The same shares have been applied for the total figures available for 1996 and 1998. Table 24 shows the estimated number of people exposed to different levels of noise.

Table 24: Persons exposed to different transport noise levels, thousands 1998

	
	Road
	Rail
	Air

	 55-60 dB
	2759.8
	578.5
	1,735.0

	 60-65 dB
	1298.7
	119.1
	991.4

	 65-70 dB
	216.5
	42.5
	165.2

	 70-75 dB
	81.2
	25.5
	55.1

	 >75 dB
	27.1
	17.0
	27.5

	Total
	4383.2
	782.7
	2974.3

	Source: NEI based on CE (1999) and CBS




A further disaggregation of the exposure by night or day, passenger or goods transport, vehicles type, or network type was not possible.

2.2.5.3.   Nature and landscape

The basic input data required for the calculation of the nature and landscape effects such as soil and water pollution relates to the type and length characteristics of the infrastructure, of which sealed and impaired areas derive. Table 25 summarises the input data and its sources.

Table 25:
Input data for nature and landscape environmental costs

	
	Level of disaggregation
	Quality of data, level of uncertainty

	Road
	
	

	Network data (length)
	Motorways, trunk roads
	Data on roads length taken from CBS statline



	Traffic performance (vkm)
	Motorways, trunk roads

Passenger cars, motorcycles, busses, LGV, HGV, special vehicles, agricultural vehicles
	Good quality data available from official statistics (CBS-statline)

	Rail
	
	

	Network data (length)
	Double track, single track
	Official statistics for totals and double (multiple) track; length of the single track estimated

	Traffic performance (train-km)
	Passenger, freight
	NEI estimation on passenger train-km based on passenger-km, freight train-km NEI estimation

	Waterborne
	
	

	Network data (size, length)
	Channels and rivers
	CBS statline

	Traffic performance
	Total vkm IWW freight
	Official statistics

	General cost values
	Habitat loss/barrier effect, unsealing, soil decontamination, ground water
	


Due to the lack of reliable network data nature and landscape effects for aviation and ports were not calculated

The following years have been taken as the reference year for the comparison of the network data: motorways – 1950 and trunk roads - 1983; rail – 1980, IWW - 1971. The input for network data is presented in tables 26.

Table 26: 
Network data for Dutch transport infrastructure

	
	Reference year
	1996
	1998

	Length by road class and width, km
	
	
	

	   Motorways (>20m)
	121
	2207
	2250

	   Motorways (<20m)
	551
	936
	985

	   Trunk roads (>20m)
	7130
	6360
	6314

	   Trunk roads (<20m)
	42460
	48700
	49300

	Length of rail network, km
	
	
	

	   Two or more tracks
	1595
	1853
	1877

	   Single track
	1146
	960
	931

	Length of waterways, km
	
	
	

	   Rivers
	4028
	3745
	3745

	   Channels
	1092
	841
	841

	Source: NEI based on CBS statline




Table 27:
Infrastructure characteristics, 1998

	
	Original width

m
	Compens. factor

%
	Sealing factor

%
	Additional impaired width

 m
	Lost habitats

ha/km
	Sealed area

ha/km
	Contamin. area

ha/km

	Road
	
	
	
	
	
	
	

	Motorway, >20 m
	29
	100
	100
	10
	4.9
	3.9
	1.0

	Motorway, <20 m
	9
	100
	100
	10
	2.9
	1.9
	1.0

	Trunk road >9 m
	15
	100
	100
	8
	3.3
	2.5
	0.8

	Trunk road <9 m
	7
	100
	100
	8
	2.5
	1.7
	0.8

	Rail
	
	
	
	
	
	
	

	Double track
	15
	100
	50
	6
	3.1
	1.8
	0.6

	Single track
	6
	100
	50
	6
	2.2
	1.3
	0.6

	IWW
	
	
	
	
	
	
	

	Channels
	50
	70
	0
	0
	4.5
	1.0
	0.0

	Rivers
	200
	0
	0
	0
	1.0
	1.0
	0.0

	Source: NEI




2.2.5.4.  Nuclear risk

No mode specific information was available about the production of electricity in nuclear power stations. For the general transport sector the supply of power from nuclear energy is nihil. Therefore, the nuclear risk due to the production of electricity in nuclear power stations is assumed to be negligible and is not considered in the pilot account.

1.7.6 Taxes, charges, subsidies

Table 28 gives a descriptive overview of the input data used for the calculation of the taxes, charges and subsidies. The data was collected from Statistics Netherlands, business account of transport companies, and the Dutch Ministry of Finance. 

Table 28: Input data and data quality for the calculation of taxes, charges and subsidies

	Input data
	Level of disaggregation
	Quality of data

	Road


	Type of vehicle: motorcycles, passenger cars, buses, coaches, lorries, trailers, special vehicles

By type of charge/tax
	National accounts

	Rail


	Charges: passenger, freight

Subsidies

	Business accounts of NS

	Other public transport


	Revenues

Subsidies
	Business accounts, generally of poor information; no disaggregation per type of activity or revenue.

	Aviation


	Airport tax, tax on noise
	Business accounts of airports (Amsterdam Schiphol and Maastricht-Aachen), official statistics on noise tax at airports

 

	Inland waterway shipping


	Subsidies 
	An indication of total subsidies only available. For the other revenues, poor quality and lack of information

	Maritime shipping


	Charges for infrastructure use: seaports, inland ports


	Business account of Rotterdam and Amsterdam, which are representative for the Netherlands.


For road, rail and air transport the data quality is considered to be good although it is rather poor for the proposed disaggregation in UNITE. In addition, due to the lack of relevant information and in order to avoid arbitrary allocation, the figures for the all modes but road are presented as total. For the remaining modes various estimations had to be made leading to rough results. Therefore, one should be careful when interpreting the presented results.

Methodological issues

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

1.8 Methodology for estimating infrastructure costs

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

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. 

For the Dutch pilot accounts the perpetual inventory method (see box 1 for a summary description) was applied for all modes, with underlying long time series for the different modes. For the life expectancies standard values are used. It was not possible to collect disaggregated data for the entire time series. It was also not possible to achieve a complete separation between transport related parts of airports and harbours and non-transport related parts. 

For roads and inland waterways, statistical data from the CBS could be used to estimate the running costs. For rail the annual reports of the Railway Infrastructure Administration (RIB) were used to estimate the running costs and for public transport statistical data from the CBS was combined with some specific annual reports of public transport companies. For airports the annual reports of the largest airports were used and the figures were extrapolated to a national level. The method for estimating missing values is described in the next chapter. 

Box 1.
The perpetual inventory model used for the Dutch pilot accounts

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

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

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

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


VN t
:
Net value of assets at time t


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


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


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

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

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

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

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

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


All results are values without VAT which was eliminated both from the depreciations and from the running costs. 

As far as the UNITE accounting years 1996 and 2005 are concerned the general approach was to carry out separate model runs with the perpetual inventory model to calculate capital stocks and derive capital costs. For 2005 investment paths were not extrapolated. In future they could be extrapolated by using existing planning or plausible past trends.

1.9 Methodology for estimating supplier operating costs 

For the UNITE pilot accounts it was decided to calculate supplier operating costs only for transport modes where the revenues from the transport users do not cover the costs of the supplier. This is mainly true for public transport and rail transport and is considered to be core data for these transport modes. 

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

· Disaggregation of costs into fixed and variables

· Confirmation of temporal escapability for each cost component

· Data collection;

· Assessment of estimation needs and respective computation for lacking data

· Cost calculation 

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

1.10 Methodology for estimating delay costs due to congestion

The estimation of the delay costs followed the methodology outlined in Link et al. (2000). The UNITE methodology defines congestion costs as the sum of those time and operating costs perceived by transport users which exceed average time and operating costs. Users are defined as the users of traffic infrastructure in individual and private commercial motorised road traffic (including passengers and drivers of cars and motorcycles and road haulers) and of passengers and shippers (represented by units of cargo) in public passenger and freight transport. Congested traffic conditions or late arrivals are defined per mode, taking into consideration characteristic fluctuations in travel time and the system-specific consequences of delays. In general the UNITE approach values late arrivals rather than late departures or longer in-vehicle travel times in public transport. Between all road-related transport modes, which include individual motorised traffic, bus, coach and tramway services and road haulage, interdependencies are to be considered and thus a common road model is applied to quantify delays. 

Time and operating costs spent under delayed or congested conditions are estimated by using normal or acceptable travel times and operating costs in order to obtain a value of extra time and other resources lost by the users. For all road modes, acceptable traffic conditions are defined by off-peak travel speeds and the related operating costs, while for rail and air traffic scheduled travel times are used. The valuation of delays or extra travel time costs is restricted to serious delays. Small delays or simply disturbed traffic are considered to be normal attributes of traffic systems. 

Delay cost information does not form part of the core data in the UNITE core section of the accounts. It relates to costs that are internal to transport users as a group, and is therefore classed as supplementary data only.

The estimation of delay costs for 1996 followed the same principles as for 1998. VOT values were adjusted following the common rules laid down in Nellthrop et al. (2001). Most of the information which was available for 1998 was available for 1996, too. A number of assumptions were made. It is assumed that the increase in traffic demand and the extension of the roads capacity equal out, thus the share of congested traffic in total road traffic for 1996 equals that in 1998. Average delay in air transport for 1998 was not available; figures for 1997 were applied.

1.11 Methodology for estimating accident costs 

The methodology applied for the calculation of accident costs followed the recommendations of Interim Report 8.2 “Accounts Approach for Accidents” of the UNITE project (Doll et al. 2000). The definition of cost categories is broadly in line with the SWOV approach for the estimation of costs as result of road passenger accidents (SWOV, 1993,1995). While the latter includes more medical and administrative cost elements, the former was extended to other vehicles and other modes. Because of the lack of available and reliable information, the presentation of a matrix of cost responsibility and cost bearers as proposed in Doll et al. (2000) respectively could not be presented. 

Evaluation of accident costs is based on the calculation of the following cost categories: materials damage, administration costs, medical costs, production losses and the valuation of the risk associated with using transportation. Each of these subcategories is valued through the use of the number of incidents and the costs arising from the incident. 

In the estimation of accident costs the distinction between internal and external costs is of great importance. This distinction has a great influence on the total level of the external accident costs. Within UNITE pilot accounts internal accident costs are those internal to the transport system, and external costs are those which transport accidents impose on the rest of the society. In the pilot account internal costs embrace all costs borne by the individual transport users that is damages to property not covered by insurance companies and the risk associated with using transport, costs borne by the community of transport users (including all costs covered by traffic insurance companies). Explicitly external costs are administrative costs for police or the legal system, the costs of medical treatment not covered by traffic insurance companies and production losses. 

Due to the lack of information it was not possible to divide medical costs into internal and external costs, and thus in a simplified approach this cost component was considered to be totally external. The remaining internal costs therefore comprise only of the costs of material damages and the risk value. Risk value is considered to be internal for the purpose of UNITE. This means that we implicitly assume that accident risks are fully anticipated by individuals when they decide to take part in transport. External accident costs are considered to be core data while internal accident costs, because the costs are borne by the transport users and not society as a whole, are considered to be additional information only.

The numbers and costs from materials damage, administration and medical subcategories were respectively obtained from accident statistics and partly from insurance companies. Production losses represent an estimation of the losses to the national economy due to replacement costs, lost output of employed persons and lost non-market production (e.g. domestic work) resulting from accidents. The emphasis within this cost category was placed on medical costs and the cost arising from transport related fatalities. All valuations are documented in the publication “Valuation Conventions for UNITE” Nellthorp et al. (2001).

a)
The costs of medical treatment

The costs of medical treatment of traffic casualties can be broken down into a number of different activities as shown in table 29. Injuries are divided into two categories, with a steady reduction of working power (SRWP) and without SRWP (see Doll et al. 2000). The share of injuries entailing a steady reduction of working power (SRWP-cases) were based on the results of a survey among the accident victims (SCV, 1997/1998) with 3% for slight injuries (corresponding to injuries without medical assistance) and 10% for severe injuries (corresponding to injuries with medical assistance) in road transport. These figures were used for injuries in all modes.

Reliable information on the coverage of costs for the medical system by transport users’ insurance companies could not be retrieved. Therefore, all costs related to the medical treatment of accident casualties were considered as external to the transport sector. 

Table 29: 
Average costs for medical treatment (€ per casualty), 1998

	Type of action
	Slight injuries
	Severe injuries
	Deaths

	
	with SRWP
	No SRWP
	with SRWP
	No SRWP
	

	 Stationary treatment
	0
	0
	16 857.09
	3 574.91
	687.48

	 Ambulant treatment
	797.48
	192.50
	962.48
	329.99
	55.00

	 Transport
	55.00
	55.00
	879.98
	247.49
	412.49

	 Follow-up treatment
	110.00
	27.50
	467.49
	55.00
	0

	 Aids
	0
	0
	1 292.47
	110.00
	0

	 Supporting measures
	2 639.94
	0
	2 639.94
	0
	0

	 Rehabilitation
	0
	0
	687.48
	27.50
	0

	 Nursing
	0
	0
	522.49
	55.00
	0

	 TOTAL per casualty
	3 602.41
	274.99
	24 309.40
	4 399.89
	1 154.97

	 Source: NEI using values from DIW with appropriate benefit transfers

 SRWP – Steady reduction of working power


b)
Production losses

According to the methodology described in Doll et al. (2000) the cost category “Production Loss” comprises two elements: 

· The loss of the production power of steadily disabled or traffic fatalities. 

· The temporary costs for the victim’s employer. 

The lost production time per victim takes into consideration the duration of various medical actions and the duration of partial disability preventing the victim taking part in the production process. The effective loss of productive time further considers the degree of disability to work (25% for SRWP-cases and all severe injuries) and the share of victims of employable age (BMVBW/DIW 2000). The respective input data is given in table 30.

Table 30:
Composition of the lost working time per degree of injury, 1998

	Category of treatment
	Slight injuries
	Severe injuries
	Deaths

	
	with SRWP
	No SRWP
	with SRWP
	No SRWP
	

	 Stationary treatment (days)
	.
	.
	17
	65
	.

	 Rehabilitation time (days)
	.
	.
	.
	6
	.

	 Nursing (days)
	.
	.
	2
	6
	.

	 Disability to work (days)
	17
	79
	64
	224
	.

	 Duration of temporal reduction 

 of working power (days)
	.
	294
	294
	7 448
	7 448

	 Degree of reduction of working 

 power (%)
	.
	25%
	25%
	25%
	100%

	 Share of victims in employable age
	70.9%
	70.9%
	70.7%
	70.7%
	71.3%

	 Employment rate
	96.0%
	96.0%
	96.0%
	96.0%
	96.0%

	 Net value factor
	0
	0.00067
	0.00067
	0.00067
	0.00270

	 Lost working time (years)
	0.032
	0.284
	0.291
	4.022
	13.962

	 Source: NEI using values from DIW (2001) and CBS


The gross production loss per lost year of working time refers to the production potential of the national economy rather than to the actual GNP. Thus the gross production loss is composed of the GNP per capita in employable age (€ 16 951) and the relation between GNP and the production potential (1.04 according to the Cochrane-Orcutt production function). In order to avoid double counting with the Risk Value the future consumption (€ 13 828 per capita and year) was subtracted from the gross production potential. The resulting net production potential then was discounted to 1998 using a social interest rate of 3%. 

For direct replacement costs a value of € 3 155 per fatality or severe injury has been used based on DIW (2001) applying benefit transfer techniques.

c)
Valuation of administrative costs

Administrative costs are composed of the costs for police, justice and for the insurance sector. No reliable information could be retrieved for the time required by police, legal system and insurance for dealing with a traffic accident. Estimated administrative costs include only costs of police. In this case the data for time required by police in Germany (DIW, 2001) have been applied for the Netherlands with an average hourly wage rate for police officers of € 18.25, which in fact represents the average wage in the public administration and insurance sector as reported by CBS.

Further, it is assumed that the time required by police to deal with casualties in other modes is similar to the road case that is 1.97, 12.79 and12.79 hours to administer respectively slight injuries, severe injuries and fatalities. This assumption cannot be made in the case of accidents with material damages due to their different essence and extent. Consequently, the administrative costs of accidents with material damages have been calculated only for road accidents.

The administrative costs for traffic police, as considered here, are totally external to the transport sector as they are covered by the general budget and are the only administrative costs evaluated.

d)
Valuation of material damages

No direct information on the average costs of accidents for any mode could be found. Average damage costs of road vehicles were estimated based on DIW (2001) with appropriate techniques for value transfer. Average material damages for other modes or other types of public or private property were not available, therefore the respective costs could not be estimated. 

In addition, no reliable information could be found on the average value of deductibles borne by the accident parties. For accidents of passenger cars and motorcycles internal estimates of € 198 per accident were applied, while for other vehicles no deductibles were assumed. No estimates of average unit costs was attempted for accidents not reported to insurance companies. 

Table 31:
Average unit costs per material damage of road accidents, € 1998

	Mode of transport & 
damage category
	Unit costs per case reported to liability insurance
	Insurance coverage per case reported

	
	Slight
	Severe
	Slight
	Severe

	  Damage to vehicles
	
	 
	
	 

	    Passenger car
	1 397
	12 759
	1 198
	12 561

	    Motorcycle
	898
	8 204
	700
	8 006

	    Bus / Coach
	781
	7 132
	781
	7 132

	    Tramway
	768
	7 016
	768
	7 016

	    Goods vehicles
	781
	7 132
	781
	7 132

	    Others
	768
	7 016
	768
	7 016

	  Public property
	:
	:
	:
	:

	  Other private property
	:
	:
	:
	:

	Source: NEI

 For passenger cars calculation are based on the average amount per claim for material damages of passenger cars € 1198 as reported by Centre for Insurance Statistics (CVS) and the assumption of own coverage of € 198 (SWOV, 1993). Average costs for other vehicles were estimated based on DIW information.




Due to the non-availability of data estimating the costs of damage to public or non-transport-related private property, all costs of material damages are considered to be totally internal to the transport sector. 

e)
The risk value

· The Risk Value was set according to the recommendations of the UNITE valuation conventions: 

· € 1401484 million for fatalities,

· 15% of € 1.4 million = € 210223 for severe injuries. 

· 1% of the value of statistical life = € 14015 for slight injuries. 

Risk values for relatives and friends were not considered. For the UNITE accounts, risk value is considered to be fully internal.

Backcast methodology. The accident cost accounts 1996 follow the same methodology as for 1998. The number of physical units is available from the same source. Cost units have been used as for the core year 1998, only the benefit transfer rules given in Nellthorp et al. 2001 had to be applied.

1.12 Methodology for estimating environmental costs 

This chapter text provides a brief overview of the methodology used for the calculation of environmental costs. For a detailed description of the approach for the estimation of costs due to air pollution, global warming and noise the reader is referred to Bickel et al. (2001).

1.12.1 Air pollution

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

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

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

Then the emissions provided by the official emissions statistics for the Netherlands were multiplied with the respective damage factor to obtain the costs caused by the different modes and vehicle categories.

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

Monetary values. According to Nellthorp et al. (2001) average European values should be used for transboundary air pollution costs, except for the source country, where country specific values were used. These were calculated according to the benefit transfer rules given in Nellthorp et al. (2001). The values used for the Netherlands are given in the table 32.

Table 32:
Monetary values (factor costs) for health impacts due to airborne pollutants (€1998)

	Impact
	
	Avg. Europe
	Netherlands

	Year of life lost (chronic effects)
	per YOLL
	74 700
	84 600

	Year of life lost (acute effects)
	per YOLL
	128 500
	145 500

	Chronic bronchitis
	per new case
	137 600
	155 800

	Cerebrovascular hospital admission
	per case
	13 900
	15 740

	Respiratory hospital admission
	per case
	3 610
	4 090

	Congestive heart failure
	per case
	2 730
	3 090

	Chronic cough in children
	per episode
	200
	220

	Restricted activity day
	per day
	100
	110

	Asthma attack
	per day
	69
	78

	Cough
	per day
	34
	38

	Minor restricted activity day
	per day
	34
	38

	Symptom day
	per day
	34
	38

	Bronchodilator usage
	per day
	32
	36

	Lower respiratory symptom
	per day
	7
	8

	Source: Bickel et al. (2001)




1.12.2 Global warming

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

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

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

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

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

1.12.3 Noise

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

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

· Myocardial infarction (fatal, non-fatal)

· Angina pectoris

· Hypertension 

· Subjective sleep quality

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

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

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

The following table presents the monetary values used for valuing the health effects. 

