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1. Introduction

1.1  Study Context and Objectives

This report contains the full version of the Greek pilot accounts developed within the UNITE project. It serves as background report for the results presented in the core body of Deliverable 12 (Summary Report of D12 containing the pilot accounts for Belgium, Luxembourg, Finland, Portugal, Italy, Greece, Hungary and Estonia) and gives more detailed descriptions on the methodology used and the input data, as well as their reliability and quality. The report discusses the methodologies’ used only when they are necessary for understanding the presented results. In addition to the core accounts for 1998, the report presents results for 1996 and a forecast for 2005, the two other years covered by UNITE. 

The UNITE project endeavours to provide a comprehensive statement of all costs, benefits and revenues associated with a given mode of transport in which the key economic, financial, environmental and social factors relating to transport are integrated within a consistent methodology into practice. To achieve this goal, three core aspects of research are carried out, known as “transport accounts”, “marginal costs” and “integration of approaches”.

This report belongs to the research area “transport accounts”.  The transport accounts will highlight the current situation of each mode, identifying any imbalances between the level and the structure of costs incurred and the associated revenues. The pilot accounts are the actual, feasible accounts given the available data for the 18 countries that UNITE covers. The costs are reported and documented at the current level of transport demand for the reference years 1996, 1998 and for the forecast year 2005. Reported transport costs are allocated to user groups, whenever possible without arbitrary allocation methods.

1.2 Aims of the Pilot Accounts

The key policy issues within the UNITE project are:

· Identifying the structure and level of costs and charges for the provision and use of infrastructure

· Identifying the relevant financial and social cost coverage considerations for determining charges

· Guaranteeing fairness and non-discrimination of charging.

The pilot accounts attempt to show the general relationship between costs of transport and revenues from transport pricing, charging and taxation in the countries studied.

The pilot accounts show the level of costs and charges as they were in 1998 (and 1996 respectively) and provide a workable methodological framework providing recommendations for future development to enable regular updating of transport accounts. For that reason an extrapolation for 2005 is provided. The choices of additional accounting years (1996 and 2005) were motivated to show a comparison between years and to give a good indication of trends in the transport section for the near future. 

1.3 The six UNITE Pilot Account Cost Categories

· Infrastructure Costs

For the pilot accounts, data for the assessment of infrastructure costs are structured to show the capital costs of transport infrastructure. They include new investments, the replacement of assets and the running costs of transport infrastructure (i.e. maintenance, operation and administration) for all considered modes of transport. Furthermore, whenever data are available, infrastructure costs are allocated to user groups, modes and transport modes. 
· Supplier Operating Costs

All monetary costs incurred at transport operators for the provision of transport services are documented in the category “supplier operating costs”. Ideally, the data are 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. UNITE project focuses on estimating supplier operating costs only for those modes where significant state intervention and subsidies are present. The main emphasis in this category is based on public transport and on rail transport. 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 due to Congestion

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

· Accident Costs

The loss of lives and the reduction of health and economic productivity through transport accidents are of major concern to all countries and to the European Commission. In this section, the health related accident costs are calculated by assessing the loss of production, the medical and non-medical rehabilitation of accident victims and the public expenses. The external part of accident costs (defined in this report as accident costs imposed by transport users on the rest of society) is included in the core section of the accounts. However total accident costs, include a substantial proportion of costs imposed by one user on others and they are therefore treated as supplementary costs (transport system internal costs).

· Environmental Costs

A wide range of transport related environmental impacts and effects, is considered in this section of the accounts. Environmental costs include: air pollution, global warming, noise, changes to nature and landscape. The valuation of these environmental effects is carried out for the main transport modes if adequate data are available.

It is the aim of UNITE to calculate these costs according to a harmonised methodology. Against this background it was decided to carry out all calculations for air pollution and noise with the EcoSense model running at the Institute of Energy Economics and the Rational Use of Energy of the University of Stuttgart. The model was developed within the series of ExternE Projects on "External Costs of Energy" funded by the European Commission. 
· 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 separately for fixed variable ones. This information plays an important part in the ongoing debate about the level of taxation between transport modes. The comparison between taxes levied and the costs of infrastructure provision and use accrued per mode is central to this debate. Furthermore, it bears a high level of political significance. Environmental taxes applied to transportation are separately considered in this section. Also, taxes such as VAT are presented separately in this study.

Another part in this area is related to subsidies. It should be stressed that the need to maintain free and undistorted competition is recognised as one of the basic objective of EU policy. State aid or subsidies are considered to distort free competition and eventually cause inefficiency. Thus, subsidies of the transport sector are considered in this section. However, it should be noted that a complete reporting on subsidies would require extremely time-consuming analyses of public budget expenditures at all administrative levels. Such rigorous analysis is not necessary, since the subsidies reported in the pilot accounts refer mainly to direct subsidies (e. g. monetary payments from the state and EU to economic subjects). 

1.4 The Transport Modes of the Greek Pilot Accounts

The modes covered by UNITE National Accounts are road, rail, public transport, maritime transport and aviation. The level of disaggregation into types of networks and nodes, means of transport and user groups depends on the data availability, relevance per country (area covered, type of account) and categories of transport modes.  In the following table the main characteristics are summarised, providing the level of disaggregation for the Greek Pilot Accounts. For the case of Greece there is no inland waterways transport, and thus no accounts are considered. 

Table 1:
The items considered in the Greek Pilot Accounts

	Transport modes
	Network differentiation
	Modes

	Road
	Motorways

Outside settlement Areas (National – Provincial – Rural Roads)

Inside Settlement Areas (Urban Roads)
	Motorcycles

Passenger cars
Light goods vehicles LGV

Heavy goods vehicles HGV

	Rail

Hellenic Railways Organisation (OSE)
	Metric Gauge Lines

Standard Gauge Lines
	Passenger transport

Freight transport

	Public transport
	Urban 

Interurban
	Urban buses

Interurban buses

Trolley buses

Metro

	Aviation
	Airports
	Passenger & Freight transport

	Maritime Transport
	Ports 
	Passenger & Freight transport


1.5 Difficulties encountered, Data Categorisation and Exclusion

Before any further presentation, it is worth mentioning that UNITE pilot accounts have been divided into two categories: “core” and “supplementary”. “Core” refers to data necessary to do a full basic review of the country accounts. On the other hand, supplementary data add additional information to the core accounts according to the transport mode, and user groups.

As for the main difficulties encountered they refer to the following cases: i) for several cost categories analysed no standard methodology for the valuation of effects followed, ii) absence of comparative studies and information related to costs considered and iii) some costs, assuch they can be estimated and evaluated, are born by the transport users themselves.

Consequently, several assumptions were made in order to value the effects and in some cases expert opinion was sought.  

The major difficulties experienced on the Greek Pilot Accounts were mainly related to poor data availability, due to confidential information and the confidentiality clauses of the Greek Laws about data. In addition some data were not available according to the specific requirements of UNITE. Consequently it was necessary to search for the primary data and to calculate the required by UNITE data items ourselves. Since primary data is kept with the National Statistical Service of Greece and it is not published or available to the public, a special contract has been signed between SYSTEMA and the National Statistical Service of Greece. Following the clauses of this contract all available primary data were provided.  The problems of each category can be summarized as follows:

· Basic Economic and Infrastructure Data

The economic and infrastructure data collection is structured to present the number and type of vehicles covering all transport modes, and the volume and performance of road, rail, public transport, air and maritime transport. In addition data were collected related to the capital value and the running costs of all types of transport. 

The main problem faced was that it was not possible to complete all the categories of the National Accounts with data collected, since for some no data were available and hence further elaboration was necessary in order to complete the missing parts especially where specific details were needed.
· Infrastructure Costs

The main problem of this category was the estimation of the capital value, because it was not possible to get time series data for all cost categories, so that the synthetic method can be used.. Using the annuity method, the estimation of capital costs was possible for the cases of road, aviation and maritime transport, whilst for the cases of rail and public transport their business accounts were used. 

· Supplier Operating Costs

The data of this category are structured to show what costs are incurred for vehicles, for personnel and for administration. The collection is not referred to all transport modes but only to rail and public transport, as these categories constitute the core data of this section.

The financial data (asset and depreciation accounts) that were used were based on the annual accounts of OSE, the Greek railway organization and on the annual reports of Athens Urban Transport Organisation whilst, limited information related to the interurban buses was provided by the National Statistical Service of Greece. Interurban buses are run by private entities, and thus the relevant detailed data is confidential according to the Greek Law. Hence, it was not possible to cover all the required data. 

There was also the problem that the available data by the National Statistical Service of Greece in many cases, referred only to the prefecture of Attiki covering all the suburbs and not to the whole of Greece. This is due to the fact that each prefecture has its own public transport and is not possible to have data referring to these activities.  Such data (on an aggregate level) is kept by each prefecture separately and thus for 52 Greek Prefectures such a task would be tedious, costly and with no certain results. 

· Delay due to Congestion 

In this category, the costs of delay and their additional operating costs are estimated. The values of time per vehicle kilometre are developed based on the values of time by travel purpose provided by the UNITE valuation conventions (Nellthorp et al., 2001).

The Pilot Accounts of Greece have followed the German methodology, which has been modified in accordance to the Greek specific conditions and data level of detail. To complete the calculation required by the German model, delay statistics of relevant studies have been used, as well as other data from relevant Greek studies were used. 

Accident Costs

In this section 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. Material Damages and administration costs of accidents are considered too. 

The availability of data had some problems. There was no distinction between slight and severe accidents for the accidents reported to insurance companies. Consequently, they had to be estimated. Furthermore the insurance companies do not provide data referring to damages to the human health. The available data refer only to compensations for material damages. There was no available data referring to time requirements and to the administrative costs for all categories. Further elaboration was necessary in order to complete all the required information. 

· Environmental Costs

This category reports on the environmental effects of transportation. Air pollution, global warming and noise are presented referring to all modes of transport. In order to keep the consistency between the reported emissions in transport sector as presented in the official ENEPI database, the study team has used these official reported emissions per vkm even though there was a mismatch in the calculation of the emissions based on the reported vkm in the Greek Pilot Accounts.

However, it was not possible to estimate air pollution and noise from existing sources. Hence, the EcoSense model that has been developed within the series of ExternE project on “External Costs Of Energy”, funded by European Commission was used for such calculations.

· Taxes, charges, subsidies

The level of charging and taxation for the transport section is documented for each mode of transport. In addition revenues from taxes and charges are presented. 

The main Pilot Accounts cost categories of UNITE were analyzed and justified according to the National Accounting System. 

A lot of information related to taxes, is kept with the National Statistical Service and it is not published. SYSTEMA achieved to have access to the primary data of the National Accounts, where an assessment was necessary to be done to provide information for all modes of transport.

1.6 Results presentation and guidelines for interpretation

The aim of data collection of primary items and estimation of values for derived items is to provide a level of disaggregation that gives an indicative set of costs and charges for each transport mode. From the available, very heterogeneous input data and the calculated values, a structure for reporting transport accounts has been developed. All calculated values are documented for each cost category separately and summarised in the modal accounts.

Additionally, a set of data needed as “basic data” for all cost categories were collected to ensure that commonly used data is consistent between the cost categories. 

It should be noted that the separation into core and supplementary data with different types and levels of uncertainty (costs born by transport users themselves, external costs) renders impossible the simple summing up of the different cost and revenue categories to produce a total figure and a cost recovery rate.

To overcame all the difficulties encountered some changes in the items of the accounts were necessary in order to provide results for the UNITE cost categories. The level of dissagregation was modified in accordance to the data availability, especially where there were not data for some of the items considered in the Pilot Accounts.

1.7 The Structure of this Report

This report contains four main parts: 

· Chapter 2 contains the input data used to calculate the items of the Pilot Accounts, for the cases where the calculations required the collection of a large amount of numeric values and information. In addition all relevant methodological issues are provided. Also in Chapter 2 the required modifications in the general accounts approach of UNITE are presented, due to the specificities of the Greek Accounts. Furthermore, the procedure to derive the values for the years 1996 and 2005 is described. 

· Chapter 3 of the report deals with the methodology developed for the calculation of each of the cost categories in the pilot accounts 

· Chapter 4 of the report deals with the main results of the calculations and their interpretation.

· Chapter 5 summarises the results by transport mode for the core year of UNITE Pilot Accounts (1998) and the two backast and forecast years 1996 and 2005.

2. Description of Input Data

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

Each of the sections starts with a very short description of the main data needs of each individual cost and revenue category. The data availability, the level of disaggregation and the quality of the input data differs considerably between and within the different cost categories and transport modes. 

2.1 Basic Economic and Structural Data

In some cases, basic economic data are necessary to be used as input for the calculation of transport costs. Economic and Market developments in 1998 have been generally positive for Greece. The drop of inflation to 4.8 % on an annualized basis in June, raised hopes that the 2 % annual average inflation by 2005 can be achieved
 . The official target for the end- 2000 inflation was beteween 2 % and 2.5 % meeting the entry target for the Eurozone
. In addition further reductions in government expenditure are observed and a more committed effort to increase taxation revenue in coming years is taking place.
Investor and consumer confidence has remained strong and GNP growth for 1998 was 3,7%, higherer than the GNP for 1996. The growth was being financed by the private sector borrowing, including foreign borrowing, a booming stock exchange, and public sector absorption of EU structural adjustment funds, financing approximately the 50% of all neede expenditures.

In the valuation paper presented in UNITE “Valuation Conventions for UNITE”
  a list of values (e.g. Euro exchange rate, GNP, GDP, annual inflation) have been calculated in order to make comparisons across cost categories within an account and provide the results at EU level. The following table contains the most important basic economic data used for the Greek cost estimations. It is given for the base year of UNITE (1998)- and the two backcast and forecast years (1996 and 2005). 

The figures for the year 2005 are partly based on official forecasts (population), on trend extrapolation for the next 5 years (real GDP growth rate per year of 1,4%) or estimates of the further development (price index, inflation rate of 2% per annual). 

Table 2:
Basic economic and structural data for Greece

	
	Unit
	1996
	1998
	2005

	Land area 
	Sq km
	131.957
	131.957
	131.957

	Population 
	1.000
	10.599
	10.735
	11.229

	Population density
	Inhabitants/sq km
	80
	81
	85

	Employment Rate
	%
	89,6
	88,7
	92

	Euro exchange rate
	
	330,732
	330,731
	N/A3

	GDP
	mill. €
	99165
	107352
	137241

	GDP per capita
	€
	9.356
	10.000
	12200

	GDP growth rate
	
	2,6%
	3,5%
	4%

	Consumer price index

(Base year: 1994 = 100)
	
	117,8
	130,3
	163,1

	Annual inflation
	
	7,4%
	4,8%
	2%

	GNP-Growth p.a.
	
	2,5%
	3,7%
	1,4%

	Working force growth p.a.4
	
	1,8
	3,4
	2%

	1 € exchange rates provided by Nellthorp et al., 2001: Valuation Conventions for UNITE 

2 According to Nellthorp et al., 2001: Valuation Conventions for UNITE, entries should be expressed in 1998 €

3  Beginning January 2002 the official currency is €. The fixed exchange rate was 1€ = 340,75

4 Includes foreign workers

Sources: Statistical Yearbook of Greece, 2000,  Nellthorp et al., 2001 and SYSTEMA predictions


2.2 Basic Transport Data

2.2.1 Road 

Most of the transport data used for the calculation of the different costs and revenues is summarised in the following Tables 3 and 4.  Among the basic infrastructure data, the transport volumes are included for the three UNITE years. Predictions for 2005 are based on future plans for road infrastructure in Greece and expert opinion about the estimated length of the Greek motorways, national and regional roads. ERDF support for transport infrastructure in Greece comprises the construction of more than 1.000 kilometres of motorway in two main corridors the Patras – Athens - Thessaloniki - Euzoni corridor (the Pathe Route) and the Igoumenitsa – Thessaloniki – Kipi corridor (the Via Egnatia Route).

Table 3 presents data on infrastructure characteristics for the different road networks. The figures are differentiated according to the road infrastructure type under the heading Network Differentiation as presented in Table 1. For the road mode, detailed information is available about past, current and future transport infrastructure.

Table 3:
Road Infrastructure data for Greece

	
	Unit
	1996
	1998
	2005

	Motorways 
	Km
	400
	470
	1500

	Outside settlement Areas (National Roads)
	Km
	9.150
	9.250
	9.500

	Outside settlement Areas (Regional Roads)*
	Km
	29.100
	29.350
	30.000


Sources: DG TREN Assembling, 2000 & Statistical Yearbook of Greece, 2000

* No data available for the length of Urban Roads (Inside Settlement Areas)

The number of vehicles is presented on the following table where the increase in their volume is noticeable.

Table 4:
Number and type of vehicles

	Vehicles
	1996
	1998
	2005

	Mopeds, motorcycles
	517.890
	633.765
	1.039.328

	Passenger cars
	2.339.421
	2.675.676
	3.852.569

	Buses / Coaches 
	25.096
	26.320
	30.604

	LGV (up to 3,5 t GVW)
	805.048
	868.874
	1.092.265

	HGV (>3,5 t GVW)
	109.779
	118.874
	148.947

	Agricultural 
	151.804
	151.804
	-

	Urban Buses
	4.206
	4.249
	4.400

	Interurban Buses
	5.221
	5.303
	5.590


Source: Statistical Yearbook of Greece, 2000
Using the outputs of the above tables, the results of related projects and studies
 and the output of national statistics, the study team has calculated the transport volumes for road transport for every user group and means of road transport. The calculations are based on the following assumption on usage:

a) Mopeds / Motorcycles: Average km: 20.000 per year 

b) Cars: Average km: 20.000 per year 

c) Urban Buses: Average km: 160.000 per year 

d) Interurban Buses: Average km: 250.000 per year

e) LGV: Average km: 100.000 per year

f) HGV: Average km: 100.000 per year

g) Agricultural vehicles: Average km: 20.000 per year 

As there is no information available related to the urban network the calculation of the vkm for inside settlement areas (urban areas) is based on expert opinion, which estimates that:

a)  Mopeds / Motorcycles: 90% of their average km is inside settlement areas whilst only 9,5% is outside and 0,5% is on motorways per year 

b) Cars: 70% of their average km is inside, 28,5% is outside and 1,5 is on motorways per year 

c) LGV: 80% of their average km is inside settlement areas and only 19% is outside and 1% is on motorways per year 

d) HGV: 20% of their average km is inside whilst 76 % is outside and 4% is on motorways per year 

Based on the above-mentioned assumptions and expert opinions, the vehicle - kms in the whole road network (i.e. motorways, outside and inside settlement areas) are estimated as presented in Table 5

Table 5:
Transport volumes of road transport in Greece, in million Vkm

	
	Network type
	1996
	1998
	2005

	Mopeds / Motorcycles
	Motorways

Outside Settlement Areas

Inside Settlement Areas
	60

976

9322
	63

1.162

11.408
	221

1.667

18.708

	Passenger cars
	Motorways

Outside Settlement Areas

Inside Settlement Areas 
	797

13.221

32.752
	816

14.719

37.459
	2.419

18.274

53.936

	Urban Buses
	Motorways

Outside Settlement Areas

Inside Settlement Areas
	-

-

673 
	-

-

680
	-

-

704

	Interurban Buses
	Motorways

Outside Settlement Areas

Inside Settlement Areas
	66

1.229


	76

1.215


	140

1.057

-

	LGV
	Motorways

Outside Settlement Areas

Inside Settlement Areas
	862

15.165

64.404
	936

15.932

69.510
	2.247

16.975

87.381

	HGV
	Motorways

Outside Settlement Areas

Inside Settlement Areas
	470

8.272

2.196
	510

8.690

2.370
	1.226

9.259

2.979

	Agricultural Vehicles
	Motorways

Outside Settlement Areas

Inside Settlement Areas
	-

3.036

-
	-

3.036

-
	-

3.795

-


Sources: Statistical Yearbook of Greece, 2000 & SYSTEMA estimations

2.2.2 Rail

Rail transport in Greece is a monopoly, owned and operated by the state copmany:  Hellenic Railways Organisation (OSE) that operates 2.548 km of track. The following tables shows the network characteristics of the national railways and the rolling stock of OSE:

Table 6:
Rail Infrastructure Data for Greece

	National Railways
	Unit
	1996
	1998
	2005

	Passenger / Freight Trains
	km
	1.565
	1.584
	1.675

	Network of Standard Gauge Lines
	km
	887
	887
	807

	Other Gauge Lines
	km
	50
	50
	50

	Total of Network
	km
	2.474
	2.511
	2.532


Source: Statistical Yearbook of Greece, 2000, Hellenic Railways Organisation, 2000

Table 7:
Rolling Sock of Hellenic Railways Organisation

	Rolling Stock
	1996
	1998

	Locomotives
	180
	154

	Railcars
	157
	81

	Passenger Coaches
	216
	216

	Freight Cars
	6.042
	7.217

	Trucks
	111
	107


Source: Statistical Yearbook of Greece, 2000

Table 8 summarises the situation of rail transport operations
. In the case of rail transport, the traffic operations between 1996 and 1998 are almost the same.

