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1
Introduction

1.1
Study context and objectives of this annex report

This annex report contains the full version of the Portuguese pilot account developed within the UNITE project. It serves as background report for the results presented in the core body of Deliverable 12 and gives more detailed descriptions on the methodology used and the input data, their reliability and quality. However, the general and detailed discussion of the accounts approach was presented in Link et al. (2000 b) and will only be summarised in this document. This annex report discusses methodologies where they are necessary background information for understanding the results and describes rather the application of methodology to the Portuguese case. Furthermore, in addition to the core accounts for 1998 this annex report also presents the results for 1996 and a forecast for 2005. Some of the results presented in this report were produced with the support of DIW (infrastructure assets valuation for the road, rail, maritime and air modes) and IER (environmental costs). 

In order to assist policy makers working in the area of transport pricing, the UNITE project endeavours to provide information about the costs and revenues of all transport modes including the underlying economic, financial, environmental and social factors. To achieve this goal, three main areas of research are carried out within the UNITE project, called “transport accounts”, “marginal costs” and “integration of approaches”.

This report belongs to the research area “transport accounts”. For a better understanding of the results presented here it has to be borne in mind that the UNITE project distinguishes between ideal accounts on the one hand and the pilot accounts on the other hand. The ideal accounts reflect the perfect situation with the utmost disaggregation, showing factors such as the time and location and duration of individual trips, all the relevant economic data as well as the individuals response to possible policy or infrastructure changes.

The pilot accounts are the actual, feasible accounts given the available data for the 18 countries that UNITE covers. They can be used to assess the costs and revenues of transport per transport mode. Generally, the costs and revenues presented in the pilot accounts are reported and documented at the current level of transport demand for the reference years 1996, 1998 and forecast year 2005. Reported transport costs are allocated to user groups, without arbitrary allocation methods. 

Thus, the main purpose of this report is to present the results obtained for the transport account in Portugal and to draw conclusions for further work in the accounts area.

1.2
The accounts approach of UNITE

1.2.1
Aims of the pilot accounts

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

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

The pilot accounts show the level of costs and charges as they were in 1998 (and 1996 respectively) and provide a workable methodological framework to enable regular updating of transport accounts. Furthermore, when possible an extrapolation is given for 2005. The choices of additional accounting years (1996 and 2005) are motivated by the need to show a comparison between years and to give a good indication of trends in transport for the near future. However, it is important to emphasise that the core year of the pilot accounts is 1998. The results for 1996 and 2005 are derived from this core year.

1.2.2
Core, supplementary and excluded data in the pilot accounts

Input data for the pilot accounts have been divided into two groups: “core data” and “supplementary data”. Core data are values obtained for infrastructure costs, supplier operating costs, the part of accident costs that are considered to be transport system external and the costs of air pollution, noise and global warming within the environmental category. On the revenue side of the accounts, taxes and charges are also considered to be core data. For all core data, the methodology used is standard and the costs calculated show the costs that transport users impose on society as a whole.

Supplementary data falls into two categories. Firstly, there are the cost categories considered with no standard methodology for the valuation of effects. An example of this is the valuation of loss of biodiversity due to transport infrastructure. Even though a valuation method has been developed for the UNITE pilot accounts, we feel that the level of uncertainty (due to the lack of comparative studies) is high enough to warrant the information to be classified outside of the core data where tried and tested valuation methods have been utilised. Secondly, some costs which can be estimated and valued are caused and borne by the transport users themselves (for example delay costs). These private costs have been defined as supplementary costs in Link et al. (2000). Although these categories are not core categories, the costs and the methods used to quantify them present useful further information to the reader.
1.2.3
The six UNITE pilot account cost categories

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

Infrastructure costs

Data for the assessment of infrastructure costs are structured in order to show the capital costs of transport infrastructure (including part of new investment and the replacement of assets) and the running costs of transport infrastructure (maintenance, operation and administration) for all modes of transport studied. As far as possible with current methodological knowledge, infrastructure costs are allocated to user groups and types of transport.

Supplier operating costs

All monetary costs incurred by transport operators for the provision of transport services are documented in the category supplier operating costs. Ideally, data should be structured in such a way that it shows what costs are incurred for vehicles, personnel and administration. However, this goal is strongly dependent of data availability and will differ from case to case. Since collecting and supplementing this data for all modes is extremely time consuming the UNITE project focuses on estimating supplier operating costs only for those modes where significant state intervention and subsidisation is present. Due to the above mentioned reasons emphasis shall be placed on rail and urban public transport modes. The corresponding revenues from the transport users are included when supplier operating costs are estimated. The difference between such costs and revenues is the net public sector contribution (economic subsidy).

Delay costs due to congestion

In the category congestion costs, the costs of delay are estimated. Please note that in the UNITE interim report “Accounts approach for user costs and benefits” (Link et al., 2000), more cost categories are referred as to be included in the ideal pilot accounts. Thus, delay cost is just one of the categories within the user costs categories, according to the definition set in Link et al. (2000). The estimation of delay costs as considered here, is carried out for road, air and urban public transport modes. This data is classified as supplementary data because the bulk of these costs are borne by transport users as a whole.

Accident costs

Accident costs are calculated using the methodology proposed by the UNITE team, which consists of the assessment of five cost categories: material damages, administrative (and legal) costs, medical and hospital and rehabilitation of accident victims, losses of production (economic added value to society) and finally the risk value, which represents the ex ante value for life and is measured by the Willingness to Pay (WTP) for risk reduction by the transport system users. The five categories can be differentiated as internal and  external costs. For the purposes of the accounts (and for this report) all the costs supported by the Transport Sector (the user or the group itself) are considered as internal costs. So, the costs imposed by the Transport users on the rest of the society represent the external accident costs, which must be included in the core section of the accounts. Nevertheless, the internal part of accident costs is presented as supplementary costs.

Environmental costs

Almost all types of transport have significant environmental impacts, now they are being deeply and hotly discussed, in our society, due to the fact that their negative impacts are reaching significant levels putting in dangerous our health, their costs are considered in this section of the accounts. In the Portuguese pilot account are estimated costs of: air pollution, global warming and noise. The valuation is carried out for almost all transport modes, while provided adequate data is available.

Taxes, charges and subsidies

In this section, the level of charging and taxation for the transport sector is presented for each mode of transport. This information plays an important part in the ongoing discussions about the level of taxation between transport modes and countries. One point of political significance is the comparison between taxes levied and the costs of infrastructure provision and use accrued per mode.

A second part is reporting on subsidies. The need to maintain free and undistorted competition is recognised as being one of the basic principles upon which the EU is built. State aid or subsidies are considered to distort free competition and eventually cause inefficiency. The subsidies of the transport sector are treated in this section. It should be noted that a complete reporting on subsidies would require an extremely time-consuming analyses of public budget expenditures at all administrative levels. Furthermore, the subsidies reported in the pilot accounts refer mainly to direct subsidies (e.g. monetary payments from the state to economic subjects) at the level of central public administration.

1.2.4
The transport modes covered in the pilot accounts

The modes covered in UNITE are road, rail, other public transport (tram, metro), aviation, inland waterway navigation and maritime shipping. The level of disaggregation into types of networks and nodes, means of transport and user groups depends on data availability and relevance per country. The table presented below summarises this disaggregation for the Portuguese pilot account. Section 2.1 provides in addition some indicators per mode in order to show the importance and relevance of each mode in the Portuguese transport system.

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

	Transport modes
	Network and institutional differentiation
	Means and user breakdown

	Road
	Motorways
National roads
Municipal roads
	Motorcycles
Passenger cars
Light goods vehicles 
Heavy passenger vehicles
Heavy goods vehicles < 12t gross weight
Heavy goods vehicles > 12t gross weight

Non-rigid vehicles

	Rail
	–
	Passenger transport
Freight transport

	Other public transport
	–
	Tram

Metro

	Aviation
	Airports
Air transport
	–

	Inland waterway shipping
	Inland waterways harbours
	–

	Maritime shipping
	Seaports
	–

	Source: TIS


1.3
Results presentation and guidelines for interpretation

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

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

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

1.4
The structure of this annex report

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

2
Description of input data

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

The aim of this section is to provide some basic information on the features of the Portuguese transport sector, its organisational structure and the importance of transport modes as far as necessary for understanding and interpreting the pilot accounts. The next table presents some main social and economic indicators.

Table 2
Basic indicators for Portugal 1996 and 1998

	
	unit
	1996
	1998

	Land area
	sqkm
	91 906
	91 906

	Population
	1 000
	9 927
	9 968

	Population density
	inhabitants/sqkm
	108.1
	108.6

	Population employed
	1 000
	4 250.5
	4 738.8

	Employment Rate
	%
	48.90
	50.00

	GDP1)
	€ billion
	88.668
	99.004

	GDP per capita
	€ million
	0.009
	0.009

	GDP growth rate 
(change on previous year )
	% 

	3.6
	3.5

	Consumer price index 
	1997 = 100
	97.72
	102.8

	1) At market prices.

Sources: Portuguese Statistical Office, OECD.


The following table gives an overview on transport related indicators per mode which will be summarised and complemented in the subsequent sections 2.1.1-2.1.5. 

Table 3
Basic transport related indicators for Portugal 1998 per mode

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

	
	
	
	
	
	
	
	
	

	Transport performance
	
	
	
	
	
	
	
	

	Passengers carried
	mill.
	-
	177.965
	754.932 
	5.6912)
	51.7049)  
	0.7681) 
	991060

	Passenger-km
	bill. Pkm
	-
	4.602 
	2.809 
	10.1042)
	-
	-
	17.515

	Goods transported
	mill. t
	280.3023)
	10.101
	-
	0.0822)
	-
	55.594 
	346.079

	Tonne-km
	bill. tkm
	26.9503)
	2.340
	-
	0.2472)
	-
	-
	29.537

	Network length
	1000 km
	48.9524)
	2.794
	2.5615) 
	-
	-
	-
	54307

	Employees
	1000
	54.9296)
	13.413 
	9.499 
	2.4327) 
	0.746 9)
	-
	81.019

	Gross investments 8)
	€ mill.
	1 459.6
	497.9
	-
	78.2
	2.9 10) 
	91.7
	2 130.3

	Gross capital stock8)
	€ mill.
	18 154
	2 914
	2 377
	703
	38 9)
	1 379
	25 565

	Accidents
	
	
	
	
	
	
	
	

	Number of injuries11)
	Casualties
	98 723
	141
	- 12)
	10
	:
	:
	98 874

	Number of fatalities
	Casualties
	2 145
	102
	- 12)
	7
	:
	:
	2 254

	Environment
	
	
	
	
	
	
	
	

	Direct transport emissions
	
	
	
	
	
	
	
	

	CO2
	Mill. t
	21.281
	0.306
	-
	2.504
	-
	-
	24.091

	PM2.5
	t (exhaust)
	-
	-
	-
	-
	-
	-
	-

	PM10
	t (non-exhaust)
	-
	261
	-
	-
	-
	-
	261

	NOx
	t
	291
	5 854
	-
	3 581
	-
	-
	9 726

	SO2
	t
	
	1 700
	-
	286
	-
	-
	1 986

	NMVOC
	t
	4 532 297
	-
	-
	3 730
	-
	-
	4 536 027

	
) Includes passengers embarking, disembarking and in transit. Source INE. - 2) Only includes data from national air-line companies (TAP, SATA, Portugália, Aerocondor) - 3) Data from 1999 - 4) National road network plus an estimation of the municipal network. - 5) Only includes data from the three main UPT operators (Metro, Carris and STCP) - 6) Only includes road freight; 1997 data – 7) Only includes data from ANA - 8) Infrastructure related. For road, rail, air and maritime modes values estimated with PIM model. Direct evaluation of assets for UPT. Inland infrastructure values from the accountancy of the companies. - 9) Transtejo e Soflusa - 10) Only Transtejo. - 11) Slight and severe injuries. -12) Within road account.