Table 33: 
Monetary values (factor costs) for impacts due to noise, Euro 1998

	Impact
	Avg. Europe
	Netherlands

	Myocardial infarction (fatal, 7 YOLL)
	
	

	Total per case
	522 900
	592 000

	Myocardial infarction (non-fatal, 8 days in hospital, 24 days at home)
	
	

	Medical costs
	4 720
	5 680

	Absentee costs
	2 820
	3 140

	WTP
	15 070
	17 630

	Total per case
	22 600
	26 450

	Angina pectoris (severe, non-fatal, 5 days in hospital, 15 days at home)
	
	

	Medical costs
	2 960
	3 560

	Absentee costs
	1 760
	1 960

	WTP
	9 440
	11 040

	Total per case
	14 160
	16 560

	Hypertension (hospital treatment, 6 days in hospital, 12 days at home)
	
	

	Medical costs
	1 830
	2 210

	Absentee costs
	1 580
	1 760

	WTP
	550
	620

	Total per case
	3 960
	4 590

	Medical costs due to sleep disturbance (per year)
	197
	223

	Average (net) rent per person per year (basis of calculation of WTP for avoiding amenity losses)
	
	1 285

	Source: Bickel et al. (2001)


1.12.4 Nature and landscape

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 remediation of soil and groundwater and the alternative unsealing of sealed ground. The result of this approach was total compensation or repair costs discounted to the year of accounting. 

In contrast to the cost categories accidents and environmental health, in the cost category nature and landscape we do not explicitly consider the infrastructure built in the accounting year. In order to express the long-term impacts of consuming natural resources we consider the development of ecology from a state were nature is considered to be more or less intact. 

The costs for the reporting period are determined by subdividing the total costs after the reference year by the respective number of years. We do not apply a discount rate on past costs caused to changes of nature and landscape, damages in the future are valued as high as damages caused today. 

We assume further that the average damage to natural resources caused by the installation of infrastructure projects did not differ in general and that accordingly the average costs per additional square metre of transport assets constructed is equal over time. Transport infrastructure was considered separately for each mode.

The estimation of costs associated with repair and compensation measures is a very complex task, because the growth of alternative biotopes e.g. takes a long time. In this field no time series of respective cost estimates, which would allow to determine the development of the scarcity of nature are available. Further, the minor importance of the costs associated with nature and landscape effects in comparison to other cost blocks does not justify evaluate the total project installation reports of the infrastructure constructed in the period between the reference year and accounting year. Accordingly, it is assumed that the negative scarcity effect and the positive influence of improved construction practices are balancing out and that the costs of the accounting period is determined as the total costs divided by the number of years since the reference year. 

The cost values used are characterised by the cost category, the type of area affected and the type of infrastructure. These elements are briefly discussed below.

Due to the similarity of the costs of nature and landscape and the costs of soil and water pollution they were commonly treated and estimated in the UNITE accounts (see Bickel et al. 2000). The cost categories considered under the joint cost item “Nature, landscape, soil and groundwater effects” are: 

· Habitat losses and deterioration of biodiversity. Included are the loss of natural habitats and barrier effects caused by the existence of transport infrastructure. For the monetarisation a compensation costs approach is used, which estimates the costs for establishing new natural areas of the same type destroyed somewhere else.

· Sealing effects: Starting from the idea that every newly sealed area has to be unsealed at another location, sealing effects are valued by a compensation cost approach, estimating the de-sealing costs per square metre of directly covered ground. 

· Soil and groundwater contamination: The sources for soil and groundwater contamination are manifold (see Bickel et. al. 2000). Here, the single pollutants are considered jointly by applying a decontamination cost value per m3. Starting from a constant depth of pollution (20 cm), out of this a value per m2 of impaired land can be computed.

· Groundwater pollution and winter maintenance: These two effects are summarised together as (1) they are both hardly quantifiable and as (2) the use of de-icing salts for winter maintenance directly impacts the quality of groundwater. 

Table 34 summarises the cost values applied by cost type and type of biotopes. In case of sealed and impaired soil, the costs for the reporting year are determined by subdividing the total costs since the reference year by the respective number of years. We do not apply a discount rate on past costs caused to nature and landscape because no average life span of repaired soil and therefore no amortisation costs can be assumed. Further reasons against discounting rates are given in the German case study. Yet a PPP-Adjustment is necessary because the original repair cost figures for unsealing and soil decontamination are based on original German-specific figures.

Table 34:
Valuation of effects on nature and landscape

	Nomenclature according to the CORINE land use data set
	Habitat loss
	Ground sealing
	Soil & water
	Other effects

	Affected area: Description
	Sealed +
Impaired
	Sealed
	Impaired
	Sealed

	
	Euro/m2
	Euro/m2
	Euro/m2
	Euro / m2

	Artificial surfaces
	
	26.9
	7.6
	10

	Agricultural areas
	7.7
	26.9
	7.6
	10

	Forests and semi-natural areas
	42.0
	26.9
	7.6
	10

	Wetlands
	49.2
	26.9
	7.6
	10

	Water bodies
	54.2
	26.9
	7.6
	10

	Average
	10.7
	
	
	

	Source: NEI based on DIW.


Habitat loss and biodiversity. For the estimation of the economic costs due to the loss or deterioration of natural habitats a compensation cost approach according to IWW et. al (1998) was applied. The costs associated are: 

· Annual costs for building up an alternative habitat (€ 300-400), discounted over the time the biotope requires to grow (up to 50 years). 

· Opportunity costs of the land used for the compensation habitat (up to € 700 /a) discounted over the period of lost use (150 years). 

· Initial costs for establishing the compensation habitat (up to € 90 000). 

· Costs of purchasing the area of the alternative habitat (€ 60 000). 

For the Dutch pilot account the following average values for habitat loss per m2 were used: agricultural areas € 7.7, forests and semi-natural areas € 42, wetlands € 49.2, and water bodies € 54.2.

Unsealing costs. The costs of unsealing ground covered by solid transport infrastructure contain the costs for transport and deposit of materials sealing ground elsewhere. According to INFRAS/IWW (2000) cost estimates range between € 13 and 42 per m2. Here, a mean value of € 26.9 per square metre was applied. 

Unsealing costs are applied to the sealed area associated to transport infrastructure whereby sealing factors were considered.

Soil and groundwater pollution. Ground material contaminated by transport activities along infrastructure assets has to be carried off and deposited. Therefore, the costs applied per m2 need to take into consideration the treatment costs per m3 of ground and the depth of contamination. In both cases we followed INFRAS/IWW (2000) and assumed costs of € 35 / m3 and a contamination depth of 20 cm. The resulting cost value of € 7.6 / m2 was applied to the contaminated area (impaired) area alongside or around the infrastructure facilities for all types of biotopes. 

Further Effects. For estimating the costs of further effects on nature and landscape such as barrier effects and visual intrusion a unit value of € 10 per m² from INFRAS/IWW (2000) which was based on expert estimates was used.

Backcast methodology. Methodological approach used for the estimation of environmental costs for 1996 does not differ from the approach for the base year. Input data on network characteristics and traffic volumes were available for 1996. According to Nellthorp et al. (2001) values change proportionally to real incomes. Hence, all monetary values for all cost categories and modes were adjusted according to changes in real GDP per capita. 

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

1.13 Methodology for estimating taxes, charges and subsidies 

The calculation of taxes, charges and subsidies is a great detail connected with the calculation of infrastructure and supplier operating costs. Since the availability of the respective input data are linked, the overall description of the data, steps used in the calculations and general assumptions are shown in the respective chapters.

The estimation of subsidies are based on the available figures mainly from the business accounts of transport companies and official statistics. State subsidies have different nature, that is direct of indirect. Direct subsidies include aid for operating and exploitation of the public transportation systems, while indirect subsidies could take the form of a tax deduction for the cost of commuting, reduction of or even exemption from VAT. The estimation of the latter is more complicated since it is not explicitly shown in company or national accounts. Indirect subsidies as reduction of VAT rates are applied to public transport and aviation (zero VAT). 

Road. For the road transport the following charges and taxes were estimated: fuel excise duty, vehicle circulation tax (MRB), passenger car and motorcycle purchase tax (BPM) and Eurovignet. The MRB, BPM and Eurovignet data was collected from the official statistics.

Fuel excise duty was collected from CBS. The figures are estimated by multiplying the vehicle-km per vehicle type with the fuel excise duty. 

BPM is a tax applied for the registration (purchase) of a passenger car or a motor bicycle. The tax is payable only once and it is levied on the list price exclusive of VAT and BPM. For the passenger cars the BPM rate is 45.2% of the list price exclusive of VAT and BPM. The result is to be reduced by NLG 3394 or, for passenger cars with diesel engines, NLG 2116. For the motor bicycles the rate is 10.2% for up to a list price of NLG 4700 exclusive of VAT and BPM; for higher prices the rate is 20.7% with a further reduction of NLG 494. The state is the beneficiary of the income from this tax.

	Vehicle
	Characteristic
	BPM

	Passenger car
	Benzene
	0.452 x price – NLG 3394

	Passenger car
	Diesel
	0.452 x price – NLG 2116

	Passenger car
	LPG
	0.452 x price – NLG 3394

	Motorcycle
	price<4700
	0.102 x price 

	Motorcycle
	price>4700
	0.207 x price – NLG 494


MRB is a tax charged for the possession of passenger cars, LGVs and motorcycles (for the use of road for HGV – vignette). The tax is collected annually or quarterly, on the basis of the taxpayer’s returns, and a State car registration and its value depends on the type of the vehicle, its weight and the type of fuel used. The beneficiary of the income from MRB tax is partly the State and partly the provinces. Although the tax differs between provinces, the difference is not significant.

Eurovignet is the tax on heavy vehicles (of a gross maximum weight of 12000 kg or more) applied for the use of a motorway. The rate varies according to the number of axles of the vehicle and the period for which the tax is paid, which is optional to the keeper of the vehicle (daily, weekly, monthly or annually).

Parking tax is applied to the person parking a vehicle or requesting a license for parking a vehicle. The rates are different across municipalities; they are based on the duration and moment of parking, the area used for parking and the position of the plots or road sections. The revenues from the parking tax are collected by the municipalities. In the time framework of the proposed work it was impossible to estimate these revenues.

Rail. Data availability for rail transport is linked to the infrastructure costs and to the supplier operating costs. This data is collected and estimated by using the annual reports of the national railway company (NS). The methodological assumptions are shown in the accompanying chapters.

Public transport excluding rail. Data availability for public transport and rail is linked to the infrastructure costs and to the supplier operating costs. This data is collected and estimated by using the annual reports of several providers of public transport. The methodological assumptions are shown in the accompanying chapters.

Aviation. Charges for the use of aviation infrastructure include airport landing fees, aircraft parking fees and security charges. These revenues are collected by the airports. Therefore, information could be partly found in airports reports. However, not always the revenues are explicitly presented. In the pilot account the revenues were obtained from the annual reports from the airports Amsterdam Schiphol and Maastricht Aachen. It was not possible to get the airport taxes for Schiphol for 1998 (1997 was available), so we extrapolated this figure. An indirect subsidy to the air sector is the exemption of aviation from fuel tax. This could not be estimated due to the lack of available information.

Tax on noise pollution in aviation is charged to the user of the aircraft for landing on an airport in the Netherlands serving for civilian landing traffic. The tax is collected by means of a surcharge of the landing fee due by the user of the aircraft, by the Ministry of Transport and Waterways through the intermediary of the operator of the airport. The rate of the tax is determined by the Aviation Law and it is based on the proportion of the total noise nuisance within the noise area caused by the aircraft. This ratio depends on type of the aircraft and the level of the noise produced.

Inland waterway transport. No data on revenues of inland waterway harbours were available. Inland waterborne transport is exempted from paying fuel tax which can be considered as an indirect subsidy. However, due to the great number of IWW operators and the lack of required information, it was not possible to provide any estimates on taxes and charges for inland waterways.

Maritime shipping. Revenues in maritime shipping which have a direct relation to infrastructure costs are charges, fees and other payments at seaports and pilotage charges, as far as they do not belong to such coastal areas which are still defined as inland waterways. Information results from the annual reports from the two ports in Rotterdam and Amsterdam.

1.14 Methodology for the forecasts to 2005

1.14.1 General background

Elaboration of the pilot account for 2005 was done partially depending on the availability of specific forecasts for the respective year. In the cases when no forecasts or targets were available no costs for 2005 were calculated. The forecasts were carried out for the year 2005 using 2010 or 2020 as reference years and interpolating for 2005 by assuming a constant yearly growth rate between the base year and the reference year. One has to note, that the estimates for 2005 are only informative.

The central planning Bureau (CPB) elaborates long term forecast for they year 2020 for the Dutch economy on the basis of three scenarios: Divided Europe (DE), European Co-ordination (EC), and Global Co-ordination (GC). The EC-scenario models the situation under the assumption of the European Co-ordination. These three scenarios serve a starting point for the estimation of different effect for the NVVP (National Plan for Transport and Traffic) 2001-2020 with the base year 1995.

In the elaboration of scenario’s the CPB makes use of modelling of freight and passenger mobility and its consequences for accessibility undertaken by AVV with the help of LMS model (National Model Transport and Traffic System) and TEM-II (Transport Economic Model).

In the CPB modelling, the effects of different policies were estimated in different scenarios and for different time periods (2010 and 2020). Examples of the policy packages scenarios are: efficiency related measure to improve the use within modes; modal shift aimed at improving efficiency between modes; pricing package including the pricing for the use of infrastructure; as well as combination of the previously-named policies. Taking into account that 2005 relates to a rather shorter period of time within which limited policy decision could be taken, the forecasts for the pilot account are built on the results of the EC-scenario with no policy effects.

The forecasts for 2005 were developed autonomously of the policy framework, namely without taking into account specific policy modifications. The forecasts will be modified if such policies as variabilisation and internalisation of costs will be considered. 

For the elaboration of pilot account for 2005 for road transport forecast figures from the EC-scenario elaborated by CPB (Central Planbureau) were used. 

For rail, aviation and waterborne transport specific existing targets and forecasts indicators were used as well as interpolating approach when appropriate.

1.14.2 Basic input data

The table below show the forecasts at the macro level for the Netherlands for the year 2005 according to the EC scenario. The yearly growth for the forecast in the pilot account is considered equal between 1998 and 2005 and correspond with the one given below.

Table 35: Forecasts for the basic input data (EC scenario)

	
	1996-2020

	GDP, yearly growth
	2.75%

	Population, yearly growth
	0.55%

	Real price inflation, yearly
	0.5%

	Source: Personen- en goederenmobiliteit in 2010 en 2020, Prognoses in het kader van de CPB-LT scenario’s en de Nationale Milieuverkenning, oktober 1997.


1.14.2.6 Road transport

Time series for the last 15 years were available for the mileage driven and the fuel used by road transport on different types of roads and for different types of vehicles. These time series were used to interpolate forecast for 2005 since the existing forecast for mileage in the road transport according to NVVP does not cover all vehicles as categorised in Unite. Moreover, it is presented as total rather than by type of road. For the purpose of pilot account for 2005, mileage data for 2005 for different vehicles and on different roads were interpolated from 1985. 

Table 36: Yearly growth forecasted for fuel use and mileage for toad transport

	
	Fuel use
	vkm

	
	
	

	Total on road network
	
	

	Passenger cars
	1.19%
	1.81%

	Motorcycles
	3.97%
	3.96%

	Bromcycles 
	-2.99%
	-5.20%

	LGV
	4.67%
	5.14%

	HGV
	-0.25%
	-0.24%

	Agricultural vehicles
	2.93%
	3.10%

	Buses
	-0.12%
	-0.09%

	Special vehicles
	-2.24%
	-0.84%

	Source:  NEI’s calculation based on mileage data from staline (CBS)


1.14.2.7 Public transport and rail transport

Based on the forecast of the EC scenario the following data for vehicles mileage, passenger traffic and output result for the year 2005.

Table 37: Traffic output forecasts for the public transport (EC scenario)

	
	1995
	2010
	Yearly growth
	1998

million
	2005

million

	Passenger-kilometres
	
	
	
	
	

	Train
	100%
	120%
	1.22%
	14000
	15243

	BTM
	100%
	104%
	0.26%
	6000
	6111

	BTM – bus/tram/metro.

Source: Personen- en goederenmobiliteit in 2010 en 2020, Prognoses in het kader van de CPB-LT scenario’s en de Nationale Milieuverkenning, oktober 1997.


Table 38: Traffic forecasts for public transport

	
	1996
	1998
	2005

	Passengers, million
	
	
	

	 -train, million
	306
	321
	366

	
	
	
	

	Vehicle-kilometres
	
	
	

	 -train-km, million
	119
	124
	124

	 -BTM, vkm million
	646
	630
	694

	
	
	
	

	Passenger kilometres
	
	
	

	 -BTM, billion
	6
	6
	6.1111)

	 -train, billion
	14
	14
	15.2431)

	1) –Based on yearly growth in EC scenario between 1995 and 2010. 

BTM – bus/tram/metro.
Source: NEI’s calculations. 


1.14.2.8 Aviation

For the calculation of transport costs for air transport forecasts from the CPB for the development at the Amsterdam Schiphol airport were used. They are presented below.

Table 39: Traffic forecast for Amsterdam Schiphol airport

	
	1998
	2010-L1)
	2010-H1)
	2010-M2)
	2005-M2)

	Passengers, million
	34
	43
	63
	52
	44

	Movements, thousand
	377
	460
	590
	472
	430

	Tonnes, thousand
	576.207
	:
	:
	:
	877.7793)

	1) - Range of forecasts developed by CPB in collaboration with aviation sector covering only Schiphol. Forecasts for low and high scenarios available. 2)  - NEI estimate, average yearly growth calculated as average from the low and high scenario. 3) – NEI estimate extrapolated from the development in the last ten years.   

Source: Ministerie van Verkeer en Waterstaat, Toekomst van de nationale luchthaven, 17 December 1999.


The tables below present the figures for the forecasted traffic at Schiphol airport used in the pilot account for 2005.

Table 40: Forecast for Amsterdam Schiphol airport

	
	Movements
	Tonnes

	
	1998
	2005, thousand
	1998
	2005, thousand

	Total
	376810
	430
	1171256
	877.779

	scheduled flight
	348037
	397
	959950
	719.419

	 -passenger
	339195
	387
	588098
	440.741

	 -freight
	8842
	10
	371852
	278.679

	non-scheduled
	28773
	33
	211306
	158.360

	 -passenger
	24897
	28
	6951
	5.209

	 -freight
	3876
	4
	204355
	153.151

	Source: NEI’s calculations


Table 41: Volume forecasts for the Amsterdam Schiphol airport

	
	1998
	2005, million

	Passengers
	33952148
	43.625

	scheduled flight
	29956021
	38.491

	 -arrival
	14940737
	19.197

	 -departure
	15015284
	19.293

	non-scheduled
	3996127
	5.135

	 -arrival
	1958402
	2.516

	 -departure
	2037725
	2.618

	Source: NEI’s calculations


1.14.2.9 Waterborne transport

The available in the official prognosis information on changes in the waterborne transport (relevant to the UNITE pilot account) is limited and is not satisfactory for the pilot account for 2005.

1.14.3 Cost specific input data

In the following section cost categories specific input data used for the pilot account for 2005 will be presented.

1.14.3.10 Infrastructure costs

No capital costs were calculated. Running costs for road transport were extrapolated from 1998 by assuming an average growth of 1% p.a. The necessary input data, namely vehicle mileage per vehicle category, was forecasted by extrapolation of vehicle-kilometres since 1985.