Table 8:
Passenger and rail traffic of rail transport in Greece, in million
	Hellenic Railways Organisation (OSE)
	1996
	1998
	2005

	Passenger – kms  (Domestic)

Passenger – kms  (Foreign)
	1.700

52
	1.752

31
	-*

-*

	Freight ton-kms  (Domestic)

Freight ton-kms (Foreign)

Freight ton-kms  (Transit)
	156

107

87
	136

107

89
	-*

-*

-*




(* Difficult to estimate due to on-going several infrastructure works)

Sources: Hellenic Railways Organisation Business Plan – 1995 & SYSTEMA estimations

The rail infrastructure programme funded by EC comprises the completion of modern infrastructure on the Athens – Thessaloniki – Idomeni line, the supply of rolling stock and maintenance equipment, improvements in other lines, railway links with the container terminals of Piraeus (Ikonio) and Thessaloniki and provision of a suburban rail line that will be connecting the South suburbs with the new Athens Airport in Spata to the North.

2.2.3 Public Transport

As mentioned before, the UNITE mode category "Public Transport" covers modes, which are normally contained in other mode categories (as maintained by the Greek National Accounts): Diesel buses are part of road transport and urban rail services are included in the mode rail transport. Whereas the first category can be separated from road transport, this is not possible in the case of urban railway services, which in any case do not exist in Greece. Therefore, Table 9 contains figures on road based urban public transport modes, with companies operating in the Greater Athens area – Piraeus and their suburbs whilst the figures of the interurban buses cover the whole of Greece.

The urban public transport in Athens since 1998 is organised and operates within the framework of OASA (Athens Area Urban Transport Organisation). Within this framework three companies control and render transport services. ETHEL S.A. undertakes the operation of urban transport by means of thermal buses, ISAP S.A. operates Metro Line 1 in the area of capital and ILPAP renders transport services by electric buses with antenna  (trolley buses)

Table 9:
Transport volumes of public transport in Greece, in million vkm

	Modes
	1996
	1998
	2005

	Trolley Buses

Metro
	11,89

15,33
	13,14

14,91
	17,5

27,26

	Urban Buses
	672,96
	679,84
	703,92

	Interurban Buses
	1.295,2
	1.291,4
	1.197,4


Source: National Statistical Service, 2000 & EC DG TREN MARETOPE,2001

In an effort to solve the traffic problems in Greece the EU structural funds financed the upgrade of the transport system. Athens Metro is part of country’s urban public transport system since 2000. New lines (2 and 3) are constructed; 18.2 km in total were added to the existing 25.6km. of Metro line 1. Until 2005 extensions of the existing lines will be constructed with the aim to reduce traffic congestion and hence pollution. In 2001 a new company Athens Metro S.A. was formed, which is responsible for the operations of Metro lines 2 and 3.

For the rest of Greece KTELs are the Inter-city Road Transport companies in Greece, which are based on each of the 52 prefectures.  KTELs are privately run companies in the form of co-operation. Each bus is owned by one or more owners who are responsible for its personnel (drivers) and maintenance. All buses operate on lines and timetables introduced by the KTEL co-operation and approved by the Prefect, following the Guidelines established by the Ministry of Transport. In 2002 a new Law has passed converting the co-operatives in Societe Anonyme Companies and introducing some form of competition.

2.2.4 Aviation

A completely different picture is given for the growth rates in aviation
. Table 10 provides an overall picture of the Greek airports. In Table 11 air transport performance is presented, where the forecasted strong growth for aviation in Greece is evident. Table 11 shows the figures for total air transport, i.e. domestic and international traffic for all key airports. 

Table 11 also shows the number of aircraft movements of commercial and charter traffic on the two international airports in Greece that are part of TEN: Athens and Thessaloniki. Again, a large increase in aircraft movements of almost 55% can be estimated for 2005. This increase is attributed to the opening in March 2001 of the new international airport of Athens at Spata.  On a 16.5-hectare site, east of Athens, the new airport is intended to become a transport hub for Southeast Europe. Designed to cater for 16m passengers yearly in its first stage of operation, it had replaced the existing international airport at Hellinikon, which handled 11m passengers annually. In the future, the Athens Airport is expected to handle 50 m passengers yearly. Transport volume and performance of aviation are presented in Table 12.

Table 10:
Number of Greek Airports 

	Air Transport
	1996
	1998

	Number of Airports
	
	

	International Airports
	2
	2

	EU Connection Airports
	6
	6

	Domestic / Regional Airports
	35
	35

	Number of Runways
	
	

	International Airports
	4
	4

	EU Connection Airports

Domestic / Regional Airports
	8

37
	8

37


Source: National Statistical Service & Civil Aviation Authority

Table 11:
Transport volumes of aviation in Greece, in thousand aircraft movements 

	Air Transport
	1996
	1998
	2005

	Aircraft Traffic
	291
	343
	527

	Domestic Scheduled 
	221
	268
	430

	International Scheduled
	70
	76
	97

	International Airports
	157
	187
	291

	Athens 
	123
	148
	235

	Thessaloniki
	34
	39
	56


Source: National Statistical Service & Civil Aviation Authority

Table 12:       Transport volume and performance of aviation in Greece

	Air Transport
	1996
	1998
	2005

	Number of Passengers 
	6.396.017
	6.043.177
	-

	Domestic flights (Olympic Airways)
	3.797.498
	3.782.612
	-

	International Flights (Olympic Airways)
	2.598.519
	2.620.565
	-

	Domestic and International Flights (All Companies)
	25.829.000
	27.456.000
	33.150.500

	Passenger Aircraft – Km (Olympic Airways)
	65.848.000
	67.606.000
	73.759.000

	Domestic Flights (Olympic Airways)
	16.271.000
	16.584.000
	17.680.000

	International Flights (Olympic Airways)
	49.577.000
	51.022.000
	56.080.000

	Freight Transport (Olympic Airways)
	
	
	

	Freight Total (t) (Olympic Airways)
	133.382
	150.369
	209.824

	Freight –tkm (Olympic Airways)
	131.407.000
	132.881.000
	138.040.000


Source: National Statistical Service & Civil Aviation Authority

EU support for transport infrastructure in Greece comprises the modernisation of all major airports with aims to strengthen the country’s air linkages with the rest of the EU member countries and to improve the capacity, safety, travel time and environmental impacts.

2.2.5 Maritime Transport

Greece has 444 ports of which 112 have passenger and freight traffic. In 1998 there were 46 million passenger movements, of which 2,5 million international and 43,5 million domestic. Improvements in the infrastructure sector and expansions in the main ports of Greece will improve the commercial value of the Greek ports and will allow the number of transported passengers and cargo carried to increase. The following tables present the transport volume in Maritime Transport in Greece where the forecast for 2005 is based on linear regression.

Table 13:
Transport Volume of Maritime Transport in Greece (Transported Passengers)

	Transported Passengers
	1996
	1998
	2005

	Number of Passengers Domestic
	41.638.681
	43.535.061
	50.172.391

	Number of Passengers International
	2.732.379
	2.535.367
	2.800.000

	Number of Passengers Total
	44.371.060
	46.070.428
	52.972.391

	Passenger – miles
	105.568.321
	110.481.465
	127.677.469


Source: National Statistical Service & Shipping Statistics

Table 14:
Transport Volume of Maritime Transport in Greece (Transported Cargo in tonnes)

	Transported Cargo - Merchant Vessel
	1996
	1998
	2005

	Ro-Ro Ships – Container Ships
	175.201
	-
	-

	Cargo Ships
	21.020.392
	21.935.055
	25.136.376

	Oil Tankers
	60.420
	71.464
	110.118

	Merchant Vessels Total
	21.256.013
	22.006.519
	25.246.494


Source: National Statistical Service & Shipping Statistics

2.3 Infrastructure Costs

Infrastructure costs contain: i) capital costs for new investments and replacement of assets and ii) running costs for maintenance, operation and administration / overheads. The capital costs comprise the consumption of fixed capital (depreciation) and the interest. Capital costs for road represent a high share of total road costs and are different to the annual capital expenditures.  For the Greek pilot accounts the information required by UNITE was not possible to be covered fully, as there were no data available for some items. Nevertheless, we, based on the official national values, did estimations and thus capital values covering the road network and all modes of transport are provided. Part of the capital costs refers to infrastructure under construction (completely new lines, enlargements / upgrading). The Greek National Accounts disclosed
 for the purpose of UNITE pilot accounts information related to the Gross Fixed Capital Formation. Gross Fixed Capital Formation consists of: i) resident producers’ acquisitions, less disposals and ii) fixed assets during a given period plus certain additions to the value of non-produced assets realised by the productive activity of producer or institutional units. The Gross Capital Formation can be distinguished between equipment and construction. 

The capital value of rail, metro and seaports of the Greek Pilot Accounts is based on: a) the gross value that represents the capital value of all assets currently physically existing in the capital stock and b) the net value that represents the value of assets minus the Consumed Fixed Capital (depreciation). 

For the cases of roads and airports the estimation of their capital values is based on the synthetic method analysed in Chapter 3. The total infrastructure costs comprise the Capital Cost and the Running Costs (costs necessary to keep a particular asset in operation, but do not enhance the value of the asset). Running costs refer also to on going maintenance of infrastructure and operation of infrastructure (signalling, lighting, cleaning, etc). It has to be pointed out that it was the first time in Greece that infrastructure costs for all modes of transport had to be estimated. The procedure followed for calculating infrastructure costs per transport mode is:


The following Tables 15 –16 present the Infrastructure Costs as total and as Capital and Running Costs for years 1996 and 1998.

Table 15:
Capital value, total transport infrastructure costs in Greece, 1996 (mill €)

	
	All roads
	Motorways
	Other roads
	Rail
	Metro
	Metro (Tunnels)
	Public Transport
	Airports
	Seaports

	Gross Fixed Capital Formation
	341,46
	244,03
	20,72
	362,05
	79,37
	174,72
	-**
	98,50
	82,71

	Gross Capital Value
	19,080
	1.200
	17.880
	1.491,90
	75,00
	374,06
	1.374
	-**

	Net Capital Value
	-*
	-*
	-*
	1.430,40
	61,00
	324,79
	-*
	-**

	Consumed Fixed Capital
	-*
	-*
	-*
	61,46
	14,00
	49,28
	-*
	-**

	Interest
	-*
	-*
	-*
	104,66
	23,00
	2,10
	-*
	-**

	Capital Cost
	2.161,4
	116.2
	2.045,2
	166,12
	37,00
	51,38
	139,99
	94,17

	Running Costs
	557,36
	154,98
	122,67
	159,44
	83,02
	83,48

	Infrastructure Cost
	2.718,8
	321,10
	159,67
	210,82
	223,01
	177,65


* Information not available and does not influence the capital cost as the estimation is based on the synthetic method

** Information not needed as the estimation is based on their business accounts 

Source: National Accounts of Greece and Business Accounts of OSE – OASA and Seaports 

Table 16:
Capital value, total transport infrastructure costs in Greece, 1998 (mill €)

	
	All roads
	Motorways
	Other roads
	Rail
	Metro
	Metro (Tunnels)
	Public Transport
	Airports
	Seaports

	Gross Fixed Capital Formation
	592,77
	496,06
	96,71
	309,03
	67,12
	130,95
	-**
	25,85
	82,75

	Gross Capital Value
	19.465
	4.410
	18.055
	1.734,90
	77,00
	428,66
	1.395
	-**

	Net Capital Value
	-*
	-*
	-*
	1.664,40
	62,00
	372,19
	-*
	-**

	Consumed Fixed Capital
	-*
	-*
	-*
	70,50
	15,00
	56,47
	-*
	-**

	Interest
	-*
	-*
	-*
	59,73
	26,00
	2,40
	-*
	-**

	Capital Cost
	2.395.3
	139
	2.256,3
	130,21
	41,00
	58,87
	160,42
	107,92

	Running Costs
	406,36
	260,18
	117,01
	159,44
	78,1
	97,62

	Infrastructure Cost
	2.801,7
	390,39
	158,01
	218,31
	238,52
	205,54


* Information not available and does not influence the capital cost as the estimation is based on the synthetic method

** Information not needed as the estimation is based on their business accounts 

Source: National Accounts of Greece and Business Accounts of OSE – OASA and Seaports 
The other categories of infrastructure costs e.g. road, rail maintenance costs and administrative costs are presented elsewhere. (Supplier Operating Costs category).

2.4 Supplier Operating Costs

The input data of this category are structured so that the costs are grouped into three categories: vehicles, personnel and administration. The collection is not referred to all transport modes but only to rail and public transport, as these categories constitute the core data of this section, following the UNITE approach (D2, 2000: The Accounts Approach).

The financial used data (asset and depreciation accounts) are based on the annual accounts of Hellenic Railway Organization (OSE), on the annual reports of Athens Urban Transport Organization (OASA), covering the prefecture of Attiki. In the case of the interurban buses, covering the whole of Greece, there is limited information as each prefecture has oversees its respective public transport and there is no centrally located data referring to their activities. For that reason we have to use only the information provided by the National Statistical Service of Greece, which cover only their revenues. 

The allocation into different cost categories as required by the UNITE pilot accounts was not fully possible. Nevertheless, the study team managed to provide the following list of cost categories:

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

· Personnel

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

· Depreciation

· Interest

· Special costs

Aggregated Revenues and subsidies are also provided.

There was no specific backasting methodology necessary due to the fact that in most cases the official data is used. In the cases that there were no data available for 1996 and 1998 the data were adjusted to 1998 prices.

2.4.1 Rail

Basis for all computations are the annual accounts of OSE, which contain data on costs and revenues for the national railways in Greece in aggregated cost/revenue categories (personnel, material and running costs).

However, for the purposes of the presented study, more detailed categories have to be analysed. For 1998 a more detailed sectoral account of the Hellenic Railways Organisation was generated, which shows costs and revenues in more detail (costs for material, goods, services, personnel, etc). Furthermore, these costs/revenues are allocated in all subdivisions (infrastructure, transportation of passengers/ freight and central services). 

2.4.2 Public Transport

The category of public transport includes financial data based on the annual accounts of Athens Urban Transport Organisation (OASA), covering the urban public transport whilst the information related to the interurban public transport (KTELs) has derived from the National Statistical Service of Greece.

OASA is responsible for planning, programming, organising, coordinating, controlling and rendering of transport services of the entire road network and the underground public transport. OASA coordinates four urban public transport companies covering the areas of Athens – Piraeus and their suburbs by means of buses, trolley buses and metro lines (ISAP for metro line 1 and ATTIKO METRO for two lines since 2000).

Summing up, the main data source for Supplier Operating Cost data in rail and public transport consists of the annual accounts from OSE and OASA. Official statistics are not available as this information is confidential. For that reason data availability especially for the most recent years (from 1996 onwards) was particularly poor. In some cases data based on 1997 were adjusted to 1998 and 1996, following the consumer price index (inflation rate).

Table 17 below presents the relevant input data categories, their level of disaggregation, data quality and assessment of uncertainty for their values:

Table 17:
Input data for the computation of supplier operating costs by transport mode

	
	Input Data


	Level of Disagregation
	Quality of Data

	Public Transport
	a) Transport data for urban buses, interurban buses, trolley buses and metro lines: Passengers, Passenger – km, vehicle – km, for the reference years 1996 and 1998 and estimated data for 2005 

b) Financial data (costs, revenues) based on the annual reports of Athens Urban Transport Organisation 
	Partial disaggregation available (assets and depreciation accounts, personnel, administrative, interests, other costs)
	a) Not possible to cover all the required data items, since most of the information needed is confidential and not publicly available 

b) Most of the available data are referred only to the prefecture of Attiki (Athens – Piraeus) and not to the whole of Greece as each prefecture oversees its respective public transport and there is no centrally maintained data referring to their activities 

	Rail
	a) Transport data of the Hellenic Railways Organisation for the reference years 1996 and 1998

b) Financial data based on the annual accounts of the Hellenic Railways Organisation
	Partial disaggregation available (assets and depreciation accounts, personnel, administrative, interests, other costs)
	Not possible to cover all the required data items, since of the information needed is confidential and not available to public


The Hellenic Railways Organisation provided through its annual accounts the annual turnovers, the depreciation as well as the operational and maintenance costs.

Even though it is obvious that this is not the specific information required for UNITE it was collected in order to be applied to obtain the estimations on supplier operating costs. The data did not allow any further disaggregation of the costs into vehicle-related, service related, administrative costs and other costs as originally suggested for the UNITE pilot accounts. Table 18 presents financial data of the Hellenic Railways Organisation along with the supplier operating costs in rail transport.

Table 18:
Revenues of Hellenic Railways Organisation (in million €)

	Year
	Total Revenues
	Revenues Disaggregation 

	
	
	Passenger transport
	Goods transport
	Interurban bus services exploitation
	Public Funds
	Revenues other than exploitation

	1996
	260,53
	42,10
	22,33
	2,73
	132,68
	60,69

	1998
	186,82
	43,41
	18,74
	2,19
	126,81
	14,10


Source: National Accounts of Greece – Annual Accounts of OSE

Table 19:
Supplier Operating Costs of Rail at 1998 prices in million €

	Cost category
	1996
	1998
	2005

	Personnel
	26,8
	65,13
	199,3

	Consumables
	73,2
	84,9
	125,8

	Maintenance costs
	18,6
	45,5
	139,5

	Running costs
	118,6
	195,5
	464,5

	Depreciation
	61,5
	70,5
	102,2

	Interest
	104,7
	59,7
	-

	Total costs
	284,8
	325,7
	469,1

	Revenues
	260,5
	186,8
	-

	Subsidies
	132,7
	126,8
	-


Source: Annual Accounts of Hellenic Railways Organisation 

Based on liner regression the running costs for 2005 are expected to have significant increase due to the improvements and the further exploitation of the old railway network infrastructure and equipment in the near future. The annual reports of Athens Urban Transport Organisation provided the necessary information for the urban public transport. Revenues and expenses presented in the Table 20:

Table 20:
Revenues and Expenses of Urban Public Transport (in mill €)

	Year
	Revenues
	Expenses

	
	Buses
	Metro
	Trolley Buses
	Buses
	Metro
	Trolley Buses

	
	Tickets
	Total
	Tickets
	Total
	Tickets
	Total
	Tickets
	Total
	Tickets
	Total
	Tickets
	Total

	1996
	60,64
	62,59
	22,53
	27,27
	16,31
	18,63
	178,47
	189,60
	60,89
	133,37
	56,81
	92,83

	1998
	75,61
	78,98
	28,29
	33,37
	18,51
	23,13
	182,22
	218,82
	59,48
	142,16
	57,69
	102,92


	Year
	Total Revenues
	Total Expenses

	
	Tickets
	Total
	Tickets
	Total

	1996
	99,43
	103,49
	296,13
	415,30

	1998
	122,41
	135,47
	299,40
	463,39


Source: National Accounts of Greece – Annual Accounts of OASA

Information related to the interurban lines has been provided by the National Statistical Servise as there are no annual accounts of the interurban public transport. Table 21 presents only the revenues of the interurban buses as information related to their expenses is not available.

Table 21:
Revenues of Interurban Public Transport (in mill Euro)

	Year
	Revenues
	From Tickets
	From Other Sources*

	1996
	260,3
	240,3
	20,0

	1998
	279,3
	257,2
	22,1


*Other revenues from luggage, excursions, etc.

Source: National Statistical Service of Greece

Table 22 presents information only for the areas of Athens – Piraueus  and their suburbs, related to supplier operating costs of urban public transport in Greece in 1996 and 1998 and the forecasted year 2005.