2.1.1
Road transport

Road transport is the main mode in Portugal for passenger and freight transport. In 1998, the national road network had a length of about 11 408 km representing a gross capital stock of € 18 154 million at 1998 prices. This value is 71% of the overall gross capital stock analysed in the different modes. The amount of the investment in 1998 was €1 459 million. The major part of the Portuguese road network is owned by the state, either under the financial responsibility of the central government or the municipalities. However, it should be stressed that, in 1998, 829 km of roads (mainly classified as motorways according to the national road plan of 2000) are under private concession (operated by BRISA, SA). Nowadays there are 7 private companies operating roads under concession contracts. 

Also during the years before the world exposition EXPO 98 there were large investments in the transport network, with special remark to the second bridge over the Tagus river. 

Many problems emerged in the collection of the road mileage data. In fact, due to the insufficient official data available the values were estimated using, as a starting point, the results produced in the "Study for the cost allocation of the transport infrastructure usage"
. The values obtained from that set of information are described in the next table.

Table 4
Road mileage driven in Portugal1)
– in million vehicle-km –

	
	All Roads
	Motorways2)
	National 
	Municipal 

	1996

	Total
	61 077
	4 800
	29 896
	26 381

	Motorcycles
	518
	46
	251
	221

	Passengers cars
	48 927
	3 386
	24 192
	21 348

	Light goods vehicles
	5 426
	1 125
	2 285
	2 016

	Heavy passengers vehicles
	567
	21
	290
	256

	Heavy goods vehicles < 12t gross weight
	720
	33
	365
	322

	Heavy goods vehicles > 12t gross weight
	2 368
	110
	1 200
	1 058

	Non-rigid vehicles
	2 551
	78
	1 313
	1 160

	1998

	Total
	67 774
	5 326
	33 175
	29 273

	Motorcycles
	574
	51
	278
	245

	Passengers cars
	54 292
	3 758
	26 845
	23 689

	Light goods vehicles
	6 021
	1 249
	2 535
	2 237

	Heavy passengers vehicles
	629
	23
	322
	284

	Heavy goods vehicles < 12t gross weight
	799
	37
	405
	357

	Heavy goods vehicles > 12t gross weight
	2 628
	122
	1 332
	1 174

	Non-rigid vehicles
	2 831
	87
	1 457
	1 287

	2005 

	Total
	91 215
	7 168
	44 649
	39 398

	Motorcycles
	773
	69
	374
	330

	Passengers cars
	73 069
	5 057
	36 130
	31 882

	Light goods vehicles
	8 104
	1 681
	3 412
	3 010

	Heavy passengers vehicles
	847
	31
	433
	382

	Heavy goods vehicles < 12t gross weight
	1 075
	49
	545
	481

	Heavy goods vehicles > 12t gross weight
	3 537
	164
	1 792
	1 581

	Non-rigid vehicles
	3 810
	117
	1 961
	1 732

	1) Estimated from the results presented in the "Study for the cost allocation of the transport infrastructure usage" (Direcção-Geral de Transportes - CESUR/ITEP/LNEC, 2000) 2)  BRISA motorways

Source: TIS


2.1.2
Rail transport

The Portuguese rail network has been completed since 1911. Since then, the road mode has been taking over market share from all other modes, mainly rail. Between 1991 and 1999 there has been a significant loss of passengers in this mode, of about 26%
. This had several consequences in the rail infrastructure: a notable number of lines have become less profitable and consequently have been shutdown. Thus, the rail network had 3 596 Km in 1960 which became 2 794 Km in 1998. In 1998, the estimated gross capital stock is of €2 914 million (at 1998 prices), representing 11.4% of the overall gross capital stock analysed across the different modes.

The Portuguese rail market is characterised by one dominating company, the public rail operator Caminhos de Ferro Portugueses (CP),. However, because of the recent legal framework that determined the split between infrastructure management and transport operation, a new operator came to the market in 1999. This private capital company is currently operating a single line of nearly 21 km in the Lisbon area. Currently, the rail network is used by the public service operators against payment of track access charges to the infrastructure operator.

Table 5 shows the train-km operated by CP in 1998 in the segments passenger and freight transport. This input data was utilised for all cost and revenue categories in the Portuguese pilot accounts.

Table 5
Train-km of Rail mode (CP) 1996, 1998

	
	Unit
	1996
	1998

	Train-km
	
	
	

	Passenger transport
	million
	35.290
	34.481

	Freight transport
	million
	8.822
	8.245

	Source: INTF


2.1.3
Public transport – tram, metro, bus

Given the difficulty in getting the complete set of data for all public transport companies in Portugal, because of the high dispersion of those elements, it was necessary to set a boundary for the data collection. Therefore, a selection of the main operators was made. The three principal companies operating in Lisbon and Oporto metropolitan areas were analysed - Metropolitano de Lisboa, EP (metro operator in Lisbon), Carris, (tram and bus operator,  Lisbon) and STCP, (tram and bus operator in Oporto). Some elements were possible to get in order to trace a picture of the overall Portuguese public transport market. In 1998, the urban transports of Lisbon and Oporto carried 64.4% of all passengers producing 60.8% of all passenger kilometres and in 1997, 21 urban public transport operators and 71 interurban were operating
. Please note that it was not possible to identify the weight of the analysed operators in the overall context because of lack of national indicators. Some basic indicators are presented in the table below. 

Table 6
Supply and network length of public transport in 1998

	
	Thousands passengers carried
	Million Passenger Km
	Thousands Vkm
	Network length - Km

	Lisbon
	508 811
	1 830.9
	63 110
	691

	Tram
	26 961
	57.7
	2 342 1)
	49

	Metro
	125 344
	561.2
	15 089 2)
	28

	Bus
	356 506
	1 212
	45 679
	614

	Porto
	246 121
	976.0
	4 493
	451.6

	Tram
	661
	2.0
	-
	-

	Bus
	245 460
	974.0
	-
	-

	1) Including elevators​ - 2) Carriages kilometre
Source: Annual reports Metropolitano Lisboa, Carris and STCP, DGTT, INE 1998.


It should be noted that the delimitation and definition of this transport mode caused difficulties for the pilot accounts. For example, the infrastructure costs of urban buses are included in the road infrastructure costs. Against this background, attention should be paid when the results between the different cost categories are interpreted for the mode urban public transport. A summary table of relevant public transport modes and their position within the accounts is given in table 7.

Table 7
Means of Public transport per cost category 
and modal transport account for Portugal

	
	Modal transport account

	UNITE categories
	Road account
	Public Transport account

	Infrastructure Costs
	All buses
	Tram - Carris and STCP and Metropolitano de Lisboa

	Supplier Operating Costs
	-
	Buses and Tram- Carris and STCP 

	Congestion Costs
	-
	Buses and tram - Carris and STCP

	Accident Costs
	All buses
	Tram, metro (no estimate for metro or light rail)

	Environmental Costs
	All buses
	-

	Taxes, Charges and Subsidies
	Total national fuel taxes revenues for all vehicles
	Tariffs and Subsidies - Carris, STCP and Metropolitano de Lisboa

	Source: TIS


2.1.4
Aviation

Until 1998, ANA S.A. was responsible for the execution of the investment in airport infrastructure and traffic control, but nowadays there is a new state owned company that is in charge of the later function. There are 3 international airports in the mainland and 4 in the islands of Madeira and Azores, all of them under the management of the same company. The Portuguese airports employed 2 342 people, earned revenues of more than € 274 million (ATC included) and invested € 78 million in infrastructures. The estimated gross capital stock in 1998 amounts to € 703 million. 

In 1998, about 15 million passengers were processed in the national airports, with more than 50% of the passengers processed by the airport of Lisbon. The three mainland airports processed 94% of the overall total of passengers. Regarding the transport service providers, one could mention that the Portuguese air operators transported 5.61 million passengers, 39% of which in internal traffic.

The Portuguese air companies produced, in the same year, 10 billion passengers kilometres and 0.2 million tonnes kilometres. Basic input data used for aviation is shown in table 8.

Table 8
Input data aviation 1996, 19981)
	
	Unit
	1996
	1998

	Takeoffs and landings1)
	1 000
	139.4
	172.4

	Passengers embarking/disembarking1)
	1 000
	12 916
	15 411

	Cargo loading/unloading2)
	1000 t
	124.5
	141.9

	1) Airports managed by ANA (Lisboa, Porto, Faro, J. Paulo II, Santa Maria, Horta and Flores) – 2) Excluding air mail.

Source: Annual reports ANA.


2.1.5
Inland waterway navigation 

The gross capital stock analysed in the inland waterway mode amounted to € 38 million. For the inland mode only the two major service providers were analysed (Transtejo and Soflusa). It should be stressed that these two companies retain a very high value of the national market share, for this mode. Both are operating in the Lisbon area and there is no common use of infrastructure among these two companies, in the production of their transport service. It should be stressed that while Transtejo owns the infrastructure needed for his operation, Soflusa (99% of the shares are in the hands of CP, the rail operator) is renting the facilities from another company (CP). 

2.1.6
Maritime shipping 

For the maritime shipping the value of the gross capital stock is € 1 379 million, representing 5.39% of the total overall transport infrastructure analysed. 

Data from main and secondary ports were taken into account in the analysis carried on this section.  