To determine the running costs for 2005 for rail transport, core data for rail traffic were used. Both vehicles and passenger kilometres are expected to grow for the modes train and BTM (bus/tram/metro). The latter however will increase more compared to 1998. The growth in vehicle kilometres was used to estimate the running costs. 

The running costs in 2005 for IWW transport are estimated based on the growth in total amount of vehicle kilometres.

1.14.3.11 Supplier operating costs

The supplier operating costs for rail and public transport are estimated based on an extrapolation of passenger kilometres and an analysis of developments in train materials. The output in terms of passenger kilometres will increase with 4.3 percent in 2005 compared to 1998, while the amount of vehicle kilometres will increase with 1.9 percent. This is consistent with the trend that the amount of passengers in a train will increase. This is caused by a higher occupancy rate and the fact that the operator uses longer trains. The same approach is used to estimate the supplier operating costs for the public transport.

1.14.3.12 Delay costs due to congestion

Values of travel time and fuel costs were transferred from 1998 to 2005 using the common rules laid down in Nellthorp et al. (2001). 

In terms of delays probabilities the following assumptions were made:

· No changes in the congestion probability in comparison with 1998. 

· For air traffic the same delay probability as for 1998 were used.

· For rail transport a forecast (target) presented in the yearly report of NS was applied.

1.14.3.13 Accident costs

Unit costs per injury, fatality and material damage for 2005 were derived from the 1998 values by considering the estimated growth in real prices.

The number of physical units for the road accidents for 2005 were determined on the basis of targets from NVVP (National Transport and Traffic Plan) for 2010. The respective yearly growth/decline was applied for 2005. The number of casualties involving hospitalisation and deaths will respectively decrease with 2.75% and 2.39%. The yearly decrease of the number of accidents with material damages was assumed to be 2.5%.

For rail transport accident rates are assumed to remain constant. The largest share of rail casualties belongs to suicides. This number oscillates around 200 in the last years. We assume that the number of total casualties will be 400 with equal share of deaths and injuries.

The number of accidents and casualties for 2005 was considered as the average for the last 5 years. The target in NVVP is to avoid any accidents, however taking into account the specific character of IWW accidents, the average over the last 5 years seems to be appropriate for the estimation of total accident costs.

1.14.3.14 Environmental costs

Prognoses for the emissions and fuel efficiency for the future are available form the NVVP. The next tables show the expected yearly growth (EC scenario) for particular emissions and energy use.

Table 42: Forecasts for energy use 

	
	1995
	2010
	Yearly growth

	Energy use1) (PJ)
	
	
	

	-Passenger
	239
	247
	0.22%

	-Freight
	135
	183
	2.05%

	1) – EC scenario.

Source: Personen- en goederenmobiliteit in 2010 en 2020, Prognoses in het kader van de CPB-LT scenario’s en de Nationale Milieuverkenning, oktober 1997.


Table 43: Forecast for emissions

	
	Air pollution, yearly growth

	
	CO2
	NOx
	CO
	VOS
	PM10

	Total road transport 
	0.18%
	-9.62%
	-8.83%
	-7.51%
	-8.36%

	-passenger car
	2.48%
	1.22%
	1.28%
	-1.23%
	1.76%

	-LGV
	2.33%
	-0.98%
	0.39%
	-0.85%
	-2.35%

	-HGV (incl. agr. vehicles)
	-11.26%
	0.00%
	-6.76%
	-5.62%
	-2.73%

	-other1)
	0.87%
	-3.81%
	7.28%
	6.13%
	7.43%

	1) - includes motorcycles, buses, special vehicles and others.

Source: NEI’s calculations based on EC scenario forecasts.


Based on the above-presented assumption, the following input data was used for the calculation of the air pollution costs and global warming.

Table 44:
Input data for road emissions for 2005

	
	Fuel use, million volume-units
	Air pollution, mill. kg
	vkm, mill.

	
	
	CO2
	NOx
	CO
	VOS
	PM10
	

	Total road transport 
	12445
	29651
	133
	231
	68
	7
	135700

	-passenger car
	7763
	18016
	43
	167
	44
	2
	106414

	-LGV
	1642
	4340
	16
	26
	5
	3
	17992

	-HGV (incl. agr. vehicles)
	2546
	6821
	62
	11
	5
	2
	7709

	-other1)
	493
	473
	11
	26
	13
	1
	3584

	1) - includes motorcycles, buses, special vehicles and others.

Source: NEI’s calculations based on EC scenario forecasts.


For the calculation of the noise costs, forecasts for the number of people exposed to noise (as percentage of the total population older than 18 years) from RIVM (Milieucompendum 1999, Het milieu in cijfers, CBS, RIVM) were used. These are 9, 15 and 28 percent respectively for air transport, rail transport and road transport. The same shares for different noise levels were applied as for the year 1998. The table below shows the input data used.

Table 45: Forecasts for number of persons exposed to noise for 2005, million

	
	Road
	Rail
	Air

	Total
	4.5751
	0.8170
	3.1045

	 55-60 dB
	2.8806
	0.6039
	1.8110

	 60-65 dB
	1.3556
	0.1243
	1.0348

	 65-70 dB
	0.2259
	0.0444
	0.1725

	 70-75 dB
	0.0847
	0.0266
	0.0575

	 >75 dB
	0.0282
	0.0178
	0.0287

	Source: NEI’s calculation based on RIVM prognoses.


1.14.3.15 Taxes, charges and subsidies

No estimation made for the taxes, charges and subsidies.

Results

1.15 Infrastructure costs

The table below presents the results obtained with the PIM for all modes.

Table 46: Capital value and costs, million Euro 1998

	
	ROAD
	RAIL
	PUBLIC
	IWW
	SEA HARBOURS
	AVIATION

	
	
	
	
	waterways
	harbours
	
	

	Life expectancies
	45 years
	30 years
	30 years
	35 years
	30 years
	30 years
	30 years

	
	
	
	
	
	
	
	

	Gross capital value1)
	59122
	10323
	1797
	111146
	1548
	4620
	1834

	Net capital value1)
	39186
	6140
	998
	109654
	1107
	4179
	1271

	
	
	
	
	
	
	
	

	Depreciation
	1506
	490
	96
	141
	52
	52
	60

	Interests
	1176
	184
	30
	3290
	33
	125
	38

	
	
	
	
	
	
	
	

	Capital costs2)
	2682
	674
	126
	3431
	85
	177
	98

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

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

Source: NEI, DIW




1.15.1 Road

The next table shows the infrastructure costs for road. Capital stock and capital costs were obtained from the perpetual inventory model. Running costs were based upon data from the Statistics Netherlands (CBS). The same methodology as for 1998 was applied for accounting year 1996. Running costs for 2005 were estimated.

Table 47: Infrastructure costs for road (million Euro prices 1998)

	
	1996
	1998
	2005

	Life expectancies
	45 years
	45 years
	:

	Gross capital value1)
	56189
	59122
	:

	Net capital value1)
	36090
	39186
	:

	Depreciation
	1507
	1506
	:

	Interests
	1083
	1176
	;

	Capital costs2)
	2590
	2682
	:

	
	
	
	

	Running costs
	1347
	1729
	1915

	
	
	
	

	Total infrastructure costs
	3937
	4411
	:

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

Source: NEI, DIW




1.15.2 Rail

The following table summarises the total infrastructure costs for rail. Capital stock and capital costs were calculated by using the perpetual inventory model. The investment time series for the perpetual inventory model were partly received from the national Statistics Netherlands. Missing data was extrapolated by using network length and land area. The investments only include infrastructure (no stations). The running costs were estimated from the annual reports of Railinfrabeheer, the Dutch Railway Infrastructure Administration. 

Table 48:
Infrastructure costs for rail (million Euro prices 1998)

	
	1996
	1998
	2005

	
	
	
	

	Life expectancies
	30 years
	30 years
	

	
	
	
	

	Gross capital value1)
	10261
	10323
	:

	Net capital value1)
	5920
	6140
	:

	
	
	
	

	Depreciation
	496
	490
	:

	Interests
	178
	184
	:

	
	
	
	

	Capital costs2)
	674
	674
	:

	
	
	
	

	Running costs
	337.8
	421.1
	445

	
	
	
	

	Overhead wire and superstructure
	86.2
	98.9
	:

	Large scale maintenance
	59.9
	68.5
	:

	Small-scale maintenance
	174.5
	231.9
	:

	System development
	9.5
	13.2
	:

	Allocation to reserve millennium
	7.7
	8.6
	:

	
	
	
	

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

Source: NEI, DIW




1.15.3 Public Transport

Since infrastructure costs relevant for busses were included in the road account, the estimation of infrastructure costs for public transport cover only the tram and metro infrastructure. The capital stock and capital costs for tram and metro infrastructure were – as for the other modes – calculated with the perpetual inventory model. 

In the Netherlands only a small part of the subway is underground; the only underground lines are situated in Amsterdam and Rotterdam (which represent 50% of total tram/metro network). The percentage of underground lines in these cities is roughly 30%, leading to a total percentage of underground lines in the Netherlands of 6% of the metro lines (excluding tramlines).

The official transport statistics do not provide any information on expenditures or costs of public transport. Furthermore, the companies which provide public transport services, do not have separate bookkeeping for infrastructure. In additions, there is no separate bookkeeping for different type of transport merely because the infrastructure is not (completely) their responsibility. The only way to create data was to use the factor ‘investments versus running costs’ from the railways and use this factor on investments for PT infrastructure.

The same methodology as for 1998 was applied. The same data problems did allow only a very rough estimation of running costs.

Table 49:
Infrastructure costs for public transport (million Euro prices 1998)

	
	1996
	1998
	2005

	
	
	
	

	Life expectancies
	30 years
	30 years
	

	
	
	
	

	Gross capital value1)
	1777
	1797
	:

	Net capital value1)
	982
	998
	:

	
	
	
	

	Depreciation
	95
	96
	:

	Interests
	29
	30
	:

	
	
	
	

	Capital costs2)
	124
	126
	:

	
	
	
	

	Running costs
	67.9
	83.5
	95

	Total infrastructure costs
	191.9
	209.5
	:

	
	
	
	

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

Source: NEI, DIW




1.15.4 Waterborne transport - inland waterways

The perpetual inventory model was used for calculating capital stock and capital costs, separately for inland waterways, inland waterway harbours and seaports. Information on running costs of inland waterways were obtained from both the Statistics Netherlands (CBS) and CE (1999). For the running costs the same methodology as for the investments costs was used. Based upon total expenditures and a rate for investments and running costs we were able to create rather accurate data. 

The table below shows the results for capital and running costs.

Table 50: 
Infrastructure costs for IWW (million Euro, 1998 prices)

	
	
	1996
	
	
	1998
	
	2005

	
	waterways
	harbours
	total
	waterways
	harbours
	total
	Total

	Life expectancies
	35 years
	30 years
	
	35 years
	30 years
	
	

	
	
	
	
	
	
	
	

	Gross capital value1)
	97027
	1457
	98484
	111146
	1548
	112694
	:

	Net capital value1)
	95452
	1005
	96457
	109654
	1107
	110761
	:

	
	
	
	
	
	
	
	

	Depreciation
	144
	52
	196
	141
	52
	193
	:

	Interests
	2864
	30
	2894
	3290
	33
	3323
	:

	
	
	
	
	
	
	
	

	Capital costs2)
	3008
	82
	3090
	3431
	85
	3516
	:

	
	
	
	
	
	
	
	

	Running costs
	:
	:
	192.4
	:
	:
	178.3
	235

	Total infrastructure costs
	:
	:
	3282.4
	:
	:
	3694.3
	:

	
	
	
	
	
	
	
	

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

Source: NEI, DIW




1.15.5 Sea Harbours

The perpetual inventory model was used for calculating capital costs for sea harbours. It was very difficult to obtain information regarding running costs. Information was obtained for the two largest harbours, namely Rotterdam and Amsterdam. These harbours represent about 75% of the total added value of the harbours in the Netherlands.  

A source of information for the running costs of infrastructure could be the National Board of Harbours (NHR). Within the time framework of this report no specific information could be obtained. Therefore, running costs could not be calculated precisely. The infrastructure costs for sea harbours are presented in the next table.

Table 51:
Infrastructure costs for sea harbours (million Euro prices 1998)

	
	1996
	1998

	
	
	

	Life expectancies
	30 years
	30 years

	Gross capital value1)
	4037
	4620

	Net capital value1)
	3584
	4179

	Depreciation
	52
	52

	Interests
	108
	125

	Capital costs2)
	160
	177

	Running costs
	:
	:

	Total infrastructure costs
	160
	177

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

Source: NEI, DIW




1.15.6 Aviation

The next table shows the result of the PIM for the capital costs. Due to the lack of input data the running costs could not be estimated. The annual reports of the airports do not cover explicitly the running costs of the infrastructure.

Table 52:
Infrastructure costs for aviation (million Euro prices 1998)

	
	1996
	1998

	
	
	

	Life expectancies
	30 years
	30 years

	
	
	

	Gross capital value1)
	1765
	1834

	Net capital value1)
	1146
	1271

	
	
	

	Depreciation
	63
	60

	Interests
	34
	38

	
	
	

	Capital costs2)
	97
	98

	
	
	

	Running costs
	:
	:

	Total infrastructure costs
	97
	98

	
	
	

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

Source: NEI, DIW




1.16 Supplier operating costs

1.16.1 National rail carrier NS Reizigers

The previously state owned rail carrier NS is split up. The infrastructure is still owned by the government and administrated by Railinfrabeheer. All freight and passenger transport is however privatised. The newly named NS Reizigers provides public transport by rail in the Netherlands, although a few lines in the north and east are operated by other companies (Syntus and NordNed) in both of which NS Reizigers participate.
In the annual report a balance sheets and profit/ loss statements is presented for the total NS Group. Most of the entries are specified for passenger transport, such as turnovers, depreciation, personnel and operating results. These figures were used for the estimations of supplier operating costs. The same methodology was applied as for the core year 1998. 

Table 53: Supplier operating costs for rail transport (million Euro)

	
	1996
	1998
	2005

	Vehicle related costs
	1626
	1583.7
	1671.4

	Service related costs
	53.7
	51.7
	55.9

	Administrative and commercial costs (incl. insurance)
	590.7
	699.7
	755.6

	Financial costs
	18.9
	4.1
	4.2

	Infrastructure use costs and maintenance costs
	:
	:
	:

	
	
	
	

	Total supplier operating costs
	2289.3
	2339.2
	2487.2

	
	
	
	

	Source: NEI


1.16.2 Public transport

Ideally, supplier operating costs would have to be estimated separately for companies with tram and metro operations (or their respective business units) and for companies operating bus services (or their respective business units). Furthermore, an analysis of supplier operating costs would require a separate treatment of municipal companies with (at least partly) public ownership on the one hand and private companies on the other hand. 

However data problems complicated a disaggregated estimation of supplier costs for public transport. In three large cities (Amsterdam, Rotterdam and Den Haag) one operator (partly owned by municipality) provides both bus and tram/metro transport. These three companies are responsible for 38.7% of all operating incomes in public transport. The yearly reports do not present individual figures for these three kinds of modes. Therefore, the estimation of the operating costs of the public sector is treated as whole rather than individually for bus, tram and metro. 

The overall turnover in the Netherlands presented in annual statistics (CBS) was split up. The summation of bus/tram providers (HTM, RET and GVB) was used and the remaining amount according to the aggregation of a bus operator (which all other public transport providers are) split up. 

Furthermore, it is rather difficult to determine if and how much the three tram/bus operators invest in infrastructure maintenance. 

The following table summarises the total estimated supplier operating costs for public transport.

Table 54:
Supplier Operating Costs public transport (million Euro, prices 1998)

	
	1996
	1998
	2005

	Vehicle related costs
	1042.9
	946.6
	1080.3

	Service related costs
	133
	131.1
	149.9

	Administrative and commercial costs 
	264
	261.4
	297.0

	Insurance and financial costs
	150
	105.7
	119.8

	Infrastructure use costs and maintenance costs
	:
	:
	:

	
	
	
	

	Total supplier operating costs
	1589.9
	1448
	1647.0

	Source: NEI


1.17 Delay costs due to congestion

The following table shows the results for total delay costs for the Netherlands in 1998. The traffic delay costs consisted about 1% of GDP in 1998. The EU Green Book on Fair and Efficient Pricing reports an average of 2% of GDP for road congestion costs which means that the obtained results are much lower.

Table 55:
Total delay costs for the Netherlands, € million 1998

	
	Additional costs due to disturbed traffic or delays
	Total

	
	due to road congestion
	additional fuel costs
	due to late arrivals
	

	Road
	2989.38
	114.06
	0.00
	3103.44

	Rail
	0.00
	0.00
	45.22
	45.22

	Aviation
	0.00
	0.00
	89.34
	89.34

	TOTAL
	2989.38
	114.06
	134.56
	3238.00

	Road includes passenger vehicles (cars, motorcycles, scooters, buses) and freight vehicles (LGV, HGV).




The delays costs for public transport, rail and aviation have been poorly investigated in the Netherlands so far. On behalf of AVV, NEA undertakes periodical update of the estimation of the costs of traffic jams on the main roads network. Congestion on the other types of infrastructure is not considered. The congestion costs in this study covers mainly the costs due to additional fuel consumption and the costs of the time lost by drivers and the passengers in the traffic jams. Unlike the methodology used in the pilot account, NEA approach is based on the number and length of the registered traffic jams with a correction for underreporting. The estimation of delay costs is done with several scenarios for VOT values. The congestion costs on the main roads network according to the latter study amounts to about € 769 million in 1997 (AVV, 1997). Although a direct comparison with the results of the pilot account is not possible due to the different categorisation of network and vehicles used, one can note that the respective results of the both studies do not different essentially. The results show that almost 96% of the total transport delays costs were borne by road traffic users. The remaining were borne by rail and air traffic users.

Delay costs for rail transport are calculated for the first time in the UNITE pilot account. The results are rough estimates and based on a number of assumptions, therefore, they should be carefully interpreted. They can be improved when more detailed data on delays for different types of services and the distribution of delays during the day is made available. NS holds detailed information. However, for different reasons it is not disclosed. Delays costs in rail transport were estimated to € 45 million. This result is highly sensitive in regard to the used benchmark of the average delay time. 

Delays costs estimated for Amsterdam Schiphol airport amounted to € 89 million in 1998. The delay costs for freight transport are much lower in comparison with the passenger transport. 

The table below shows detailed results of the estimated total and average delay costs for different types of vehicles for 1998. 

Table 56: Total and average delay costs, € million 1998

	
	Additional costs due to disturbed traffic or delays
	Total
	Mileage
	Average costs

	
	time
	fuel
	
	 million vkm
	per 1000 vkm

	Road traffic
	2989.38
	114.06
	3103.44
	114494
	

	
	
	
	
	
	

	Private vehicles
	1271.02
	86.78
	1357.80
	96372
	29.32

	   Motorways
	468.54
	25.65
	494.19
	36868
	35.24

	   Trunk roads
	439.45
	27.93
	467.38
	35295
	19.51

	   Urban roads
	363.02
	33.20
	396.22
	24209
	34.61

	Bus
	115.73
	.
	115.73
	604
	93.20

	   Motorways
	43.32
	.
	43.32
	223
	105.73

	   Trunk roads
	28.64
	.
	28.64
	151
	58.53

	   Urban roads
	43.77
	.
	43.77
	230
	103.82

	HGV
	378.04
	17.70
	395.74
	3355
	91.00

	   Motorways
	216.31
	10.47
	226.78
	1909
	105.73

	   Trunk roads
	116.23
	5.73
	121.96
	1030
	58.53

	   Urban roads
	45.51
	1.49
	47.00
	416
	103.82

	LGV
	1224.59
	9.58
	1234.17
	14163
	45.31

	   Motorways
	183.76
	0.95
	184.70
	2833
	52.86

	   Trunk roads
	261.90
	2.13
	264.03
	4249
	29.26

	   Urban roads
	778.93
	6.51
	785.44
	7081
	51.91

	
	
	
	
	 mill. train-km
	per 1000 train-km

	Rail transport
	45.22
	.
	45.22
	125
	361.75

	   Passenger 
	44.35
	.
	44.35
	116
	382.30

	   Freight
	0.87
	.
	0.87
	9
	96.81

	
	
	
	
	movements
	per movement

	Aviation
	89.34
	.
	89.34
	376810
	237.10

	   Passenger
	88.89
	.
	88.89
	364092
	244.14

	   Cargo
	0.45
	.
	0.45
	12718
	35.63

	In the case of road, additional time costs are dues to road congestion, while for the other modes time costs are due to late arrivals.