Table 22:
Supplier Operating Costs of Urban Public Transport in million €
	Cost Category
	Buses
	Trolley Buses
	Metro

	
	1996
	1998
	2005
	1996
	1998
	2005
	1996
	1998
	2005

	Consumables
	10,6
	18,9
	47,7
	3,2
	3,2
	3,1
	6,0
	5,7
	4,7

	Maintenance Costs
	0,57
	0,63
	0,81
	21,7
	19,7
	12,9
	116,7
	111,3
	92,5

	Running Costs
	11,2
	19,5
	48,5
	24,9
	22,9
	15,9
	122,7
	117,0
	97,2

	Depreciation
	-
	-
	-
	14,3
	16,2
	22,5
	30,3
	31,5
	35,9

	Interest
	21,9
	28,2
	49,9
	3,0
	6,9
	20,8
	-
	-
	-

	Total Costs
	33,2
	47,7
	98,4
	42,3
	46,1
	59,3
	152,9
	148,5
	133,1

	Revenues*
	62,6
	79,0
	136,3
	18,6
	23,1
	38,9
	27,3
	33,4
	54,7

	Subsidies
	81,8
	47,0
	-
	24,7
	18,8
	-
	28,6
	18,8
	-

	Investment
	2,6
	48,3
	-
	2,5
	11,1
	-
	2,6
	25,7
	-


*From Tickets

Source: Annual Reports of Athens Urban Transport Organisation 

The running costs of trolley buses are expected to decrease in the future due to the construction of the new metro lines that will replace some of the trolley buses lines. The forecasted figures for Metro are based on linear regression on existing data items. However, it is possible to be completely different due to the on-going extensions.  

2.5 Delay Costs due to Congestion

2.5.1 Values of Time

The values of time per passenger-hour were based on the UNITE valuation paper (Nellthorp et al., 2001), PPP-adjusted and converted into factor costs (commuting and leisure values only). According to the valuation paper (Nellthorp et al., 2001) it was assumed that Values of Time grow over time in line with real incomes (elasticity of 1.0 to the country's real GDP per capita). The respective values (GDP per capita) are taken from Table 1. The values for Greece have been adjusted from the ones of Nellthorp paper in accordance with Greek actual conditions.  

The methodological approach for user costs in road transport followed the methodology, which was developed in the INFRAS study on congestion costs of road transport, “External Costs of Transport, Accident, Environmental and Congestion Cost in Western Europe”. Therefore, all available new data sources for the period 1996-1998 have been used to update the 1998 study. For the estimation of congestion costs relevant Greek Studies and empirical estimations by expert transport engineers were used, in particular:

Total road network:
 Overall estimates concerning time delays based on differences between average travel speeds in peak-hours versus normal traffic conditions

Motorways: Delay Statistics of relevant Greek studies and expert opinions were used to complete the calculations of the German model.

Urban roads: Model calculations for towns and cities based on a Study for the Development of Athens Metro provide the necessary information. 

National Roads: Model calculations for outside settlement areas based on Greek case studies and expert opinions.

Table 23 presents the value of time for the average passenger based on Nellthorp (2001) adjusted to Greek conditions according to factor on UNITE VOT.  It must be noted that there is no clear definition of business category in UNITE project. This fact provokes an overlap between business and commuting. Recent studies in Greece
 indicate that the average VOT is 5,3 € per hour.

Table 23:
VOT-Values for the average passenger (PPP-adjusted values, Nellthorp et al.: 2001), in € per hour

	
	
	1996
	
	
	1998
	
	
	2005
	

	
	Business
	Private/ Commuting
	Leisure
	Business
	Private/ Commuting
	Leisure
	Business
	Private/ Commuting
	Leisure

	Car
	11,73
	2,81
	1,88
	13,44
	3,22
	2,15
	19,4
	4,7
	3,1

	Motorcycle
	11,73
	2,81
	1,88
	13,44
	3,22
	2,15
	19,4
	4,7
	3,1

	Bus / Coach
	11,73
	2,81
	1,50
	13,44
	3,22
	1,72
	19,4
	4,7
	2,5

	Metro
	11,73
	2,81
	1,50
	13,44
	3,22
	1,72
	19,4
	4,7
	2,5

	Rail
	11,73
	3,00
	2,20
	13,44
	3,44
	2,53
	19,4
	5,0
	3,7

	Air
	15,92
	4,69
	4,69
	18,24
	5,37
	5,37
	26,4
	7,8
	7,8


Source: Nellthorp et al. (2001) “ Valuation Convertions for UNITE”

2.5.2 Input Data by Mode

The following table shows the different data sets and the most important input data categories used by mode to estimate user costs, for the cases that user costs in road, rail, urban public and air transport have not been estimated before.

Table 24:
Input data, uncertainties and level of disaggregation for user costs

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

	Road
	a) Value of time by mode and travel purpose

b) Time costs by mode and network type

c) Value of time for the average passenger

d) Annual mileages 

e) Fuel prices 
	a) Network type: motorways, national roads, urban roads

b) Modes: car motorcycle, bus / coach, electric railways, LGV, HGV
	a) Calculations based on the German models, Nellthorp et al. (2001) and Greek studies

b) Data for 1998 discounted to 1996 and estimated to 2005



	Rail Pass.
	a) Distribution of arrival delays 

b) Distribution of passengers over one day period

c) Number of passengers

d) Travel-purpose, split for each train category

e) Valuation of time (in vehicle waiting time – congested/delayed)
	a) Only one train category

b) Travel purpose: business, commuting, leisure
	a) Calculations based on the German models, Nellthorp et al. (2001) and Greek studies b) Data for 1998 discounted to 1996 and estimated to 2005



	Rail Freight
	a) Delay distribution: range  5 – 60 minutes

b) Performance of freight trains (tons). Figures for 1996 to 1998

c) Valuation of time (Rail freight)
	 Only one train category
	a) Calculations based on the German models, Nellthorp et al. (2001) and Greek studies b) Data for 1998 discounted to 1996 and estimated to 2005


	Aviation
	a) Number of delayed passengers for each delay class (e.g. 5-10 minutes). Range from 0 to “60 and more” minutes.
	a) Type of service: domestic - international

b) Travel purpose: business, commuting, leisure
	a) Calculations based on the German models, Nellthorp et al. (2001) and Greek studies b) No information available for charter flights

c) Data for 1998 discounted to 1996 and estimated to 2005

	
	b) Travel-purpose-split 

c) Valuation of time (waiting time – congested / delayed, Nellthorp et al. (2001)
	
	

	Maritime Transport
	a) Performance of freight (tons). Figures for 1996 to 1998
	No disaggreggation
	a) Calculations based on the German models, Nellthorp et al. (2001) and Greek studies

b) Data for 1998 discounted to 1996 and estimated to 2005


Costs of delay and additional information are presented in Tables 25 - 26. Values of time, average values of Time and additional time costs and fuel costs have been estimated by Mode and Network Type for road traffic (Tables 25-28). Vehicle occupancy has derived from INFRAS/IWW (2000): “External Costs of Transport”, whilst the trip purposes by road category (measured in vkms) are based on a Study for the Development of Athens Metro (2000).

Table 25:
VOT details for individual road traffic 

	VOT By Mode and Network Type
	VOT per hour
	Vehicle Occupancy
	% Trip  Purpose in  vkms by road category

	
	Euro/hour
	
	

	Travel Purpose
	Normal
	Congested 
	Pass. Per vehicle
	Motorways
	Outside Settl. Areas
	Inside Settl. Areas

	Car 
	
	
	
	
	
	

	Business 
	7,22
	10,38
	1,20
	20%
	20%
	39%

	Private / Commuting
	2,06
	3,10
	1,40
	50%
	50%
	39%

	Leisure
	1,38
	2,06
	2,00
	30%
	30%
	22%

	Motorcycle
	
	
	
	
	
	

	Business 
	7,22
	10,83
	1,10
	20%
	20%
	39%

	Private / Commuting
	2,06
	3,10
	1,10
	50%
	50%
	39%

	Leisure
	1,38
	2,06
	1,10
	30%
	30%
	22%


Source: Nellthorp et al. (2001), Study for the Development of Athens Metro (2000) and SYSTEMA estimations

Table 26:
 Average VOT for individual road traffic 

	Trip Purpose
	Average VOT by Road Type and Traffic Condition (Euro / v-hour)

	
	Normal Driving Conditions
	Congested Driving Conditions

	
	Motorways
	Outside Settl. Areas
	Inside Settl. Areas
	Motorways
	Outside Settl. Areas
	Inside Settl. Areas

	Car 
	
	
	
	
	
	

	Business 
	8,67
	8,67
	8,67
	13,00
	13,00
	13,00

	Private / Commuting
	2,89
	2,89
	2,89
	4,33
	4,33
	4,33

	Leisure
	2,75
	2,75
	2,75
	4,13
	4,13
	4,13

	Total
	4,00
	4,00
	5,11
	6,00
	6,00
	7,67

	Motorcycle
	
	
	
	
	
	

	Business 
	7,94
	7,94
	7,94
	11,92
	11,92
	11,92

	Private / Commuting
	2,27
	2,27
	2,27
	3,40
	3,40
	3,40

	Leisure
	1,51
	1,51
	1,51
	2,27
	2,27
	2,27

	Total
	3,18
	3,18
	4,32
	4,77
	4,77
	6,47


Source: Nellthorp et al. (2001), Study for the Development of Athens Metro (2000) and SYSTEMA estimations

Table 27:
 Additional time costs per vkm for individual road traffic

	Mode and network type
	Average VOT
	Average speed
	Average time costs
	Extra costs

	
	Euro / v-hour
	Kph
	Euro / vkm
	Euro / vkm

	
	Normal
	Congested
	Normal
	Congested
	Normal
	Congested
	Congested

	Car
	
	
	
	
	
	
	

	Motorways
	4,00
	6,00
	100,00
	20,00
	0,04
	0,30
	0,26

	National roads
	4,00
	6,00
	60,00
	20,00
	0,07
	0,30
	0,23

	Urban roads
	5,11
	7,67
	30,00
	13,00
	0,17
	0,59
	0,42

	Motorcycle
	
	
	
	
	
	
	

	Motorways
	3,18
	4,77
	90,00
	20,00
	0,04
	0,24
	0,20

	National roads
	3,18
	4,77
	50,00
	20,00
	0,06
	0,24
	0,17

	Urban roads
	4,32
	6,47
	30,00
	15,00
	0,14
	0,43
	0,29


Source: Nellthorp et al. (2001), Study for the Development of Athens Metro (2000) and SYSTEMA estimations

Table 28:
Additional fuel costs in individual road transport

	Mode and network type
	Fuel consumption
	Fuel Price
	Average fuel costs
	Extra costs

	
	l / km
	Euro / l
	Euro / vkm
	Euro / vkm

	
	Normal
	Congested
	
	Normal
	Congested
	Congested

	Car
	
	
	
	
	
	

	Motorways
	0,10
	0,15
	0,528
	0,05
	0,08
	0,03

	National roads
	0,08
	0,15
	0,528
	0,04
	0,08
	0,04

	Urban roads
	0,07
	0,26
	0,528
	0,04
	0,14
	0,10

	Motorcycle
	
	
	
	
	
	

	Motorways
	0,07
	0,10
	0,61
	0,04
	0,06
	0,02

	National roads
	0,05
	0,10
	0,61
	0,03
	0,06
	0,03

	Urban roads
	0,04
	0,06
	0,61
	0,02
	0,04
	0,01


Source: Nellthorp et al. (2001), Study for the Development of Athens Metro (2000) and SYSTEMA estimations

Fuel price is different for cars as it depends on the type of engine where there are diesel and gasoline cars whilst there are only gasoline motorcycles.

Values of time, average values of time, additional time and fuel costs have been estimated for the average passenger travelling by buses and trolley buses. The results are presented on Tables 29 –31. Vehicle occupancy has derived from INFRAS/IWW (2000): “External Costs of Transport”, whilst the trip purposes by road category, measured per vkms, is based the “Study for the Development of Athens Metro” and on expert opinions. 

Table 29:
VOT for the average passenger

	VOT per mode and travel purpose
	VOT per hour 
	% Trip Purpose in pkms by road category

	
	Euro / hour
	

	
	Normal
	Cong.
	Motorways
	Outside Settl. Areas
	Inside Settl. Areas

	Bus / Coach
	
	
	
	
	

	Business
	7,22
	10,83
	10%
	10%
	60%

	Private / Commuting
	2,06
	3,10
	60%
	60%
	30%

	Leisure
	1,10
	1,65
	30%
	30%
	10%

	Total
	10,39
	15,58
	100%
	100%
	100%

	Trolley*
	
	
	
	
	

	Business
	7,22
	10,83
	-
	-
	60%

	Private / Commuting
	2,06
	3,10
	-
	-
	30%

	Leisure
	1,10
	1,65
	-
	-
	10%

	Total
	10,39
	15,58
	-
	-
	100%


* Trolley Transport exists only in the area of Athens

Source: Nellthorp et al. (2001), Study for the Development of Athens Metro (2000) and SYSTEMA estimations 

Table 30:
Average VOT per passenger hour

	Mode and travel purpose
	Average VOT per passenger hour by road type and traffic condition (Euro / p-hour)

	
	Motorway
	Congested driving conditions

	
	Motorways


	Outside Settl. Areas
	Inside Settl. Areas
	Motorways


	Outside Settl. Areas
	Inside Settl. Areas

	Bus / Coach
	
	
	
	
	
	

	Business
	7,22
	7,22
	7,22
	10,83
	10,83
	10,83

	Private / Commuting
	2,06
	2,06
	2,06
	3,10
	3,10
	3,10

	Leisure
	1,10
	1,10
	1,10
	1,65
	1,65
	1,65

	Total
	2,29
	2,29
	5,06
	3,44
	3,44
	7,59

	Trolley*
	
	
	
	
	
	

	Business
	-
	-
	7,22
	-
	-
	10,83

	Private / Commuting
	-
	-
	2,06
	-
	-
	3,10

	Leisure
	-
	-
	1,10
	-
	-
	1,65

	Total
	-
	-
	5,06
	-
	-
	7,59


* Trolley Transport exists only in the area of Athens

Source: Nellthorp et al. (2001), Study for the Development of Athens Metro (2000) and SYSTEMA estimations
Table 31:
Additional time costs per vkm for individual road traffic

	VOT by mode and network type
	Average VOT
	Average speed
	Average time costs
	Additional

	
	Euro / p-hour
	Kph
	Euro / pkm
	Time costs

	
	Normal
	Congested
	Normal
	Congested
	Normal
	Congested
	Euro/p-h

	Bus / Coach
	
	
	
	
	
	
	

	Motorways
	2,29
	3,44
	80,00
	20,00
	0,03
	0,17
	0,14

	Outside Settl. Areas
	2,29
	3,44
	60,00
	10,00
	0,04
	0,34
	0,31

	Inside Settl. Areas
	5,06
	7,59
	13,00
	5,00
	0,39
	1,52
	1,13

	Trolley
	
	
	
	
	
	
	

	Inside Settl. Areas
	5,09
	7,63
	60,00
	20,00
	0,08
	0,38
	0,30


Source: Nellthorp et al. (2001), Study for the Development of Athens Metro (2000) and SYSTEMA estimations 

The following tables describe values of time and additional time and fuel costs for road freight transport (Tables 32 – 33)

Table 32:
Value of time and additional time costs for road freight transport

	VOT by mode and network type
	VOT
	Average speed
	Average time costs
	Additional Time Costs

	
	Euro / v-hour
	Kph
	Euro / pkm
	Time costs

	
	Normal
	Normal
	Cong.
	Normal
	Cong.
	Eur / vkm

	LGV
	
	
	
	
	
	

	Motorways
	13,76
	90,00
	20,00
	0,15
	0,69
	0,53

	Outside Settl. Areas
	13,76
	60,00
	20,00
	0,23
	0,69
	0,46

	Inside Settl. Areas
	13,76
	20,00
	5,00
	0,69
	2,75
	2,06

	HGV
	
	
	
	
	
	

	Motorways
	14,79
	80,00
	15,00
	0,18
	0,99
	0,80

	Outside Settl. Areas
	14,79
	55,00
	15,00
	0,27
	0,99
	0,72

	Inside Settl. Areas
	14,79
	20,00
	5,00
	0,74
	2,96
	2,22


Source: Nellthorp et al. (2001), Study for the Development of Athens Metro (2000) and SYSTEMA estimations 
Table 33:
Additional fuel costs in individual road freight transport

	Fuel costs by mode and network type
	Fuel consumption
	Fuel Price
	Average fuel costs
	Additional Fuel costs

	
	l / km
	
	Euro / vkm
	

	
	Normal
	Cong.
	Euro / l
	Normal
	Cong.
	Eur / vkm

	LGV
	
	
	
	
	
	

	Motorways
	0,20
	0,30
	0,597
	0,119
	0,179
	0,060

	Outside Settl. Areas
	0,19
	0,30
	0,597
	0,113
	0,179
	0,066

	Inside Settl. Areas
	0,17
	0,40
	0,597
	0,101
	0,239
	0,137

	HGV
	
	
	
	
	
	

	Motorways
	0,40
	0,60
	0,597
	0,24
	0,36
	0,12

	Outside Settl. Areas
	0,38
	0,60
	0,597
	0,23
	0,36
	0,13

	Inside Settl. Areas
	0,35
	0,80
	0,597
	0,21
	0,36
	0,27


Source: Nellthorp et al. (2001), Study for the Development of Athens Metro (2000) and SYSTEMA estimations 
Fuel price depends on the type of engine and the type of lorry something that explains the differences in the fuel prices related to cars and motorcycles (Table 28).

The following Tables 34 -36 present values of time for the average passenger travelling by train as well as, additional time and fuel costs per delayed trip and freight:

Table 34:
VOT for the average passenger - rail

	VOT by type of service and trip purpose
	VOT per p-hour
	% Trip purpose

	
	Euro/p-hour
	

	
	Normal
	Delayed
	

	Local traffic
	
	
	

	Business
	7,22
	10,83
	10%

	Private / Commuting
	2,20
	3,30
	60%

	Leisure
	1,62
	2,42
	30%

	Total
	
	
	100%


Source: Nellthorp et al. (2001) and SYSTEMA estimations

Table 35:
Additional time costs per delayed trip - rail

	Time unit costs by type of service
	Average VOT
	Average delay
	Additional time costs

	
	Euro / v-hour
	Min.
	Euro / delayed trip

	
	Normal
	Delayed
	Slight delay
	Severe delay
	Slight delay
	Severe delay

	Local traffic
	2,53
	3,79
	5,00
	15,00
	0,21
	0,95

	TOTAL
	2,53
	3,79
	5,00
	15,00
	0,21
	0,95


Source: Nellthorp et al. (2001) and SYSTEMA estimations

Table 36:
Additional time costs per delayed freight – rail

	Time unit costs by type of service
	Average VOT
	Average delay
	Additional time costs

	
	Euro / ton
	Min.
	Euro / delayed ton

	
	Normal
	Delayed
	Slight delay
	Severe delay
	Slight delay
	Severe delay

	National 
	0,26
	0,39
	7,50
	15,00
	0,03
	0,10

	Other 
	0,26
	0,39
	7,50
	15,00
	0,03
	0,10

	TOTAL
	
	
	7,50
	15,00
	0,03
	0,10


Source: Nellthorp et al. (2001) and SYSTEMA estimations

Air transport values of time, by type of service, the trip purpose and additional time and fuel costs are presented on the next tables (tables 37-39).