2.2
Input data per cost/revenue category

2.2.1
Infrastructure costs

The main input data for the road, rail, air and maritime modes were long and disaggregated investment time series per mode, needed for the perpetual inventory model. This model was then used to calculate the value of the capital stock and the capital costs. In the urban public transport mode, the data for the estimation of the capital stock (applying the direct valuation method) and capital costs were directly collected from the main operators. For the estimation of the capital stock and capital costs in the inland mode, data was collected from the assets maps of the Lisbon area operators because no other data could be provided.  Furthermore, data for the estimation of the running costs had to be collected from the annual reports, official statistics and available studies. Further data required was collected directly from the companies in charge of the infrastructure management. In the Portuguese version of the perpetual inventory model, it was assumed a set of life expectancies higher than the official published values (Official Accounting Plans - private and public sectors). Since this is a methodological issue, we show these assumptions in chapter 3. The input data and an evaluation of their quality are summarised in table 9.

2.2.2
Supplier operating costs

As previously referred, supplier operating costs are calculated only for public transport and rail services. For rail, the main data source was the annual reports of CP. The main data sources for urban public transports were the annual reports of Metropolitano de Lisboa, Carris, and STCP. 

Concerning the rail mode it is important to mention that until 1999 there was only one rail transport service operator: CP – Caminhos de Ferro Portugueses. This company had to manage both infrastructure and transport service until 1997. The main data source for this mode was the annual account report for 1996 and 1998. Though in 1996 C.P. had also infrastructure jurisdiction, separate accountancy was available for total costs. Despite of that, estimation was required for each cost category. It was not possible to obtain information about the level of fixed and variable costs.

For the urban public transport mode it was not feasible to collect data for all operators, as it was not possible to obtain statistical data, at national level, for this type of costs. Thus, although the results presented respect to the most important operators of the metropolitan areas, this level of information implies an underreporting of costs. Table 10 summarises the input data used.

Therefore, the main UPT operators selected within the scope of the Portuguese account were: CARRIS, bus and tram operator in Lisboa; Underground of Lisbon, metro operator in Lisbon and STCP, bus and tram operator in Oporto. Most of the results presented will cover all three operators, except when lack of data undermine that objective.

Table 9
Sources and quality of input data for estimating infrastructure costs

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

	Road
	Infrastructure data from the study "Public investment in transport infrastructures in Portugal" - for the Ministry of Planning, 2001; General State Accounts; Portuguese Road Institute (IEP); Brisa, SA, Ministry of Equipment (Intervenção Operacional dos Transportes) and official publication "Municipal Finances".

Capital stock and capital costs calculated by DIW.

Running costs estimated from the "Study for the cost allocation of the transport infrastructure usage"  CESUR/ITEP/LNEC for the Direcção-Geral de Transportes Terrestres and from data provided by IEP.
Additional data from the National Statistical Office (INE).
	3 categories of roads 
Figures estimated: Gross and net capital value, capital costs and running costs.
	The overall quality of data is good. Some data inconsistencies were found due to different data sources and different cost classification criteria.

Medium risk level of inconsistency in the running cost data.



	Rail
	Infrastructure data from the study "Public investment in transport infrastructures in Portugal" - Ministry of Planning, 2001, REFER, and CP. 

Capital stock and capital costs calculated by DIW. 
Running costs data from REFER and CP official business reports.

Additional data from the National Statistical Office (INE).

	No possible disaggregation from the available data 
Figures estimated: Gross and net capital value, capital costs and running costs.
	The investment data is of high quality. Good quality data for the 1998 running costs values. 1996 running cost values estimated by TIS.

	Public Transport
	Information for the calculation of capital stock provided by the companies in charge of the infrastructure management (direct valuation method). 

Additional data from the National Statistical Office (INE).
	Tram and metro. Buses are included in the road section. Figures estimated: Gross capital stock, capital costs. 

Running costs provided directly by the companies in charge of the infrastructure management.
	Good infrastructure data. 

	Air
	Infrastructure data from the study "Public investment in transport infrastructures in Portugal" - Ministry of Planning, 2001, General State Accounts, ANA (airport infrastructure provider) and Ministry of Equipment (Intervenção Operacional dos Transportes). 

Infrastructure capital stock and capital costs calculated by DIW for all aviation infrastructure services (PIM model). 

Running cost information from ANA annual reports and report "Visão XXI" (Roland Berger & Partners, 2001)

Additional data from the National Statistical Office (INE).
	No possible disaggregation from the available data for the capital stock and costs. 

Figures estimated: Gross and net capital value, capital costs and running costs.
	Good infrastructure data quality. Running costs estimation fairly good. 



	Inland waterway harbours
	Data for port infrastructure from CP (rail operator that rents the infrastructure to Soflusa)  and Transtejo (accounting based asset valuation).

Additional data from the National Statistical Office (INE).

	No possible disaggregation from the available data for the capital stock and costs.

Figures estimated: Gross and net capital value, capital costs.

No estimation of running costs was possible.
	Insufficient available data does not allow the estimation of the assets using a macroeconomic approach. Regarding the running costs it was not possible to split the infrastructure running costs from the transport service costs. 

	Maritime
	Investment data from the study "Public investment in transport infrastructures in Portugal" - Ministry of Planning, 2001 and General State Accounts. 

Infrastructure capital stock and capital costs calculated by DIW (PIM model).

Additional data from the National Statistical Office (INE).
	Only principal and secondary seaports were considered. Figures estimated: Gross and net capital value, capital costs. No running cost estimations were possible for seaports.
	Good quality of data on investments. However, no data available to determine running costs. 

	Source: TIS.


Table 10
Sources and quality of input data for estimating supplier operating costs

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

	Rail
	Until 1999 there was only one rail transport operator in Portugal: C.P. Though in 1996 both, infrastructure management and transport operation were still under jurisdiction of this company, separate accountancy was available in the annual account report.

For 1998, data was available in C.P. annual account report, now responsible only for the transport operation.
	The disaggregation level corresponds to the cost categories mentioned in the annual account report, which could be directly connected with the UNITE supplier operating costs categories.

 Disaggregation between variable and fixed costs was not possible to achieve.
	For 1996, for each specific cost category some values related with the rail service operation had to be estimated from information provided in the annual report (distribution of total infrastructure and operation costs).

For 1998, collected data is very good.

	Public transport
	Annual reports from CARRIS and STCP (main tram and bus operators in the metropolitan areas of Lisbon and Oporto).
	Aggregated expenditure by: material, services and supplies, personnel, depreciation, provision, others and interests.
	Data from CARRIS is of excellent quality. For the other operator (STCP) some data had to be estimated.

	Source: TIS.


2.2.3
Delay costs due to congestion

2.2.3.1
Road transport

a)
Motorised individual passenger traffic

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

· The values of travel time per vehicle kilometre were developed out of the values of time by travel purpose provided by the UNITE valuation conventions (Nellthorp et al., 2001). For car and motorcycle travel under free flow conditions the following values per passenger hour were used: Business: € 22.59, private and commuting: € 5.24 and leisure: € 3.49.

· Vehicle occupancy rates were taken out of Oporto and Lisbon Mobility Survey (1996 and 1998): per travel purpose. The occupancy rates applied to car travel were 1.23 for business travel, 1.20 for private/commuting and 1.55 for leisure trips.

· The share of trip purposes in individual motorised traffic were taken out of Oporto and Lisbon Mobility Survey (1996 and 1998): business 9.18% (Lisbon) and 5.85% (Oporto); private/commuting 73.65% (Lisbon) and 58.49% (Oporto), and leisure 17.18% (Lisbon) and 35.66% (Oporto). A further differentiation by road types and vehicle categories (cars and motor cycles) would be appropriate but it was not possible due to the data situation. 
· The shares of congested traffic were set according to calculations from the INDIVIÚ traffic model
 for Oporto and Lisbon metropolitan areas. No data was available for the rest of the country. The respective shares of congested car traffic ranges between 0.04% on national roads (for the Oporto region) and 1.37% on municipal roads (in the Lisbon area). Municipal roads in both metropolitan areas are mainly urban roads (see table 11).

· Average speeds of passenger cars and motorcycles by road categories under congested conditions were taken out of the INDIVIÚ traffic model. For cars a congested speed of 20 kph was adopted for  motorways, main roads (IP/IC
) and national roads and  10 kph for municipal roads.  No data was available for other vehicle types. 

Table 11
Basic input data and unit costs in individual road transport (1998)
	
	Average speed

kph
	Traffic volume

million vkm
	Share of congested traffic (%)

	
	Normal
	Congested
	Total
	Congested
	

	Lisbon
	
	
	10 375
	117.726
	1.14

	  Motorways
	120
	20
	718
	9.029
	1.26

	  Main roads (IP/IC)
	90
	20
	2 888
	36.316
	1.26

	  National roads
	75
	20
	2 242
	10.201
	0.46

	  Municipal roads
	40
	10
	4 527
	62.180
	1.37

	Oporto
	
	
	7 720
	13.646
	0.18

	  Motorways
	120
	20
	534
	1.656
	0.31

	  Main roads (IP/IC)
	90
	20
	2 537
	7.861
	0.31

	  National roads
	75
	20
	1 281
	0.465
	0.04

	  Municipal roads
	40
	10
	3 369
	3.665
	0.11

	Source: iNDIVIÚ traffic model; CESUR/ITEP/LNEC, 2000


b)
Road freight transport

Again, the estimation considered only Lisbon and Oporto metropolitan areas. Values of time for road freight transport are given in Euro per vehicle kilometre in the UNITE valuation conventions (Nellthorp et al. 2001) for light goods vehicles (28.68 €/vkm) and for heavy goods vehicles (30.83 €/vkm), both values concern the base year of 1998. These values of time represent the opportunity costs of time savings for the shipper and the haulier, and time-dependent operating costs borne by the haulier. These VOTs were not differentiated by the type of goods transported. 

Table 12
Basic input data and unit costs for road freight transport in Portugal 1998
	
	Average speed

kph
	Share of congested traffic 
%

	
	Normal
	Congested
	Lisbon
	Oporto

	LGV
	
	
	

	  Motorways
	100
	20
	1.26
	0.31

	  Main roads (IP/IC)
	80
	20
	1.26
	0.31

	  National roads
	60
	20
	0.46
	0.04

	  Municipal roads
	25
	10
	1.37
	0.11

	HGV
	
	
	

	  Motorways
	100
	20
	1.26
	0.31

	  Main roads (IP/IC)
	80
	20
	1.26
	0.31

	  National roads
	60
	20
	0.46
	0.04

	  Municipal roads
	25
	10
	1.37
	0.11

	Source:TIS


2.2.3.2 Public transport services

Public road passenger transport ideally includes all collective passenger transport services carried out on the road network. In contrast to individual road transport by car, where in addition to time costs, fuel costs (and possibly other variable operating costs) influence the decisions of the passenger, this is not the case for public Transport. Since only time costs and fares are costs perceived by the passengers, the fuel cost component is omitted here.