Average costs per vehicle kilometre were calculated using PCU-kilometres for each network aggregate. In rail and air transport total costs were divided by respectively train kilometres and aircraft movements.

The following table gives an overview of the development of the total and average delay costs in 1996. The total delay costs in 1996 amounted to more than € 3100 million which is about 4% less than the respective estimate for 1998. The delays costs for individual vehicle categories and modes developed in a different way. 

The delay costs exhibit an increase in 1998 for all considered vehicles with exception of private vehicles. This can be mainly explained by the increased traffic volumes. The most severe increase in the delay costs between 1996 and 1998 is observed in the aviation traffic. The delays costs in two years doubled. Delay costs of LGVs and rail transport increased with respectively 20% and 15%.

Table 57: Total and average delay costs in 1996, € million prices of 1998

	
	Additional costs due to disturbed traffic or delays
	Total
	Mileage
	Average costs

	
	time
	fuel
	
	 million vkm
	per 1000 vkm

	Road traffic
	2917.47
	100.33
	3017.80
	108380
	

	
	
	
	
	
	

	Private vehicles
	1458.77
	75.67
	1534.44
	92517
	30.42

	   Motorways
	537.85
	22.37
	560.22
	35314
	37.41

	   Trunk roads
	505.55
	24.36
	529.91
	33835
	20.74

	   Urban roads
	415.37
	28.93
	444.30
	23368
	33.86

	Bus
	108.11
	.
	108.11
	653
	95.68

	   Motorways
	40.45
	.
	40.45
	223
	112.22

	   Trunk roads
	26.71
	.
	26.71
	151
	62.23

	   Urban roads
	40.95
	.
	40.95
	230
	101.57

	HGV
	372.80
	17.19
	390.00
	3443
	95.55

	   Motorways
	213.26
	10.18
	223.43
	1959
	112.22

	   Trunk roads
	114.66
	5.57
	120.23
	1057
	62.23

	   Urban roads
	44.89
	1.45
	46.33
	427
	101.57

	LGV
	877.79
	7.47
	985.26
	11767
	45.95

	   Motorways
	146.67
	0.74
	147.41
	2353
	56.11

	   Trunk roads
	209.10
	1.66
	210.76
	3530
	31.12

	   Urban roads
	622.02
	5.07
	627.09
	5884
	50.79

	
	
	
	
	 mill. train-km
	per 1000 train-km

	Rail transport
	38.32
	.
	38.32
	120
	319.34

	   Passenger 
	37.61
	.
	37.61
	111
	338.86

	   Freight
	0.71
	.
	0.71
	9
	78.58

	
	
	
	
	movements
	per movement

	Aviation
	44.55
	.
	44.55
	321779
	138.46

	   Passenger
	44.29
	.
	44.29
	308849
	143.40

	   Cargo
	0.27
	.
	0.27
	12930
	20.58

	In the case of road, additional time costs are dues to road congestion, while for the other modes time costs are due to late arrivals.




The average delays figures show the same increases in unit costs within respectively road, rail and aviation market segments. This is due to the relatively rough input data used.

Table 58: Relative changes of delay costs in 1996 to 1998 in prices of 1998, % 

	
	Additional costs due to disturbed traffic or delays
	Total
	Mileage
	Average costs

	
	time
	fuel
	
	 million vkm
	per 1000 vkm

	Road traffic
	-2.41
	-12.04
	-2.76
	-5.34
	

	
	
	
	
	
	

	Private vehicles
	14.77
	-12.81
	13.01
	-4.00
	3.74

	   Motorways
	14.79
	-12.79
	13.36
	-4.22
	6.14

	   Trunk roads
	15.04
	-12.77
	13.38
	-4.14
	6.33

	   Urban roads
	14.42
	-12.85
	12.13
	-3.47
	-2.16

	Bus
	-6.59
	.
	-6.59
	
	2.66

	   Motorways
	-6.63
	.
	-6.63
	8.07
	6.14

	   Trunk roads
	-6.74
	.
	-6.74
	7.95
	6.33

	   Urban roads
	-6.45
	.
	-6.45
	8.26
	-2.16

	HGV
	-1.39
	-2.83
	-1.45
	2.62
	5.00

	   Motorways
	-1.41
	-2.83
	-1.48
	2.62
	6.14

	   Trunk roads
	-1.35
	-2.83
	-1.42
	2.62
	6.33

	   Urban roads
	-1.36
	-2.81
	-1.41
	2.64
	-2.16

	LGV
	-20.15
	-22.07
	-20.17
	-16.92
	1.42

	   Motorways
	-20.18
	-22.10
	-20.19
	-16.94
	6.14

	   Trunk roads
	-20.16
	-22.08
	-20.18
	-16.92
	6.33

	   Urban roads
	-20.14
	-22.06
	-20.16
	-16.90
	-2.16

	
	
	
	
	 mill. train-km
	per 1000 train-km

	Rail transport
	-15.26
	.
	-15.26
	-4.00
	-11.72

	   Passenger 
	-15.18
	.
	-15.18
	-4.31
	-11.36

	   Freight
	-18.83
	.
	-18.83
	0.00
	-18.83

	
	
	
	
	movements
	per movement

	Aviation
	-50.13
	.
	-50.13
	-14.60
	-41.60

	   Passenger
	-50.17
	.
	-50.17
	-15.17
	-41.26

	   Cargo
	-41.28
	.
	-41.28
	1.67
	-42.25

	In the case of road, additional time costs are dues to road congestion, while for the other modes time costs are due to late arrivals.




The following table presents the results obtained for the delay costs for the forecast year 2005.

Table 59: Total and average delay costs for 2005, € million prices of 1998

	
	Additional costs due to disturbed traffic or delays
	Total
	Mileage
	Average costs

	
	time
	fuel
	
	 million vkm
	per 1000 vkm

	Road traffic
	3586.74
	133.75
	3720.49
	
	

	Private vehicles
	1500.31
	102.11
	1602.42
	110486
	

	   Motorways
	613.97
	34.18
	648.15
	46707
	32.61

	   Trunk roads
	512.59
	33.13
	545.72
	39811
	20.88

	   Urban roads
	373.75
	34.80
	408.55
	23968
	37.24

	Bus
	122.04
	
	122.04
	
	

	   Motorways
	45.68
	.
	45.68
	314
	97.83

	   Trunk roads
	30.20
	.
	30.20
	136
	62.65

	   Urban roads
	46.15
	.
	46.15
	188
	111.71

	HGV
	406.07
	19.59
	425.67
	3468
	

	   Motorways
	283.60
	13.73
	297.33
	2417
	97.83

	   Trunk roads
	111.71
	5.51
	117.22
	956
	62.65

	   Urban roads
	10.76
	0.35
	11.11
	95
	111.71

	LGV
	1558.32
	12.05
	1570.37
	18107
	

	   Motorways
	274.31
	1.41
	275.73
	4084
	48.91

	   Trunk roads
	399.37
	3.25
	402.61
	6257
	31.32

	   Urban roads
	884.64
	7.39
	892.03
	7766
	55.85

	
	
	
	
	 mill. train-km
	per 1000 train-km

	Rail transport
	18.15
	.
	18.15
	
	145.18

	   Passenger 
	16.87
	.
	16.87
	116
	145.41

	   Freight
	1.28
	.
	1.28
	9
	142.30

	
	
	
	
	movements
	per movement

	Aviation
	118.60
	.
	118.60
	429000
	276.45

	   Passenger
	118.27
	.
	118.27
	415000
	284.98

	   Cargo
	0.33
	.
	0.33
	14000
	23.50

	In the case of road, additional time costs are dues to road congestion, while for the other modes time costs are due to late arrivals.




1.18 Accident costs

The following tables present the results of the calculations of internal and external accident costs. Table 60 shows the total social accident costs by mode.

Table 60:
Social costs of transport accidents, in € million, 1998 prices

	
	Material damage
	Risk 
Value
	Administrative costs
	Medical treatment
	Production losses
	Total internal costs
	Total external costs
	Total

	 Road
	1 923.6
	6 997.0
	35.8
	159.7
	1 225.5
	8 920.6
	1 421.0
	10 341.6

	 Rail
	0
	97.2
	0.1
	1.6
	56.6
	97.2
	58.3
	155.5

	 Aviation
	0
	0.9
	0
	0
	0.3
	0.9
	0.4
	1.3

	 IWW
	0
	13.9
	0
	0.2
	3.4
	13.9
	3.6
	17.5

	 Maritime
	0
	4.3
	0
	0
	1.0
	4.3
	1.1
	5.3

	Total 
	1 923.6
	7 113.3
	35.9
	161.5
	1 286.8
	9 036.9
	1 484.3
	10 521.2


The social accident costs, including both internal and external components, amounted in 1998 to more than € 10.5 billion which correspond to about 3% of Netherlands GDP. Of total costs 86% were internal. Because internal costs are carried by the transport sector, the interpretation of the results should be based on external costs that are carried by society as a whole. The most important cost driver is the risk value which account for 67% of the total social costs. Material damage and production losses accounted respectively for 19% and 12% of total while medical and administrative costs are of minor importance. In particular it is due to the underestimation of these costs due to the lack of reliable data.

Of the total social accident costs 98% represent road accidents. However, one should take into account that the social accidents for the other modes is underestimated because it does not cover the cost of material damages.

Table 61 shows in more detail the total social costs by bearer of the costs. It can be seen that the largest part, more than 85%, is borne by transport system. The high share is explained by the fact that the risk value is assumed to be an internal accident cost. The largest part of external to the transport system accident costs is borne by third parties through uncovered payments of the insurance.

Table 61: Total social accident costs by cost bearer, in € million, 1998

	
	TOTAL
	Private
user
	Transport sector
	Public 
sector
	Third
parties

	  Road
	10 341.6
	8 313.5
	607.1
	195.5
	1 225.5

	  Rail
	155.5
	97.2
	0.0
	1.7
	56.6

	  Aviation
	1.3
	0.9
	0.0
	0.0
	0.3

	  IWW
	17.5
	13.9
	0.0
	0.2
	3.4

	  Maritime
	5.3
	4.3
	0.0
	0.0
	1.0

	  Total 
	1 0521.2
	8 429.8
	607.1
	197.5
	1 286.8


The allocation of total social accident costs is rather complicated since the principle of UNITE is to avoid arbitrary allocation. In the allocation with the “monitoring (victim) perspective” it is actually impossible to assess vehicle category specific internal and external costs unless arbitrary cost allocation is accepted. A way to avoid this problem is to apply the “causer perspective”. However, suitable data on the distribution of accident responsibilities are not available. Nevertheless, an attempt has been made to meet the minimum disaggregation possible of road accidents under a number of assumptions. 

In each mode the costs which are directly borne by the users of a specific mode are respectively seen as cause by mode. All other costs are distributed to the vehicle types by the share of vehicle specific costs. For the allocation of road accident costs to different types of roads, records of accidents, injuries and fatalities on different roads is used. 

Table 62:
Total costs of road accidents per type of road, € million, 1998

	
	Motorways
	Regional roads
	Other roads
	All roads

	Total, of which:
	1064
	760
	8517
	10342

	Private vehicles
	667
	490
	5 359
	6 516

	HGV
	90
	41
	309
	440

	LGV
	88
	62
	664
	814

	other
	219
	167
	2185
	2571


Table 62 shows the results for different types of road infrastructure. It can be seen that the accident costs on other roads are higher than on motorways and regional roads, fact which proves that they are safer.

From the total social accident costs per mode and type of vehicle cost rates per unit of performance can be derived. Average costs were calculated based on vehicle-km (road), train-km, aircraft-km and vessel-km. Table 63 presents the results of the average cost estimates for road. 

Table 63: 
Average costs of road accidents per type of road, €/1000vkm, 1998

	
	Motorways
	Regional roads
	Other roads
	All roads

	Private vehicles
	17.97
	13.22
	174.37
	55.65

	HGV
	53.90
	39.65
	523.12
	107.70

	LGV
	26.95
	19.82
	261.56
	142.11

	Private vehicles include passenger cars, motorcycles, mopeds, and buses.

HGV – rigid and articulated goods vehicles with a gross weight > 3.5t.

LGV – goods vehicles with a gross weight < 3.5t.


For other transport modes data on vessel-km, aircraft-km was unreliable therefore no average estimates are presented.

For the estimation of accident costs in 1996 and 2005 the respective data on physical units were used. Unit costs values were transferred in line with the UNITE valuation conventions. Tables 64-66 show the results for total accident costs, i.e. internal and external costs and average costs for road transport.

Table 64: 
Social costs of transport accidents in 1996 and 2005, in € million

	
	Material damage
	Risk 
Value
	Administrative costs
	Medical treatment
	Production losses
	Total internal costs
	Total external costs
	Total

	1996
	
	
	
	
	
	
	
	

	 Road
	1 830
	6 845.7
	30.2
	153.7
	1 190.9
	8 675.7
	1 374.8
	10 050.6

	 Rail
	0
	28.2
	0.1
	1.0
	48.7
	28.2
	49.8
	78.0

	 Aviation
	0
	47.7
	0
	0.1
	7.6
	47.7
	7.7
	55.3

	 IWW
	0
	20.2
	0
	0.3
	4.8
	20.2
	5.1
	25.3

	 Maritime
	0
	8.0
	0
	0
	1.5
	8.0
	1.5
	9.5

	Total 
	1 830
	6 949.8
	30.4
	155.1
	1 253.5
	8 779.7
	1 439.0
	10 218.7

	2005
	
	
	
	
	
	
	
	

	 Road
	1668.5
	6070.7
	31.1
	139.8
	1205.2
	7739.2
	1376.1
	9115.2

	 Rail
	0
	334.0
	0.1
	1.6
	59.7
	334.0
	61.4
	395.3

	 Aviation
	:
	:
	:
	:
	:
	:
	:
	:

	 IWW
	0
	15.8
	0
	0.2
	4.2
	15.8
	4.4
	20.2

	 Maritime
	0
	9.6
	0
	0
	2.0
	9.6
	2.0
	11.6

	Total 
	1668.5
	6430.1
	31.2
	141.5
	1271.1
	8098.5
	1443.8
	9542.3


Table 65: Total social accident costs by cost bearer in 1996 and 2005, in € million

	
	TOTAL
	Private
user
	Transport sector
	Public 
sector
	Third
parties

	1996
	
	
	
	
	

	  Road
	10 050.6
	8 137.6
	538.1
	184.0
	1190.9

	  Rail
	78.0
	28.2
	0
	1.1
	48.7

	  Aviation
	55.3
	47.7
	0
	0.1
	7.6

	  IWW
	25.3
	20.2
	0
	0.3
	4.8

	  Maritime
	9.5
	8.0
	0
	0
	1.5

	  Total 
	10 218.7
	8 241.6
	538.1
	185.5
	1 253.5

	2005
	
	
	
	
	

	  Road
	9115.2
	7212.6
	526.6
	170.9
	1205.2

	  Rail
	395.3
	334.0
	0
	1.7
	59.7

	  Aviation
	:
	:
	:
	:
	:

	  IWW
	20.2
	15.8
	0
	0.2
	4.2

	  Maritime
	11.6
	9.6
	0
	0
	2.0

	  Total 
	9542.3
	7571.9
	526.6
	172.7
	1271.1


Table 66:
Average costs of road accidents per type of road in 1996 and 2005, €/1000vkm

	
	Motorways
	Regional roads
	Other roads
	All roads

	1996
	
	
	
	

	Private vehicles
	17.88
	14.67
	180.82
	58.01

	HGV
	53.63
	44.01
	542.46
	111.30

	LGV
	26.81
	22.01
	271.23
	147.59

	2005
	
	
	
	

	Private vehicles
	12.34
	10.02
	154.62
	42.43

	HGV
	37.01
	30.07
	463.87
	46.79

	LGV
	18.50
	15.03
	231.94
	108.84

	Private vehicles include passenger cars, motorcycles, mopeds, and buses.

HGV – rigid and articulated goods vehicles with a gross weight > 3.5t.

LGV – goods vehicles with a gross weight < 3.5t.


The total accident costs in 1996 were about 3% lower than in 1998. Accident costs have developed different for different modes and different vehicle classes. The total cost of road accidents in 1996 was about two times less than in 1998. This can be explained mainly by the increase in the number of accident as result of the traffic growth in 1998. In respect to the other modes, the total accident costs figures for 1996 are substantially higher. This is not strange since accidents in these modes have different character than in the road sector.

1.19 Environmental Costs

1.19.1 Overview of the total environmental costs

Table 67 and table 69 present the results of environmental costs in the Netherlands for 1998 and 1996. One has to note, that the presented costs are only the costs which are currently quantifiable. For some modes or cost categories no appropriate data was available (e.g. nuclear risk). In addition, there are effects, for which currently no consistent monetary values exist (e.g. costs of ecosystem impairment due to nitrogen deposition).

The highest share of costs are due to air pollution and nature and landscape effects. The sector causing the highest costs is road transport, reflecting its dominating role in transport performance. Air pollution is one of the most important costs category, for both passenger and freight transport. Costs are dominated by impacts due to primary and secondary particles, above all loss of life expectancy and increased morbidity rates.

Noise, the least important cost category according to the results, is dominated by amenity losses. Further cost components here are health impacts due to ischaemic heart disease and hypertension and the subjective impairment of sleeping quality. Noise exposure estimates were only available for the whole road transport sector. The resulting costs were not broken down to passenger and freight transport to avoid arbitrary cost allocation.

Table 67:
Environmental costs per mode in € million, 1998

	
	Air Pollution

excl. CO2
	Global Warming
	Noise
	Nature, Landscape, Soil and Water pollution
	Total

	Road
	1481.5
	686.3
	311.03
	1896.84
	4375.67

	  Passenger transport*
	814.7
	455.8
	:
	1617.17
	2887.67

	  Freight transport
	644.1
	223.8
	:
	279.67
	1147.57

	Rail
	9.6
	2.2
	22.42
	73.65
	107.87

	  Passenger transport
	4.6
	1.1
	:
	68.31
	74.01

	  Freight transport
	5.1
	1.1
	:
	5.35
	11.55

	Aviation
	24.9
	15.46
	186.08
	:
	226.44

	Inland Waterways
	279.8
	:
	:
	100.31
	380.11

	Total
	1795.8
	703.96
	519.53
	2070.8
	5090.09

	Costs due to short sea shipping are not estimated individually for the Netherlands, but rather for Europe as a whole. Results will be presented in a separate report. Nuclear risks not estimated. No split available for noise according to UNITE principle of non-arbitrary allocation. *) Passenger transport includes busses

Source: NEI


Table 68 shows the environmental costs of road transport for different vehicle types. Noise costs are not included, because a break down would contradict the UNITE principle of non-arbitrary cost allocation. Passenger cars cause the highest total costs, followed by light and heavy goods vehicles. 

Table 68:
Environmental costs for roads transport in € million, 1998

	
	Air Pollution
	Global Warming
	Noise
	Nature, Landscape, Soil and Water pollution
	Total

	Motorcycles
	26.3
	4.4
	:
	16.88
	47.58

	Scooters
	12.9
	1.5
	:
	2.48
	16.88

	Passenger Cars
	709.1
	378.7
	:
	1589.84
	2677.64

	Buses
	66.4
	11.3
	:
	8.34
	86.04

	Light Goods Vehicles
	238.6
	75.3
	:
	157.93
	471.83

	Heavy Goods Vehicles
	199.2
	63.0
	:
	65.54
	327.74

	Agricultural vehicles
	206.3
	61.0
	:
	52.63
	319.93

	Special vehicles
	22.7
	6.0
	:
	3.21
	31.91

	Total
	1481.5
	601.2
	:
	1896.85
	3979.55

	Source: NEI, IER. 