Table 37:
VOT for the average passenger – Air

	Time unit costs by type of service and trip purpose
	VOT per p-hour
	% Trip purpose
	Average VOT

	
	Euro/p-hour
	
	Euro/p-hour

	
	Normal
	Delayed
	
	Normal
	Delayed

	Domestic scheduled
	
	
	
	
	

	Business
	9,80
	14,70
	35%
	9,80
	14,70

	Private / Commuting
	3,44
	5,16
	20%
	3,44
	5,16

	Leisure
	3,44
	5,16
	45%
	3,44
	5,16

	Total
	
	
	100%
	5,67
	8,50

	International scheduled
	
	
	
	
	

	Business
	9,80
	14,70
	10%
	9,80
	14,70

	Private / Commuting
	3,44
	5,16
	70%
	3,44
	5,16

	Leisure
	3,44
	5,16
	20%
	3,44
	5,16

	Total
	
	
	100%
	4,08
	6,11


Source: Nellthorp et al. (2001) and Master Plan of Kavala - Alexandroupoli Airports (2001)

Table 38:
Additional time costs per delayed trip – Air

	
	Average VOT
	Average delay
	Additional time costs

	
	Euro / v-hour
	Min.
	Euro / delayed trip

	
	Normal
	Delayed
	Slight delay
	Severe delay
	Slight delay
	Severe delay

	Domestic scheduled
	5,67
	8,50
	15,00
	50,00
	1,42
	7,08

	Domestic charter
	5,67
	8,50
	15,00
	50,00
	1,42
	7,08

	International scheduled
	5,67
	8,50
	15,00
	50,00
	1,42
	7,08

	International charter
	5,67
	8,50
	15,00
	50,00
	1,42
	7,08

	TOTAL
	5,67
	8,50
	15,00
	50,00
	1,42
	7,08


Source: Nellthorp et al. (2001) and Master Plan of Kavala - Alexandroupoli Airports (2001)

Table 39:
Additional time costs per delayed air freight transport

	Time unit costs by type of service
	Average VOT
	Average delay
	Additional time costs

	
	Euro / ton
	Min.
	Euro / delayed ton

	
	Normal
	Delayed
	Slight delay
	Severe delay
	Slight delay
	Severe delay

	Domestic
	1,38
	2,06
	5,00
	30,00
	0,11
	1,03

	International
	1,38
	2,06
	5,00
	30,00
	0,11
	1,03

	Mail
	1,38
	2,06
	5,00
	30,00
	0,11
	1,03


Source: Nellthorp et al. (2001) and Master Plan of Kavala - Alexandroupoli Airports (2001)

Regarding the Maritime mode, the available information is related only to time and additional time costs corresponding to delayed shipments 

Table 40 presents values of time and additional time costs per delayed shipment

Table 40:
Value of time and Additional Time costs per delayed Shipment 

	Time unit costs by type of service
	Average VOT
	Average delay
	Additional time costs

	
	Euro / ton
	Min. 
	Euro / delayed ton

	
	Normal
	Delayed
	Slight delay
	Severe delay
	Slight delay
	Severe delay

	Maritime Transport
	0,06
	0,09
	30,00
	45,00
	0,03
	0,07


Source: Nellthorp et al. (2001) and SYSTEMA estimations

2.6 Accident Costs

The definitions of “traffic accident” and “injury accident” vary in some countries. As far as the traffic accident definition is concerned the National Statistical Service in Greece gives the following definitions:

· Traffic Accident: Accidents occurring on public roads or squares open to public traffic, which resulted in one or more persons being killed or injured and in which at least one moving vehicle was involved. Material damage only accidents are not included.

· Injury Accidents: Traffic accident causing injuries to one or several of the road users involved.

· Injured: Any victim that was injured or whose health was affected as a result of an accident.

· Slightly Injured: Injury of minor character such as sprains, bruises or cuts. Probable outpatient treatment in a hospital or by a doctor.

· Seriously Injured: Any person suffering from serious injuries like e.g. head injuries, multiple wounding, mutilation, life is acutely in danger.

For the assessment of total accident costs, input data concerning several cost clusters had to be collected. Table 41 summarises the main cost clusters that add up to the total costs of traffic accidents. 

Table 41:
Cost Clusters of the total traffic accident costs 

	Cost Clusters
	Valuation issue

	Material damages 
	Valuation of damages to vehicles, involved in traffic accidents 

	Damages to human health or life
	Valuation of damages to humans involved in traffic accidents

	Administrative costs
	Costs connected with the treatment of accidents related to the insurance companies

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

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

	Risk costs
	Valuation of fatalities and injuries caused by accidents


The number of damages to vehicles influences the cost category “material damages” and parts of the administrative costs.  The number of damages to human health or life affects all cost materials besides material damages. Due to the low degree of externality of the costs related to damages to property, the emphasis of the present accounts is clearly on estimating the costs related to injuries and death casualties.   

In road transport three levels of dissagregation had to be considered:

· The type of transport infrastructure

· The cost barrier, indicating the vehicle type

· The type of physical unit and its degree of severity

2.6.1 Damages

The number of road accidents, reported to police is based on the annual publications of the National Statistical Service of Greece, whilst the number of accidents reported to insurance companies is based on the annual publications of the Hellenic Association of Insurance Companies. However, there is no information available referring to damages to human health or life. Furthermore, due to the lack of information related to year 1996, in some cases the emphasis is placed on the base year 1998. 

Table 42 presents the official figures for reported accidents to police and to insurance companies. The total number of accidents is complemented with the results from the analysis of non-reported accidents. The table follows the “monitoring” perspective of UNITE. The rows show the vehicle categories of the victims of road accidents, the columns the involvement of the vehicle categories. The only problem is related to the fact that there is no distinction between slight and severe accidents for those accidents reported to insurance. Instead using estimations, we decided to use the total number of accidents without the distinction for reported and non-reported accidents to the police.

The work within UNITE in these cost categories has benefited a lot from two in-depth studies on accident costs elaborated by the National Technical University of Athens (NTUA)
. Hence it was possible to carry out a detailed data collection for the valuation of the accidents. 

Table 42 summarises material damages of reported and non – reported accidents, although there are differences in the number of accidents due to the non-reported accidents to the police. As only few of the accidents are reported to police, the total number of accidents is the number reported to the insurance companies.

Table 42:
Material Damages 

	Reported & non-reported (damages to property)
	Accidents reported to police
	Accidents reported to insurance companies
	Non-reported accidents to police
	Total number of accidents

	
	1996
	1998
	1996
	1998
	1996
	1998
	1996
	1998

	Road accidents
	23.775
	24.836
	243.209
	237.653
	219.434
	212.817
	243.209
	237.653

	Damage to vehicles
	40.317
	42.078
	244.844
	296.326
	204.527
	254.248
	244.844
	296.326

	Passenger car
	21.671
	23.162
	160.949
	198.510
	139.278
	175.348
	160.949
	198.510

	Motorcycle
	11.062
	12.200
	6.265
	10.179
	-4.797
	-2.021
	6.265
	10.179

	Bus / Coach
	631
	642
	7.263
	6.709
	6.632
	6.067
	7.263
	6.709

	Goods vehicle
	5.340
	4.433
	59.461
	67.870
	54.121
	63.437
	59.461
	67.870

	Others
	1.204
	1.249
	8.827
	10.987
	7.623
	9.738
	8.827
	10.987

	* Other private property
	409
	392
	2.079
	2.071
	1.670
	1.679
	2.079
	2.071

	Reported & non-reported (damages to property)
	Accidents reported to police
	Accidents reported to insurance companies
	Non-reported accidents to police
	Total number of accidents

	
	1996
	1998
	1996
	1998
	1996
	1998
	1996
	1998

	Rail accidents
	100
	98
	100
	98
	0
	0
	100
	98

	Aviation accidents
	0
	0
	0
	0
	0
	0
	0
	0

	Maritime Transport
	51
	55
	51
	55
	0
	0
	51
	55

	Vessels
	48
	48
	48
	48
	0
	0
	48
	48

	Other company assets
	3
	7
	3
	7
	0
	0
	3
	7


* Pedal Cycle - Bicycles

Source: National Statistical Service and Insurance Companies Statistical Service, 2000

The basic figures on the number of victims are presented on the following Table 43. It is worth pointing out the fact that the problem of under-reporting is on the road sector. Thus for rail, aviation and maritime transport the total number of casualties equals that recorded by the police. Furthermore for the number of victims there is no available information related to accidents reported to insurance companies.

Table 43:
Damages to human health or life

	Reported Accidents (Damages to human health)
	Casualties reported to police

	
	Total
	Slight injuries
	Severe injuries
	Fatalities

	
	1996
	1998
	1996
	1998
	1996
	1998
	1996
	1998

	Road / public transport
	60.783
	63.153
	51.984
	52.062
	5.458
	7.702
	3.341
	3.389

	  Car users
	35.204
	37.094
	30.649
	31.183
	2.826
	4.082
	1.729
	1.829

	  Motorcycle drivers
	14.373
	15.739
	12.147
	12.903
	1.565
	2.162
	661
	674

	   Bus
	1.032
	1.089
	866
	872
	99
	122
	67
	95

	  Truck drivers
	8.473
	6.942
	7.026
	5.397
	783
	1.015
	664
	530

	  Pedestrians / Cyclists
	472
	448
	379
	347
	64
	65
	29
	36

	  Others
	1.701
	1.841
	1.296
	1.360
	185
	256
	220
	225

	Rail 
	42
	47
	-
	-
	-
	-
	42
	47

	Aviation
	0
	0
	0
	0
	0
	0
	0
	0

	Maritime Transport
	286
	270
	247
	235
	0
	0
	39
	35

	  Passengers
	21
	9
	15
	6
	0
	0
	6
	3

	  On-board staff
	225
	237
	198
	209
	0
	0
	27
	28

	  Other staff
	40
	24
	34
	20
	0
	0
	6
	4


Source: National Statistical Service and Insurance Companies Statistical Service, 2000

For the UNITE accounts we consider not only the victims injured or killed in transport, but also all those who are directly involved in the transport process.  

2.6.2 Valuation of material damages

Although UNITE is seeking for detailed material damage data, it was not possible to retrieve comprehensive data from the insurance sector on data referring to the unit costs of the non-reported cases, and to whether the accidents reported can be categorised as a slight or severe ones according to the available information. Thus, we apply the average cost factors to the total number of accidents without the cases of the non-reported accidents.  The following Table 44 presents the unit costs per material damage where the figures for 1998 are much higher than in 1996.

Table 44:
Unit costs per material damage in €

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

	
	1996
	1998
	1996
	1998

	Road Accidents
	16.151
	24.084
	10.883
	11.465

	  Damage to vehicles
	1.112
	1.445
	870
	932

	    Passenger car
	2.080
	4.153
	1.161
	1.715

	    Motorcycle
	2.754
	5.386
	1.853
	1.080

	    Bus / Coach
	6.660
	8.395
	4.355
	4.602

	    Goods vehicle
	2.364
	3.200
	1.700
	2.119

	    Others*
	1.181
	1.506
	944
	1.016


Source: Insurance Companies Statistical Service

* Taxis & Rented Cars

**Bicycles
2.6.3 Valuation of administrative costs

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

Statistics and direct information of insurance companies and police departments about the administrative costs connected with the treatment of cases of accidents are not available in Greece. Nevertheless, SYSTEMA in cooperation with the National Technical University of Athens made the necessary calculation in order to provide the required information. This cost has been calculated taken into account the police administrative costs/ accident. The following table presents the administrative costs per accident.

Table 45:
Administrative costs per accident / material damage 1996 and 1998 in mill. €
	Unit Costs
	Administrative cost

	
	1996
	1998

	Road Accidents
	3,98
	4,45

	Damage to vehicles
	1,98
	2,22

	Passenger car
	1,07
	1,20

	Motorcycle
	0,55
	0,62

	Bus / Coach
	0,03
	0,03

	Goods vehicles
	-
	-

	Others
	0,26
	0,29

	Other private property
	0,06
	0,07

	Rail Accidents
	0,02
	0,02

	Maritime Transport
	0,11
	0,11


Source: NTUA and SYSTEMA estimations
Administrative costs per accident remained steady between 1996 and 1998 while administrative costs per injury / fatality had a slight increase in 1998.

2.6.4 Costs of medical treatment 

The costs of medical treatment of traffic casualties comprise a number of different activities as shown in the following table. UNITE requires a further analysis, but in the case of Greece it is not possible to distinguish injuries in the two categories: a steady reduction of working power (SRWP) and without SRWP. Thus, the Greek pilot accounts can provide general information referring to medical costs (Table 46)

Table 46:
Medical Costs (cost values in mill € 1996 – 1998)

	Cost category
	Slight injuries
	Severe injuries
	Fatalities
	Total
	

	
	1996
	1998
	1996
	1998
	1996
	1998
	1996
	1998

	Stationary treatment
	83,12
	86,62
	81,56
	86,62
	436,15
	499,81
	
	

	Ambulant treatment
	
	
	
	
	
	
	600,83
	673,06

	Transport
	
	
	
	
	
	
	
	

	Follow-up treatment
	171,19
	178,42
	3.526,95
	3.675,71
	
	
	
	

	Aids
	
	
	
	
	-
	-
	3.698,14
	3.854,13

	Supporting measures
	
	
	
	
	
	
	
	

	Rehabilitation
	-
	-
	1.625,43
	1.862,67
	-
	-
	1.625,43
	1.862,67

	Total
	254,31
	1.890,47
	3.608,51
	3.762,33
	436,15
	499,81
	5.924,40
	6.389,85


 Source: Insurance Companies & Statistical Service

2.6.5 Production losses

The cost category “Production Loss” includes the loss of production power (productivity) of disabled or killed people and the temporary costs of victim’s employer. The following Tables 47 – 48 present the production years lost and the duration of disability for work. It should be noted that there is information for severe injuries and death cases. 

Table 47:
Victims by age class

	Age class
	Average age
	Production years lost
	Fatalities

	
	
	
	1996
	1998

	<18
	15
	
	47
	
	599
	492

	18-21
	19,5
	
	45,5
	
	544
	466

	21-25
	23
	
	42
	
	734
	678

	25-35
	30
	
	35
	
	1184
	1241

	35-45
	40
	
	25
	
	947
	853

	45-55
	50
	
	15
	
	674
	721

	55-65
	60
	
	5
	
	561
	608

	>65
	70
	
	0
	
	619
	734

	Average lost production years
	1996
	1998
	1996
	1998
	1996
	1998

	
	37,6
	39,2
	27,6
	26,1
	30,85
	29,93


Source: National Statistical Service and NTUA

Table 48:
Duration of disability to work (1996 – 1998)

	Category of treatment
	Slight injuries
	Severe injuries
	Fatalities

	Stationary treatment (days)
	-
	30
	-

	Rehabilitation time (years)
	-
	10
	-

	Nursing (days)
	-
	10
	-

	Disability for work (days)
	15
	60
	-

	Duration of temporal reduction of working power (days)
	-
	180
	-

	Degree of reduction of working power (%)
	50%
	50%
	100%

	Annuity factor
	-
	0,00137
	-

	Lost working time (years)
	0,5
	1,0
	-


Source: NTUA

2.6.6 Risk Value

The Risk Value is set according to the recommendations of the UNITE valuation conventions. Thus, we use:

· 1.00 million Euro for fatalities

· 13% of 1.00 million Euro for severe injuries

· 1% of 1.00 million Euro for slight injuries

The following Tables 49 – 50 present the Value of Statistical Life for all modes of transport:

Table 49:
Risk Value and Gratification Payments (Euro 1998)

	Mode
	Own Risk Value for all modes

	
	Slight Injuries
	Severe Injuries
	Death Cases

	Road
	10.000
	130.000
	1.000.000

	Rail
	
	
	

	Air
	
	
	

	Maritime Transport
	
	
	


Source: NTUA

Table 50:
Total Risk Value (million € 1998)

	Mode
	Risk Value

	
	1996
	1998

	Road
	4.570
	4.910

	Rail
	-
	-

	Air
	-
	-

	Maritime Transport
	41,5
	37,4

	Total
	4.611,5
	4.947,4


Source: NTUA 

2.7 Environmental costs

In this category the environmental effects of transportation are considered. Greece’s major efforts towards economic convergence have been only partially matched by “environmental convergence” efforts aimed at improving the quality of life in larger cities. As a result, Greece continues to face many environmental challenges like the air emissions from transport activities.  

Consequently this report presents an overview of the methodology and data used for the calculation of the emissions and cost quantification due to airborne pollutants. 

The databases of UN-ECE and the Hellenic Ministry of Environment are used as a guideline for the collection of the existing national emission data. Such calculations are for example carried out for official emission reports to UN-ECE
. 

In order to have a consistent approach applicable to all EU countries the WHO (1999) emission factors are used for the calculation of the emissions (CO2, PM10, NOx, SO2, NMVOC) based on the veh-km for all the modes (road, rail, air). The results are consistent with the official results from the Ministry of Environment. 

Air pollution and global warming costs are presented referring to all modes of transport. The major problems that appeared in this section are related to the fact that there are not any air pollution and global warming data available for public transport and maritime transport. There is also no data available for electricity production mix.

The following table shows the most important input data categories:

	Input Data
	Level of disaggregation
	Quality of data

	Emission of air pollutants of road transport, rail, aviation
	a) Network type: motorways, national roads, urban roads

b) Modes: car motorcycle, bus / coach, electric railways, LGV, HGV
	SYSTEMA calculations based on 

· Environmental Database of the Hellenic Ministry of the Environment

· World Health Organization Database (WHO)

· ENEPI Database

· IER


Methodology

Noise: Noise is an extremely local phenomenon and thus the investigation of the effects caused by a single vehicle requires the in-depth consideration of the physical characteristics of noise. Due to the great amount of influencing parameters, the application of sophisticated emission-dispersion models to particular scenarios of traffic situations and modes and settlement structures (urban, interurban, motorways) is required in order to present concrete values of noise costs. These costs are based once more in the: noise cost/1000 veh-km.

Global warming: The estimation of the costs of climate change has to face many uncertainties. Since the reduction of climate change risks requires a global strategy all EU countries and all transport modes apply the same unit cost value (Euro per tone reduced CO2).

2.7.1 Air Pollution

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

· Emission estimation,

· Dispersion and chemical conversion modelling,

· Calculation of physical impacts, and

· Monetary valuation of these impacts.

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

In the case of Greece link-based (i.e. geo-coded) information on the emissions of air pollutants has been prepared for road transport by SYSTEMA. After an extensive review of existing studies
 the method used to evaluate costs of air pollution was based on the cost estimates specifically for Greece. A mean value per 1000 veh/km was used for each mode of transport using a value factor for Greece (e.g. Nelthorp, 2000)

The costs of air pollution are estimated - like for all UNITE countries - by applying the EcoSense model running at the Institute of Energy Economics and the Rational Use of Energy of the University of Stuttgart. The above-mentioned information about the emissions of air pollutants (NOx, SO2, NMVOC and particles) are used as basic input for the bottom-up calculation of the costs of air pollution.

The following Tables 51 - 52 show the total sum of emissions for the three modes: road, rail and air transport based on their vkms as presented on Table 5.

Table 51:
Emissions of air pollutants of road transport, in tonnes, 1996

	Vehicle categories
	Outside settlement areas
	Inside settlement areas

	
	PM10
	NOx
	SO2
	NMVOC
	CO2*
	PM10
	NOx
	SO2
	NMVOC
	CO2*

	Motorcycles
	10
	40
	0
	350
	10
	70
	200
	10
	3.000
	80

	Passenger cars (petrol)
	2.000
	13.100
	300
	13.500
	1.850
	4.700
	30.000
	700
	31.000
	4.300

	Passenger cars (diesel)
	70
	2.150
	600
	300
	90
	120
	2.000
	1.000
	650
	200

	Buses
	300
	2.200
	800
	4.900
	100
	140
	500
	500
	2.300
	70

	Light goods vehicles (<3.5t)
	800
	3.100
	600
	10.500
	600
	3.800
	2.500
	2.500
	41.000
	2.400

	Heavy goods vehicles (>3.5t)
	6.500
	30.700
	2.000
	65.500
	3.400
	1.700
	1.000
	1.000
	16.000
	900


*ktonnes

Source: SYSTEMA estimations based on Environmental Databases (ENEPI, IER, WHO) and on the Hellenic Ministry of the Environment

Table 52:
Emissions of air pollutants of road transport, in tonnes, 1998

	Vehicle Categories
	Outside Settlement Areas 
	Inside Settlement Areas

	
	PM10
	NOx
	SO2
	NMVOC
	CO2*
	PM10
	NOx
	SO2
	NMVOC
	CO2*

	Motorcycles
	10
	50
	0
	400
	10
	70
	250
	10
	3.400
	90

	Passenger Cars (Petrol)
	2.100
	13.500
	300
	14.300
	2.150
	4.900
	31.500
	800
	33.000
	5.000

	Passenger Cars (Diesel)
	70
	600
	100
	100
	50
	150
	1.200
	300
	300
	150

	Buses
	310
	2.250
	600
	5.000
	150
	150
	1.100
	150
	2.500
	80

	Light Goods Vehicles (< 3.5 t)
	1.000
	3.400
	300
	11.200
	700
	4.000
	13.600
	1.200
	44.800
	2.750

	Heavy Goods Vehicles (> 3.5 t)
	7.000
	32.000
	1.600
	68.000
	3.870
	1.750
	5.750
	400
	17.000
	1.000


 *ktonnes

Source: SYSTEMA estimations based on Environmental Databases (ENEPI, IER, WHO) and on the Hellenic Ministry of the Environment

In the case of road transport, the total emissions of most air pollutants increased in Greece because there was an increase in traffic volume between 1996 and 1998. Despite this increase, the passenger car (diesel traction) decreased their emissions.

For rail transport and aviation less detailed information is available. The tables below summarise the main information on PM10, NOx and CO2 for these modes of transport.