Two operators were considered: Lisbon (Carris) and Oporto (STCP) bus and tram operators. Though there are some lines of other suburban operators ending within city limits, Carris and STCP are the only urban operators in Lisbon and Oporto. Information about mileage driven and average vehicle occupancy were supplied by those two operators and as to information regarding trip purpose, values were obtained in the mobility surveys carried out in these two cities (business: Lisbon 3.50% and Oporto 2.00%; commuting: Lisbon 82.20% and Oporto 76.90%; leisure: Lisbon 14.3% and Oporto 21.1%). Finally, the percentage of congested mileage driven was obtained from the INDIVIU model, same as for individual passenger traffic. The values of travel time per passenger hour were set according to the UNITE valuation conventions (Nellthorp et al. 2001) for business, private/commuting and leisure travel. 

Thus, delay costs were defined as the difference between congested and normal travel time, multiplied by the number of pkm performed under congested conditions. The share of vehicle kilometres performed under congested conditions by road type were given by the operators themselves, as this information is collected and processed by Carris and STCP. No disaggregation by road types was carried out, though most of the public lines are within city limits, so they are mainly performed in urban roads (municipal roads). 

Table 13
Basic input data for public road1) transport in Portugal 1998
	
	Traffic Volume
Million passenger kilometres
	Share of congested traffic
%
	Average congested speed
khp

	
	Total
	Congested
	
	Congested

	Total
	2 242.038
	18.486
	0.83%
	5

	  Lisbon
	1 268.760
	17.427
	1.37%
	5

	  Oporto
	973.278
	1.059
	0.11%
	5

	1) Includes only values for bus and tram in Lisbon and Oporto

Source: Carris and STCP.


2.2.3.3
Aviation

a)
Air passenger traffic

In air passenger transport, delays are considered to be late arrivals of more than 15 minutes. In international air traffic, delays are determined by: (1) air traffic control, who can delay flights due to safety and capacity reasons, and (2) the airlines, represented by the association of European Airlines (AEA). The delay statistics published by Eurocontrol list only those delays caused by measures of air traffic control and thus omit all delays for which the airlines or airports are responsible. Data provided by the AEA only considers delays of AEA members but explicitly lists arrival and departure delays of more than 15 minutes by reason, while Eurocontrol lists delays between 1 and 60 minutes.

Although the current data set provided by AEA is not complete, it is preferred to the partial delay records of Eurocontrol. The available AEA statistics (annual report 2001) contains data on the Lisbon airport only. This airport accounts for 55.1% of the total number of passengers using the three international Portuguese airports. For the remaining airports, the share and the duration of delays could not be derived from the present data. It is important to mention that from 1996 to 1998 there was a significant reduction in the indicator: percentage of delayed flights in the Lisbon airport, according to data from CODA.

The value of time per travel purpose was based on Nellthorp et al. (2001). According to this source, delayed travel time was valued 1.5 times the normal travel time for all trip purposes. The share of travel purposes at the number of trips (Business: 31.1%, private/commuting: 0%, leisure: 68.9%) for 2000 was taken out of the annual passenger survey carried out by ANA (Portuguese Airports). Table 14 shows the basic input data for user cost estimates in air passenger transport for Portugal 1998. 

b)
Freight transport

The punctuality statistics of the Association of European Airlines does not primarily distinguish between passenger and freight flights. Moreover, a considerable amount of freight is loaded in passenger aircraft. For these purposes the probabilities and duration of delays applied to passenger trips were also applied for air freight transport. The average European value of freight travel time (4 € / tonne-hour for all commodities) was taken out of Nellthorp et al. (2001) and adapted to Portugal 1998. Input data for delays in air cargo traffic 1998 is shown in table 14.

Table 14
Basic input data on air traffic delays 1998

	Airport
	Total arrivals 1998 
(Passengers)
	Total cargo 1998
(1000 tonnes)
	Delay rate1)
(%)
	Average delay 
(minutes)

	    Lisbon
	5 726 096
	99 896
	16.02
	44.65

	1) Share of delays >15 minutes

Source: A.N.A. and estimated from AEA Punctuality data 2000.


Table 15
Sources and quality of input data for estimating congestion costs in Portugal

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

	Road
	Total vehicle mileage from CESUR/ITEP/LNEC, 2000.

Congestion data from the ÍNDIVIU traffic model. 

VOT from the UNITE conventions.

Vehicle occupancy rates from Oporto and Lisbon Mobility Survey (1996 and 1998).

No data available in order to obtain extra fuel costs.
	Disaggregation by travel purpose: business, private/commuting leisure and freight. 
No disaggregation by type of vehicle was possible to carry. Data presented concerns cars, LGV (<12t) and HGV (>12t).

Road disaggregation by: Motorways, Main roads (IP/IC), National roads and Municipal roads.
	Input data is good. Empirical data collection shows a higher congestion rate to those estimated in the model. 

	Rail
	No delay information available
	No delay information available
	No information available

	Public Transport
	Occupancy rates, traffic volumes and vehicle capacity were given from the operators (Carris and STCP).

Congestion data from the ÍNDIVIU traffic model

Trip purpose were obtained in the mobility surveys carried out in Lisbon and Oporto

VOT from the UNITE conventions.
	Disaggregation by operator. No data available to disaggregate by type of road or mode (bus and tram).
	Basic data is good.
No data available for 2005

	Air
	Delay statistics from EUROCONTROL and the Association of European Airlines (AEA)
	55.1% of total flights covering Lisbon airport.
	Very good data for the major airport. For the remaining two international airports no estimation is given.

	Inland waterway
	No delay information available
	No delay information available
	No information available

	Shipping
	No delay information available
	No delay information available
	No information available

	Source: TIS.


2.2.4 Accident costs

Accident costs must be estimated separately by mode of transport. However, there is a great disparate between the Road mode and all the other modes. Road accidents represent more than 90% of the victims and material damages of transport accidents and are followed at distance by rail and public transport modes. Data achieved for aviation accidents is not extensive and represents only minor accidents. For fluvial and maritime modes we could not find accidents data series, so we could not present any kind of results for these modes. Nevertheless we can strongly suspect that the  impact of the two last modes is negligible and does not affect at all the results achieved with this applied research.

In contrast to other external cost elements, it is necessary to recognize and harmonize the stochastic nature of accidents. To deal with this situation we used the approach proposed by Doll et al. (2000): “... that in modes where accidents are not so frequent, air, maritime and rail, a five-years average should be use. This may also be appropriate for road transport when the information is disaggregated.” For aviation we used only a three years average, because this was the only data available. 

The physical inputs can be divided in two classes: material damages (or number and severity of accidents) and human damages – number of fatalities and injuries and its severity (for the last). For all the modes, except the Road one, we could not gather information on material damages, so only costs over human life were assessed. The input data is shown in tables 16 to 18 and remarks on their quality are given in table 19. 

Accident costs have five categories: material damages, administrative (and legal) costs, medical and hospital and rehabilitation of accident victims, losses of production (economic added value to society) and finally the risk value, which represents the ex ante value for life and is measured by the Willingness to Pay (WTP) for risk reduction by the transport system users. The input data for these cost components refer to valuations and unit costs and are reported in table 20.

Table 16
Basic input data for estimating accident costs: 
Total Number of Accidents in Portugal for 1996 and 1998

	
	Accidents reported to authorities
	Accidents not reported(1)
	Total number of accidents

	
	Slight(2)
	Severe
	Slight
	Severe
	Slight
	Severe

	1996

	Road / public transport
	492 780
	49 265
	189 721
	13 547
	682 501
	62 812

	  Damage to vehicles
	492 780
	49 265
	189 721
	13 547
	682 501
	62 812

	    Passenger car
	262 919
	22 965
	101 224
	6 315
	364 143
	29 280

	    Motorcycle & mopeds
	176 972
	21 217
	68 134
	5 834
	245 106
	27 051

	    Bus/Coach & Tram
	3 202
	210
	1 232
	58
	4 434
	268

	    LGV
	41 684
	3 953
	16 048
	1 087
	57 732
	5 040

	    HGV
	6 677
	686
	2 571
	188
	9 248
	874

	    Others
	1 327
	235
	511
	64
	1 838
	299

	  Public property
	:
	:
	:
	:
	:
	:

	  Other private property
	:
	:
	:
	:
	:
	:

	1998

	Road / public transport
	509 564
	49 319
	178 348
	12 329
	687 912
	61 648

	  Damage to vehicles
	509 564
	49 319
	178 348
	12 329
	687 912
	61 648

	    Passenger car
	290 515
	28 123
	101 681
	7 031
	392 196
	35 154

	    Motorcycle & mopeds
	179 425
	17 367
	62 798
	4 341
	242 223
	21 708

	    Bus/Coach & Tram
	6 538
	636
	2 288
	159
	8 826
	795

	    LGV
	20 950
	2 030
	7 333
	507
	28 283
	2 537

	    HGV
	5 013
	484
	1 755
	121
	6 768
	605

	    Others
	7 123
	679
	2 493
	170
	9 616
	849

	  Public property
	:
	:
	:
	:
	:
	:

	  Other private property
	:
	:
	:
	:
	:
	:

	Rail(3)
	23
	253
	:
	:
	23
	253

	  Rolling stock
	23
	163
	:
	:
	23
	163

	  Other company assets
	0
	90
	:
	:
	0
	90

	  Public property
	:
	:
	:
	:
	:
	:

	  Other private property
	:
	:
	:
	:
	:
	:

	Aviation(4)
	10
	14
	:
	:
	10
	14

	  Rolling stock
	10
	14
	:
	:
	10
	14

	  Other company assets
	:
	:
	:
	:
	:
	:

	  Public property
	:
	:
	:
	:
	:
	:

	  Other private property
	:
	:
	:
	:
	:
	:

	Inland navigation
	:
	:
	:
	:
	:
	:

	Maritime shipping
	:
	:
	:
	:
	:
	:

	1) Own calculations made using figures from insurance companies (ASP) and the underreporting coefficients of 1,385 and 1,275 respectively for 1996 and 1,35 and 1,25 for 1998. - 2) Own calculations made using the official figure of 461 028 slight accidents for 1995.  - 3) Five years average using the available data series of 1995-99, from INE. - 4) Three years average using the unique data series of 1996-98, from INAC.

Sources: DGV, DGTT, ASP, INE and INAC, complemented with own calculations.