Noise costs not broken down according to UNITE principle of non-arbitrary cost allocation.


Table 69 shows the costs for the 1996 account. Changes compared to the account year 1998 are not essential but they exhibit a different pattern for different modes and cost categories. 

For road transport, costs due to air pollution declined in 1998, reflecting progress in reducing emissions in 1998. In the case of road transport, the higher share of vehicles with cleaner technologies results in lower emissions and costs of air pollution. Traffic volume on road significantly increased over two years. The overcompensation of the volume effect by the technology effect can only be observed for road transport. 

For air and waterborne transport, overall environmental costs were lower in 1996, reflecting lower traffic in 1996. For the rail transport, air pollution costs increased during the two years as a result of the increased emissions. Noise costs have increased for all modes in 1998 in comparison with 1996 reflecting the increased traffic volume for all modes.

Table 69:
Environmental costs per mode in 1996, € million prices 1998

	
	Air Pollution

excl. CO2
	Global Warming
	Noise
	Nature, Landscape, Soil and Water pollution
	Total

	Road*
	1738.7
	686.9
	292.744
	2056.80
	4775.1

	  Passenger Transport
	962.4
	463.5
	:
	1770.15
	3196.1

	  Freight Transport
	752.7
	216.8
	:
	286.65
	1256.2

	Rail
	7.6
	1.97
	21.490
	80.34
	111.4

	  Passenger Transport
	3.1
	1.03
	:
	74.27
	78.4

	  Freight Transport
	4.5
	0.94
	:
	6.07
	11.5

	Aviation
	21.5
	14.2
	162.757
	:
	198.5

	Inland Waterways
	236.2
	:
	:
	104.27
	340.5

	Total
	2004.0
	703.1
	476.99
	2241.41
	5425.5

	Costs due to short sea shipping are not estimated individually for the Netherlands, but rather for Europe as a whole. Results will be presented in a separate report. Nuclear risks not estimated. No split available for noise according to UNITE principle of non-arbitrary allocation. *) Passenger transport includes busses; freight transport includes LGV and HGV. The total figure includes agricultural and special vehicles, too.

Source: NEI, IER


1.19.2 Air pollution and global warming

As was mentioned above, the total costs due to air pollution are almost exclusively caused by road transport. The second important mode for air pollution is waterborne transport. Rail remains an unimportant with regard to air pollution. 

The total and average costs of air pollution for road are summarised in table 58 for different types of vehicles. The average costs per vehicle kilometre are estimated based on the shares of the vehicle categories on the total emissions and the relative harmfulness of the different air pollutants. 

The figures show the high costs per vehicle kilometres for public buses many of them travelling in urban areas. The high cost rate is caused by high emission factors (in g/vkm) that result first of all from the frequent stop and go of public buses. 

Table 70:
Total and average costs for air pollution and global warming, 1998

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

direct + indirect
	Air pollution + GHGs

	
	total
	average
	total
	average
	total
	average
	total
	average

	
	mill. €
	€/100vkm
	mill. €
	€/100vkm
	mill. €
	€/100vkm
	mill. €
	€/100vkm

	Road, total
	1481.5
	1.26
	601.2
	0.51
	686.3
	0.58
	2167.8
	1.84

	-Passenger, total
	814.7
	0.84
	395.8
	0.41
	455.8
	0.47
	1270.5
	1.31

	-Freight, total
	644.1
	3.15
	199.3
	0.97
	223.8
	1.09
	867.9
	4.24

	Passenger cars
	709.1
	0.76
	378.7
	0.40
	436.3
	0.46
	1145.3
	1.22

	-petrol
	459.3
	0.72
	267.4
	0.42
	311.4
	0.49
	770.7
	1.21

	-diesel
	211.8
	1.00
	77.1
	0.36
	86.7
	0.41
	298.5
	1.41

	-LPG
	37.9
	0.41
	34.2
	0.37
	38.2
	0.41
	76.1
	0.82

	Motorcycles, petrol
	26.3
	1.84
	4.4
	0.31
	5.2
	0.36
	31.5
	2.20

	Bromcycles, petrol
	12.9
	1.16
	1.5
	0.13
	1.7
	0.15
	14.6
	1.31

	Busses, diesel
	66.4
	11.07
	11.3
	1.88
	12.6
	2.11
	79.0
	13.17

	LGV
	238.6
	1.68
	75.3
	0.53
	84.9
	0.60
	323.5
	2.28

	-petrol
	14.9
	1.23
	6.0
	0.50
	7.0
	0.58
	21.9
	1.81

	-diesel
	219.3
	1.76
	67.1
	0.54
	75.5
	0.61
	294.8
	2.36

	-LPG
	4.3
	0.90
	2.2
	0.45
	2.4
	0.51
	6.8
	1.41

	HGV
	199.2
	5.94
	63.0
	1.88
	70.5
	2.10
	269.7
	8.04

	-petrol
	0.0
	0.66
	0.0
	2.00
	0.0
	2.00
	0.1
	2.66

	-diesel
	199.2
	5.94
	63.0
	1.88
	70.5
	2.10
	269.6
	8.04

	-LPG
	0
	0
	0
	0
	0
	0
	0
	0

	Agric. vehicles, diesel
	206.3
	7.01
	61.0
	2.07
	68.3
	2.32
	274.7
	9.34

	Special vehicles
	22.7
	6.29
	6.0
	1.67
	6.8
	1.87
	29.5
	8.16

	-petrol
	0.2
	1.44
	0.1
	1.17
	0.2
	1.38
	0.3
	2.82

	-diesel
	22.5
	6.47
	5.9
	1.69
	6.6
	1.89
	29.1
	8.37

	-LPG
	0
	0
	0
	0
	0
	0
	0
	0

	Source: NEI, IER




The general picture of the results for global warming is very similar to the one of the costs of air pollution. By far the largest share of the costs is contributed by the road transport sector, too. As in the case of air pollution and because of the same reasons, the buses cause after agricultural vehicles the highest costs per vkm. However, the difference between buses and cars, for example, is much less marked. 

Looking at total costs of only € 9.6 million and the annual performance of about 115 million train-kilometre, the average costs of air pollution exclusive global warming and including global warming for rail transport amount to respectively about € 7.78 and 9.54 / train-km. The average costs of rail transport per train-kilometre are negligibly small. 

In the case of air transport a total estimate of € 24.9 million results in about 13.53 per movement.

The following tables show the results for air pollution and global warming for 2005 for the road transport.

Table 71: 
Air pollution and global warming costs for 2005, in million €

	
	CO2 direct
	CO2 indirect1)
	Air poll.1)
	NOx
	CO
	VOS
	PM2.5
	Total

	Passenger car
	360
	58
	96
	162
	0.08
	58
	112
	846

	LGV
	87
	11
	18
	60
	0.01
	7
	158
	341

	HGV (incl. agr. vehicles)
	136
	17
	28
	232
	0.01
	7
	129
	549

	Other
	9
	4
	6
	42
	0.01
	17
	45
	124

	Total 
	593
	90
	148
	496
	0.11
	89
	444
	1861

	1) - Fuel production.

Assumptions: fuel split as for 1998; for “other” 50% petrol, 50% diesel; 50% of PM-emissions urban, 50% extra-urban; 50% of CO-emissions urban, 50% extra-urban.

Source: IER, NEI


Table 72: 
Air pollution and global warming costs in 2005 for road transport

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

	
	Total
	Average
	Total
	Average
	Total
	Average
	Total
	Average

	
	mill. €
	€/100 vkm
	mill. €
	€/100 vkm
	mill. €
	€/100 vkm
	mill. €
	€/100 vkm

	Passenger car
	428
	0.40
	360
	0.34
	419
	0.39
	846
	0.80

	LGV
	244
	1.35
	87
	0.48
	98
	0.54
	341
	1.90

	HGV*
	396
	5.13
	136
	1.77
	154
	1.99
	549
	7.12

	Other
	111
	3.08
	9
	0.26
	13
	0.37
	124
	3.45

	Total 
	1177
	0.87
	593
	0.44
	683
	0.50
	1861
	1.37

	*) - HGV include agricultural vehicles.

Source: IER, NEI


1.19.3 Noise costs

In the next table the noise costs as estimated with the ExternE methodology are summarised.

Table 73:
Total noise costs by mode, € million 

	
	1998
	1996
	2005

	
	Road
	Rail
	Aviation
	Road
	Rail
	Aviation
	Road
	Rail
	Aviation

	Myocardial infarction
	11.179
	1.591
	7.636
	11.496
	1.636
	7.439
	11.268
	1.603
	7.697

	Angina pectoris
	0.115
	0.016
	0.079
	0.119
	0.017
	0.077
	0.116
	0.017
	0.085

	Hypertension
	0.011
	0.001
	0.005
	0.011
	0.001
	0.005
	0.011
	0.001
	0.006

	Sleep disturbance
	52.525
	6.544
	*
	54.014
	6.729
	*
	52.943
	6.596
	*

	Amenity losses
	247.199
	14.267
	178.359
	227.103
	13.107
	155.235
	319.464
	18.438
	230.500

	Total
	311.029
	22.419
	186.079
	292.744
	21.490
	162.757
	383.803
	26.654
	238.288

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

Source: NEI, IER


Noise costs are dominated by amenity losses with the second most important effect being sleep disturbance. Further cost components here are health impacts due to ischaemic heart disease and hypertension. 

An attempt was made to allocate the total costs for road and rail transport to different types of vehicles. The resulting costs are presented in the table below.

Table 74:
Noise costs for road and rail transport by vehicle category.

	Vehicle category
	Weight *
	1996
	1998
	2005

	
	
	Total
	Average
	Total
	Average
	Total
	Average

	
	
	mill. €
	€/100 vkm
	mill. €
	€/100 vkm
	mill. €
	€/100 vkm

	Total road
	
	292.7
	
	311.0
	
	383.8
	

	Motor Cycles
	5
	29.4
	10.791
	26.3
	10.358
	29.9
	10.719

	Passenger Cars
	1
	70.4
	0.784
	70.9
	0.755
	87.5
	0.813

	Buses
	6
	4.9
	7.467
	4.3
	7.187
	4.4
	6.618

	LGV
	7
	134.4
	11.423
	155.9
	11.009
	212.1
	11.713

	HGV
	14
	53.6
	8.184
	53.6
	8.042
	49.9
	6.771

	Train category
	
	21.5
	
	22.4
	
	26.7
	

	Passenger train
	1
	18.5
	167.893
	19.4
	167.305
	23.1
	198.914

	Goods train
	2
	3.0
	335.785
	3.0
	334.610
	3.6
	397.828

	Noise emission relative to a passenger car derived from differences in noise emissions from Bundesumweltministerium (Hrsg.): Dokumentation Motorrad und Umwelt. Bericht der Projektgruppe "Motorrad und Umwelt", Berlin 1999

Source: IER, NEI


This split has to be interpreted with caution, because it represents only a very rough approximation. Noise exposure estimates and vehicle mileage stem from different sources and the procedure of splitting the total costs does NOT necessarily represent the vehicle categories’ true share in causing noise exposure. Noise exposure estimates were available only for the whole road and rail transport sectors. The resulting costs are broken down by splitting the total based on weighted vehicle kilometres. As the lion’s share of noise exposure occurs in urban areas, the vehicle kilometres driven on urban roads are used for determining the vehicle categories’ shares in the total noise costs on all roads.

1.19.4 Nature and landscape

The table below shows the detailed results for the total and average costs of the environmental costs due to nature, landscape soil and water pollution.

Table 75:
Total and average costs of nature and landscape, 1998

	Mode of Transport
	Total Costs in € million
	Average costs

	
	Habitat

loss

and bio-

diversity
	Unsealing

of sealed

ground
	Soil

decontamina-tion
	TOTAL
	€ per

1000 vkm

	Road
	
	
	
	
	

	    Motorways
	135.61
	51.07
	4.03
	190.71
	4.37

	   Trunk roads
	1470.36
	208.21
	27.56
	1706.13
	41.24

	   TOTAL
	1605.97
	259.28
	31.59
	1896.84
	22.30

	Rail
	
	
	
	
	

	   Single
	48.85
	6.74
	0.65
	56.24
	

	   Double
	17.42
	0.00
	0.00
	17.42
	

	  TOTAL
	66.27
	6.74
	0.65
	73.65
	593.98

	Waterborne transport
	
	
	
	
	

	   Channels
	95.54
	0.00
	0.00
	95.54
	

	   Rivers
	4.77
	0.00
	0.00
	4.77
	

	  TOTAL
	100.31
	0.00
	0.00
	100.31
	1238.39

	ALL MODES
	1773
	266
	32
	2071
	


The nature and landscape estimates should be treated with precaution. The relatively high estimates are to be investigated in more details in the further research. The overestimation of the costs for road and waterways can be explained by the method which was applied, that is the assumption that the infrastructure increases over time. In the case of roads, it can be noted that the length of trunk roads (>9m) decreased in comparison with the basic year. The reason for that is the change in the registration system of the roads at the beginning of eighties. For the moment being it was not possible to adjust the input data for this change. 

In the case of waterways the length of the rivers and canals decreased over time, fact due to the fact that efforts are done towards improving the quality of the waterways rather than prolong them. The nature and landscape effects in this case relate to increase in the width and the deepness rather than length. The model has, therefore, to be adjusted to these effects. Consequently, the results for IWW and road are rough estimates and have to be improved in the future.

1.20 Taxes, charges, subsidies

This section reports on the transport related taxes and charges which can be compared with the related costs. Furthermore, as far as the available data did allow to do so, subsidies were quantified. 

1.20.1 Road transport

The following table shows the revenues related to road infrastructure costs for 1996 and 1998 in 1998 prices. Revenues from fuel excise duty, circulation and purchase tax, and Eurovignet amounted to more than € 9 billion in 1998 and represents an increase with more than 5 % in comparison with 1996. When including the VAT on fuel tax, the total revenues in 1998 amounted to about € 10.2 billion. The fuel tax is the main contributor in the overall revenues, followed by circulation and purchase tax respectively.

Table 76:
Road transport revenues, € million 1998

	
	All roads

	
	1996 
	1996 

in 1998 prices
	1998

	Fuel excise duty
	4370
	4540.4
	5040

	Motorcycles2)
	65
	67.5
	67

	Passenger Cars
	3137
	3259.3
	3619

	Buses
	68
	70.7
	68

	Vans
	386
	401.1
	498

	Lorries
	359
	373.0
	380

	Trailers
	323
	335.6
	370

	Special Vehicles 
	32
	33.2
	38

	Vehicle Circulation Tax (MRB)
	2260
	2348.1
	1873

	Purchase tax
	1892
	1965.8
	2425

	Eurovignet
	69
	71.7
	91

	TOTAL
	8591
	8926.0
	9429

	Additional information: VAT* 
	743
	772.0
	857

	*) VAT on exise duty

Source: NEI


1.20.2 Rail transport 

The next table shows the revenues from track access charges, from station charges and from tariffs in passenger and freight transport. The highest share in the revenues is due to the revenues from passenger transport. These revenues are accountable for more than 90% of the total revenues. The increase in 1998 as compared to 1996 is due to the increase in the number of rail passenger as well as the tariffs.

Table 77: 
Revenues from taxes, charges and tariffs in rail transport, € million

	
	1996
	1996

in prices 1998
	1998

	Charges
	
	
	

	Revenues passenger transport
	976
	1014.1
	1210

	Revenues freight transport
	143
	148.6
	155

	Subsidies
	
	
	

	For unrewardable lines 
	30
	31.2
	81

	Total revenues
	1149
	1193.9
	1446

	Source: NEI based on NS year reports




The revenues from fuel tax paid for Diesel consumption could not be estimated due to the lack of information on energy consumption.

Subsidies to the trail sector have different purposes. In the accounting years subsides were given by the government for provision of services on non-profitable lines. No information could be retrieved for other subsidies.

1.20.3 Public transport excluding rail

Table below summarises the revenues including subsidies for public transport excluding rail. 

Table 78: Revenues of the public transport (excl. rail), € million

	
	1996
	1996

in 1998 prices
	1998

	Revenues from passenger transport
	1393
	1447.3
	1396

	Subsidies
	406
	421.8
	508

	Total revenues
	1799
	1869.1
	1904

	Source: NEI


Due to lack of data on energy consumption as a separate figure for public transport excluding rail it was not possible to estimate revenues of the state from fuel taxation. However, it should be borne in mind that the road account contains the fuel tax paid by buses, most of this item referring to public transport.  

Subsidies reported for the public transport are compensation payments for reduced tariffs. Public transport receives as well subsidies for running costs. From the business account of the transport companies the different types of subsidies could not be specified. Therefore, only a total is presented.

1.20.4 Aviation

Table below shows the revenues of the airports Amsterdam Schiphol and Maastricht Aachen. 

Table 79:
Revenues of aviation infrastructure, € million 

	
	1996
	1996

in prices 1998
	1998

	Airport taxes
	203
	210.9
	224

	Tax on Noise 
	1.7
	1.8
	1.3

	Total revenues
	204.7
	212.7
	225.3

	Source: NEI


Note: According to CBS the subsidies for airports (with 20 employee’s or more) amounted to less than € 1 million for the years 1996 and 1997. 

1.20.5 Waterborne transport

Due to lack of information it was not possible to obtain or estimate the charges of inland waterways. According to CBS statistics, for the years 1996 and 1997 the subsidies amounted to € 25 million.

Revenues in maritime shipping that relate to the use of infrastructure are charges, fees and other payments at seaports, and pilotage charges. No information on subsidies could be retrieved. The table below shows the estimated results for total revenues of the maritime shipping.

Table 80:
Revenues of maritime shipping, € million

	
	1996
	1996

in prices 1998
	1998

	Charges for infrastructure use
	
	
	

	Sea ports
	198
	205.7
	209

	Inland ports
	12
	12.5
	12

	Subsidies
	:
	:
	:

	Total revenues
	210
	218.2
	221

	Source: NEI




Summary of results for the Netherlands

1.21 Road transport

The total cost of road transport from the Dutch pilot account are presented in the next table.

Table 81: Dutch Road Account for 1996, 1998 and 2005 (€ million at 1998 prices)

	Costs
	
	
	

	Core information
	1996
	1998
	2005

	Infrastructure Costs
	3937
	4411
	: 10)

	Fixed
	:
	:
	:

	Variable
	:
	:
	:

	Accident costs (external)3)8)
	1374.8
	1421.0
	1376.1

	Environmental costs9)
	2718.3
	2478.8
	2243.8

	Air pollution9)
	1738.7
	1481.5
	1177

	Global warming9)
	686.9
	686.3
	683

	Noise9)
	292.7
	311.03
	383.80

	Total
	8030.1
	8310.8
	:

	Additional information
	
	
	

	Congestion costs4) 9)
	3017.80
	3103.44
	3720.49

	Time costs
	2917.47
	2989.38
	3586.74

	Fuel costs
	100.33
	114.06
	133.75

	Accident costs (user internal)6)8)
	8675.7
	8920.6
	7739.2

	From this: risk value
	6845.7
	6970.0
	6070.7

	Environmental costs
	
	
	

	Nature and landscape, soil and water pollution7)9)
	2056.8
	1896.84
	(

	Nuclear risk7)
	(
	(
	(

	Revenues
	
	
	

	Directly related to a specific cost category
	
	
	

	Charges for infrastructure usage1)
	71.7
	91
	:

	Fixed
	:
	:
	:

	Variable
	:
	:
	:

	Total
	71.7
	91
	:

	Other transport specific revenues
	
	
	

	Annual circulation tax
	2348.1
	1873
	:

	Fuel tax9)
	4540.4
	5040
	:

	Purchase tax
	1965.8
	2425
	:

	VAT2)
	772.0
	857
	:

	Total
	9626.3
	10195
	:

	Subsidies5)
	0
	0
	:

	1) Covers only Eurovignet. – 2) VAT levied on fuel tax. – 3) Refers to those parts of accident costs which are not borne by road users and insurance companies but by the public sector and third parties. – 4) Expressed as delay costs. – 5) Subsidies included here refer subsidies given for debt relief, for the provision of services etc. These subsidies can clearly not be allocated to either the cost or to the revenue side of this table. Subsidies are in cash flow terms and are not on the same basis as the economic costs. – 6) Refers to those parts of accident costs which are borne by road users and insurance companies and includes risk value. – 7) Because there is no standardised methodology for the calculation of these costs, the figures given here are to be regarded only as approximate indications that may change greatly over time with the development of a standard methodology. – 8) Passenger cars, motorcycles and goods vehicles. – 9) Buses are included. Figures only for buses are presented in the public transport account. – 10 Running costs are estimated at 1915 million Euro.