Table 53:
Emission of air pollutants of rail transport, in tonnes, 1996 - 1998

	Passenger  & Freight Trains
	Diesel Traction

	
	PM10
	Nox
	CO2*

	
	1996
	1998
	1996
	1998
	1996
	1998

	
	122
	120
	2050
	2000
	115
	110


 *ktonnes

Sources: SYSTEMA estimations based on Environmental Databases (ENEPI, IER, WHO) and on the Hellenic Ministry of the Environment 

Table 54:
Emission of air pollutants of air transport, in tonnes, 1996 - 1998

	Airports (LTO-cycle)*
	PM10
	NOx
	CO2**

	
	1996
	1998
	1996
	1998
	1996
	1998

	
	9
	10
	650
	700
	1600
	1500


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

**ktonnes 

Sources: SYSTEMA estimations based on Environmental Databases (ENEPI, IER, WHO) 

The emissions of air pollutants of rail and aviation show slight decrease and increase respectively.

2.7.2  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 Euro per ton of CO2 emitted is used for valuing CO2 emissions, which reflects a European average cost estimate of meeting the Kyoto targets. 

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 EUR per ton of CO2; however one could argue, that this reduction target is not yet accepted.

The following Tables 55 – 56 present the values for air pollution and global warming of road and rail. 

Table 55:
Air Pollution and Global Warming Costs due to Road Transport (based on CO2 emissions) in million € 

	Vehicle Categories
	Air Pollution
	CO2
	Air Pollution + CO2

	
	1996
	1998
	1996
	1998
	1996
	1998

	Motorcycles
	5,5
	5,8
	1,8
	2,0
	7,3
	7,8

	Passenger Cars
	373,4
	383,7
	128,8
	147,0
	502,2
	530,7

	Buses
	22,9
	23,2
	3,4
	4,6
	26,3
	27,8

	Light Good Vehicles
	245,3
	259,1
	60,0
	69,0
	305,3
	328,1

	Heavy Good Vehicles
	293,4
	306,6
	86,0
	97,4
	379,4
	404,0

	Total
	940,5
	978,5
	280,0
	320,0
	1.220,5
	1.298,5


Sources: EcoSense model running at the Institute of Energy Economics and the Rational Use of Energy of the University of Stuttgart.

Table 56:
Air Pollution and Global Warming Costs due to Rail (based on CO2 emissions) 

	Type
	Air Pollution
	CO2
	Air Pollution + CO2

	
	1996
	1998
	1996
	1998
	1996
	1998

	Passenger & Freight Trains 
	6,5
	6,3
	2,3
	2,2
	8,8
	8,5

	Total
	6,5
	6,3
	2,3
	2,2
	8,8
	8,5


Sources: EcoSense model running at the Institute of Energy Economics and the Rational Use of Energy of the University of Stuttgart.

2.7.3 Noise

The methodology for quantifying noise costs was extended to the calculation of physical impacts. Tables 57 - 59 summarise the noise costs. Noise exposure estimates were available only for road and rail transport sectors on an aggregated level (the whole network). The resulting costs are broken down by splitting the total noise costs, based on weighted vehicle kilometres. As the lion’s share of noise exposure occurs in urban areas, the vkm driven on urban roads are used for determining the vehicle categories’ shares in the total noise costs on all roads.

The figures for aviation were taken from the INFRAS/IWW study (2001).

Table 57:
Noise cost for road by vehicle category in million € (1998)

	Vehicle Type
	Motorways
	Other Roads
	Total

	Passenger Cars
	1,1
	84,1
	85,2

	Motorcycles
	0,1
	20,3
	20,4

	Buses
	1,1
	2,1
	3,2

	LGV
	1,3
	137
	138,3

	HGV
	0,7
	19,3
	20,0


Source: European Conference of Ministers of Transport: Efficient Transport for Europe - Policies for Internalisation of External Costs, Paris 1998
Table 58:
Noise cost for rail in million € (1998)

	
	Noise Cost

	Passenger 
	8,2

	Freight
	0,2

	Total
	8,4


Source: European Conference of Ministers of Transport: Efficient Transport for Europe - Policies for Internalisation of External Costs, Paris 1998

Table 59:
Noise cost for aviation in million € (1998)

	
	Noise Cost

	Passenger 
	3,7

	Freight
	20,3

	Total
	24,0


Source: European Conference of Ministers of Transport: Efficient Transport for Europe - Policies for Internalisation of External Costs, Paris 1998

2.7.4 Nature, Landscape and Further Environmental Effects

The costs of nature and landscape are defined as the loss of ecological resources caused by the construction of transport infrastructure. The relevant infrastructure data are taken out of official road and transport statistics. 

Costs of habitat losses (barrier effect, etc.) are only taken into account for the larger motorways and not for the less important inter-urban and rural roads.
Table 60:
Input data and data quality for nature, landscape and further environmental effects 

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

	Road
	a) Network-data (National roads = Motorways, cantonal roads = Inter-urban/Rural roads), tunnels
	Type of road only (considering roughly tunnels/bridges
	High quality for motorways

Tunnels for national roads/Motorways only

	
	b) traffic performance data (vehicle-km)
	Type of vehicle
	

	Rail
	a) Network-data (length, type of railtrack: high-speed/ conventional), Tunnels
	By type of rail track
	Data for 1995

	
	b) Performance data (train-km)
	
	Data for 1995

	Aviation
	Sealed area of airports
	International, regional airports 
	 The number of regional airports and airstrips is known (1998)




The following tables show the total costs for nature and landscape for road, rail and aviation.

Comparing the costs, the following comments can be made:

· Within road transport passenger cars amounted to 140 million € in 1998 almost half of the total road costs 

· Total costs for rail are lower than road and aviation costs

· Within aviation, passenger transport amounted to 54 million € which is much higher than freight transport (3,6 million €)

Table 61:
Total Costs of Nature and Landscape for road by vehicle type in million €

	Vehicle Categories
	Nature and Landscape

	
	1996
	1998

	Motorcycles
	1,6
	1,8

	Passenger Cars
	125,7
	140,6

	Buses
	2,9
	3,2

	Light Good Vehicles
	65,5
	73,3

	Heavy Good Vehicles
	80,6
	90,2

	Total
	276,2
	309,2


Source: INFRAS/IWWW (2000), External Costs of Transport, adjusted to 1996 and 1998

Table 62:
Total Costs of Nature and Landscape for rail in million €

	Type
	Nature and Landscape

	
	1996
	1998

	Passenger 
	1,1
	1,2

	Freight
	0,2
	0,2

	Total
	1,3
	1,4


Sources: INFRAS/IWWW (2000), External Costs of Transport, adjusted to 1996 and 1998

Table 63:
Total Costs of Nature and Landscape for aviation in million €

	Type
	Nature and Landscape

	
	1996
	1998

	Passenger 
	48,3
	54,1

	Freight
	3,2
	3,6

	Total
	51,6
	57,7


Sources: INFRAS/IWWW (2000), External Costs of Transport, adjusted to 1996 and 1998
2.8 Taxes, Charges and Subsidies

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

Table 64:
Input data and data quality for the calculation of taxes, charges and subsidies 

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

	Road

Public Transport

Rail

Aviation

Ports
	Revenues, expenses, fuel consumption, VAT, subsidies
	By mode and by type of charge/tax
	Estimations based on the Greek national accounts (Greek National Statistical Office)


Before presenting and discussing taxes, subsidies and charges per mode in detail it is necessary to point out the aims of this category:

· Taxes and charges paid by infrastructure users can be seen as revenues corresponding to the cost side of accounts

· In the philosophy of the UNITE transport account, subsidies have to be treated at both sides of the account: Subsidies paid for infrastructure financing have to be considered as costs of infrastructure provision. The input data on investments used for capital stock valuation contain all investments spent per mode independent of their financial source. On the other hand direct subsidies paid to transport operators increase the revenues of the respective companies

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

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 allow us, subsidies are quantified.

The following Table 65 gives an overview on the revenues per mode to be considered in the accounts: 

Table 65:
Revenues from taxes, charges and tariffs, in mill. €
	Modes of Transport
	Revenues
	Fuel Consumption
	VAT on Fuel Tax 

	
	1996
	1998
	1996
	1998
	1996
	1998

	Rail
	151,29
	126,18
	18,95
	15,78
	2,28
	2,06

	Public Transport
	1.028,29
	709,56
	69,01
	45,29
	8,28
	5,43

	Road Transport
	1.203,30
	1.326,64
	148,14
	148,90
	17,78
	17,87

	Seaports
	685,71
	1.061,37
	143,79
	188,97
	17,26
	22,68

	Aviation
	854,28
	767,24
	75,21
	62,09
	9,03
	7,45

	Total 
	3.922,87
	3.990,99
	455,1
	461,03
	54,63
	55,49

	Modes of Transport
	Other Taxes

	
	Circulation Taxes
	Vat on Fuel 
	Vehicle Taxes (without circulation taxes)
	Fuel Tax
	Special Tax on Fuel Duty

	
	1996
	1998
	1996
	1998
	1996
	1998
	1996
	1998
	1996
	1998

	Rail
	-
	-
	-
	-
	-
	-
	8,64
	6,94
	-
	-

	Public Transport
	-
	-
	-
	-
	-
	-
	31,47
	19,93
	-
	-

	Road Transport1
	258,5
	279,69
	434,4
	388,8
	403,47
	740,96
	67,55
	65,52
	2.926,9
	2.699,6

	Seaports
	-
	-
	-
	-
	-
	-
	65,57
	83,15
	-
	-

	Aviation
	-
	-
	-
	-
	-
	-
	34,30
	27,32
	-
	-

	Total 
	258,5
	279,69
	434,4
	388,8
	403,47
	740,96
	207,52
	202,85
	2.926,9
	2.699,6


 1 Information related to circulation taxes, vat on fuel special tax on fuel duty and vehicle taxes is available only for road transport 

Source: National Statistical Service – National Accounts of Greece

Table 66 summarises subsidies paid to road, rail, public transport and seaports. There are no Subsidies to road are included on the infrastructure section as subsidies related to that sector are paid for maintenance costs and infrastructure provisions and not for deficit coverage or payment on specific services. Subsidies to rail are granted for purposes of reduced ticket prices of certain social groups. Subsidies to public transport (buses, trolley buses and metro) are granted for the reduction of ticket prices while subsidies paid to seaports have the form of grants for investments and operating costs. It was not possible to quantify subsidies paid to aviation, as there is no information publicly available.  However, low airport fees suggest subsidies through capital investments. In addition as in most European Countries aircraft fuel is exempt from any duties.

Table 66:
Subsidies in mill. €

	Modes of Transport
	Subsidies

	
	

	
	1996
	1998

	Rail
	132,7
	126,1

	Public Transport
	199,16
	193,38

	Road Transport
	-
	-

	Seaports
	10,57
	19,39

	Total 
	342,43
	338,87


Source: National Statistical Service – National Accounts of Greece

3. UNITE Pilot Accounts Methodology

The Greek pilot accounts are based on data collected within six cost and revenue categories and the National Accounts System methodological approach
. 

The National Accounts is an integrated and systematic quantitative description of the economic phenomena, occurring in an economy during a specific time period. The measurement of the aggregates of the economy, such as National Income, Consumption, Savings, Investment etc. is the result of the activities during the past 50 years. The essential function of the National Accounts System is to classify the immense variety of units and economic flows into a limited number of fundamental categories. Within this framework of the National Accounts System, the following classifications are distinguished:

· Classification of economic units and industries

· Classification of products

· Classification of transactions

· Classification of assets and liabilities

 The European System of Accounts replaced the system in use in Greece, which followed the principles of the standardised system of the OECD National Accounts of the year 1958. The revision of the Greek National Accounts started in the middle of 1990 according to the Community Directive 89/130 which imposed to the member states the harmonisation of the GNP definition at market prices, aiming to improve the comparability of the GNP, the reliability of estimates as well as its completeness. As the base year for the revision, 1988 was adopted, given that the VAT was introduced in 1987. After that, the National Accounts Division of the NSSG - (National Statistical Service in Greece) proceeded to the study and implementation of the revision programme of the Greek System of National Accounts supported by the European Union and by experts of the INSEE.

 The calculation approach for the GNP applied the following methods:

· Production 

· Employment 

· Expenditure 

· Income 

Each of the above methods was applied independently and in combination to the use of input – output techniques of the resources and their usage tables. Then a convergence of the results followed, aiming at the improvement of the data quality for the calculation of the macroeconomic items, as in the case of the GNP. 

Besides, within the framework of the revision, the data resulted from transversal tasks were evaluated, namely:

· Data on private consumption

· Data on gross fixed capital formation

· Data on external trade

· Data on balance of payments from the bank of Greece

· Data on employment
· Data on trade and transport margins
Through the new system, the NSSG pursues the establishment of the ESA rules and therefore: the harmonisation and improvement of GNP comparability; the reliability of estimates; and the progress in completing data on the Greek economy. Therefore, it becomes evident, that the National Accounts as a system form the framework within which the current functions of the economic activity are recorded.

3.1 Methodology for estimating Infrastructure Costs

Infrastructure costs are considered to be the core data for the pilot accounts. They contain the capital costs (depreciation and interests) for new investments and for replacement of assets on one hand and running costs for maintenance, operation and administration on the other hand. The major methodological steps for UNITE infrastructure costs are: valuation of the capital stock, derivation of capital cost from the asset value and estimation of the running costs.

The basis for estimating capital costs is the value of the capital stock. For the cases of roads, airports and shipping, the synthetic method was used for their capital valuation. The main principle of the synthetic method is the fact that values the road network for example, estimating what it would cost to replace the road network with assets of equivalent quality. The method 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 to construct a motorway with the same physical characteristics as the existing ones. It was possible to estimate their capital costs by using the annuity method (the financial mathematical method for calculating the annual refinancing of investments). Part of the capital costs also refers to infrastructure under construction (completely new lines, enlargements / upgrading).

For the cases of rail and public transport, the capital values and the capital costs were calculated by using their business accounts where the capital costs derived from their assets (depreciation and interest).

On the other hand the running costs were taken from official statistics and business accounts (running expenditure for maintenance, operation and administration). 

3.2 Methodology for estimating Supplier Operating Costs

The basis for estimating costs of the supplier was the financial data (asset and depreciation accounts) of the annual accounts of Hellenic Railway Organization (OSE) and of the annual reports of Athens Urban Transport Organization (OASA) covering the prefecture of Attiki. In the case of interurban buses there is only information provided by the National Statistical Service of Greece, which cover only their revenues.

Aggregated annual cost and revenue data from OSE and OASA business reports covered whenever possible the following categories: materials (consumables, fuel costs, maintenance, cleaning and servicing), personnel, administration, depreciation other running costs (rental, fees, compensation for expenses of employees, insurances) and interest, were used for the evaluation of supplier operating costs. Aggregated revenues and subsidies are also used.

3.3 Methodology for estimating Congestion Costs

The UNITE methodology defines congestion costs as the sum of those time and operating costs perceived by transport users, which exceed an acceptable time and operating costs. Users are defined as the users of traffic infrastructure in individual and private commercial motorised road traffic, of passengers in public passenger transport modes and of shippers in all freight transport modes. Congested traffic conditions are defined per mode, taking into consideration characteristics fluctuations in travel time and the system – specific consequences of delays.

The methodology applied for estimating congestion costs was derived from a combination of reports on traffic jams and delay statistics. The German modelling approach was used in combination with the Greek data on traffic jams and delays. Where it was necessary and there were no data available or any relevant studies expert opinion was sought in order to complete the calculations of the German model.

For the UNITE Accounts the values of time have been standardised and adjusted to each country by the use of real GDP per capita at purchasing power parity.

3.4 Methodology for estimating Accident Costs

The estimation of accident costs considers material damages, production losses and the risk value. 

The risk value representing, the most important component of accident costs was set according to the recommendations for Unite valuation conventions € 1.00 million for fatalities, € 130.000 (13% of the risk value for fatalities) for severe injuries and € 10.000 (1% of the value of statistical life).

The number and costs from material damages, damages to human lives, administration and medical subcategories are obtained from insurance companies and official statistics.

In the pilot accounts accident costs are divided into internal and external accident costs. External accident costs are defined as costs imposed by transport users on those outside the transport sector. Internal costs embrace all costs borne by the individual transport users. In general terms external costs are administrative costs for police or the legal system and internal costs include the risk value.

3.5 Methodology for estimating Environmental Costs

For quantifying the costs due to airborne pollutants the Impact Pathway Approach, the methodology developed in the ExternE project series was applied. 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 EcoSense model has been developed within the series of ExternE Projects on ‘External Costs of Energy’ funded by the European Commission. The model supports the quantification of environmental impacts by following a detailed site-specific ‘impact pathway’ (or damage function) approach, in which the causal relationships from the release of pollutants through their interactions with the environment to a physical measure of impact are modelled and, where possible, valued monetarily. EcoSense provides harmonised air quality and impact assessment models together with a comprehensive set of relevant input data for the whole of Europe, which allow a site-specific bottom-up impact analysis. 

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

· The Windrose Trajectory Model (WTM) (Trukenmüller et al. 1995) is used in EcoSense to estimate the concentration and deposition of acid species on a regional scale. 

· The Source-Receptor Ozone Model (SROM), based on the EMEP country-to-grid matrices (Simpson et al. 1997), is used to estimate ozone concentrations on a European scale. 

For the evaluation of environmental costs air pollution, global warming and noise are considered. 

The method for calculating costs of global warming due to CO2 emissions consists of multiplying the amount of  CO2  emitted by a cost factor. A European average shadow value of € 20 per tonne of CO2 emitted was used for valuating the CO2  emissions.

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

3.6 Methodology for estimating Taxes, charges and subsidies

For the UNITE pilot accounts the following methodology was used to estimate taxes and charges paid by infrastructure users:

Road Transport

The basic data source for the computation of the production was the gross revenues from tickets and other revenues of the Ministry of Transport. The estimation of the inflows was made based on the latest Revenues-Expenses Tables available and the available data about employment.

The data referring to the public transport activities are based on the production and the intermediary consumptions of the financial statements produced by the relevant companies and organisations in Athens (OASA), as well as the Ministry of Transport for use of urban buses within the rest of the country.

Railway Transport

Information related to the passengers’ and freight transport services by railways are based on the computation of the production value, the intermediary consumptions and other transactions provided by the annual financial statements, accounts and reports of the Hellenic Railway Organisation. The production value is obtained from the gross revenues of the passengers’ and freight transported by railway.

It is worth pointing out that there are data available relating to passengers’ transport by taxi where the computation of the production value is based on the “quantity X value” method, where quantity is the number of production kilometers and value is the average transportation charge. These data are available by the Ministry of Transport. The computation of the intermediary consumption is based on the application of a technological factor during production, estimated by the Ministry of Transport. The analysis of the intermediary product consumption is based on the latest Revenues-Expenses Tables available.
Other Transport

This concerns transport by touristic buses. The estimations of the production and the intermediary consumptions were based on the results of the research elaborated by the touristic offices, which offer touristic buses. Specifically, there was a reduction of the revenues and expenses coming from the passengers’ transport, which was based on the number of the touristic buses as reported by the Ministry of Transport.

Road Freight Transport 

The computation of the production value is based on the “quantity X value” method, where quantity is the number of production kilometers and value is the average transportation charge. These data are available by the Ministry of Transport. 

The computation of the intermediary inflows of the section was based on the latest Revenues-Expenses Tables available.

Maritime Transport

Information available for maritime transportation activities covers:

· Passengers’ and vehicle transport within the Greek and Mediterranean Maritime Transport

· Freight transport within the Greek and Mediterranean Maritime Transport

· Tug services

The computation of the production value is based on the “quantity X value” method. 

The Ministry of Mercantile Marine provided the necessary information, which concerns the number of the passengers embarking, and debarking, the vehicles and freight volumes transported by the Greek and Mediterranean Maritime Transport as well as the average fare for passengers, vehicles and freight. The inflows and outflows are based on the latest Revenues-Expenses Tables available.

For the rest of the activities in this section, within the framework of the National Accounts Direction, sampling researches were carried out and their reduction to the total are based on data related to employment. Thus, the production and the total intermediary consumptions were estimated, while their split into products was based on the latest Revenues-Expenses Tables available.

Aviation Transport

This section includes the passengers’ and freight air transport services.

The computation of the production value, the consumption and other transactions are based on the annual financial statements produced by the companies of the aviation section. The production value derived from data referring to gross revenues of the passengers’ and freight transported by Greek air companies.

The pilot accounts show the level of costs and charges as they were in 1998 and 1996, in 1998 prices. A forecasted year (2005) is estimated by using linear regression (in cases that there were no official forecasts). The predicted values are based on the existing values for 1996 and 1998.

4. Results

Overview

The detailed results of the UNITE cost categories are presented in this section. This chapter presents total results referring to all cost categories. 