Table 17
Basic input data for estimating accident costs: 
Total number of casualties in Portugal for core year of 1998

	
	Casualties reported to authorities(1)
	Accidents not reported(2)
	Total number of casualties

	
	Slight injuries
	Severe injuries
	Fatali​ties
	Slight  injuries
	Severe injuries
	Fatali​ties
	Slight  injuries
	Severe injuries
	Fatali​ties

	Road / public transport
	58 426
	8 177
	1 865
	23 370
	8 751
	279
	81 796
	16 928
	2 144

	  Car drivers
	14 444
	2 021
	441
	5 778
	2 162
	66
	20 222
	4 183
	507

	  Car passengers
	13 373
	1 872
	359
	5 349
	2 003
	54
	18 722
	3 875
	413

	  Motorcycle & mopeds drivers
	14 526
	2 033
	441
	5 810
	2 175
	66
	20 336
	4 208
	507

	  Motorcycle & mopeds passengers
	2 654
	371
	47
	1 062
	397
	7
	3 716
	768
	54

	  Public Transport personnel
	158
	22
	6
	63
	24
	1
	221
	46
	7

	  Public Transport passengers
	468
	66
	6
	187
	71
	1
	655
	137
	7

	  LGV drivers
	1 286
	180
	41
	514
	193
	6
	1 800
	373
	47

	  LGV personnel
	720
	101
	9
	288
	108
	1
	1 008
	209
	10

	  Other Light Vehicle drivers
	274
	38
	7
	110
	41
	1
	384
	79
	8

	  Other Light Vehicle personnel
	373
	52
	6
	149
	56
	1
	522
	108
	7

	  HGV drivers
	284
	40
	26
	114
	43
	4
	398
	83
	30

	  HGV personnel
	196
	27
	5
	78
	29
	1
	274
	56
	6

	  Other Heavy Vehicle drivers
	31
	4
	3
	12
	4
	0
	43
	8
	3

	  Other Heavy Vehicle personnel
	4
	0
	0
	2
	0
	0
	6
	0
	0

	  Pedestrians
	7 627
	1 069
	356
	3 051
	1 144
	53
	10 678
	2 213
	409

	  Cyclists
	1 408
	197
	65
	563
	211
	10
	1 971
	408
	75

	  Others
	600
	84
	47
	240
	90
	7
	840
	174
	54

	Rail(3)
	96
	68
	108
	:
	:
	:
	96
	68
	108

	  Passengers 
	43
	11
	11
	:
	:
	:
	43
	11
	11

	  Rail staff
	32
	8
	2
	:
	:
	:
	32
	8
	2

	  Collisions, mainly at level grade
	7
	16
	26
	:
	:
	:
	7
	16
	26

	  Unprotected at level grade 
	1
	4
	10
	:
	:
	:
	1
	4
	10

	  Unprot. crossing  rail facilities
	12
	28
	56
	:
	:
	:
	12
	28
	56

	  Others 
	1
	1
	3
	:
	:
	:
	1
	1
	3

	Aviation(4)
	207
	156
	86
	:
	:
	:
	207
	156
	86

	Inland navigation 2)
	:
	:
	:
	:
	:
	:
	:
	:
	:

	Maritime shipping
	:
	:
	:
	:
	:
	:
	:
	:
	:

	1) Figures for injuries were reported in an aggregated form. Slight and severe injuries estimated proportionally to other disaggregated figures grouped in a different form. Fatalities given directly. - 2) Own calculations using underreporting coefficients of 1,40, 2,07 and 1,15 respectively for slight and severe injuries and fatalities. These coefficients are based on official values for 1987 (PRP, DGTT) with own corrections. - 3) Five years average with the available data series of 1995-99. Injuries disaggregated using own estimates, from INE. - 4) Three years average with the unique data series of 1996-98, from INAC. Injuries disaggregated using own estimates.

Sources: PRP, DGV, DGTT, ASP, INE  and INAC, complemented with own calculations.


Table 18
Basic input data for estimating accident costs: 
Total number of casualties in Portugal for the year of 1996

	
	Casualties reported to authorities(1)
	Accidents not reported(2)
	Total number of casualties

	
	Slight injuries
	Severe injuries
	Fatali​ties
	Slight  injuries
	Severe injuries
	Fatali​ties
	Slight  injuries
	Severe injuries
	Fatali​ties

	Road / public transport
	55 785
	10 842
	2 100
	27 898
	13 227
	463
	83 683
	24 069
	2 563

	  Car drivers
	12 125
	1 959
	431
	6 063
	2 390
	95
	18 188
	4 349
	526

	  Car passengers
	12 840
	1 759
	359
	6 420
	2 146
	79
	19 260
	3 905
	438

	  Motorcycle & mopeds drivers
	13 981
	2 907
	504
	6 991
	3 547
	111
	20 972
	6 454
	615

	  Motorcycle & mopeds passengers
	2 823
	528
	60
	1 412
	644
	13
	4 235
	1 172
	73

	  Public Transport personnel
	55
	10
	2
	28
	12
	0
	83
	22
	2

	  Public Transport passengers
	249
	24
	2
	125
	29
	0
	374
	53
	2

	  LGV drivers
	2 433
	405
	94
	1 217
	494
	21
	3 650
	899
	115

	  LGV personnel
	1 525
	235
	37
	763
	287
	8
	2 288
	522
	45

	  Other Light Vehicle drivers
	0
	0
	0
	0
	0
	0
	0
	0
	0

	  Other Light Vehicle personnel
	0
	0
	0
	0
	0
	0
	0
	0
	0

	  HGV drivers
	439
	70
	16
	220
	85
	4
	659
	155
	20

	  HGV personnel
	195
	41
	10
	98
	50
	2
	293
	91
	12

	  Other Heavy Vehicle drivers
	99
	29
	26
	50
	35
	6
	149
	64
	32

	  Other Heavy Vehicle personnel
	27
	9
	5
	14
	11
	1
	41
	20
	6

	  Pedestrians
	7 194
	2 473
	480
	3 597
	3 017
	106
	10 791
	5 490
	586

	  Cyclists
	1 228
	298
	58
	614
	364
	13
	1 842
	662
	71

	  Others
	572
	95
	16
	286
	116
	4
	858
	211
	20

	Rail(3)
	96
	68
	108
	:
	:
	:
	96
	68
	108

	Aviation(4)
	207
	156
	86
	:
	:
	:
	207
	156
	86

	Inland navigation
	:
	:
	:
	:
	:
	:
	:
	:
	:

	Maritime shipping
	:
	:
	:
	:
	:
	:
	:
	:
	:

	1) Figures taken from DGV (1996) directly. - 2) Own calculations using underreporting coefficients of 1,50, 2,22 and 1,22 respectively for slight and severe injuries and fatalities. These coefficients are based on official values for 1987 (PRP, DGTT) with own corrections. - 3) Same five years data series used for the core year of 1998, from INE. - 4) Same three years data series used for the core year of 1998, from INAC.

Sources: PRP, DGV, DGTT, ASP, INE and INAC, complemented with own calculations.


Table 19
Source and quality of data for estimating accident costs by transport mode

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

	Road
	Good annual data on accidents compiled by the Accidents Observatory from DGV – General Road Directorate and published on several reports: DGV and INE (National Institute of Statistics). Underreporting of road accidents was estimated using data from an unique PRP study using a sample procedure over 1987, which allowed to calculate these coefficients with substantial veracity. To use the coefficients for 1996 and 1998 some reductions were introduced to account the real improvement of all the legal and statistic system. Accident data is published in a very disaggregated way. Unfortunately not all the figures are structured on the best way to proceed directly the type analysis previewed within the framework of UNITE. Last, previously data was confronted with data from the National Association of Insurance Companies (ASP). 
	6 vehicle categories were defined, including public transport. 

9 levels of disaggregation, separated by driver or passenger, when possible

No data published for different road types: motorways, trunk roads and urban roads. 
	Good input data, but the difference between the number of accidents actually occurring and the number reported to the police and to insurance has been estimated using data from PRP, DGTT and own actualisation estimates. 

A proxy separation proportional to traffic mileage is presented. However one should notice this is not entirely truth as urban accidents are less severe than accidents that occur on motorways and national roads.

	Rail
	Number and severity of accidents taken from the German National Statistical Office. Passengers and  rail transport staff are considered, but no accidents resulting from construction or suicides are considered. 5 year average is used for deriving yearly figure.
	Good level of disaggregation for accident causes, but no separation between passengers and freight traffic.
	Good official statistics. No division of statistics between Portuguese National Railways (CP) and the other non-national operator. No problems with underreporting.

	Public Transport
	Public transport data is published by the same sources as road transport – except for Metro, for which no significant data was available. 
	see road transport
	see road transport

	Air
	Number of accidents and injuries given from the National Civil Aviation Institute (unpublished data). Only passengers and transport staff are considered. A unique series of 3 years is used.
	One total for civil aviation without information on the type of flight: recreational, private, commercial.
	No official statistics. We could not evaluate underreporting, but assume there are no problems – even so, figures are not significant.

	Inland waterway
	No accident data available.
	No data available
	No data available

	Maritime Shipping
	No accident data available.
	No data available
	No data available

	Source: TIS.


Table 20
Source and quality of data for estimating accident costs by cost category

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

	Costs of medical treatment
	Costs and share of accident types with and without a steady reduction of working power and direct replacement costs: German values transferred(1) :

Age structure of fatalities and severe injuries: reports from DGV. 

Number of victims of employable age: INE
	Injuries by severity class and reduction of working power.
	Average length of illness: IWW estimates.
Population statistics: good data. 

Values comparable to those from the national study from DGTT – CESUR/ITEP/LNEC (Silva et al. 2000). 

	Valuation of administrative costs 
	Police average time spent per accident from the PSP (National urban police) Studies Office. Other administrative costs for insurance companies and the legal system transferred  from 1987 National study made by PRP (1993) (2) 


	Road: costs of police, insurances and legal system per transport mode and severity of accident. (3)
	Police time required per accident for road and police costs: Reasonable data based on expert opinion from police Studies Office, for road. Acceptable estimates for administrative costs of insurance companies and justice. Only problem is data age (from 1987) – there is a need for actualisation.

	 
	Road: average cost of material damage to vehicles for reported accidents (higher) and for non-reported accidents (lower, mainly for accidents without victims). 

Estimations for other modes not done.
	By vehicle category and severity of accident
	Rough estimates made using expert opinion and own calculations based on total material costs and total accidents reported by insurance companies (ASP).

Not transferable to other modes. 

No estimation for other modes.

	Production Losses
	Age structure of fatalities and severe injuries: reports from DGV. 

Duration of disability to work: use of German values with own corrections.

Estimation of Net Loss Production and Replacement costs: INE4) and EuroStat.
	By type of victim and severity for injuries (with and without SRWP).
	Age structure of victims: good data.

Duration of disability to work: transfer of data acceptable. Uncertainty about efficiency ratio between Portuguese and Germany healthcare systems.

Good estimates of average income and private consumption per capita. Due to Portuguese socio-economic situation of over-consumption, ‘Human Capital’ methodology is not perhaps the best instrument for assess individual economic value added to society.