Source: Certan et al., 2001


The total cost for road as a sum of different road cost categories amounts to € 22 billion which correspond to around 7% of the Dutch GDP at factor costs. In 1998, the core year of the pilot accounts, the largest cost block was the total social accident costs. Total accident costs amounted to € 10 billion, out of these about 14% (€ 1.4 billion) were external accident costs, i.e. those parts of accident costs which are not borne by road users themselves or by transport insurance companies. Infrastructure costs and environmental costs were the second largest cost blocks (each with around € 4.4 billion). Congestion costs, which in the UNITE accounts refer to costs of delay (e.g. time and fuel costs) and not to the dead-weight welfare loss of congestion, were at € 3.1 billion.

On the revenue side we have estimated road transport related revenues of € 10.3 billion in 1998. The share of such charges which relate directly to infrastructure usage was  € 91 million which is less than 1% of all road transport related taxes and charges. This fact shows a low share of revenues directly raised for covering infrastructure costs. This revenue is due to the HGV on the use of the motorways. It is expected that the total road transport related revenues will increase because of the existing plans of introducing kilometre charges for the use of infrastructure.

Infrastructure costs. Capital stock and capital costs were calculated using the perpetual inventory model. Running costs were calculated based upon data from the Statistics Netherlands (CBS). In order to avoid the arbitrary allocation the total costs were not allocated to different users.

Congestion costs. The road congestion costs were estimated by using a modelling approach. The estimated costs cover fuel and time costs of road users due to delays. Values of time used are the UNITE standard values adjusted for the Netherlands. 

Accident costs. The input data for the calculation of the road accident costs comes form the official statistics regarding the number and severity of the accidents and is of a good quality. The calculation took into account the underreporting of accidents by using the available official estimates for registration degree for different types of casualties. The obtained estimate of the costs is highly dependant on the valuation of the risk value which was standardised within UNITE. The total accident costs for road do not comprise costs of the legal system and insurance, thus leading to an underestimate of the administration costs.

Environmental costs. The sector causing the highest environmental costs is road transport, reflecting its dominating role in transport performance. Air pollution is one of the most important costs category, for both passenger and freight transport. For the estimation of the environmental costs for road a very detailed input data on emissions was used. Costs are dominated by impacts due to primary and secondary particles, above all loss of life expectancy and increased morbidity rates. The high cost rate per vehicle kilometres for public buses - many of them travelling in urban areas - is caused by high emission factors (in g/vkm) that results first of all from the frequent stop and go of public buses. The general picture of the results for global warming is very similar to the one of the costs of air pollution. By far the largest share of the costs is contributed by the road transport sector, too. Noise is the least noteworthy cost category according to the results. Noise exposure estimates were only available for the whole road transport sector. The resulting costs were not broken down to passenger and freight transport to avoid arbitrary cost allocation.

Taxes, charges and subsidies. The input data was obtained from available official statistics. Based on the available information the respective revenues for road sector were estimated. The costs were allocated to different users only when it was possible without arbitrary allocation.

In table 82 the fully allocated costs of road transport for all roads and vehicle types are presented. In tables 83 – 86 the total costs of road transport are shown per road type (all roads, motorways, trunk roads and urban roads) and disaggregated by vehicle type (motorcycles, passenger car, buses, light goods vehicles weighting 3.5 tonnes or less and heavy goods vehicles weighting over 3.5 tonnes).

Table 82: 
Fully allocated costs of road transport per vehicle km in Netherlands,  €/km at 1998 prices

	All Roads

	
	1998

	
	Motor-cycles
	Passenger cars
	Buses
	LGV
	HGV

	Core information

	Infrastructure costs
	:
	:
	:
	:
	:

	   Fixed
	:
	:
	:
	:
	:

	   Variable
	:
	:
	:
	:
	:

	External accident costs1)
	0.05565
	0.14211
	0.10774)

	Environmental costs
	
	
	
	
	

	Air pollution
	0.01848)
	0.0076
	0.1099
	0.0168
	0.05949)

	Global warming
	0.00368)
	0.0046
	0.0209
	0.0060
	0.02109)

	Noise3)
	0.0104
	0.0008
	0.0072
	0.0110
	0.008

	Total I
	
	
	
	
	

	

	Additional information

	Delay costs
	0.02932
	0.0932
	0.04531
	0.0914)

	Internal accident costs2)
	
	
	
	
	

	Material damages
	
	
	
	
	

	Risk value
	
	
	
	
	

	Environmental costs
	
	
	
	
	

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

	Total II
	
	
	
	
	

	
	
	
	
	
	

	Revenues
	
	
	
	
	

	Fixed
	
	
	
	
	

	Vignette
	:
	:
	:
	:
	:

	Annual circulation tax
	:
	:
	:
	:
	:

	Variable
	
	
	
	
	

	Fuel tax
	:
	:
	:
	:
	:

	Eco tax5)
	:
	:
	:
	:
	:

	Distance related infrastructure charges
	:
	:
	:
	:
	:

	VAT 6)
	:
	:
	:
	:
	:

	

	Basic data
	
	
	
	
	

	Million vehicle km
	2542
	93830
	604
	14163
	6659

	Million passenger km
	:
	85500
	63487)
	.

	Million tonne km
	.
	.
	.
	161608

	1) Both external and internal accident costs. – 2) Figures are included in item "External accident costs" of the core information section. – 3) Allocation to vehicle types not possible for different type of roads. – 4) Including special and agricultural vehicles. - 5) Ecological tax.  – 6) VAT on fuel tax. – 7) Including by tram and metro. - 8) Only motorcycles, excluding scooters. - 9) Only HGV, excluding agricultural and special vehicles.

Source: Certan et al, 2001.


Table 83: 
Total costs of road transport in Netherlands, € million at 1998 prices 

	All Roads

	
	1998

	
	Motor-cycles
	Passenger cars
	Buses
	LGV
	HGV2)
	Total

	Core information
	
	
	
	
	
	

	Infrastructure costs
	:
	:
	:
	:
	:
	4411.0

	   Fixed
	:
	:
	:
	:
	:
	:

	   Variable
	:
	:
	:
	:
	:
	:

	External accident costs
	90881)8)
	8151)
	4391)
	10342

	Administrative
	:
	:
	:
	:
	35.8

	Health costs
	:
	:
	:
	:
	159.7

	Production loss
	:
	:
	:
	:
	1225.5

	Environmental costs
	72.4
	1216.3
	83.3
	479.4
	627.4
	2478.8

	Air pollution
	39.2
	709.1
	66.4
	238.6
	428.2
	1481.5

	Global warming
	6.9
	436.3
	12.6
	84.9
	145.6
	686.3

	Noise
	26.3
	70.9
	4.3
	155.9
	53.6
	311.0

	Total I
	
	
	
	
	8310.8

	Additional information

	Delay costs
	1357.8
	115.73
	1234.17
	395.74
	3103.44

	Internal accident costs
	:
	:
	:
	8920.6

	Material damages
	:
	:
	:
	:
	1923.6

	Risk value
	:
	:
	:
	:
	6997

	Environmental
	
	
	
	
	
	

	Nature, landscape, soil and water pollution
	19.36
	1589.84
	8.34
	157.93
	121.38
	1896.85

	Total II
	
	
	
	
	13921

	Revenues
	
	
	
	
	
	

	Fixed
	
	
	
	
	
	

	Vignette
	.
	.
	.
	.
	91
	91

	Purchase tax
	:
	:
	:
	:
	:
	2425

	Annual circulation tax
	:
	:
	:
	:
	:
	1873

	Variable
	
	
	
	
	
	

	Fuel tax
	67
	3619
	68
	498
	788
	5040

	Eco tax 4)
	.
	.
	.
	.
	.
	.

	Distance related infrastructure charges
	:
	:
	:
	:
	:
	:

	VAT3)
	:
	:
	:
	:
	:
	857

	Total
	
	
	
	
	
	10286

	Basic data
	

	Number of vehicles, million
	373
	5931
	11
	649
	792)
	7043

	Million vehicle km
	2542
	93830
	604
	14163
	6659
	117798

	Million passenger km
	:
	85500
	63487)
	.

	Million tonne km
	.
	.
	.
	161608

	1) Internal and external accident cost. – 2) Including special and agricultural vehicles. – 3) VAT on fuel tax. - 4) Ecological tax. – 5) Motorcycle and passenger cars. – 6) Not including noise costs. – 7) Including by tam and metro. – 8) Of which  € 6516 million are allocated to motorcycles, passenger cars and buses, and the rest to others.
Source: Certan et al., 2001


Table 84: 
Total costs of road transport in Netherlands, € million at 1998 prices

	Motorways

	
	1998

	
	Motor-cycles
	Passenger cars
	Buses
	LGV
	HGV2)
	Total

	Core information
	

	Infrastructure costs
	:
	:
	:
	:
	:
	:

	   Fixed
	:
	:
	:
	:
	:
	:

	   Variable
	:
	:
	:
	:
	:
	:

	External accident costs (total incl. internal)
	885.95)
	88.2
	89.9
	1064

	Administrative
	
	
	
	
	
	

	Health costs
	
	
	
	
	
	

	Production loss
	
	
	
	
	
	

	Environmental costs3)
	3.8
	454.5
	17.6
	54.0
	275.9
	805.8

	Air pollution
	
	
	
	
	
	

	Global warming
	
	
	
	
	
	

	Noise1)
	:
	:
	:
	:
	:
	:

	Total I
	:
	:
	:
	:
	:
	:

	

	Additional information
	

	Delay costs
	494.19
	43.32
	184.70
	226.78
	948.99

	Internal accident costs
	
	
	
	
	

	Material damages
	
	
	
	
	

	Risk value
	
	
	
	
	

	Environmental costs
	
	
	
	
	
	

	Nature, landscape, soil and water pollution
	:
	:
	:
	:
	:
	190.71

	Total II
	
	
	
	
	
	

	

	Revenues
	
	
	
	
	
	

	Fixed
	
	
	
	
	
	

	Vignette
	•
	•
	•
	•
	:
	:

	Annual circulation tax
	:
	:
	:
	:
	:
	:

	Variable
	
	
	
	
	
	

	Fuel tax
	:
	:
	:
	:
	:
	:

	Eco tax 
	•
	•
	•
	•
	•
	•

	Distance related infrastructure charges
	•
	•
	•
	•
	•
	•

	VAT4)
	:
	:
	:
	:
	:
	:

	Total
	
	
	
	
	
	

	

	Basic data
	
	
	
	
	
	

	Million vehicle km
	316
	36552
	223
	2833
	3764
	43688

	1) Total road noise costs can not be allocated to road type. – 2) Including special and agricultural vehicle. – 3) Includes air pollution and global warming. – 4) VAT on fuel tax.  – 5) Of which  € 667 million are allocated to motorcycles, passenger cars and buses, and the rest to others.
Source: Certan et al., 2001. 


Table 85:
Total costs of road transport in Netherlands, € million at 1998 prices

	Trunk roads

	
	1998

	
	Motor-cycles
	Passenger cars
	Buses
	LGV
	HGV2)
	Total

	Core information
	

	Infrastructure costs
	:
	:
	:
	:
	:
	:

	   Fixed
	:
	:
	:
	:
	:
	:

	   Variable
	:
	:
	:
	:
	:
	:

	Ext. accident costs1) (total incl.  internal)
	656.96)
	62.6
	40.7
	760.2

	Administrative
	:
	:
	:
	:
	:

	Health costs
	:
	:
	:
	:
	:

	Production loss
	:
	:
	:
	:
	:

	Environmental costs5)
	9.9
	295.9
	15.0
	57.3
	133.2
	511.3

	Air pollution
	:
	:
	:
	:
	:
	:

	Global warming
	:
	:
	:
	:
	:
	:

	Noise3)
	:
	:
	:
	:
	:
	:

	Total I
	
	
	
	
	

	

	Additional information
	

	Delay costs1)
	467.38
	28.64
	264.03
	121.96
	882.01

	Internal accident costs
	
	
	
	
	
	

	Material damages
	
	
	
	
	
	

	Risk value
	
	
	
	
	
	

	Environmental costs
	
	
	
	
	
	

	Nature, landscape, soil and water pollution
	:
	:
	:
	:
	:
	1706.13

	Total II
	
	
	
	
	

	

	Revenues
	
	
	
	
	
	

	Fixed
	
	
	
	
	
	

	Vignette
	•
	•
	•
	•
	•
	•

	Annual circulation tax
	:
	:
	:
	:
	:
	:

	Variable
	
	
	
	
	
	

	Fuel tax
	:
	:
	:
	:
	:
	:

	Eco tax
	•
	•
	•
	•
	•
	•

	Distance related infrastructure charges
	•
	•
	•
	•
	•
	•

	VAT4)
	:
	:
	:
	:
	:
	:

	Total
	
	
	
	
	
	

	

	Basic data
	
	
	
	
	
	

	Million vehicle km
	552
	34743
	151
	4249
	1679
	41374

	1) Here trunk roads = other inter-urban roads – 2) Including special and agricultural vehicles – 3) Total road noise costs cannot be allocated to road type – 4) VAT on fuel tax. – 5) Includes air pollution and global warming. – 6) Of which  € 490 million are allocated to motorcycles, passenger cars and buses, and the rest to others.
Source: Certan et al., 2001. 


Table 86: Total costs of road transport in Netherlands, € million at 1998 prices

	Urban roads

	
	1998

	
	Motor-cycles
	Passenger cars
	Buses
	LGV
	HGV1)
	Total

	Core information
	

	Infrastructure costs
	
	
	
	
	
	

	Fixed
	:
	:
	:
	:
	:
	:

	Variable
	:
	:
	:
	:
	:
	:

	External accident costs (total incl. internal)
	7544.85)
	663.8
	308.8
	8517.4

	Administrative
	:
	:
	:
	:

	Health costs
	:
	:
	:
	:

	Production loss
	:
	:
	:
	:

	Environmental costs4)
	32.3
	395.0
	46.4
	212.2
	164.7
	850.6

	Air pollution
	:
	:
	:
	:
	:
	:

	Global warming
	:
	:
	:
	:
	:
	:

	Noise2)
	:
	:
	:
	:
	:
	:

	Total I
	
	
	
	
	

	

	Additional information
	

	Delay costs
	396.22
	43.77
	785.44
	47
	1272.43

	Internal accident costs
	
	
	
	
	
	

	Material damages
	
	
	
	
	
	

	Risk value
	
	
	
	
	
	

	Environmental costs
	
	
	
	
	
	

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

	Total II
	
	
	
	
	

	

	Revenues
	
	
	
	
	
	

	Fixed
	
	
	
	
	
	

	Vignette
	•
	•
	•
	•
	•
	•

	Annual circulation tax
	:
	:
	:
	:
	:
	:

	Variable
	
	
	
	
	
	

	Fuel tax
	:
	:
	:
	:
	:
	:

	Eco tax
	•
	•
	•
	•
	•
	•

	Distance related infrastructure charges
	•
	•
	•
	•
	•
	•

	VAT3)
	:
	:
	:
	:
	:
	:

	Total
	
	
	
	
	
	

	

	Basic data
	
	
	
	
	
	

	Million vehicle km
	1674
	22535
	230
	7081
	1216
	32736

	1) Including special and agricultural vehicles. – 2) Total road noise costs of € 311million cannot be allocated to road. -  3) VAT on fuel tax. – 4) Includes air pollution and global warming. – 5) Of which  € 4359 million are allocated to motorcycles, passenger cars and buses, and the rest to others.
Source: Certan et al., 2001. 


Rail transport – National rail carrier Nederlandse Spoorwegen NS

Table 87:
Dutch Rail Account for 1996, 1998 and 2005 (€ million at 1998 prices)

	Costs
	
	
	

	Core information
	1996
	1998
	2005

	Infrastructure Costs
	1012
	1095.1
	: 7) 


	Fixed
	:
	:
	:

	Variable
	:
	:
	:

	Supplier operating costs
	2289
	2339.2
	2487.2

	Out of these:
	
	
	

	Track & station charges1)
	:
	:
	:

	Accident costs (external)
	50
	58.3
	61.4

	Environmental costs
	32
	34.22
	:

	Air pollution
	8
	9.6
	:

	Global warming
	2
	2.2
	:

	Noise
	22
	22.42
	26.65

	Total
	3389
	3526.8
	:

	Additional information
	
	
	

	Congestion costs4)
	38.32
	45.22
	18.15

	Accident costs (internal)
	28.2
	97.2
	334.0

	From this: risk value
	28.2
	97.2
	334.0

	Environmental costs
	
	
	

	Nature and landscape, soil and water pollution5)
	80.34
	73.65
	:

	Nuclear risk5)
	:
	:
	:

	Revenues
	
	
	

	Directly related to a specific cost category
	
	
	

	Track charges
	148.6
	155
	:

	Fixed
	:
	:
	:

	Variable
	:
	:
	:

	Station charges
	:
	:
	:

	Subsidies for concessionary fares
	31.2
	81
	:

	User Tariffs3)
	1014.1
	1210
	:

	Out of these:
	:
	:
	:

	Track & station charges1)
	:
	:
	:

	Total
	1194
	1446
	:

	Other transport specific revenues
	
	
	

	Fuel tax
	:
	:
	:

	Eco tax
	.
	.
	.

	VAT2)
	:
	:
	:

	Total
	:
	:
	:

	Subsidies6)
	:
	:
	:

	Non-transport related revenues of rail companies
	:
	:
	:

	1) Rail track charges appear on both the cost side as part of the supplier operating costs and on the revenue side as part of the tariff revenues and show a monetary transfer. - 2) VAT levied on fuel tax. –  3) Subsidies and VAT are excluded. - 4) Expressed as delay costs. – 5) Because there is no standardised methodology for the calculation of these costs, the figures given here are to be regarded only as approximate indications that may change greatly over time with the development of a standard methodology. – 6) Subsidies included here refer to subsidies given for debt relief, for the provision of rail services etc. These subsidies can clearly not be allocated to either the cost or to the revenue side of this table. Subsidies are in cash flow terms and are not on the same basis as the economic costs. – 7) Running costs are estimated at 445 million Euro.

Source: Certan et al., 2001.


The total costs estimated for rail transports is significantly lower than those estimated for road sector. Amounting to € 3.7 billion it is slightly lower than the total costs estimated for the Dutch inland waterways (€ 4 billion). The estimated total costs for rail transport represent less than 17% of the total costs for road. The largest cost block is the supplier operating costs with about one third the total costs for rail, followed by infrastructure costs.

The total amount of rail transport related revenues amounted in 1998 to € 1.4 billion, out of which more than 83% (€ 1.2 billion excluding subsidies for non profitable lines) were generated from user tariffs. Supplier operating costs for rail transport was € 2.3 billion. In comparison with the road sector, the rail sector boasts with a higher share of revenues directly related to infrastructure costs.

Infrastructure costs. Capital stock and capital costs were calculated by using the perpetual inventory model. The investment time series for the perpetual inventory model were partly received from the national Statistics Netherlands. Missing data was extrapolated by using network length and land area. The investments only include infrastructure (no stations). The running costs were estimated from the annual reports of Railinfrabeheer, the Dutch Railway Infrastructure Administration.

Supplier operating costs. The input data for the estimation of the supplier operating costs was taken from the balance sheets and profit/ loss statements of the NS Group and estimated by NEI.