4.1 Infrastructure Costs

Table 67 presents the total infrastructure costs per mode for the years 1996, 1998 and the forecast year 2005. It is not possible to divide infrastructure costs to fixed and variable costs due to the fact that there is no reliable information related to these categories
Table 67:
Total Infrastructure Costs by mode of transport at 1998 prices (mill. €)

	Modes
	Capital Cost
	Running Costs
	Infrastructure Costs

	
	1996
	1998
	2005
	1996
	1998
	2005
	1996
	1998
	2005

	Road
	2.161,4
	2.395,3
	3.213,9
	557,36
	406,36
	560,00
	2.718,8
	2.801,7
	3.091,9

	Rail 
	166,12
	130,21
	130,21
	154,98
	260,18
	464,50
	321,10
	390,39
	594,71

	Public Transport
	51,38
	58,87
	85,08
	159,44
	159,44
	159,44
	210,82
	218,31
	244,52

	Aviation
	139,99
	160,42
	231,93
	83,02
	78,10
	90,00
	223,01
	238,52
	292,81

	Maritime Transport
	94,17
	107,92
	156,05
	83,48
	97,62
	147,11
	177,65
	205,54
	303,16

	Total 
	2.613,1
	2.852,7
	3.817,2
	1.038,3
	1.001,7
	1.421,0
	3.651,4
	3.854,5
	4.527,1


Source: National Accounts of Greece and Business Accounts

All modes of transport are expected to increase their infrastructure cost. This is the result of on going transport infrastructure projects construction, most of which and is expected to finish by 2004(to be ready for the Olympic Games in Athens).

The third Greek Community Support Framework and the operational Programmes for transport are aiming of improving the Greek Transport infrastructure through the development of the network infrastructure and equipment, of internal and international linkages, the improvement of safety, services to the users, travel time and environmental impacts. 

4.2 Supplier Operating Costs

4.2.1 Rail

The tables below present supplier-operating costs in rail transport in Greece in 1996 and 1998 and the forecasted year 2005 (total and average costs).

Table 68:
Supplier Operating Costs of Rail at 1998 prices in million €
	Cost category
	1996
	1998
	2005

	Personnel
	26,8
	65,13
	-

	Consumables
	73,2
	84,9
	-

	Maintenance costs
	18,6
	45,5
	-

	Running costs
	118,6
	195,5
	-

	Depreciation
	61,5
	70,5
	-

	Interest
	104,7
	59,7
	-

	Total costs
	284,8
	325,7
	-

	Revenues1
	260,5
	186,8
	-

	Subsidies2
	132,7
	126,1
	-


1Revenues from tickets 

2Subsidies to rail are granted for purposes reduced ticket prices of certain social groups.

Source: Hellenic Railways Organisation, Annual Accounts

Table 69:
Average Supplier Operating Costs of Rail in 1998 prices, in €/train-km

	 
	1996
	1998
	2005

	Total Costs
	284,8
	325,7
	-

	Average Cost
	17,6
	20,2
	-


Source: Hellenic Railways Organisation, Annual Accounts – SYSTEMA Estimations
Despite the fact that revenues and subsidies decreased from 1996 to 1998, supplier operating costs in rail transport increased from 1996 to 1998 thus is obvious also from the average supplier operating costs despite the fact that transport performance output remained steady between 1996 and 1998 (16.142.000 train-km to 16.085.000 train-km respectively)  

Supplier Operating Costs are expected to increase in 2005 since the extensions to the rail network will be operational.

4.2.2 Public Transport

Table 70 presents supplier-operating costs of public transport services in 1996 and 1998. The category 'Public Transport' includes buses, metro and trolley buses operated in the Greater Athens area – Piraeus.

Table 70:
Supplier Operating Costs of Public Transport in million €

	Cost Category
	Buses
	Trolley Buses
	Metro

	
	1996
	1998
	2005
	1996
	1998
	2005
	1996
	1998
	2005

	Consumables
	10,6
	18,9
	47,7
	3,2
	3,2
	3,1
	6,0
	5,7
	4,7

	Maintenance Costs
	0,57
	0,63
	0,81
	21,7
	19,7
	12,9
	116,7
	111,3
	92,5

	Running Costs
	11,2
	19,5
	48,5
	24,9
	22,9
	15,9
	122,7
	117,0
	97,2

	Depreciation
	-
	-
	-
	14,3
	16,2
	22,5
	30,3
	31,5
	35,9

	Interest
	21,9
	28,2
	49,9
	3,0
	6,9
	20,8
	-
	-
	-

	Total Costs
	33,2
	47,7
	98,4
	42,3
	46,1
	59,3
	152,9
	148,5
	133,1

	Revenues1
	60,7
	75,6
	128,0
	16,3
	18,5
	26,2
	27,3
	33,4
	54,7

	Subsidies2
	81,8
	47,0
	-
	24,7
	18,8
	-
	28,6
	18,8
	-

	Investment
	2,6
	48,3
	-
	2,5
	11,1
	-
	2,6
	25,7
	-


1Revenues from tickets

2Subsidies to public transport are granted for the reduction of ticket prices

Source: Annual Reports of Athens Urban Transport Organisation 

Table 71:
Average Supplier Operating Costs of Public Transport in €/vkm

	 
	Buses
	Trolley Busses 
	Metro

	 
	1996
	1998
	2005
	1996
	1998
	2005
	1996
	1998
	2005

	Total Costs
	33,2
	47,7
	98,4
	42,3
	46,1
	59,3
	152,9
	148,5
	133,1

	Average Cost
	0,05
	0,07
	0,14
	3,56
	3,85
	4,87
	9,98
	9,96
	9,89


Source: Annual Reports of Athens Urban Transport Organisation – SYSTEMA Estimations

The development of supplier operating costs between 1996 and 1998 shows a noticeable increase for buses and trolley buses, while metro shows a slight decrease. However, this has changed since 2000 and it is expected to increase even more in the next years as new lines are added to the existing ones. The average supplier operating costs show a slight increase except Metro. However this will change in the future because since 2000 the Metro lines have been extended and will continue to be constructed to cover more urban areas. Due to this reason the forecasted year 2005 is possible to be totally different from the figures on the above tables.

It is also worth pointing out the large increase of investment programs for all modes of public transport where the largest share of the companies’ investment programs aim at a) the improvement and modernization of the network, depots and other infrastructures b) the procurement of rolling stock and c) the upgrading of the quality of services provided to passengers in general  

4.3 Delay Costs due to Congestion 

Table 72 shows the results for user costs in road, rail and air transport in Greece for the base year of UNITE pilot accounts 1998.

Table 72:
Delay Costs due to Congestion in million €
	Modes and Network
	Additional time costs due to road congestion
	Additional fuel costs due to road congestion
	TOTAL

	
	1996
	1998
	2005
	1996
	1998
	2005
	1996
	1998
	2005

	Road Traffic
	4.042,7
	4.632,7
	6.697,9
	488,3
	559,6
	809,1
	4.531,0
	5.192,3
	7.507,0

	Car
	1.265,8
	1.450,6
	2.097,2
	289,9
	332,2
	480,3
	1.555,7
	1.782,8
	2.577,6

	Motorways
	1,8
	2,1
	3,1
	0,2
	0,2
	0,3
	2,0
	2,3
	3,4

	National Roads
	30,0
	34,4
	49,7
	4,9
	5,6
	8,1
	34,9
	40,0
	57,8

	Urban roads
	1.234
	1.414,1
	2.044,5
	284,8
	326,4
	471,9
	1.518,8
	1.740,5
	2.516,4

	Motorcycle
	14,4
	16,5
	23,9
	0,6
	0,7
	0,97
	15,0
	17,2
	24,9

	Motorways
	0,009
	0,010
	0,014
	0,001
	0,001
	0,001
	0,01
	0,01
	0,02

	National Roads
	0,087
	0,10
	0,145
	0,02
	0,02
	0,03
	0,10
	0,12
	0,17

	Urban roads
	14,3
	16,4
	23,7
	0,57
	0,65
	0,94
	14,9
	17,1
	24,7

	Busses 
	41,4
	47,4
	68,5
	-
	-
	-
	41,4
	47,4
	68,5

	Motorways
	-
	-
	-
	-
	-
	-
	-
	-
	-

	National Roads
	-
	-
	-
	-
	-
	-
	-
	-
	-

	Urban roads
	-
	-
	-
	-
	-
	-
	-
	-
	-

	Heavy good vehicles
	149,7
	171,5
	248,0
	21,6
	24,7
	35,7
	171,2
	196,2
	283,7

	Motorways
	3,6
	4,1
	5,9
	0,5
	0,6
	0,9
	4,1
	4,7
	6,8

	National Roads
	54,4
	62,3
	90,1
	9,9
	11,4
	16,5
	64,3
	73,7
	106,6

	Urban roads
	91,7
	105,1
	152,0
	11,1
	12,7
	18,4
	102,8
	117,8
	170,3

	Light good vehicles
	2.571,4
	2.946,7
	4.260,3
	176,3
	202
	292
	2.747,7
	3.148,7
	4.552,3

	Motorways
	4,4
	5,0
	7,2
	0,5
	0,6
	0,9
	4,9
	5,6
	8,1

	National Roads
	63,8
	73,1
	105,7
	9,2
	10,5
	15,2
	73
	83,6
	120,9

	Urban roads
	2.503,2
	2.868,6
	4.147,4
	166,6
	190,9
	276,0
	2.669,8
	3.059,5
	4.423,4

	Rail Transport
	31,3
	35,8
	51,8
	-
	-
	-
	31,3
	35,8
	51,8

	Passenger Trains 
	17,4
	19,9
	28,8
	-
	-
	-
	17,4
	19,9
	28,8

	Modes and Network
	Additional time costs due to road congestion
	Additional fuel costs due to road congestion
	TOTAL

	
	1996
	1998
	2005
	1996
	1998
	2005
	1996
	1998
	2005

	Freight trains
	13,9
	15,9
	23,0
	-
	-
	-
	13,9
	15,9
	23,0

	Aviation
	41,1
	47,1
	68,1
	 
	 
	 
	41,1
	47,1
	68,1

	Passenger
	0,6
	0,7
	1,1
	-
	-
	-
	0,6
	0,7
	1,1

	Cargo
	40,5
	46,4
	67,0
	-
	-
	-
	40,5
	46,4
	67,0

	Maritime Transport
	0,10
	0,11
	0,16
	-
	-
	-
	0,10
	0,11
	0,16

	TOTAL
	4.115,1
	4.715,8
	6.818
	488,3
	559,6
	809,1
	4.603,4
	5.275,4
	7.627


Source: Valuation Conventions for Unite, Nellthorp et al. – SYSTEMA Estimations 
In comparison with the results of INFRAS 2000, based on 1995 values, the resulting figures show a plausible increase of congestion hours on the Greek road network since 1995. This is due to the increase of vehicles and their traffic volumes. The most important increase of congestion hours occurs on motorways, major inter-urban roads and on access roads to the cities.

We have also to mention that user costs for road traffic, rail, urban public transport, aviation and shipping have been calculated for the first time in Greece. Delay data are available from a Study for the Development of Athens Metro (2000) for the Prefecture of Attica where the major congestion problems exist. These data have been used in application of the German model to obtain the overall Greek delay costs due to congestion. 

4.4 Accident Costs

In the following tables the results of the detailed calculations of the external accident costs are summarised for the years of 1996 and 1998 for all modes of transport per casualty.

Table 73:
External Cost in million € per year (1996)

	External costs per casualty 
	Reported
	Non Reported
	All Injuries

	
	Fatality
	Severe 
	Slight
	Severe 
	Slight
	Severe 
	Slight

	
	1073,58
	142,84
	12,69
	2,38
	616,48
	145,22
	629,16


Source: NTUA

Table 74:
External Cost in million € per year (1998)
	External costs per casualty 
	Reported
	Non Reported
	All Injuries

	
	Fatality
	Severe 
	Slight
	Severe 
	Slight
	Severe 
	Slight

	
	1201,64
	159,88
	14,20
	2,66
	690,01
	162,54
	704,21


Source: NTUA 

The figures for the total external costs show an increase between 1996 and 1998. 

Table 75:
External Cost in million € per year (2005)
	External costs per casualty 
	Reported
	Non Reported
	All Injuries

	
	Fatality
	Severe 
	Slight
	Severe 
	Slight
	Severe 
	Slight

	
	1649,85
	219,52
	19,49
	3,64
	947,37
	138,55
	15,21


 Source: NTUA 
Table 76:
Total external accident costs per modes of transport in million € per year
	Modes of Transport 
	Costs
	1996
	1998
	2005

	Road
	External
	3.275,5
	3.355,2
	3.633,9

	
	Internal*
	4.570,4
	4.910,9
	6.102,6

	
	Total
	7.845,9
	8.266,1
	9.736,5

	Rail
	External
	3,2
	3,6
	5,0

	
	Internal
	-
	-
	-

	
	Total
	3,2
	3,6
	5,0

	Aviation
	External
	-
	-
	-

	
	Internal
	-
	-
	-

	
	Total
	-
	-
	-

	Maritime Transport
	External
	31,4
	29,7
	30,0

	
	Internal*
	41,5
	37,4
	23,1

	
	Total
	72,9
	67,1
	53,1


 *Refers to Risk Value

Source: NTUA
From the figures presented above road transport has the higher cost something that derives from the number of accidents. On the other hand rail and aviation transport have low costs resulting from the fact that the number of rail accidents was very low for those years and there were no accidents in the aviation. However, there is no information related to internal accident costs 

4.5 Environmental Costs

The following tables present air pollution; global warming costs and noise per mode of transport, for the core year of UNITE accounts 1998 and the two backast and forecast years 1996 and 2005. 

Table 77:
Total air pollution costs per mode of transport in million €

	Modes
	1996
	1998
	2005

	Road 
	940,5
	978,4
	1111,0

	Rail
	6,5
	6,3
	5,6

	Aviation
	5,3
	5,9
	8,0

	Maritime Transport
	-
	-
	-


Source: European Conference of Ministers of Transport: Efficient Transport for Europe - Policies for Internalisation of External Costs, Paris 1998
Table 78:
Total global warming costs per mode of transport in million €

	Modes
	1996
	1998
	2005

	Road 
	280
	320
	350

	Rail
	2,3
	2,2
	2,5

	Aviation
	0,03
	0,03
	0,03

	Maritime Transport
	-
	-
	-


Source: European Conference of Ministers of Transport: Efficient Transport for Europe - Policies for Internalisation of External Costs, Paris 1998
Table 79:
Total noise costs per mode of transport in million €

	Modes
	1996
	1998
	2005

	Road 
	231,9
	265,7
	384

	Rail
	7,4
	8,4
	11,9

	Aviation
	21,5
	24,04
	32,93

	Maritime Transport
	-
	-
	-


Source: European Conference of Ministers of Transport: Efficient Transport for Europe - Policies for Internalisation of External Costs, Paris 1998
4.6 Revenues and Subsidies

Table 80 presents revenues and subsidies for all modes of transport for the core year of Unite pilot accounts 1998 and for the backast and forecast years 1996 and 2005 respectively.

Table 80:
Total Revenues and Subsidies in 1998 prices (million €)

	Modes of Transport
	Revenues
	Subsidies

	
	1996
	1998
	2005
	1996
	1998
	2005

	Rail
	151,29
	126,18
	38,295
	132,7
	126,1
	103,0

	Public Transport
	1028,29
	709,56
	405,995
	199,16
	193,38
	173,15

	Road Transport
	1203,30
	1326,64
	1758,33
	-
	-
	-

	Maritime Transport
	685,71
	1061,37
	2376,18
	10,57
	19,39
	50,26

	Aviation
	854,28
	767,24
	462,6
	-
	-
	-

	Total
	3922,87
	3990,99
	4229,41
	342,43
	338,87
	326,41


Source: National Accounts and Annual Accounts of OSE and OASA
Road transport appears to have significant revenues in relation to the other modes of transport, where revenues in road transport include taxes; charges and tariffs whilst there are no subsidies paid to road as subsidies to road are paid only for maintenance costs and infrastructure.

5. Summary of the Greek Pilot Accounts

5.1   Overview 

In this section we summarise the modal accounts on an aggregated level:

In order to obtain a clear picture of the transport situation in Greece, table 81 presents some indicators about the size and level of economic activity of the country. They are given for the base year of UNITE (1998) and the two backcast and forecast years 1996 and 2005. The detailed results of the Greek pilot accounts are then presented. The next table presents basic transport indicators for the reference year used within the Greek pilot accounts.

Table 81:
Basic Indicators for Greece

	
	Unit
	1996
	1998
	2005

	Land area 
	Sq km
	131.957
	131.957
	131.957

	Population 
	1.000
	10.599
	10.735
	11.229

	Population density
	Inhabitants/sq km
	80
	81
	85

	Employment Rate
	%
	89,6
	88,7
	92

	Euro exchange rate
	
	330,73
	330,73
	-

	GDP
	mill. EUR
	99165
	107352
	137241

	GDP per capita
	EUR
	9.356
	10.000
	12200

	GDP growth rate
	
	2,6%
	3,5%
	4%

	Consumer price index

(Base year: 1994 = 100)
	
	117,8
	130,3
	163,1

	Annual inflation
	
	7,4%
	4,8%
	2%

	GNP-Growth p.a.
	
	2,5%
	3,7%
	1,4%

	Working force growth p.a.
	
	1,8
	3,4
	2%

	Sources: Statistical Yearbook of Greece, 2000 & Nellthorp et al., 2001


Table 82:
Basic Transport Related Indicators for Greece 1998 per mode

	Indicator
	Unit
	Road
	Rail
	Public Transport
	Aviation
	Maritime transport
	Total

	Transport performance
	
	
	
	
	
	
	

	Passengers Carried
	million
	-
	12.4
	949.1
	27.5
	46.1
	1 035

	
	%
	-
	1.2
	91.7
	2.7
	4.5
	100

	Passenger-km
	million
	68.000
	1 783
	8 561
	1 105
	110.5
	79 560

	
	%
	85.5
	2.2
	10.8
	1.4
	0.1
	100

	Vehicle-km
	million vkm
	168 582
	16.1
	1 998
	-
	-
	170 596

	
	%
	98.8
	0.01
	1.2
	-
	-
	100

	Goods transported
	million t
	-
	1.08
	-
	0.15
	44.5
	45.73

	
	%
	-
	2.4
	-
	0.3
	97.3
	100

	Tonne-km
	million tkm
	17 000
	322
	-
	132.9
	; 1)
	17 455

	
	%
	97.4
	1.8
	-
	0.8
	;
	100

	Network length2)
	1000km
	39.1
	2.5
	-
	0.65
	-
	42.25

	Gross Investments3)
	million €
	592.77
	309.03
	-
	25.85
	82.75
	1 010

	
	%
	58.7
	30.6
	-
	2.6
	8.2
	100

	Gross Capital Stock
	million €
	19465
	1735
	428.66
	1395
	-
	23 024

	
	%
	84.54
	7.54
	1.86
	6.06
	-
	100

	Accidents4)
	
	
	
	
	
	
	

	Number of injuries
	Casualties
	59764
	(5)
	-
	(6)
	235
	59 999

	Number of fatalities 
	Casualties
	3389
	(5)
	47
	(6)
	35
	3 471

	Environment7),8),9)
	
	
	
	
	
	
	

	Direct transport emissions
	
	
	
	
	
	
	

	CO2
	million t
	20.1
	0.11
	-
	1.5
	-
	21.71

	PM10
	t
	30 740
	120
	-
	10
	-
	30 870

	NOX
	t
	15 860
	2 000
	-
	700
	-
	18 560

	SO2
	t
	8 420
	-
	-
	-
	-
	8 420

	NMVOC
	t
	30 100
	-
	-
	-
	-
	30 100

	1), No information available for maritime transport2), 4), 7) Road includes buses. – 3) Gross Fixed Capital Formation. – 5) No information available. – 6) There were no recorded accidents. – 8) No information available for metro / trolley buses, 9) No information available for maritime transport

Sources: National Statistical Service of Greece, National Accounts and SYSTEMA estimations


5.2 Road Transport

5.2.1 Presentation of Costs 

In table 83 the total costs of road transport documented within the Greek pilot accounts are presented:

Table 83:
Greek Road Account for 1996, 1998 and 2005 (€ million at 1998 prices)

	Costs
	1996
	1998
	2005

	Core information
	
	
	

	Infrastructure Costs
	2 719
	2 802
	3 092

	Accident costs (external)1),
	3 276
	3 355
	3 634

	Environmental costs
	1 452
	1 564
	1 845

	Air pollution
	941
	978
	1 111

	Global warming
	280
	320
	350

	Noise
	232
	266
	384

	Total
	7 447
	7 721
	8 571

	Additional information
	
	
	

	Congestion costs2)
	4 531
	5 192
	7 507

	Time costs
	4 043
	4 633
	6 698

	Fuel costs
	488
	560
	809

	Environmental costs
	:
	:
	:

	Accident costs (internal)3)
	:
	:
	:

	From this: risk value
	4 570
	4 911
	6 103

	Revenues
	
	
	

	Directly related to a specific cost category
	
	
	

	Charges for infrastructure usage
	1 203
	1 327
	1 758

	Total
	1 203
	1 327
	1 758

	Other transport specific revenues
	
	
	

	Annual circulation tax
	259
	280
	354

	Vehicle taxes4)
	404
	741
	1 049

	Fuel taxes5)
	2995
	2765
	1963

	VAT6) 
	452
	407
	247

	Eco tax
	0
	0
	0

	Total
	4110
	4193
	3613

	Subsidies7)
	0
	0
	0

	1) Refers to those parts of accident costs which are borne by the public sector and third parties. 2) Expressed as delay costs. – 3) Risk value only -  4) Without circulation taxes - 5) Fuel tax and fuel duty. - 6) VAT on fuel and on Fuel tax. – 7)Subsidies are added to the infrastructure costs because they are paid for maintenance cost and infrastructure provisions.
Source: Korizis et al. (2002)


In 1998, the core year of the pilot accounts, the largest cost block was total internal and external accident costs amounting to €8.3 billion. Out of these €3.4 billion were external accident costs including those parts of accident costs, which are borne by the public sector and third parties. The remaining €4.9 billion were internal accident costs, i.e. those part of accident costs which are borne by transport users. Infrastructure costs were the second largest cost block with €2.8 billion, followed by core environmental costs (air pollution, global warming and noise) with €1.6 billion. Congestion costs which refer to costs of delay (time and fuel costs) amounted to €5.1 billion. 