	Risk Value
	UNITE standard values (Nellthorp et al. 2000)
	Risk values for accident victims only. No risk value for relatives and friends
	Value is based on latest available studies and standardised for UNITE. The risk value of € 1.12 million for Portugal implies that this category represents the largest accidents cost.

There are no National estimates of risk value and this cost category is never present on the few National studies produced yet. Given the fact that this cost category is the major one, representing more than 50% of all costs, it is difficult to assess the level of certainty only on the base of a pure economic transference. The UNITE value must be interpreted as a proxy one.

	1) Using an Index on GDP per capita. See Table V.1 on Nellthorp et al. 2001. - 2) Using a National series of GDP per capita based on a PPP index. - 3) For the other modes only a rough estimate for the costs of police was applied. - - 4) Two studies on household income and consumption, concerning the strong level of Portuguese over-consumption during the last five years.
Source: TIS.


2.2.5
Environmental costs

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

2.2.5.1
  Air pollution

The main input data sources for estimating costs of air pollution was the information provided by the GASA –Group of Environmental Systems Analysis of the Faculty of Science and Technology (Universidade Nova de Lisboa). This workgroup has conducted a study for the estimation of the emissions of a set of transport modes. 

Table 21
Environmental data in GASA database

	
	Source

	Emissions
	

	SO2, NOx, NH3, NMVOC, 
particles  
	National study provided by the GASA group from the Faculty of Science and Technology – UNL

	Source: GASA -  FCT.


Emission data

As the formation of secondary pollutants such as ozone or secondary particles depends heavily on the availability of precursors in the atmosphere, the GASA database provides a European wide emission inventory for SO2, NOx, NH3, NMVOC, and particles as an input to air quality modelling. This database relies heavily on the information provided on the CORINAIR 94 inventory. (http://www.aeat.co.uk/netcen/corinair/94/). 

For the calculation of the costs of direct emissions from vehicle operation emission, inventories in spatial disaggregation are needed, i.e. a geo-coded data set for the different air pollutants. For each mode or vehicle category (e.g. road passenger transport, motorcycles, heavy goods vehicles) an emission inventory, giving total vehicle emissions in spatial disaggregation, was produced. This input data is shown in table 23.

Table 22
Direct transport emissions in Portugal 1998 
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a)
Road transport

Emissions were obtained from a detailed emission model developed by GASA – Analysis Group of Environmental Systems and are reported in a official study of the Environmental Ministry. The information is disaggregated by vehicle and road type. Calculations were based in the available information or own estimations for the different vehicle categories on the mileage, the technology of the vehicles, the fuel quality and driving behaviour patterns.

The former results from fuel combustion are treated as PM2.5, which is more harmful than the coarser particle fraction PM10. Non-exhaust emissions, stemming from tyre and break wear, are treated as PM10.

It should be stressed that, in this particular cost estimation, the input on road vehicle mileage driven differs from the one that it is used uniformly across all the other road mode cost estimations. The option here was to use the input data of the study of GASA although the different methodological approach for the estimation of that set of indicators conducted to different results.

b)
Rail transport

The Rail National Institute (INTF) provided data on total emissions due to electric traction (electricity production) and diesel traction (fuel usage). The allocation to diesel traction and electric traction was based on the fuel use applying emission factors given in the Emission Inventory Guidebook (European Environmental Agency, 1999).

Information on the structure of the CORINAIR emission inventories can be found in McInnes (1996). 

c)
Public transport

For public transport a problem arises from the scarce and incomplete data available regarding the mileage of urban buses. From the existing data, urban buses cannot be clearly separated from the vehicle category “buses” considered for road transport. To avoid double counting only public transport with electric traction was considered in the emission estimation. Public transport services operated with diesel buses are included in the road transport account.

d)
Air transport

The emissions due to aviation were calculated for landing and take-off (LTO) at a national level, based on detailed data on aircraft movements per aircraft type. The data collected covers the majority of all commercial aircraft movements in Portugal. 

2.2.5.2
Global warming

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

2.2.5.3
Noise

For both transport modes the estimation were made only for daytime. For the impact calculations, the central value of each of the noise level bands was used. For the class “> 75” dB(A) a value of 77.5 dB(A) was taken, which most probably represents an underestimation (see table 25).

a)
Road transport

Compared with information on airborne emissions the data quality concerning noise exposure is rather poor for road transport. Exposure estimates from the Portuguese Environmental Ministry for 1996 were used, as more recent data was not available. A further breakdown of the exposure by passenger or goods transport or vehicle type was not possible (see table 26).

b)
Rail transport

The situation for rail transport is the same as for road transport. Exposure estimates from the Portuguese Environmental Ministry (DGA) for 1996 were used for the calculations, given the lack of more recent data.

Table 23
Percentage of Portuguese population exposed to road and railway noise - 1996

	Total Population (x103)
	9 455

	Leq

dB(A)
	Persons exposed in the day (x103)

	
	Rail
	Aviation
	Road  (highway, urban and rural)
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c)
Public transport

Separate noise exposure estimates due to public transport are not available. It should be referred that a parcel of noise costs is included in the road account.

d)
Air transport

Although noise is a prominent issue of aviation, exposure estimates for the whole mode are not available. 

e)
Other modes

For inland waterway transport and maritime shipping noise damages can be expected to be negligible.

2.2.5.4
Summary

Table 24 presents a summary of all input data used for the estimation of different types of environmental costs as well as references on the quality of the data.

Table 24
Source and quality of input data for estimating environmental costs

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

	Air Pollution
	Vehicle emission data calculated from vehicle mileage (GASA - FCT) and emission factors (Emissino Inventory Guidebook).
	The emissions of CO2, NOx and NMVOC are estimated for road transport (9 vehicle types).
The emissions of CO2, PM10, NOx and SO2 are estimated for rail (passenger and freight) and for emissions due to the production of petrol diesel and electricity.
The emissions of CO2, NOx, SO2 and NMVOC are estimated for aircraft. Emissions for shipping and inland waterways are not estimated.

Public transport buses: could not be isolated from road account and is included there.
	Data level high for input data. 
Use of sophisticated model (IPM) to measure the dispersion and chemical conversion of emissions, the calculation of physical impacts and a valuation of these effects. Even though the model is established and has been previously used for the estimation of emissions of power production and transport within Europe and reflects the current knowledge within the field, it is like all models are accompanied by uncertainties and the values given are best estimates only.

	Global warming
	Vehicle emission data for CO2 as above
	Road, rail (passenger and freight), and aviation.

Public transport buses: could not be isolated from road account and is included there.
	Data is of high quality. Uncertainty remains with the valuation of CO2. A shadow price of €20 per tonne CO2, has been used. This value is lower than assumed in previous studies, but reflects the latest estimates available.

	Noise
	Exposure estimates from the Portuguese Environmental Ministry (DGA) from 1992 used for road and rail transport. Exposure data for aircraft noise is not available. Noise exposure for inland waterway and shipping is negligible. 
	Road (9 vehicle types), rail (passenger and freight).
Public transport buses: could not be isolated from road account and is included there.
	Exposure data is of good quality, but not recent. Results dependant on the valuation of illness arising from noise exposure.

	Source: GASA – FCT, DGA, Emission Inventory Guidebook.


2.2.6
Taxes, charges, subsidies

Table 21 gives an overview of the data used. In general, data quality is considered to be good though in some particular items estimations had to be made.

Table 25
Input data for taxes, charges and subsidies

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

	Road
	Motorway tolls revenues from the National Institute of Statistics; Shadow tolls for 2005 from paper on "Planning and implementation of transport and communication infrastructures" (Viegas, J.M., 2000) Municipal circulation tax, fuel tax, goods transport tax and circulation tax from the General State Account; Subsidies to exploration and investments from the operators.
	Disaggregation by type of tax. 
	Good data, high quality. For 2005 forecasts it was considered the findings of previous studies and expected changes in car vehicles in use.

	Rail
	Data concerning revenues from passenger’s tariffs, freight charges and state subsidies obtained from the rail operator C.P. - Caminhos de Ferro Portugueses.
	Revenues divided by type of charge and also estimation by type of transport (Suburban, Inter-city and regional, fast trains and freight)
	Good data quality. Estimation of revenues per type of transport (Suburban, Inter-city and regional, fast trains and freight) for 1996. For 1998 values were already available.

	Public Transport
	State subsidies and revenues from passengers tariffs obtained from the annual account report of each operator considered. It was not possible to present data on energy and fuel taxes due to lack of data.
	Data disaggregated by mode and operator.
	Good data quality.

	Air
	Aeronautical and non-aeronautical revenues are presented for the airports of Lisbon, Oporto and Faro. Exception to be made to the air navigation charges where national total value is presented. Data was collected from the Portuguese airport operator.
	Disaggregated by the following types of revenues: landing and take off charge, aircraft parking, passengers tax, other revenues, air navigation and total non-aeronautical revenues..
	Good data quality.

	Inland waterway
	Passengers tariffs revenues and state subsidies collected from the two inland transport operators (Soflusa and Transtejo). No data available for infrastructure user charges.
	Data disaggregated by operator.
	Good data quality. Estimation of passenger tariffs for 2005 carried out considering the forecasted change in patronage.

	Shipping
	Charges from services to ships, merchandise and equipment rental. No data available for taxes and subsidies.
	Data disaggregated by 3 types of revenue.
	Good data quality.

	Source: TIS


3
Methodological issues

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

3.1
Methodology for estimating infrastructure costs

Infrastructure costs contain capital costs (depreciation and interests) for new investments and replacement of assets on the one hand and for running costs for maintenance, operation and administration/ overheads on the other hand. The basis for estimating capital costs is the value of the capital stock. Several methods to quantify the capital stock are described in Link et al. (2000 a). For the Portuguese pilot accounts the perpetual inventory method (see box 1 for a summary description) was applied for the road, rail, air and maritime modes, with underlying long investment time series for the mode in total. In the road mode it was possible to present disaggregated running costs figures for three types of roads: motorways, national roads and municipal roads. For the urban public transport mode the direct valuation method was applied using the direct replacement costs information obtained from the companies. Tram lines, catenary system and energy distribution facilities were considered in the calculation. The assets types taken into account on the estimation of capital stock and capital costs in the subway were lines, stations, signalling and control equipment and other facilities. For the inland mode, it was only possible to present values based on the companies' accounts due to the low level of available data. In this mode, stations and harbours were considered in the estimation of capital stock and capital costs. 

Table 30 describes the life expectancies of infrastructure asset per mode used in the capital stock and capital cost estimations. All assets were valued at constant prices of 1998, which is the core year of account, except for the inland harbours (1996 and 1998 prices). It was not possible to achieve a separation between transport and non-transport related parts for all modes. Furthermore, the data situation did not also allow a separate presentation of capital costs for new investments and replacement of assets.