Congestion costs. The estimation was made on the basis of the punctuality figures obtained form NS. This was the only available source of information which could be used in the accounts. Note however, that detailed delays statistics for rail is recorded but remains under the confidentiality of NS. The results for the delay costs for rail transport are rough estimates and based on a number of assumptions, therefore, they should be carefully interpreted. 

Accident costs. As opposed to the road sector, the problem of underreporting for railways is assumed to be of minor relevance, therefore negligible, at least within the scope of accident cost estimation in this report. The total accident costs for railways do not cover the costs of material damage. Because of the lack of data material damages could not be estimated.

Environmental costs. The basic data for rail transport in the Netherlands is of good quality on the general level. On a disaggregated level there is no official data available for other modes than road. Rail remains an unimportant mode if compared with the other modes with regard to air pollution. The highest share of environmental costs for the rail transport belongs to nature and landscape followed by noise costs. The noise costs were estimated as total. Detailed information of the exposure to noise according to the level of noise and time of the day could not be obtained. The lack of relevant information did not allow the estimation of the costs of nuclear risks.

Taxes, charges and subsidies. The input data used for the estimation of the revenues were collected from the annual reports and balance sheets of NS Group. On the basis of the available information it is difficult to judge the completeness of the cost estimates in particular regarding subsidies. In addition, the available figures for subsidies did not contain information about the purpose of the subsidies.

The fully allocated costs of rail transport are shown in the next table.

Table 88: Fully allocated costs of rail transport per vehicle km in Netherlands, €/train km at 1998 prices

	
	1998

	
	Passenger
	Freight

	Core information
	
	

	Infrastructure costs 
	
	

	Fixed
	:
	:

	Variable
	:
	:

	External accident costs 1)
	1.34042
	:

	Administrative
	:
	:

	Health costs
	:
	:

	Production loss
	:
	:

	Environmental costs
	0.0131
	0.0424

	Air pollution
	0.0084
	0.0315

	Global warming
	0.0047
	0.0109

	Noise
	0.1673
	0.3346

	Total I
	
	

	
	
	

	Additional Information
	
	

	Delay costs
	0.3823
	0.09681

	Internal accident costs
	
	

	Material damages
	:
	:

	Risk value
	:
	:

	Environmental costs
	
	

	Nature, landscape, soil and water pollution3)
	0.59398

	Nuclear risk
	
	

	Total II
	
	

	
	
	

	Revenues
	
	

	User tariffs
	:
	:

	Track charges
	:
	:

	Station charges
	:
	:

	Fuel tax
	:
	:

	Eco tax
	•
	•

	VAT2)
	:
	:

	Subsidies
	:
	:

	
	
	

	Basic data
	
	

	Train Kilometre (million)
	116
	9

	Passenger km (million)
	14879
	.

	Tonne km (million)
	.
	3778

	1) Internal and external accident costs. -  2) VAT on fuel tax. - 3) No allocation to freight/passenger possible. 
Source: Certan et al., 2001.


Table 89 shows the total costs of rail transport for passenger and freight transport.

Table 89: 
Total costs of rail transport: Dutch Railways (NS), € million at 1998 prices 

	
	1998

	
	Passenger
	Freight
	Total

	Core information
	
	
	

	Infrastructure costs
	:
	:
	1095.1

	Tracks
	
	
	

	Fixed
	:
	:
	:

	Variable
	:
	:
	:

	Stations
	
	
	

	Fixed
	:
	:
	:

	Variable
	:
	:
	:

	Supplier operating costs
	:
	:
	2339.2

	Out of these: track + station charges
	:
	:
	:

	External accident costs
	
	
	58.3

	Administrative
	:
	:
	0.1

	Health costs
	:
	:
	1.6

	Production loss
	:
	:
	56.6

	Environmental costs
	25.1
	9.2
	34.2

	Air pollution
	4.6
	5.1
	9.6

	Global warming
	1.1
	1.1
	2.2

	Noise
	19.4
	3.0
	22.4

	Total I
	
	
	3526.8

	

	Additional information
	
	
	

	Delay costs
	44.35
	0.87
	45.22

	Internal accident costs
	:
	:
	

	Material damages
	:
	:
	:

	Risk value
	:
	:
	97.2

	Environmental costs
	
	
	

	Nature, landscape, soil and water pollution
	68.31
	5.35
	73.65

	Nuclear risk
	:
	:
	:

	Total II
	
	
	216.072)

	

	Revenues
	1210
	155
	1365

	User tariffs
	:
	:
	:

	Track charges
	:
	:
	:

	Station charges
	:
	:
	:

	Fuel tax
	:
	:
	:

	Eco tax 
	•
	•
	•

	VAT1)
	:
	:
	:

	Total
	1210
	155
	1365

	
	
	
	

	Subsidies
	:
	:
	81

	

	Basic data
	
	
	

	Train kilometre (million)
	116
	9
	125

	Passenger km (million)
	14879
	.
	14879

	Tonne km (million)
	.
	3778
	3778

	1) VAT on fuel tax. - 2) Excluding material damage.

Source: Certan et al., 2001.


Public transport

Table 90: 
Dutch public transport account (bus) for 1996, 1998 and 2005 (€ million at 1998 prices)

	Costs
	
	
	

	Core information
	1996
	1998
	2005

	Infrastructure Costs1)
	191.9
	209.5
	: 7)

	Fixed
	:
	:
	:

	Variable
	:
	:
	:

	Services
	
	
	

	Supplier operating costs
	1589.9
	1448
	1647

	Accident costs (external) 2)
	:
	:
	:

	Environmental costs
	:
	:
	:

	Air pollution
	81.7
	66.4
	:

	Global warming
	14.0
	12.6
	:

	Noise2)
	:
	:
	:

	Additional information
	
	
	

	Congestion costs
	108
	116
	:

	Accident costs (internal)2)
	:
	:
	:

	
From this: risk value
	:
	:
	:

	Environmental costs
	
	
	

	Nature and landscape, soil and water pollution4)
	10.28
	8.34
	:

	Nuclear risk
	:
	:
	:

	Revenues
	
	
	

	Directly related to a specific cost category
	:
	:
	:

	Charges for infrastructure usage
	:
	:
	:

	Fixed
	:
	:
	:

	Variable
	:
	:
	:

	Subsidies for concessionary fares
	:
	:
	:

	User Tariffs3)
	1447
	1396
	:

	Other transport specific revenues
	
	
	

	Fuel tax6)
	70.7
	68
	:

	Eco tax
	:
	:
	:

	VAT
	:
	:
	:

	Subsidies5)
	421.8
	508
	:

	1) Tram and metro infrastructure. – 2) Buses are included in the road account, tram/metro not included. – 3) Subsidies and VAT are excluded. –  4) Because there is no standardised methodology for the calculation of these costs, the figures given here are to be regarded only as approximate indications that may change greatly over time with the development of a standard methodology. – 5) Subsidies included here include subsidies given for the provision of infrastructure, debt relief, provision of rail services etc. These subsidies can clearly not be allocated to either the cost or to the revenue side of this table. Subsidies are in cash flow terms and are not on the same basis as the economic costs. – 6) Buses only, they are included in the road account, too. – 7) Running costs are estimated at  95 million Euro.

Source: Certan et al. (2001).


Due to the organisation of the public transport and its specific characteristics it was not possible to draw a complete picture. The reasons behind that are mainly due to the fact that public transport is a representative part of the road sector and sometimes the respective shares of only public transport cannot be retrieved from the overall activity in the road sector. The table presents the obtained results for the public sector. One has to note that buses are included in the road account, too. Due to methodological and input data constraints the infrastructure costs, accident costs (busses included in the road account) and noise costs could not be quantified.

The overall costs of public transport amount to € 1.6 billion. The largest share of these costs is due to supplier operating costs, followed by congestion costs and environmental costs. The high share of congestion costs is not surprising taking into account that this is a mode operating in the urban areas.

The most considerable component of the revenues is the user charges which accounted for almost 85 % of the total estimated revenues.

Infrastructure costs. Since infrastructure costs relevant for busses were included in the road account, the estimation of infrastructure costs for public transport cover only the tram and metro infrastructure. The capital stock and capital costs for tram and metro infrastructure were calculated with the perpetual inventory model. The available data allowed only a very rough estimation of running costs. 

Supplier operating costs. Data problems complicated a disaggregated estimation of supplier costs for public transport. Therefore, the estimation of the operating costs of the public sector is treated as whole rather than individually for bus, tram and metro. 

Congestion costs. The estimation of congestion costs for public transport expressed as delay costs was possible only for busses and was based on modelling approach.

Accident costs. The transport system internal and external accident costs of urban public transport (that is buses) are included in the figures for road transport and presented separately in the public transport account. No information could be acquired for metros and trams. 

Environmental costs. In the estimation of the environmental costs buses were assigned to the road account. However, when possible the results are presented in the public transport account separately. The costs of nuclear risk were not estimated due to the lack of information. It is believed, thought, that these costs play a minor role.

Taxes, charges and subsidies. Taxes and charges directly allocable to the use of infrastructure for public transport do not exist. Fuel taxation is included in the road account and presented in the public transport account separately. The figures for subsidies are total to the public transport (excluding rail); no information on subsides per individual mode was available. 
In table 91 we have attempted to show the fully allocated costs of metro, tram and trolley bus services. As can be seen from the table more research is needed in this area. In order to obtain better figures for this transport mode some form of central data collection must be developed. 

Table 91: Fully allocated costs of bus per vehicle km in Netherlands, €/km at 1998 prices 

	
	1998

	
	Metro and tram
	Bus

	Core information
	
	

	Infrastructure costs
	
	

	   Fixed
	:
	:

	   Variable
	:
	:

	Supplier operating costs
	:
	:

	External accident costs1)
	
	

	Administrative
	:
	:

	Health costs
	:
	:

	Production loss
	:
	:

	Environmental costs
	
	

	Air pollution
	:
	0.1099

	Global warming
	:
	0.0209

	Noise
	:
	0.0072

	Total I
	
	

	

	Additional information
	
	

	Delay costs
	:
	0.0932

	Internal accident costs 1)
	:
	:

	Material damages
	:
	:

	Risk value
	:
	:

	Environmental costs
	
	

	Nature, landscape, soil and water pollution
	:
	:

	Nuclear risk
	:
	:

	Total II
	
	

	

	Revenues
	
	

	User tariffs
	:
	:

	Subsidies
	:
	:

	

	Basic data
	
	

	Vehicle km (million)
	:
	604

	Passenger km (million)
	6348

	1) Bus included in road account.
Source: Certan et al., 2001.


Aviation

Table 92: Dutch air transport account for 1996, 1998 and 2005 (€ million at 1998 prices)

	Costs
	
	
	

	Core information
	1996
	1998
	2005

	Infrastructure Costs1)
	97
	98
	:

	Fixed
	:
	:
	:

	Variable
	:
	:
	:

	Accident costs (external)
	7.7
	0.4
	:

	Environmental costs
	198.46
	226.44
	:

	Air pollution
	21.5
	24.9
	:

	Global warming
	14.2
	15.46
	:

	Noise
	162.757
	186.08
	238.29

	Total
	303.16
	324.84
	:

	Additional information
	
	
	

	Congestion costs
	44.55
	89.34
	118.6

	Accident costs (internal)
	47.7
	0.9
	   :

	From this: risk value
	47.7
	0.9
	:

	Environmental costs
	:
	:
	:

	Nature and landscape, soil and water pollution2)
	:
	:
	:

	Nuclear risk2)
	:
	:
	:

	Revenues3)
	
	
	

	Directly related to a specific cost category
	:
	:
	:

	Charges for infrastructure usage
	:
	:
	:

	Airport revenues
	210.9
	224
	:

	ATM charges
	:
	:
	:

	Meteorological services
	:
	:
	:

	Total
	
	
	

	Loss of revenues due to tax exemptions
	
	
	

	Kerosene tax
	:
	:
	:

	VAT on ticket price
	:
	:
	:

	Other transport specific revenues
	
	
	

	Fuel tax
	:
	:
	:

	Eco tax
	1.8
	1.3
	:

	VAT
	:
	:
	:

	Subsidies
	:
	:
	:

	Non-transport related revenues of airports
	:
	:
	:

	1) Only capital costs as part of total infrastructure costs. No running cost estimates available. - 2) Because there is no standardised methodology for the calculation of these costs, the figures given here are to be regarded only as approximate indications that may change greatly over time with the development of a standard methodology. - 3) Revenues for Amsterdam Schiphol airport and Maastricht Aachen airport.

Source: Certan et al. (2001).


Before presenting the results, one should note that due to the poor quality and incompleteness of the input data for air sector as a whole, the result have to be interpreted carefully on the basis of the assumptions, which were made. On the revenue side, only Amsterdam-Schiphol and Maastricht-Aachen were considered. The delay costs were quantified only for Schiphol airport. On the other hand, infrastructure costs, accident costs and environmental costs were estimated for the aviation as a whole.

The total costs of the air sector as quantified in the current aviation account amount to about € 0.4 billion, which is significantly lower than the costs of the other modes (except maritime). The largest share of costs is due to the environmental costs with slightly less than half of total costs. About 82% of the environmental costs represent the costs of noise.

Infrastructure related revenues amounted to € 224 million in 1998 which is more than the quantified infrastructure costs.

Infrastructure costs. The capital costs were calculated with the PIM. Due to the lack of input data the running costs could not be estimated. 

Congestion costs. Delay costs were estimated for Amsterdam Schiphol airport using punctuality information. The results were not extrapolated for the rest of the airports. A benchmark of 15 minutes was applied according to the international practice in air transport.

Accident costs. The accident costs were calculated based on the information on the aviation accidents in the accounting years including injuries and material damage. Based on the available information the accidents were classified in classes of accidents per degree of severity. The major accident cost for aviation is the risk value.

Environmental costs. For the estimation of environmental costs input data only at the total level could be obtained. The major role of the environmental cost can be attributed to the noise costs. Costs due to nature, landscape, soil and water pollution were not calculated as a result of the insufficient information necessary to perform the calculations.

Taxes, charges and subsidies. On the revenue side estimation cover only airport taxes and taxes on noise for Amsterdam-Schiphol and Maastricht-Aachen airports. No specific information on subsides could be obtained. Only rough figures could be obtained; they were not included in the accounts.

In table 93 the fully allocated costs of passenger and cargo air transport per movement are shown.

Table 93:
Fully allocated costs of aviation per movement for Netherlands (€/km at 1998 prices)

	
	1998

	
	Passenger
	Cargo

	Core information
	
	

	Infrastructure costs
	:
	:

	   Fixed
	:
	:

	   Variable
	:
	:

	External accident costs
	
	

	Administrative
	
	

	Health costs
	
	

	Production loss
	
	

	Environmental costs1)
	:
	:

	Air pollution
	
	

	Global warming2) 
	13.53

	Noise
	
	

	Total I
	
	

	
	
	

	Additional information
	
	

	Delay costs 
	244.14
	35.63

	Internal accident costs 
	:
	:

	Material damages
	
	

	Risk value
	
	

	Environmental costs
	:
	:

	Nature, landscape, soil and water pollution
	
	

	Nuclear risk
	•
	•

	Total II
	
	

	
	
	

	Revenues
	
	

	Charges for infrastructure usage
	
	

	Airport revenues
	:
	:

	ATM charges
	:
	:

	Meteorological services
	:
	:

	Fuel tax
	:
	:

	Eco tax
	:
	:

	VAT
	:
	:

	Subsidies
	
	

	Exemption for kerosene tax
	:
	:

	Exemption of VAT on ticket price
	:
	:

	
	
	

	Basic data
	
	

	Passenger (movements) 3)
	364092
	•

	Cargo (movements) 3)
	•
	12718

	1) No allocation to passenger/cargo possible. – 2) CO2 direct, per movement. - 3)  Amsterdam Schiphol airport only. 
Source: Certan et al., 2001.


In table 94 the total costs are disaggregated between passenger and freight transport.

Table 94: 
Total costs of aviation in Netherlands (€ million at 1998 prices)

	
	1998

	
	Passenger
	Cargo
	Total

	Core information
	
	
	

	Infrastructure costs
	:
	:
	98

	   Fixed
	:
	:
	:

	   Variable
	:
	:
	:

	External accident costs
	:
	:
	0.4

	Administrative
	:
	:
	0

	Health costs
	:
	:
	0

	Production loss
	:
	:
	0.3

	Environmental costs1)
	:
	:
	226.44

	Air pollution
	:
	:
	24.9

	Global warming
	:
	:
	15.46

	Noise
	:
	:
	186.08

	Total I
	
	
	324.84

	

	Additional information
	
	
	

	Delay costs
	88.89
	0.45
	89.34

	Internal accident costs
	:
	:
	0.9

	Material damages
	:
	:
	0

	Risk value
	:
	:
	0.9

	Environmental costs1)
	
	
	

	Nature, landscape, soil and water pollution
	:
	:
	:

	Nuclear risk
	:
	:
	:

	Total II
	88.89
	0.45
	89.34

	

	Revenues1) 6)
	
	
	

	Charges for infrastructure usage
	
	
	

	Airport revenues
	:
	:
	224

	ATM charges
	:
	:
	:

	Meteorological services
	:
	:
	:

	Fuel tax
	0
	0
	0

	Eco tax2)
	:
	:
	1.3

	VAT3)
	0
	0
	0

	Total
	
	
	225.3

	
	
	
	

	Subsidies
	:
	:
	:

	
	
	
	

	Total
	
	
	

	

	Basic data
	
	
	

	Passenger km (bill)
	584)
	.
	.

	Tonne km (mill)
	.
	65)
	.

	1) No allocation to passenger/cargo possible. - 2) Tax on noise. – 3) VAT on fuel tax. – 4) Estimation for KLM only. – 5) Estimation for KLM and Martinair. – 6) For Amsterdam Schiphol airport and Maastricht Aachen airport.

Source: Certan et al., 2001.


Inland waterway transport

Table 95:
Dutch inland waterway account for 1996, 1998 and 2005 (€ million at 1998 prices)

	Costs
	
	
	

	Core information
	1996
	1998
	2005

	Infrastructure costs – inland waterways
	3282.42)
	3694.33)
	:7)

	Fixed
	:
	:
	:

	Variable
	:
	:
	:

	Infrastructure costs – inland waterway harbours1)
	82
	85
	:

	Fixed
	:
	:
	:

	Variable
	:
	:
	:

	Accident costs (external)
	5.1
	3.6
	4.4

	Environmental costs
	236
	280
	:

	Air pollution
	236
	280
	:

	Global warming
	:
	:
	:

	Noise
	:
	:
	:

	Total
	3523.5
	3977.9
	:

	Additional information
	
	
	

	Congestion costs4)
	:
	:
	:

	Accident costs (internal)
	20.2
	13.9
	15.8

	From this: risk value
	20.2
	13.9
	15.8

	Environmental costs
	
	
	

	Nature and landscape, soil and water pollution6)
	104
	100
	:

	Nuclear risk6)
	.
	.
	.

	Revenues
	
	
	

	Directly allocable
	:
	:
	:

	Charges for infrastructure usage
	:
	:
	:

	Fixed
	
	
	

	Variable
	
	
	

	Total
	
	
	

	Other transport specific revenues
	:
	:
	:

	Fuel tax
	
	
	

	Eco tax
	
	
	

	VAT
	
	
	

	Subsidies 5)
	:
	:
	:

	Non-transport related revenues of ports
	:
	:
	:

	1) Only capital costs. – 2) From this € 192.4 million are running costs. Waterways capital costs amount to € 3008 million. – 3) From this € 178.3 million are running costs. Waterways capital costs amount to € 3431 million.. – 4) Expressed as delay costs. – 5) Subsidies included here include subsidies given for the provision of infrastructure, for debt relief, for the provision of services etc. These subsidies can clearly not be allocated to either the cost or to the revenue side of this table. Subsidies are in cash flow terms and are not on the same basis as the economic costs. – 6) Because there is no standardised methodology for the calculation of these costs, the figures given here are to be regarded only as approximate indications that may change greatly over time with the development of a standard methodology.  – 7) Running costs were estimated at 235 million Euro.
Source: Certan et al., 2001


The results for the inland waterways show its relative significance in comparison with other modes. The infrastructure costs play the major role in IWW transport. In 1998 infrastructure costs consisted more than 90% of the total quantified costs. The comparative low figures for environmental and accident costs show that IWW is an environmental friendly mode with low accident costs.