Linear regression was the only method that could be used for 2005, as there is no official transport prognosis public available for Greece. The results should be regarded as a general approximation only, due to the fact that forecast based on linear regression is not trustful. 

At the revenue side, road transport revenues have been calculated to be €5.4 billion for 1998. 

5.2.2 Comments on Specific Costs Categories

Infrastructure Costs

The estimation of the capital value was difficult as it was not possible to obtain the necessary time series to use the perpetual inventory model. Nevertheless, we carried out an estimation of infrastructure costs based on the official national capital value for the road network and then applied the annuity method. Finally, data from the National Accounts of Greece was utilised to provided the infrastructure running costs which were calculated to be €406 million for 1998.

Delay costs due to congestion

The estimated road congestion costs comprise the extra fuel and time costs of road users caused by delay. They were calculated following the German modelling approach (Link et al. 2000). The basic data was taken from several sources such as the “Study for the Development of Athens Metro (2000)”, which provided delay statistics and the purposes of travelling for urban travelling. For cases where no information was available, expert opinion (transport engineers) was used in order to complete the calculations. Values of time were taken from the UNITE standard valuations (Nellthorp et al. 2001).

Accident Costs

The annual publications of the National Statistical Service of Greece and the Hellenic Association of Insurance Companies provided the necessary information for this cost category. The presented accident costs have benefited greatly from two-in depth studies on accident costs elaborated by the National Technical University of Athens (NTUA). Based on this study the underreporting of accidents in road transport has been corrected. Therefore it was possible to carry out a detailed collection of data for the valuation of the external accident costs. For Greece, external accident costs referred only to the administrative and medical costs whilst the internal accident costs referred only to risk value. This means that the costs shown form a low estimate. 

Environmental Costs

For the evaluation of environmental costs air pollution, global warming and noise are considered. Air pollution costs were estimated centrally using the impact pathway approach. Basic emission data (NOx, SO2, NMVOC and particles) were obtained from environmental data banks such as the WHO emission factors database (WHO 1999). The calculations gave costs that were lower than expected. These low results are probably due to low vehicle mileage linked with the input data. 

Taxes, Charges and Subsidies

The input data of this category was obtained from the National Accounts of Greece, their basic data source being the Ministry of transport. Revenues from taxes and charges are presented. Subsidies for road transport are paid for the maintenance costs and infrastructure provision. It is not clear how these subsidies relate to infrastructure costs. 

The following tables present the average costs /revenues of road transport on a per kilometre basis and then the allocation of costs / revenues by mode and network type for the core year of Unite Pilot Accounts 1998. 

Table 84: Average variable costs of road transport per vehicle-kilometre, Greece 1998 - €/kilometre at 1998 prices 

	All roads 

	
	1998

	
	Motorcycle
	Pass. car
	Bus
	LGV
	HGV
	Total

	Core information
	
	
	
	
	
	

	Infrastructure costs 
	:
	:
	:
	:
	:
	0,017

	 Fixed
	:
	:
	:
	:
	:
	:

	 Variable
	:
	:
	:
	:
	:
	:

	External accident costs 1)
	0,002
	0,006
	0,000
	0,010
	0,001
	0,020

	 Administrative 
	:
	:
	:
	:
	:
	:

	 Production losses
	:
	:
	:
	:
	:
	:

	Environmental costs
	0,000
	0,004
	0,000
	0,005
	0,000
	0,009

	 Air pollution
	0,000
	0,003
	0,000
	0,003
	0,000
	0,006

	 Global warming
	0,000
	0,001
	0,000
	0,001
	0,000
	0,002

	 Noise
	0,000
	0,000
	0,000
	0,001
	0,000
	0,001

	Total I
	:
	:
	:
	:
	:
	:

	Additional information
	
	
	
	
	
	

	Delay costs2)
	0,002
	0,010
	0,001
	0,016
	0,002
	0,031

	Internal accident costs 3)
	0,002
	0,010
	0,000
	0,016
	0,002
	0,030

	 Material damages
	:
	:
	:
	:
	:
	

	 Risk value
	0,002
	0,010
	0,000
	0,016
	0,002
	0,030

	 Medical costs
	:
	:
	:
	:
	:
	

	Environmental costs
	:
	:
	:
	:
	:
	:

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

	Total II
	:
	:
	:
	:
	:
	:

	Revenues

Directly related to infrastructure costs 
	0,001
	0,003
	0,000
	0,003
	0,001
	0,008

	Other transport specific revenues 
	
	
	
	
	
	

	Annual circulation tax
	0,000
	0,001
	0,000
	0,001
	0,000
	0,002

	Vehicle taxes4)
	0,000
	0,002
	0,000
	0,002
	0,000
	0,004

	Fuel taxes5)
	0,001
	0,007
	0,000
	0,008
	0,001
	0,017

	VAT6)
	0,000
	0,001
	0,000
	0,001
	0,000
	0,002

	Eco tax7)
	:
	:
	:
	:
	:
	:

	Total III
	:
	:
	:
	:
	:
	0,025

	Basic data 
	
	
	
	
	
	

	 Million vehicle kilometre
	12.633
	52.994
	1.971
	86.378
	11570
	165.546

	 Million passenger kilometre
	68.000
	:
	:
	:
	:
	68.000

	 Million tonnes kilometre
	:
	:
	:
	17.000
	17.000

	1)  Refers to those parts of accident costs, which are borne by the public sector and third parties. – 2) Expressed as delay costs. – 3) Risk value only. -   4) Without circulation taxes - 5) Fuel tax and fuel duty - 6) VAT on fuel and on fuel tax. –7) There is no ECO Tax in Greece




Table 85:
Total Costs of Road Transport in  € million at 1998 prices

	All Roads

	
	1998

	Costs
	Motorcycles
	Passenger cars
	Buses
	LGV
	HGV
	Total

	Core information
	
	
	
	
	
	

	Infrastructure Costs
	214
	897
	33
	1 462
	196
	2 802

	Accident costs (external)1) 
	121
	2 351
	80
	724
	80
	3 355

	Environmental costs
	121
	501
	19
	816
	107
	1 564

	Air pollution
	77
	313
	12
	511
	66
	978

	Global warming
	24
	102
	4
	167
	22
	320

	Noise
	20
	85
	3
	139
	19
	266

	Total
	456
	3 749
	132
	3002
	383
	7 721

	Additional information
	
	
	
	
	
	

	Congestion costs2)
	17
	1 783
	47
	3 149
	197
	5 193

	Time costs
	16
	1 451
	47
	2 947
	172
	4 633

	Fuel costs
	1
	332
	0
	202
	25
	560

	Environmental costs
	:
	:
	:
	:
	:
	:

	Accident costs (internal)3)
	
	
	
	
	
	

	From this: risk value
	177
	3 441
	116
	1 059
	118
	4 911

	Revenues
	
	
	
	
	
	

	Directly related to infrastructure costs
	101
	425
	16
	692
	92
	1 327

	Other transport specific revenues
	
	
	
	
	
	

	Annual circulation tax
	21
	90
	3
	146
	20
	280

	Vehicle taxes4)
	57
	237
	9
	387
	52
	741

	Fuel taxes5)
	211
	885
	33
	1 443
	193
	2 765

	VAT6) 
	31
	130
	5
	212
	29
	407

	Eco tax
	0
	0
	0
	0
	0
	0

	Total
	320
	1342
	50
	2188
	294
	4193

	Subsidies7)
	0
	0
	0
	0
	0
	0

	1) Refers to those parts of accident costs which are borne by the public sector and third parties. – 2) Expressed as delay costs. – 3) Risk value only. –4))Without circulation taxes - 5) Fuel tax and fuel duty - 6) VAT on fuel and on fuel tax.  –7)Subsidies are added in the infrastructure costs because they are paid for maintenance cost and infrastructure provisions.
Source: Korizis et al. (2002)


Table 86:
Total Costs of Road Transport in €million at 1998 prices

	Motorways

	
	1998

	Costs
	Motorcycles
	Passenger cars
	Buses
	LGV
	HGV
	Total

	Core information
	
	
	
	
	
	

	Infrastructure Costs
	1.1
	13.8
	1.3
	15.8
	8.6
	40.6

	Accident costs (external)1) 
	1.2
	39.5
	3.1
	7.8
	3.5
	55.1

	Environmental costs
	0.5
	6
	0.6
	7
	4
	19

	Air pollution
	0.3
	4
	0.4
	5
	3
	12

	Global warming
	0.1
	1
	0.1
	2
	0.8
	4

	Noise
	0.1
	1
	0.1
	1
	0.7
	3

	Total
	3
	59
	5
	31
	16
	115

	Additional information
	
	
	
	
	
	

	Congestion costs2)
	0.01
	2.3
	-
	5.6
	4.7
	12.6

	Time costs
	0.01
	2.1
	-
	5.0
	4.1
	11.2

	Fuel costs
	0.001
	0.2
	-
	0.6
	0.6
	1.4

	Environmental costs
	:
	:
	:
	:
	:
	:

	Accident costs (internal)3)
	
	
	
	
	
	

	From this: risk value
	1.8
	35.6
	1.2
	11
	1.2
	51

	Revenues
	
	
	
	
	
	

	Directly related to infrastructure costs
	0.5
	6.5
	0.6
	7.5
	4.1
	19.2

	Other transport specific revenues
	
	
	
	
	
	

	Annual circulation tax
	0.1
	1.0
	0.1
	1.1
	0.6
	3

	  Vehicle taxes4)
	0.3
	3.7
	0.3
	4.2
	2.3
	11

	Fuel taxes5)
	2.2
	13.5
	1.2
	15.6
	8.4
	41

	VAT6) 
	0.1
	2
	0.2
	2.3
	1.2
	6

	Eco tax
	0
	0
	0
	0
	0
	0

	Total
	3
	20
	2
	23
	13
	61

	Subsidies7)
	0
	0
	0
	0
	0
	0

	1) Refers to those parts of accident costs which are borne by the public sector and third parties. – 2) Expressed as delay costs. – 3) Risk value only. –4))Without circulation taxes – 5) Fuel tax and fuel duty - 6) VAT on fuel and on fuel tax.  –7)Subsidies are added in the infrastructure costs because they are paid for maintenance cost and infrastructure provisions.
Source: Korizis et al. (2002)


Table 87:
Total Costs of Road Transport in € at 1998 prices 

	Other Roads

	
	1998

	Costs
	Motorcycles
	Passenger cars
	Buses
	LGV
	HGV
	Total

	Core information
	
	
	
	
	
	

	Infrastructure Costs
	213
	883
	32
	1 446
	187
	2 762

	Accident costs (external)1) 
	120
	2 311
	76
	716
	77
	3 300

	Environmental costs
	119
	495
	6
	811
	114
	1 545

	Air pollution
	75
	310
	4
	507
	71
	967

	Global warming
	24
	101
	1
	166
	23
	316

	Noise
	20
	84
	1
	138
	19
	263

	Total
	452
	3 689
	114
	2 973
	378
	7 606

	Additional information
	
	
	
	
	
	

	Congestion costs2)
	17.2
	1 781
	47
	3 143
	192
	5 180

	Time costs
	16.5
	1 449
	47
	2 942
	167
	4 622

	Fuel costs
	0.7
	332
	-
	201
	24
	558

	Environmental costs
	:
	:
	:
	:
	:
	:

	Accident costs (internal)3)
	:
	:
	:
	:
	:
	:

	From this: risk value
	128
	1 652
	154
	1 895
	1 032
	4 860

	Revenues
	
	
	
	
	
	

	Directly related to infrastructure costs
	101
	418
	15
	685
	89
	1 307

	Other transport specific revenues
	
	
	
	
	
	

	Annual circulation tax
	7
	94
	9
	108
	60
	278

	Vehicle taxes4)
	56
	234
	9
	382
	50
	731

	Fuel taxes5)
	207
	873
	33
	1 419
	194
	2 726

	VAT6) 
	31
	129
	5
	207
	30
	402

	Eco tax
	0
	0
	0
	0
	0
	0

	Total
	301
	1 330
	56
	2 116
	334
	4 137

	Subsidies7)
	0
	0
	0
	0
	0
	0

	1)  Refers to those parts of accident costs which are borne by the public sector and third parties. – 2) Expressed as delay costs. – 3) Risk value only. –4) )Without circulation taxes – 5) Fuel tax and fuel duty - 6) VAT on fuel and on fuel tax.  –7)Subsidies are added in the infrastructure costs because they are paid for maintenance cost and infrastructure provisions.
Source: Korizis et al. (2002)


5.3 Rail Transport 

5.3.1 Presentation of Costs

In table 88 the total costs of rail transport documented within the Greek pilot accounts are presented:

Table 88:
Greek Rail Account for 1996, 1998 and 2005 (€ million at 1998 prices)

	Costs
	1996
	1998
	2005

	Core information
	
	
	

	Infrastructure Costs
	321
	390
	595

	Supplier operating costs
	285
	326
	466

	Accident costs (external)1)
	3
	4
	5

	Environmental costs
	16
	17
	20

	Air pollution
	7
	6
	6

	Global warming
	2
	2
	3

	Noise
	7
	8
	12

	Total
	625
	737
	1086

	Additional information
	
	
	

	Congestion costs2)
	:
	:
	:

	Time costs
	31
	36
	52

	Fuel costs
	:
	:
	:

	Environmental costs
	:
	:
	:

	Accident costs (internal)3)
	:
	:
	:

	From this: risk value
	:
	:
	:

	Revenues
	
	
	

	Directly related to supplier operating costs
	
	
	

	Subsidies for concessionary fares
	133
	126
	:

	User tariffs
	151
	126
	:

	Total
	284
	252
	:

	Other transport specific revenues
	
	
	

	Fuel tax
	9
	7
	:

	Eco tax
	0
	0
	:

	VAT4)
	2
	2
	:

	Total
	11
	9
	:

	Subsidies5)
	132,7
	126,1
	:

	1)Refers to those parts of accident costs which are borne by the public sector and third parties. – 2) Expressed as delay costs. – 3) No information available. – 4)VAT on fuel. –5) Subsidies to rail are granted for purposes of reduced tickets of certain social groups

Source: Korizis et al. (2002)


Rail transport in Greece is owned and operated by the state. National rail, Hellenic Railways Organisation (OSE) operate 2548 km of tracks.

The largest cost blocks in the rail account for the core year 1998 are infrastructure and supplier operating costs with €390 million and €326 million respectively. Environmental costs amounted to €17 million with the costs of air pollution to be approximately €6 million, global warming to be €2 million and noise roughly €8 million. The figures relating to external accident costs are based on 1995 figures (INFRAS/IWW, 2000). These values can only be considered to be low as there was not any information available relating to damages to human life or health. For 2005 infrastructure and supplier operating costs are expected to increase due to on going infrastructure projects that are going to be finished by 2004. 

Rail transport revenues amounted in 1998 to €252 million a decrease from 1996. As there is no official transport prognosis for 2005, many of the values are based on linear regression. Because this does not take possible transport developments or macroeconomic changes into account this forecast should be regarded as a general approximation only. 

5.3.2 Comments on Specific Costs Categories

Infrastructure Costs

For the case of rail transport the capital value and the capital costs were calculated by using the Hellenic Railways Organisation business accounts. Running costs were taken also from the same source.

It was possible to carry out cost allocation between rail passenger and freight transport. A share of 98% of the rail infrastructure costs was allocated to passenger services, whilst a share of 2% was allocated to freight services. This allocation was based on the number of train kilometres. 

Supplier Operating Costs

The data for estimating supplier operating costs of rail were calculated by using the Hellenic Railways Organisation (OSE) business accounts, which contain data on costs and revenues for the national railways in Greece in aggregated cost/revenue categories (personnel, material and running costs).

Delay costs due to congestion

The rail transport congestion costs presented comprise only time costs of rail users due to delays. They were estimated following the German modelling approach and are based on late arrivals of trains. The basic data was taken from several relevant Greek studies. Where there was no information available expert opinion of transport engineers was used in order to complete the calculations. Values of time were taken from the UNITE standard valuations (Nellthorp et al. 2001).

Accident Costs

Data from relevant studies of the NTUA allowed us to give an estimate of the external accident costs only. This means that the major cost driver (risk value) as part of the internal accident costs has not been estimated.

Environmental Costs

For the evaluation of environmental costs air pollution, global warming and noise are considered. The costs can be seen as a baseline as for air pollution costs. Only the emissions of CO2, NOX and PM10 were available and only for diesel traction. Global warming costs relate also only to diesel traction. Noise costs were taken from European Conference of Ministers of Transport (1998): Efficient Transport for Europe - Policies for Internalisation of External Costs, Paris. 

Taxes, Charges and Subsidies

Revenues from taxes and charges along with taxes such as VAT are presented. These revenues and subsidies for rail considered in this section are provided by the National Accounts of Greece. Subsidies are provided for rail infrastructure and for the provision of services, especially concessionary fares. 
The following tables, present the cost/revenues of rail transport per vehicle kilometre for 1998.  It was not possible to split costs and revenues between passenger and freight, hence the split is provided wherever is possible. 

As there is no standard for Greece for the damage/cost per passenger and freight, the cost of rail transport in Greece for passenger and freight transport is based on the train kilometres (15.8 million for passenger and 0.3 million for freight). Freight transport costs are very low due to the fact that rail in Greece is used mainly for passenger transport.

Table 89:
Average Costs of Rail Transport in Greece in € million at 1998 prices

	Greek rail 1998

	
	1998

	Costs
	Passenger
	Freight
	Total

	Core information
	
	
	

	Infrastructure Costs
	:
	:
	0,024

	Supplier operating costs
	:
	:
	0.020

	Accident costs (external)1)
	0.0002
	:
	0.0002

	Environmental costs
	
	
	0.011

	Air pollution
	
	
	0.005

	Global warming
	
	
	0.001

	Noise
	
	
	0.005

	Total
	
	
	

	Additional information
	
	
	

	Congestion costs2)
	:
	:
	0.0022

	Time costs
	0.0022
	
	0.0022

	Fuel costs
	:
	:
	:

	Environmental costs
	:
	:
	:

	Accident costs (internal)3)
	:
	:
	:

	From this: risk value
	:
	:
	:

	Revenues
	
	
	

	Directly related to supplier operating costs
	
	
	

	Subsidies for concessionary fares
	0.0039
	:
	0.0039

	User tariffs
	0.0039
	:
	0.0039

	
	
	
	

	Other transport specific revenues
	
	
	

	Fuel tax
	:
	:
	0.0004

	Eco tax
	:
	:
	:

	VAT 4)
	:
	:
	 0.0001

	Total
	
	
	0.0005

	Subsidies
	:
	:
	:

	Basic Data
	
	
	

	Million train km 
	15.8
	0.3
	16.1

	Million Passenger km
	1.783
	:
	1.783

	Million tonnes km
	:
	322:
	322

	1) Refers to those parts of accident costs, which are borne by the public sector and third parties. – 2) Expressed as delay costs. – 3) Refers to those parts of accident costs which are borne by road users and insurance companies. – 4) VAT on fuel.