While for the air and rail modes, running costs could be directly taken or estimated from the annual reports of the companies, it was necessary to approach the operators or to cross data from different sources to get an estimation for the UPT and road modes. These estimations are discussed in detail in the following sections.

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

Box 1
The perpetual inventory model used for the Portuguese pilot accounts

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

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

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

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


VN t
:
Net value of assets at time t


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


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


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

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

Within the net-concept the annual depreciation Dt,t+1 is considered. The net value of assets describes the time-value of all assets which have not yet exceeded life-expectancy. According to the international conventions of the System of National Accounts (SNA) see for example UN (1993), most countries use a linear depreciation method. 

This type of simple perpetual inventory model was used for the Portuguese pilot accounts. The perpetual inventory model requires in general long time series on annual investment expenditures, information on life expectancies of assets, and initial values of the capital stock (except when the investment time series is as long as the life expectancy). 




Table 26
Life expectancies of infrastructure assets per mode (PIM model and capital costs) 


	Mode 
	Life expectancy (years) 1)

	1. Road
	45

	2. Rail
	30

	3. Tram and metro infrastructure
	30

	4. Inland waterways
	30

	5. Inland waterway harbours and seaports
	30

	6. Airports
	30

	1) Adapted from the life expectancies used in the German account assets valuation (UNITE D5).

Sources: DIW, TIS.


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

The general approach was to carry out separate model runs with the perpetual inventory model (road, rail, air and maritime). For the urban public transport the asset quantities were multiplied by the 1996 unit prices while in the inland mode it was presented the value registered in the operators accounts or defined by law. 

The 2005 forecasts were produced for road, rail and air from official investment projections data. In the urban transport mode estimations were produced from data collected directly from the companies. It was not possible to present any forecast for the maritime and inland waterway modes. 

Running costs were estimated case by case from data provided by the companies or using data from official studies as a departure basis. Transport volumes were estimated, as they were considered for the assessment of this type of costs, namely for the extrapolation of results of previous years.

3.1.1
Road

Core year 1998: Capital stock and capital costs were obtained from the perpetual inventory model. Input data was collected from several sources: official studies, official statistics and infrastructure managers. Calculations were carried out by DIW . Running costs were estimated using the departure values from 1995 included in the "Study for the cost allocation of the transport infrastructure usage" (CESUR/ITEP/LNEC). For motorways and national roads it was assumed that the per km value of the categories "maintenance" and "operation" (including signalling) varies proportionally with the foreseen road length while the category "administration" was assumed to increase 1% per year. The length of municipal roads was assumed to remain constant. The National Statistical Institute stopped the publication of the municipal road length indicator in 1994 because data was not considered to be reliable, probably indicating higher values than the reality. Thus, it was considered sensible to keep the values of maintenance, operation and administrative costs unchanged during the period in analysis. On the other hand the information about total road future investment does not shed light on changes in the municipal network.

Allocation of total infrastructure costs was carried by  vehicle type. Allocation of capital costs (or capacity costs) was carried out dividing these costs by the estimated road mileage driven in each vehicle weighted in function of  equivalent factors kilometre. This factors take into account the fact that the road capacity is to a different extent occupied by the different vehicles types. Therefore, the basic idea behind the equivalent factors is that occupancy  differences depends on different speeds rather than on the occupied space. For the allocation of variable costs (maintenance and operation costs) AASH(T)O
 factor kilometres were applied to the road mileage driven by heavy vehicle categories. Administrative costs, which in our analysis are a component of running costs, were allocated by vehicle kilometre. The sets of correction factors used in the German cost allocation method, as described in the study “Infrastructure Capital, Maintenance and Road Damage Costs for Different Heavy Goods Vehicles in EU” (DIW, Infras, Herry and NERA), were adapted to the Portuguese account data context. Serious problems occurred in the allocation per type of road. Due to high aggregation of capital costs results, disaggregated allocation could also be reported for running costs (operation, maintenance and administrative costs).

Disaggregated vehicle fleets and road mileage driven were estimated in order to allow the allocation of costs either by vehicle types or by vehicle kilometre. Vehicle fleets were estimated from 1995 values presented in the “Study for the cost allocation of the transport infrastructure usage" (Direcção-Geral de Transportes - CESUR/ITEP/LNEC, 2000), assuming an average growth of 5.2%.
 
Year 1996: The same methodology as for 1998 was applied.

Forecast methodology: Capital stock and capital values were calculated by using the perpetual inventory model. Running costs and cost allocation were obtained using the same methodology as for 1998.

3.1.2
Rail 

Core year 1998: Capital stock and capital costs were calculated by using the perpetual inventory model. 

Running costs were estimated from the elements included in the annual report of REFER. Estimation of running costs in the changing environment of the sector of the last years was extremely difficult given the differences in the reported accounts. One could say that personnel transfers from CP to REFER were only completed in 1999, which made difficult to assess which costs belong to whom. This was the reason why the running costs reported in 1996 were higher than 1998. This had also implications in the reported supplier costs. Cost allocation was carried out for freight and passenger trains, considering information provided by REFER which point out that, in average, the variable running costs per train kilometre of the freight segment is 2.6 times higher than in the passenger segment (index aiming at the determination of infrastructure charges). Fixed costs (capital and part of running costs) were just allocated by train kilometre. It was assumed that rail infrastructure serves fully for transport functions.

Year 1996: The same methodology as for 1998 was applied, except for the running costs which were taken from the CP annual report.

Forecast methodology: Capital stock and capital costs were calculated by using the perpetual inventory model. The investment forecast for the tracks stem from the investment planning of REFER. This reflects the process of structural change of the sector that is now completed. Thus, 2005 was estimated taking the departure values of 1999 (where no major adjustments are expected to occur in relation to registration of costs between CP and REFER) and considering an average growth of 5% per year. This value was provided by REFER.

3.1.4
Public transport infrastructure – tram, metro

Core year 1998: In this category, buses were exclude from the estimation of infrastructure costs due to the fact that infrastructure costs that could be attributed to buses are included in the road account. The capital stock for tram and metro infrastructure was calculated with the direct valuation method. Data inputs from the main operators of the metropolitan areas of Oporto and Lisbon (Metropolitano de Lisboa, Carris and STCP) were used in this valuation. Detailed information on this method could be found in the interim report of the UNITE project (see Link et al 2000). In the same document the methodology used in the estimation of the capital costs, consisting in the calculation of depreciation and interest according to an annuity formula is described. The interest rate applied was 3% while the depreciation period was assumed to be 30 years. Serious problems occurred with running cost figures, because the operators do not have separate bookkeeping for infrastructure management and transport operation. Similarly to the capital costs the necessary disaggregated data inputs were collected directly from the operators, except for the metro where the information was not available, turning not feasible their estimation.

Year 1996: The same methodology as for 1998 was applied. The same data problems did not allow the estimation of running costs for metro.

Forecast methodology: The same methodology as for 1998 was applied. Data inputs provided by the operators. The estimation of running costs for metro  was not possible due to the same input data problems as for the previous years.

3.1.5
Aviation infrastructure

Airports and the air navigation system are included in the assessment of the aviation infrastructure account. 

Core year 1998: Capital stock and capital costs were calculated with the perpetual inventory model. Running costs were estimated based on the business reports of the state owned company (ANA), which is responsible for the airports management.

Due to data problems, it was not possible to estimate the capital stock and capital costs separately for airports and air control services. In fact, these two functions were under the same company (ANA) until the creation of NAV, E.P. in the end of 1998. This new company is currently the air control service provider. 

Furthermore, it has to be mentioned that the calculation of the capital stock of airports was based on investment time series that includes all investments into land acquired, earthworks, engineering work, terminals/ tower equipment, and other non-discriminated investments. It was not possible to exclude the non-transport related investments. In this context, all airport revenues and not only the transport related ones are mentioned on the revenue side of the account. This should be mentioned as the major constraint for the use of the estimations for policy purposes. 

Year 1996: The same methodology as for 1998 was applied.

Forecast methodology: Capital stock and capital costs were calculated with the perpetual inventory model. The necessary input data, namely a forecast of the investment path from 2000 to 2005, was estimated from the information provided by the Transport Operational Intervention. It should be mentioned that the high reported investment values for this period are due to the planned construction of the new international airport. Running costs were taken from the ANA provisional profit and losses account included in the report "Visão XXI" (Roland Berger & Partners, 2001)

3.1.6
Inland waterway (harbours) 

Core year 1998: The calculation of capital stock and capital costs was done using the information from the assets balance sheet of the infrastructure owners or asset valuation published in the Portuguese official journal. When calculated, interests on capital were derived from the gross asset value using an interest rate of 3%. The low level of available information from the infrastructure owners (CP and Transtejo) determined this methodological approach, and undermined the calculation of part of the indicators. For instance, serious problems occurred with running cost figures, because the companies do not have separate bookkeeping for infrastructure management and transport operation. Non-transport related figures could also not be reported.

Year 1996: The same methodology was applied as for the core year 1998. It was also not possible to estimate running and non-transport related costs.

Forecast methodology: Available data did not allow for the estimation of 2005 values.

3.1.7
Maritime infrastructure (seaports)

Core year 1998: The perpetual inventory model was used for calculating capital stock and capital costs of main and secondary seaports. The time series analysed includes some values related to transport equipment but it was not possible to exclude them. Strong difficulties were experienced due to the lack of official centralised data. This was especially the case in the running costs analysis causing the estimation to be not feasible.  

Year 1996: The same methodology was applied as for the core year 1998. It was not possible to estimate the running costs of port infrastructure.

Forecast methodology: Available data did not allow for the estimation of 2005 values. The main problem was found for 1999, where it was not possible to collect the needed data set.

3.2
Methodology for estimating supplier operating costs 

For the UNITE pilot accounts it was decided to calculate supplier operating costs only for transport modes where the revenues from the transport users do not cover the costs of the supplier. This is mainly true for public transport and rail transport and it is considered to be core data for these transport modes. Exception was made to the inland mode where it was not possible to get a minimum threshold of consistent data to perform that exercise.
Firstly, it was defined that certain goals should be attended in this phase: in the first place the exclusion of all costs paid by the operators that were already included in another cost category (e.g. taxes and fines), in order to avoid overlapping in the pilot account. Secondly, supplier operating costs should be classified and split into variable and fixed, according to the guidelines set on UNITE Interim Report 6.2 (Macário et al, 2002). Therefore, the final output would be easily used for marginal cost purposes without requiring complex theoretical approaches. 