Within the UNITE project it was not possible to quantify the revenues from the inland navigation.

Infrastructure costs. The perpetual inventory model was used for calculating capital stock and capital costs, separately for inland waterways, inland waterway harbours and seaports. Information on running costs of inland waterways were obtained from both the Statistics Netherlands (CBS) and CE (1999).

Congestion costs. No information on delays in the inland waterway transport could be found. Based on the information supplied by the operators, delays are negligible, therefore, the delay costs were not estimated.

Accident costs. Accident costs for inland waterway transport were calculated on the basis of a detailed database on all accidents. Based on the records regarding different types of damage and injuries which occurred, accidents were classified in classes by severity of the accident and damage involved. 

Environmental costs. Environmental costs for inland waterway transport were estimated for air pollution and nature and landscape cost categories. Input data on emissions was of good quality and covered different types of vessels. Waterborne transport is the second important mode for air pollution after road sector. The costs of nature and landscape are rough estimates due to the specific features of the waterways infrastructure which are not taken into account in the model which was used.

Taxes, charges and subsidies. Due to lack of information it was not possible to estimate the revenues of inland waterways. 

Maritime shipping

Table 96: 
Dutch inland waterway account for 1996, 1998 and 2005 (€ million at 1998 prices)

	Costs
	
	
	

	Core information
	1996
	1998
	2005

	Infrastructure costs – maritime
	:
	:
	:

	Fixed
	
	
	

	Variable
	
	
	

	Infrastructure costs – sea harbours1)
	160
	177
	:

	Fixed
	:
	:
	:

	Variable
	:
	:
	:

	Accident costs (external)
	1.5
	1.1
	2.0

	Environmental costs2)
	
	
	

	Air pollution
	:
	:
	:

	Global warming
	:
	:
	:

	Noise
	:
	:
	:

	Total
	161.5
	178.1
	:

	Additional information
	
	
	

	Congestion costs4)
	:
	:
	:

	Accident costs (internal)
	8
	4.3
	9.6

	From this: risk value
	8
	4.3
	9.6

	Environmental costs2)
	
	
	

	Nature and landscape, soil and water pollution6)
	:
	:
	:

	Nuclear risk6)
	.
	.
	.

	Revenues
	
	
	

	Directly allocable
	:
	:
	:

	Charges for infrastructure usage
	218.2
	221
	:

	Fixed
	:
	:
	:

	Variable
	:
	:
	:

	Total
	218.2
	221
	:

	Other transport specific revenues
	:
	:
	:

	Fuel tax
	
	
	

	Eco tax
	
	
	

	VAT3)
	
	
	

	Subsidies 5)
	:
	:
	:

	Non-transport related revenues of ports
	:
	:
	:

	1) Only capital costs. – 2) Environmental costs presented for Europe in a separate report. – 3) VAT levied on fuel tax. – 4) Expressed as delay costs. – 5) Subsidies included here include subsidies given for the provision of infrastructure, for debt relief, for the provision of services etc. These subsidies can clearly not be allocated to either the cost or to the revenue side of this table. Subsidies are in cash flow terms and are not on the same basis as the economic costs. – 6) Because there is no standardised methodology for the calculation of these costs, the figures given here are to be regarded only as approximate indications that may change greatly over time with the development of a standard methodology.  

Source: Certan et al., 2001


For maritime sector results only for infrastructure costs and accident costs on the costs side, and rough estimates on revenues can be presented. Environmental costs were estimated for Europe as a whole with emissions data from all relevant countries, including the Netherlands.

Based on the obtained result, infrastructure costs are lower than revenues directly related to the use of infrastructure. The total accidents of maritime amounted to € 5 million and were the lowers as comparative to the other sectors. Infrastructure costs together with accident costs amounted to around € 182 million in 1998.

Infrastructure costs. The perpetual inventory model was used for calculating capital costs for sea harbours. It was very difficult to obtain information regarding running costs. Therefore, running costs could not be calculated precisely.

Accident costs. Accident costs for maritime were calculated on the basis of a detailed database on all accidents. Based on the records regarding different types of damage and injuries which occurred, accidents were classified in classes by severity of the accident and damage involved. 

Environmental costs. The environmental costs for maritime shipping – covering air pollution costs - are calculated within UNITE for Europe as a whole and do not cover countries individually. The results will be available at a latter stage of UNITE. The other cost categories were not estimated.

Taxes, charges and subsidies. Revenues in maritime shipping that relate to the use of infrastructure are charges, fees and other payments at seaports, and pilotage charges. No detailed information could be gathered, therefore only rough estimation of total is provided. No quantitative information on subsidies was available.  

Table 97 and 98 show the fully allocated and total costs of water transport disaggregated by shipping mode. It is obvious, that more research is needed in these areas.

Table 97: 
Fully allocated costs of IWW and maritime per vehicle km in Netherlands (€/km at 1998 prices)

	
	1998

	
	IWW
	Maritime 

	Core information
	
	

	Infrastructure costs
	:
	:

	Inland waterway harbours
	:
	:

	Fixed
	:
	:

	Variable
	:
	:

	Inland waterways
	:
	:

	Fixed
	:
	:

	Variable
	:
	:

	Sea harbours
	:
	:

	Fixed
	:
	:

	Variable
	:
	:

	External accident costs1)
	0.215
	:

	Administrative
	:
	:

	Health costs
	:
	:

	Production loss
	:
	:

	Environmental costs
	:
	:

	Air pollution
	2.884)
	:

	Global warming
	:
	:

	Noise
	:
	:

	Total I
	
	:

	
	
	

	Additional information
	
	

	Delay costs
	0
	0

	Internal accident costs3)
	:
	:

	Material damages
	:
	:

	Risk value
	:
	:

	Environmental costs
	:
	:

	Nature, landscape, soil and water pollution
	:
	:

	Nuclear risk
	:
	:

	Total II
	
	

	
	
	

	Revenues
	
	

	Charges for infrastructure usage
	:
	:

	fixed
	:
	:

	variable
	:
	:

	Fuel tax
	:
	:

	Eco tax
	:
	:

	VAT
	:
	:

	Subsidies
	:
	:

	
	
	

	Basic data
	
	

	Vessel km 
	81
	:

	1) Both external and internal accident costs. - 2) Ecological tax. - 3) Within core account. – 4) Exclusive direct CO2 for freight vessels.

Source: Certan et al., 2001.


Table 98:
Total costs of IWW and maritime in Netherlands (€ million at 1998 prices) 

	
	1998

	
	Inland waterways
	Maritime shipping

	Core information
	
	

	Infrastructure costs
	3694.3
	177

	Inland waterways
	:
	•

	Fixed
	:
	•

	Variable
	:
	•

	Inland waterway harbours
	:
	•

	Fixed
	:
	•

	Variable
	:
	•

	Sea harbours
	•
	177

	Fixed
	•
	:

	Variable
	•
	:

	External accident costs
	
	

	Administrative
	0
	0

	Health costs
	0.2
	0

	Production loss
	3.4
	1.0

	Environmental costs
	380.11
	:

	Air pollution
	279.8
	:

	Global warming
	:
	:

	Noise
	:
	:

	Total I
	
	

	
	
	

	Additional information
	
	

	Delay costs
	0
	0

	Internal accident costs
	
	

	Material damages
	0
	0

	Risk value
	13.9
	4.3

	Environmental costs
	
	

	Nature, landscape, soil and water pollution
	100.31
	:

	Nuclear risk
	:
	:

	Total II
	
	

	
	
	

	Revenues
	
	

	Charges for infrastructure usage
	:
	221

	fixed
	:
	:

	variable
	:
	:

	Fuel tax
	:
	:

	Eco tax
	:
	:

	VAT
	:
	:

	Subsidies
	:
	:

	
	
	

	Basic data
	
	

	Tonne km (million)
	59.1
	96.9

	Source: Certan et al., 2001.


Conclusions

This reports present the results of the first attempt to develop a pilot transport account for the Netherlands including total social costs of the transport sector per mode and per specific category. The methodological approach for the presented account was elaborated within UNITE project as described in Link et al. (2000) based on valuation conventions as presented in Nellthrop et al. (2001). The results show that most of the proposed objectives were achieved. However, there is a lot of space for future improvements, development and deepness of the results. The presented in this paper transport account can be further completed with results from relevant studies available in the Netherlands (this was not within the purpose of this report). In general lines, all cost categories described in Link et al. (2000) could be qualified covering all transport modes.

Infrastructure costs could be estimated for road, national rail, airports and waterborne system. Good results were obtained for capital costs. Due to the characteristics of the road infrastructure, infrastructure costs could not be estimated for the public transports as a separate mode. The allocation of costs was not done to avoid the arbitrary allocation to transport users.

Supplier operating costs were calculated for the public transport, that is national railways and buses, trams and metro. It was not possible to estimates operating costs for individual transport means, one operator can provide services for several modes. Consequently, it is not possible to derive from the business accounts the respective shares of costs.

Congestion costs (calculated as delay costs) could be calculated for all modes of transport studied but waterborne transport. These delays are assumed to be negligible and therefore not attempt for their estimation was done.

Accident costs were estimated for all transport modes. The major parts of accident costs, namely the risk value, the costs due to production losses and the health costs were calculated for all transport modes. The further parts of accident costs, e. g. administrative costs of accidents and costs of material damages to vehicles were estimated for some of the transport modes depending on the data situation. The results have to be interpreted with care since a number of assumptions were made and some cost categories (e.g. legal costs) were not estimated. Accident costs for public transport could not be estimated. Only estimation of accidents related to bus accidents was possible. No information was available of the accidents of trams and metros.

Within the environmental cost category air pollution costs and the costs of global warming were estimated for all transport modes except marine shipping. These costs are estimated for the EU as a whole based on data from individual countries and will be presented in a separate report within UNITE project. Noise costs were calculated for road, rail and air transport. The cost associated with nuclear risk arising form electricity production were not estimated. Furthermore, it was also possible to compile figures for the costs associated with nature, landscape, soil and water pollution road, rail and air transport. The interpretation of these results is sensible, however. One should note that in the case of waterways and trunk roads (>9m) the network length has decreased between the base year and accounting year. In the road sector this might be due to the change in the methodological registration of the length or any other reasons which could not be clarified within the framework of this reporting period. In the waterborne transport, the decreasing length of the waterways is due to and compensated by the increasing attention and investments to widening and deepening of the waterways. The elaborated method does not take into account these aspects. Therefore, these issues remain an open question for future research.

The taxes and charges for road, rail, public transport and air transport could be calculated partially. Subsidies for rail, public transport were documented but might be incomplete, therefore considered rough estimates. Partial revenues for maritime shipping were estimated, but no actual data can be presented for inland waterways.

Compared to existing transport accounts type of information the pilot accounts presented in this report have achieved considerable progress in terms of methodologies used, consistency of both methodologies and data across modes of transport and types of costs and quality of data and empirical estimates. In the following we can draw conclusions with respect to two questions: 

· How can the results be interpreted and used for transport policy?

· What are the future challenges to improve the pilot accounts?

1.22 The relevance of the pilot accounts for transport policy 

Sansom et al. (2000) raises the question of how the estimation of total and average costs and revenues contribute to the priority areas of transport policy identified to be relevant for the UNITE project. Indeed, this question is important since first best pricing rules refer to marginal cost, not average cost. Sansom et al. (2000) identifies than three main areas to which the UNITE accounts contribute: (1) equity, (2) efficiency, (3) financial viability. In the light of the results within UNITE so far and also considering the remaining gaps in the Netherlands pilot accounts it is now possible to clarify more precisely how the accounting results can be used in these areas.

Equity: As stated in Sansom et al. (2000) there is no unique definition of equity, but equity quite obviously refers to the relation between the costs imposed by an economic subject and the charges paid. This relationship can have different dimensions: income classes or even individual transport users, vehicle classes (for example HGV versus passenger cars), regional differences or country differences (for example port charging, non-discriminatory road user charging in cross-country transport, international rail track access charging). The pilot accounts presented in this report give indications on equity between modes (intermodal comparisons), between types of transport (passenger versus freight transport) and between vehicle classes. 

For the Dutch transport policy this is an important issue in the ongoing policy debate on the kilometre charge. Here it can contribute to the question whether the general charge level and the charge levels between vehicle classes are properly defined. However, the pilot accounts cannot be used to assess equity between individual users or user groups defined by income classes.

Efficiency: If cost recovery is a binding constraint, second best pricing principles are relevant. This, however, requires information on the costs to be covered in order to guarantee that the mark-ups on marginal costs are sufficient to meet the cost-recovery goal. On the other hand, this information is essential in order to monitor that there is no overcharging. The issue of avoiding overcharging is also dealt with in the directive on rail infrastructure charging which states that mark-ups over marginal costs must not exceed total costs. The UNITE pilot accounts provides this total cost information. Furthermore, although not estimated in the current pilot account, when the shares of fixed and variable costs can be estimated, the results give an indication to what extent it would be worthwhile to subsidise parts of the fixed costs from tax revenues. This refers to the information which the pilot accounts provide both at the cost side and the revenue side.

Financial viability: Again, if cost recovery is a binding constraint, either since private operators have to recover their costs or due to political/budget reasons, it is necessary to have knowledge on the level of total costs as presented here in the pilot accounts. It is extremely important for an appropriate monitoring by governments and regulators. One example for this is the rail sector: if marginal cost pricing is introduced and the revenues from track access charges are not sufficient to recover total cost, the state has to subsidies the deficit. In this case where rail companies negotiate with the government on subsidies it is essential for the government and/or the regulator to know the total costs to be covered and the extent of subsidies really necessary for covering the deficit.

For all potential uses of the pilot accounts it should, however, be noted that they reflect the actual, rather than the ideal accounts and cannot be considered to supply the absolute total of all transport related costs and revenues. Therefore a simple adding up and comparison of the costs and revenues within the modal accounts described in this report supplies the reader only with the specific costs and revenues found using the methodology described in Link (2000b). Although the accounts are comprehensive they can not be considered to be all inclusive. This leads to the conclusions for future work.

1.23 Open questions and future improvements

During the elaboration of the pilot account a number of difficulties in its elaboration have were met. The main difficulty occurred in the collection of input data. Taking into account the high ambitions of the proposed pilot account, some of the information could not be obtained because it is not currently collected in statistics (neither at national level not at business unit level), other information could not be obtained in the proposed time-period, and finally, there is very detailed information which is available but could not be obtained due to its confidentiality (e.g. delays in rail sector). Regarding the data problems for public transport with tram, metro and trolley buses they refer mainly to infrastructure and supplier operating costs, e. g. those costs which are monetary costs (in contrast to environmental, accident and congestion costs which have to be monetarised). These companies do not have a separate bookkeeping for infrastructure and operation and they usually do not provide separate figures for buses, trams, metros.

Having compiled the current pilot account, a number of weaknesses could be underlined which serve as basis for future improvements and further research. The main gaps in the Dutch pilot account refer to the modes with a relatively big number of transport operators (tram, metro, bus and waterways) or modes with relatively big node infrastructure (waterways, maritime, aviation). The pilot accounts for these modes and specific cost categories do not fully cover the specific mode or total costs. 

An exemplification to that is the maritime account which contains very limited in information. Delays in the aviation sector cover only the Amsterdam-Schiphol airport. Supplier operating costs for public transport cover only the largest companies. In general, it was not possible to consider bus transport in a systematic way for all cost categories. This results in a split between the road account (for example for infrastructure costs) and the public transport account (for example for supplier operating costs). This can cause confusion when researching and interpreting the accounts and must be documented clearly for transparency in the results.

The above being mentioned, there are lot of opportunities for future improvements and developments. Some of them are summarised in the following text. 

· Improve the quality of the existing input data (accidents: unit costs, time requirements 


for the accidents, insurance coverage; supplier operating costs; taxes, charges and 


subsidies etc).

· It should be mentioned that the estimation of subsidies was not based on a systematic 

definition and analysis which would have been too time consuming. So far, figures refer 

to parts of subsidies only. Here clearly a potential for future improvement is given 

although it might be time-consuming.

· Develop the input data by its further disaggregation (by different vehicle type, by type 

of infrastructure, by motives, by time periods etc).

· Develop the methodology (e.g. nature and landscape in general and in particular for 

waterways).

· Develop methodologies for the allocation of costs and diversification of fixed costs 

from variable costs. This will enlarge the use of the current pilot account in particular 

for equity issues.

· Develop further the analytical and empirical analysis of the results. This will allow the 

understanding of the facts behind figures and values.

Compare the obtained results (as well as methodologies and input data used) with the 

relevant results from other studies and research as well as looking for opportunities to 

incorporate already existing results in the current pilot account.

· Periodical update of the Dutch pilot account. In addition, future efforts could be 

attributed to provide pilot account for future years. This might serve as an important 


building block for future policies. It has to be noted that due to the lack of reliable input 


data and lack of forecasts for the input values required for the estimation of individual 


cost categories no forecasts were estimated in this report.
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Glossary

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

	Primary particles
	Particles, that are directly emitted.

	Public Transport 


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

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

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

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

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

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

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

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

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

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

Inland Waterways / Marine: Goods transport.

Air: passenger, goods transport

	VOSL
	Value of statistical life: 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


Abbreviations

	AVV/BG
	Netherlands Transport Research Centre, Department of Statistics and Data Management

	bill.
	billion

	CBS
	Statistics Netherlands

	CE
	Centre for Energy Consumption and Environmental Technology 

	CO2
	Carbon dioxide

	COI
	Cost of illness

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

	EMEP
	European Monitoring and Evaluation Programme

	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)

	NS
	Dutch railways

	NUTS
	Nomenclature of territorial units for statistics; level 0 = countries, level III = départements, Kreise, 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

	RIVM
	Research for Man and Environment

	RLD
	Aviation Department

	SOC
	Supplier operating costs

	SO2
	Sulphur dioxide

	SRWP
	Steady reduction of working power

	SWOV
	Institute for Road safety Research

	UPT
	Urban public transport

	v-hours
	Vehicle hours

	v-km
	Vehicle kilometres

	VOC
	Volatile organic compounds

	VOT
	Value of time

	WTP
	Willingness to pay

	YOLL
	Years of life lost


Abbreviations used in data tables

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

	0
	Zero or approximately zero when compared to other data entries

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

	:
	No data available


























� A differentiation of the share of travel purposes by train class was not available. Thus, a constant distribution for the whole passenger transport market was used. 


� Due to the non-availability of monetary estimates of groundwater pollution this item is - as stated in IR 9.2 - not considered explicitly.
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								Figure 3.2: Development of Transport Accounts
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										Figure 3.3:  Marginal Cost Case Studies
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WPs

		Table 3.1:  Overall Schedule of Workpackages

		WP		Workpackage Title		Start		End		Length		Outputs (month)

						month

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

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

		3		Accounts Approach		4		6		3		D2 (6)

		4		Marginal Cost Methodology		4		6		3		D3 (6)

		5-10		"Specialist Category" WPs:*

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

		6		Supplier Operating Cost		4		24		21		D6 (16)

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

		8		Accident Costs		4		24		21		D9 (21)

		9		Environmental Costs		4		26		23		D11 (24)

		10		Taxes, Charges & Subsidies		4		24		21		-

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

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

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

		14		Project Management		1		33		33		FR (33)

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





Deliv

				Table 3.2:  Schedule of Deliverables

				No.		Month		WP		Title		Main Contents		QA

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

				Table 3.3:  Major Project Milestones

				No.		Month		"Title"		Main Contents

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

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

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

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

		0		M5		33		Completion		Final Report

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

		0		represented by the Steering Committee.
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Meetings

				Table 3.4:  Main Working Meetings

				Meeting		Month		Venue/ Partner		Main Reason		Core Attendance

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

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

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

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

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

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

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

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

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

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0





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