Source: Korizis et al. (2002)


Table 90:
Total Costs of Rail Transport in Greece 1998 - in € million at 1998 prices -

	Total costs of Greek rail 1998

	
	1998

	Costs
	Passenger
	Freight
	Total

	Core information
	
	
	

	Infrastructure Costs
	383
	8
	390

	Supplier operating costs
	319
	6
	326

	Accident costs (external)1)
	4
	0.1
	4

	Environmental costs
	11
	6
	17

	Air pollution
	0.1
	6
	6

	Global warming
	2
	0.04
	2

	Noise
	8
	0.2
	8

	Total
	717
	20
	737

	Additional information
	
	
	

	Congestion costs2)
	:
	:
	:

	Time costs
	20
	16
	36

	Fuel costs
	:
	:
	:

	Environmental costs
	:
	:
	:

	Accident costs (internal)3)
	:
	:
	:

	From this: risk value
	:
	:
	:

	Revenues
	
	
	

	Directly related to supplier operating costs
	
	
	

	Subsidies for concessionary fares
	123
	2
	125

	User tariffs
	123
	2
	125

	Total
	246
	4
	250

	Other transport specific revenues
	
	
	

	Fuel tax
	7
	0.1
	7

	Eco tax
	0
	0
	0

	VAT 4)
	2
	0.04
	2

	Total
	9
	0.1
	9

	Subsidies5)
	126,1
	:
	:

	1) Refers to those parts of accident costs which are borne by the public sector and third parties. – 2) Expressed as delay costs. – 3) Refers to those parts of accident costs which are borne by road users and insurance companies. – 4) VAT on fuel. -5) Subsidies to rail are granted for purposes of reduced tickets of certain social groups

Source: Korizis et al. (2002)


5.4 Public Transport: Buses, Trolley Buses and Metro

5.4.1 Presentation of Costs

In Table 91 the total costs of public transport documented within the Greek pilot accounts are presented:

Table 91:
Greek Account for Public Transport for 1996, 1998 and 2005 (€ million at 1998 prices) 

	Costs
	1996
	1998
	2005

	Core information
	
	
	

	Infrastructure Costs
	211
	218
	303

	Supplier operating costs
	228
	242
	291

	Accident costs (external)1)
	:
	:
	:

	Environmental costs2)
	:
	:
	:

	Air pollution
	:
	:
	:

	Global warming
	:
	:
	:

	Noise
	:
	:
	:

	Total
	:
	:
	:

	Additional information
	
	
	

	Congestion costs3)
	:
	:
	:

	Time costs
	41
	47
	69

	Fuel costs
	:
	:
	:

	Environmental costs
	:
	:
	:

	Accident costs (internal)4)
	
	
	

	From this: risk value
	:
	:
	:

	Revenues
	
	
	

	Directly related to supplier operating costs
	
	
	

	Subsidies for concessionary fares
	199
	193
	:

	User tariffs
	1028
	710
	:

	Total
	1227
	903
	:

	Other transport specific revenues
	
	
	

	Fuel tax
	31
	20
	20

	Eco tax
	
	0
	0

	VAT5)
	8
	5
	5

	Total
	39
	25
	25

	Subsidies6)
	199
	193
	:

	1) 2) 4) Public transport (buses) is included in the road accounts. –  3) Expressed as delay costs. - 5) VAT on fuel and fuel tax. – 6) Subsidies are granted for purposes of reduced tickets 

Source: Korizis et al. (2002)


Public transport considered within this account are interurban buses providing services throughout Greece and trolley buses, metro and urban buses servicing the greater Athens area.

The largest cost blocks in the public transport account for the core year 1998 are supplier operating costs and infrastructure costs with €242 million and €218 million respectively. Accident and environmental costs related to buses cannot be separated from the road account and their values are included within the road account. Congestion costs are estimated to €47 million for 1998, they are forecast to increase to €69 million in 2005. 

Public transport revenues from ticket sales amounted to €710 million in 1998. As there is no official prognosis for Greece related to public transport, we tried to calculate 2005 by using linear regression. As revenues are decreasing over time and our forecast for 2005 is consequently low - something that we cannot be sure will happen as there will be public transport improvements such as the expansion of the metro system.

5.4.2 Comments on Specific Costs Categories

Infrastructure Costs

For the case of public transport, the capital value and the capital costs were calculated using the annual accounts of Athens Urban Transport Organization (OASA). The calculations are related only to urban transport covering only the areas of Athens, Piraeus and their suburbs by means of buses, trolley buses and metro lines (ISAP - metro line 1 before 2000 and new metro lines from then). Cost allocation could be carried out for all means of transport: buses, trolley buses and metro lines. 

Supplier Operating Costs

The main data source for supplier operating costs data in public transport consists of the annual accounts of Athens Urban Transport Organisation. Official statistics are not available as this information is confidential. 

Delay costs due to congestion

The public transport delay costs shown here refer only to the time costs of bus passengers. There was no information available for trolley bus and metro passengers. The costs caused by bus delays due to congestion are part of the road account and are given in this account as additional information only.
Accident Costs &Environmental Costs

There was no information available for public transport accidents and environmental costs. Buses are presented within the road account; metro bound transport is within the rail account.

Taxes, Charges and Subsidies

The input data of this category was obtained from the National Accounts of Greece. Revenues from taxes and charges along with taxes such as VAT are presented. 

The following table, presents the cost/revenues of public transport per vehicle kilometre for 1998 while table 93 presents the total costs of public transport by mode documented within the Greek pilot accounts.
Table 92: Total cost of Buses, Trolley Busses and Metro in € million at 1998 prices 

	
	1998

	Costs
	Buses
	Trolley Buses
	Metro
	Total

	Core information
	
	
	
	

	Infrastructure costs
	0.301)
	0.006
	0.31

	Supplier operating costs
	:
	:
	:
	0.34

	Accident costs (external) 2)
	:
	:
	:
	:

	Environmental costs3)
	:
	:
	:
	:

	Air pollution
	:
	:
	:
	:

	Global warming
	:
	:
	:
	:

	Noise
	:
	:
	:
	:

	Total
	:
	:
	:
	:

	Additional information
	
	
	
	

	Congestion costs4)
	0.066
	:
	:
	0.066

	Time costs
	0.066
	:
	:
	0.066

	Fuel costs
	:
	:
	:
	:

	Environmental costs
	:
	:
	:
	:

	Accident costs (internal)5)
	:
	:
	:
	:

	From this: risk value
	:
	:
	:
	:

	Revenues
	
	
	
	

	Directly related to supplier operating costs
	
	
	
	

	Subsidies for concessionary fares
	0.259
	0.005
	0.006
	0.27

	User tariffs
	0.963
	0.019
	0.021
	1.003

	Total
	1.222
	0.024
	0.027
	1.273

	Other transport related revenues
	
	
	
	

	Fuel tax 
	0.027
	0.001
	0.001
	0.029

	VAT5) 
	0,007
	0,000
	0,000
	0.007

	Total
	0.034
	0.001
	0.001
	0.036

	Subsidies
	:
	:
	:
	:

	Basic Data
	
	
	
	

	Million vkm
	679.84
	13.14
	14.91
	707.89

	Passengers carried (thousand)
	365,150
	94,200
	89,997
	549,347

	1) Refers to buses and trolley buses. – 2) 3) 5) No information available. Buses are included in the road accounts. –  4) Expressed as delay costs for buses only, these costs are part of the road account and are given as additional information only. -  5) VAT on fuel and fuel tax.

Source: Korizis et al. (2002)


Table 93:
Total cost of Buses, Trolley Busses and Metro in € million) at 1998 prices

	
	1998

	Costs
	Buses
	Trolley Buses
	Metro
	Total

	Core information
	
	
	
	

	Infrastructure costs
	601)
	158
	218

	Supplier operating costs
	48
	46
	149
	242

	Accident costs (external) 2)
	:
	:
	:
	:

	Environmental costs3)
	:
	:
	:
	:

	Air pollution
	:
	:
	:
	:

	Global warming
	:
	:
	:
	:

	Noise
	:
	:
	:
	:

	Total
	:
	:
	:
	:

	Additional information
	
	
	
	

	Congestion costs4)
	:
	:
	:
	:

	Time costs
	47
	:
	:
	:

	Fuel costs
	:
	:
	:
	:

	Environmental costs
	:
	:
	:
	:

	Accident costs (internal)5)
	:
	:
	:
	:

	From this: risk value
	:
	:
	:
	:

	Revenues
	
	
	
	

	Directly related to supplier operating costs
	
	
	
	

	Subsidies for concessionary fares
	47
	19
	19
	85

	User tariffs
	76
	19
	33
	128

	Total
	123
	38
	52
	213

	Other transport related revenues
	
	
	
	

	Fuel tax 
	19
	0.3
	0.4
	20

	VAT5) 
	5
	0.1
	0.1
	5

	Total
	24
	0.4
	0.5
	25

	Subsidies
	:
	:
	:
	:

	1) Refers to buses and trolley buses. – 2) 3) 5) No information available. Public transport is included in the road account. –  4) Expressed as delay costs for buses only, these costs are part of the road account and are given as additional information only. -  5) VAT on fuel and fuel tax.

Source: Korizis et al. (2002)


5.5 Air Transport 

5.5.1 Presentation of Costs

In table 94 the total costs of air transport documented within the Greek pilot accounts are presented:

Table 94:
Greek Air Transport Account for 1996, 1998 and 2005 (€ million at 1998 prices)

	Costs
	1996
	1998
	2005

	Core information
	
	
	

	Infrastructure Costs
	223
	239
	293

	Accident costs (external)1)
	:
	:
	:

	Environmental costs)
	27
	30
	:

	Air pollution
	5
	6
	:

	Global warming
	0,03
	0,03
	:

	Noise
	20
	20
	:

	Total
	250
	269
	293

	Additional information
	
	
	

	Congestion costs2)
	:
	:
	:

	Time costs
	41
	47
	68

	Fuel costs
	:
	:
	:

	Environmental costs
	:
	:
	:

	Accident costs (internal)3)
	:
	:
	:

	From this: risk value
	:
	:
	:

	Revenues4)
	854
	767
	:

	Other transport specific revenues
	
	
	

	Fuel tax
	34
	27
	30

	Eco tax
	0
	0
	:

	VAT5)
	9
	7
	9

	Total
	43
	34
	39

	Subsidies6) 
	:
	:
	:

	1) No information available as there were no accidents. - 2)  Expressed as delay costs. – 3) Refers to those parts of accident costs which are borne by road users and insurance companies. – 4) Revenues from charges and tariffs to the civil aviation authority. – 5) VAT on fuel. – 6) No information available.

Source: Korizis et al. (2002)


The largest cost block in 1998 was infrastructure costs, which amounted to €238 million followed by congestion costs of € 47 million and environmental costs which amounted to €30 million. 

For 2005 all cost categories are expected to show an increase of 25 – 30%. Infrastructure will increase by 20%, external accident costs and environmental by 27% and congestion costs by 30%.  As there is no official prognosis for 2005, linear regression was the only method that could be used so the results must be treated with caution.   

Revenues are calculated to be €767 million. The forecast for 2005 shows a decrease something that we cannot be sure of as there are a lot on going projects related to aviation that do not allow as to predict the future situation on revenues. 

 Comments on Specific Costs Categories

Infrastructure Costs

The capital value covering the aviation sector was derived by the annuity method. The National Accounts of Greece provided the running costs. Cost allocation was not possible between passenger and cargo transport. 

Delay costs due to congestion

The aviation congestion costs presented are only comprised of passenger time costs due to delay. They were calculated by following the German modelling approach whilst, the basic data were taken from several sources such as the “Masterplan of Kavala and Alexandroupolis Airports” (SYSTEMA 2001), which provided delay statistics and the trip purposes. In cases where there was no information available expert opinion (transport engineers) was used in order to complete the calculations. 

Accident Costs

There were no reported aviation accidents for the two years of the UNITE accounts.

Environmental Costs

As it was not possible to calculate environmental costs for aviation, the estimated values for air pollution and global warming are based on Environmental databases (ENEPI, IER, WHO), while noise values derived from the European Conference of Ministers of Transport: Efficient Transport for Europe (1998).
Taxes, Charges and Subsidies

The input data of this category was obtained from the National Accounts of Greece. All the information provided is based on the annual financial statements produced by the companies of the aviation sector. Revenues derived from data referring to gross revenues of the passengers’ and freight transported by Greek air companies.

No breakdown of the account to passenger and cargo transport could be carried out .

5.6 Maritime Transport

5.6.1 Presentation of Costs

In table 95 the total costs of maritime transport documented within the Greek pilot accounts are presented:

Table 95:
Greek Maritime Transport Account for 1996, 1998 and 2005 (€ million at 1998 prices)

	Costs
	1996
	1998
	2005

	Core information
	
	
	

	Infrastructure Costs
	178
	206
	303

	Accident costs (external)1) 
	31
	30
	30

	Environmental costs
	
	
	

	Air pollution
	:
	:
	:

	Global warming
	:
	:
	:

	Noise
	:
	:
	:

	Total
	:
	:
	:

	Additional information
	
	
	

	Congestion costs2)
	0.2
	:0.2
	:

	Time costs
	0.2
	0.2
	:

	Fuel costs
	:
	:
	:

	Environmental costs
	:
	:
	:

	Accident costs (internal)3)
	:
	:
	:

	From this: risk value
	42
	37
	:

	Revenues4)
	686
	1061
	:

	Other transport specific revenues
	
	
	

	Fuel tax
	68
	83
	:

	Eco tax
	0
	0
	:

	VAT 
	17
	23
	:

	Total
	85
	106
	:

	Subsidies5) 
	11
	19
	:

	1) Refers to those parts of accident costs which are borne by the public sector and third parties. – 2) Expressed as delay costs. – 3) Refers to those parts of accident costs which are borne by maritime transport users. – 4) Revenues from charges and tariffs. –5) Subsides paid to seaports for investments and operating costs.

Source: Korizis et al. (2002)


Greece has 444 ports of which 112 have passenger and freight traffic. In 1998 there were 46 million passenger movements, of which 2,5 million international and 43,5 million domestic. In 1998, the core year of the pilot accounts, the largest cost block was infrastructure costs. The amount of these costs was € 206 million. Accident costs were the second largest block with € 67 million. Out of these € 30 million were external whilst € 37 million were internal. As far it concerns the category of environmental costs, it was not possible to estimate air pollution, global warming and noise as there was not any available information related to these categories. Congestion costs which refer to costs of delay (time costs) amounted to € 0,2 million. On the other side, maritime transport revenues have been estimated to € 1061 million for 1998.  

It was not possible to provide values for 2005 for all categories, as there is no official prognosis for Greece, linear regression for that case maybe unrealistic as it is not take into account possible transport developments or macroeconomic changes.

5.6.2 Comments on Specific Costs Categories

Infrastructure Costs

The estimation of the capital value was difficult as it was not possible to get time series data.  Nevertheless, our estimation is based on the official national values, and the capital value was calculated using the annuity method. The National Accounts of Greece provided the running costs.

Delay costs due to congestion

The estimated congestion costs comprise time costs of maritime transport users caused by delay. They were calculated following the German modelling approach. The basic data was taken from several studies, which provided delay statistics. In cases where no information was available, expert opinion (transport engineers) was used in order to complete the calculations. 

Accident Costs

The input data for estimated accidents for all vehicle types was collected from the annual publications of the National Statistical Service of Greece. External and internal accident costs are based on relevant studies of the National Technical University of Athens. 

Environmental Costs

It was not possible to calculate environmental costs of maritime transport due to the lack of information related to emissions. 

Taxes, Charges and Subsidies

The input data of this category was obtained from the National Accounts of Greece, which provided revenues from taxes and subsidies.

No cost allocation between passenger and cargo shipping could be carried out. 

6. Conclusion

This report presents a summary of the Greek Pilot Accounts. Within the Greek Pilot Accounts it was possible to estimate the majority of the categories described in Link et al. (2000). For Greece the following data is included within the accounts:

· Infrastructure costs for road, rail, public transport, aviation and maritime transport were estimated. Figures for the capital value could be estimated for all modes of transport except maritime transport whilst the capital costs  and running costs could be estimated for all modes.

· Supplier operating costs for rail and public transport were estimated whilst the category of public transport included only urban public transport covering only the prefecture of Attiki.

· Delay costs due to congestion could be calculated for all modes of transport following the German methodology, which has been modified in accordance to the Greek specific conditions and data level of detail

· Accident costs were estimated for road, rail and maritime transport. It was not possible to calculate accident costs for aviation as there were no air accidents in 1996 and 1998.

· Within the environmental costs category air pollution costs, cost for global warming and noise cost could be estimated for road and rail whilst information related to noise for aviation was taken from  INFRAS/IWWstudy adjusted to 1996 and 1998.

· Taxes and charges for road, rail, public transport, air transport and maritime transport could be calculated. Revenues were documented for all modes of transport and subsidies were estimated for all modes except aviation where there was no information available.

It should be noted that there are some gaps in the Greek pilot accounts especially to iformation related to public transport and maritime transport relating to accidents and environmental costs.

Finally, we suggest that a comparison with the pilot accounts of other countries could be useful in order to compare the methods used and the results validation.  
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� In any case the entrance of Greece to the Eurozone makes this objective feasible


� This was actually achieved


� Nellthorp, 2001


� Greece 2010, DROMOS Consulting, 1996


� Estimation based on the Business Plan of the Hellenic Railways Organisation (1995)


� The growth rates are not adjusted following the 11 September 2001 events, since it is assumed that this will have short-term effects.  


� Under a special sub-contract with SYSTEMA


� Study for the development of Athens Metro, 2000


� Liakopoulos, D. (2002): Calculation of economic benefits from the reduction in the number of road accidents and related casualties, NTUA
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								Figure 3.2: Development of Transport Accounts
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										Figure 3.3:  Marginal Cost Case Studies
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WPs

		Table 3.1:  Overall Schedule of Workpackages

		WP		Workpackage Title		Start		End		Length		Outputs (month)

						month

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

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

		3		Accounts Approach		4		6		3		D2 (6)

		4		Marginal Cost Methodology		4		6		3		D3 (6)

		5-10		"Specialist Category" WPs:*

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

		6		Supplier Operating Cost		4		24		21		D6 (16)

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

		8		Accident Costs		4		24		21		D9 (21)

		9		Environmental Costs		4		26		23		D11 (24)

		10		Taxes, Charges & Subsidies		4		24		21		-

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

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

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

		14		Project Management		1		33		33		FR (33)

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





Deliv

				Table 3.2:  Schedule of Deliverables

				No.		Month		WP		Title		Main Contents		QA

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

				Table 3.3:  Major Project Milestones

				No.		Month		"Title"		Main Contents

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

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

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

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

		0		M5		33		Completion		Final Report

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

		0		represented by the Steering Committee.
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Meetings

				Table 3.4:  Main Working Meetings

				Meeting		Month		Venue/ Partner		Main Reason		Core Attendance

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

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

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

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

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

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

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

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

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

		Overall Schedule of WPs

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

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

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

												28		D13 Results from Testing Alternative Integration Frameworks

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

		Detailed Schedule of Tasks (NOT COMPLETE)

		1		The Overall UNITE Methodology		1		3		3

				Task 1.1: Identification of Policy Questions

				Task 1.2: Identification of Technical Questions

				Task 1.3: Discussion with Key Stakeholders

				Task 1.4: Development of Framework for Integration

				Task 1.5: Development of an Outline for Project

		2		Integration of Approaches		4		28		25

				Task 2.1: Development of a Theoretical Framework				6

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

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

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

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

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

		3		Accounts Approach		4		6		3

		4		Marginal Cost Methodology		4		6		3

		5		Infrastructure Costs & Benefits		4		24		21

		6		Supplier Operating Cost		4		24		21

		7		Transport User Costs & Benefits		4		24		21

		8		Accident Costs		4		24		21

		9		Environmental Costs		4		26		23

		9.1		Determine Scope		4		4

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

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

		9.4		Support Accounts Development		7		24

		9.5		Conduct MC Case Studies		7		24

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

		10		Taxes, Charges & Subsidies		4		24		21

		11		Pilot Accounts		7		24		18

		12		Generalisation of Marginal Costs		7		28		22

		13		Policy Perspectives on the UNITE Research		29		31		3

		14		Project Management		1		33		33