Though in theoretical terms the above procedure is easy to establish, data presentation and availability turn it a very difficult work to carry on. For instance, one of the operators contacted stated that the information that is publicly available is described in the annual report of the company, which did not give the needed disaggregated cost information. Consequently, the reported results do not reflect the ideal approach but the possible analysis given the data constraints. 
3.2.1
National rail carrier (CP - Caminhos de Ferro Portugueses)

Core year 1998: In this year C.P. was already splited into two diferent companies: infrastructure operator (REFER) and rail transport operator (C.P.). The 1998 account report of C.P. includes balance sheets and profit/ loss statements concerning the transport operation only. Therefore, no cost estimation of supplier costs had to be made. 

However, the aggregated data did not allow any further disaggregation into fixed and variable costs, so this is not the ideal information to be reported.

Year 1996: In this year C.P. still had infrastructure under its jurisdiction, though separate accountancy (in global values of costs and profits) was available for both infrastructure and transport operation. Relative weight of infrastructure and operation related costs over the global value was available, so it was possible to estimate the part allocated to the supplier cost categories. 

Forecast methodology: As there was no financial mid-term plan for this company, as well any other type of quantitative information, no forecast has been reported.

3.2.2
Urban public transport
Core year 1998: In the first place it is relevant to mention that the ideal situation would be to present information from all urban public operators in Portugal. As this was not possible to achieve due to the reasons already mentioned, three operators were selected. One of them was not considered in this specific cost category, as the available data did not allow separation between transport operation costs and infrastructure running costs. As for the other operators accurate supplier operating costs data was obtained for one operator (Carris). As for the third (STCP) data had to be estimated. Basically, the different categories of infrastructure running costs were subtracted to the categories of all costs (including both running and operating costs). Note that running costs for this operator (STCP) were already estimated in the infrastructure related costs section

Ideally, supplier operating costs would have to be estimated separately for companies with tram and metro operations (or their respective business units). The two operators considered provide both bus and tram services. However, financial information was not available for the separate modes operations.

Year 1996: The same procedure as for 1998 was applied.

Forecast methodology: No extrapolation was done due to data problems.

3.3
Methodology for estimating delay costs due to congestion

Core year 1998: The UNITE methodology defines congestion costs as the sum of those time and operating costs perceived by transport users which exceed average time. Users are defined as the users of traffic infrastructure in individual and private commercial motorised road traffic (including passengers and drivers of cars and motorcycles and road hauliers) and of passengers and shippers (represented by units of cargo) in public passenger and freight transport. Congested traffic conditions or late arrivals are defined per mode, taking into consideration fluctuations in travel time and the system-specific consequences of delays. In general the UNITE approach values late arrivals rather than late departures or longer in-vehicle travel times in public transport. 

Time and operating costs spent under delayed or congested conditions are estimated by using normal or acceptable travel times and operating costs in order to obtain a value of extra time and other resources lost by the users. For all road modes, acceptable traffic conditions are defined by off-peak travel speeds and the related operating costs, while for air traffic scheduled travel times are used. The valuation of delays or extra travel time costs is restricted to serious delays. Small delays or simply disturbed traffic are considered to be normal attributes of traffic systems. To establish a basis for the UNITE cost valuations, state of the art research studies for the value of time (VOT) were reviewed and are summarised in “valuation conventions for UNITE” (Nellthorp et al. 2001). The monetary value for travel time delays considers the factor costs given in Nellthorp et al. (2001) by travel purpose and mode for Portugal 1998. 

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

Year 1996: In addition to the benefit transfer of cost figures, which is determined by the economic development, the travel time values are determined by the mix of travel purpose. Therefore, a general statement on the development of values of time can only be given for each mode separately. 

Compared to 1998, the shares of the travel purposes in road transport were assumed to be the same. The values differ from the two study areas (Lisbon and Oporto) but within each one of them they are quite stable from year to year. The VOT was obtained by applying the inflation variation during this period of time. 

In aviation data for 2000 from A.E.A. had to be transferred for the core year of 1998 and also for 1996 and 2005. The variation of the percentage of delayed flights and of the average delay per movement were based on the data available from CODA (Eurocontrol) from 1996 to 2000. 

Forecast methodology: Values of travel time and fuel costs were transferred from 1998 to 2005 using the common rules laid down in Nellthorp et al. (2001). Traffic volumes for 2005 were provided by CESUR/ITEP/LNEC, 2000. Concerning delay probabilities, the value of congested traffic for the year of 2005 was based on a linear regression applied to the series of values available for the years in which mobility surveys were carried out. Disaggregation by type of road was performed for both metropolitan areas: Lisbon and Oporto. Again, it was assumed the same levels of share by purpose as for the core year of 1998.

3.4
Methodology for estimating accident costs 

The methodology employed for evaluation of accident costs rely on the division of costs into five categories independent in nature and with specific appraisal methods and limitations. These categories are: materials damage, administration costs, medical costs, production losses and the risk value associated with the use of transportation facilities. 

Each one of these cost categories are assessed through a unitary cost achieved per class of causality and/or victim. Some categories refer essentially to the incident or the accident, which causes the material damage, while others refer to both the incident and the victims – like the administrative costs that are common to both. On the opposite side, risk value that is an immaterial cost, is only connected with victims, mainly with fatalities. 

One of the main difficulties for the implementation of a work of this kind is the enormous level of disaggregated information and data needs. Two types of inputs are needed: first, the physical ones (data sets about incidents and victims), and secondly, economic values (data and additional information on market costs and costs of immaterial markets). In practical terms, the implementation of real accounts implies the need to work within several and so different activity sectors, like health care to legal system, or to vehicle reparation. 

In particular for Portugal, a country with very severe problems with road accidents, there is good information available and reliable sources for road (and rail) physical inputs – incidents and victims. However, there is a lack of data for the other modes and not very much information/studies on the economic part (data on unitary costs) of the problem.

On 1983 and 1987 a pioneering work was done by PRP – Prevenção Rodoviária Portuguesa (Portuguese Road Safety Board), a private non-profitable organization. Using a four days data sample, which was deeply analysed by an extensive team of experts and then compared to official data from authorities they expanded the sample results to the whole year in order to achieve ‘real’ figures. Data was checked with police, hospital, insurance and legal system information, allowing the computation of real underreporting coefficients. Also a vast estimation of unitary economic costs per category and sub-category was done. The results of these studies allowed the calculation of the first global cost figures for accidents in Portugal. Last year an upgrade of the study was produced by PRP with the collaboration of LNEC for DGTT (the road transport directorate). Unfortunately, this upgrade was done only for the physical input units, i.e. the number of accidents and victims. The unitary economic costs and the applied methodologies relied unchanged.

From the original study we used the unitary costs for the legal system (justice) and for administrative costs of insurances. From the upgrade study we used the costs of material damages. Other administration costs were compiled by the project team and medical costs were transferred from Germany values (using PPP indexes). Production losses are based on real income and consumption per capita – using the ‘Human Capital Method’, and represent the lost value added from victims with working power reduction. The production losses must be net of lost consumption because - within UNITE frame – the risk value is assumed to include already the consumption fraction, plus the Pure Human Value (PHV), the intangible value of life, which must be evaluated ex ante using the concept of Value of a Statistical Life (VOSL). The risk value assumed for severe and slight injuries is respectively of 15% and 1% of the value used for fatalities. All costs at market prices were converted to factor costs using, for Portugal, a value of 1.231. All other valuations and conventions follow UNITE recommendations and they are documented in the publication “Valuation Conventions for UNITE” Nellthorp et al. (2001).

Accident costs can be also divided into internal and external accident costs. Of course this division relies always on the choice of the analysis framework and frontiers. For the accounts purpose the framework is the analysis of Transport Sector with the rest of the society and the frontier is the whole sector, including unprotected like pedestrians and cyclists. At that light, all those costs imposed by the transport users on those outside must be consider as external costs. Hence “internal costs” embrace all costs borne by the individual transport users (e.g. damages to property not covered by insurance companies and the risk linked to the use of transport systems) and costs borne by the community of transport users (including all costs covered by traffic insurance companies and other transport related structures). Explicitly external costs are administrative costs for the police or the legal system, the costs of medical treatment not covered by traffic insurance companies and net production losses. Due to the lack of data we could not separate medical costs into internal and external, and in a simplified analysis this cost component was considered to be totally external. The remaining internal costs therefore comprise the value of material damages, administrative tasks supported by insurance companies and other transport bureau and the risk value. Risk value is considered to be internal for the purpose of UNITE. This means that we implicitly assume that accident risks are fully anticipated by individuals, and their families, when they decide to take part in transport. Furthermore, no other part of the society, including relatives and friends, is willing to pay for our safety and ultimately for our life. Internal accident costs are considered to be additional information only, because the costs are borne, directly or indirectly, by the transport users and external accident costs are regarded to be core data because they represent an onus over the rest of the society.

The methodology used for the accounts follows the recommendations of the Interim Report 8.2 “Accounts Approach for Accidents” of the UNITE project (Doll et al. 2000). 

a)
The costs of medical treatment

The unitary costs of medical treatment traffic casualties must be divided into a number of different medical and health related activities. There is no available data on the characterisation of these activities for Portugal, so we transferred the German figures with specific adjustments for income differences. We assume that medical treatment duration is similar to German and that health system efficiency may be comparable.

According to Link et al. (2001) injuries must be divided into two categories: with a steady reduction of working power (SRWP) and without SRWP. The share of injuries with a steady reduction of working power (SRWP-cases) were estimated in Baum and Höhnscheid (1999, cit. Link et al. 2001) with 0.3% for slight injuries and 11.9% for severe injuries in road transport. The following table presents the unit costs adapted from German account for valuing costs of medical treatment for injuries. Information on the coverage of costs for the medical system by transport users’ insurance companies (excluding health insurances) could not be attained, so all medical costs must be included on external costs category. 

Table 27
Average costs for medical treatment per type of action and 
degree of injury in Portugal 1998
- in € per casualty -

	Type of action
	Slight injuries
	Severe injuries
	Fatalities

	
	With SRWP
	No SRWP
	With SRWP
	No SRWP
	


	Stationary treatment
	0,00
	0,00
	11 096,74
	2 353,30
	452,56

	Ambulant treatment
	524,97
	126,72
	633,58
	217,23
	36,20

	Transport
	36,20
	36,20
	579,27
	162,92
	271,54

	Follow-up treatment
	72,41
	18,10
	307,74
	36,20
	0,00

	Medical aids
	0,00
	0,00
	850,81
	72,41
	0,00

	Supporting measures
	1 737,82
	0,00
	1737,82
	0,00
	0,00

	Rehabilitation
	0,00
	0,00
	452,56
	18,10
	0,00

	Nursing
	0,00
	0,00
	343,94
	36,20
	0,00

	TOTAL per casualty
	2 371,41
	181,02
	16 002,47
	2 896,37
	760,30

	SRWP = Steady reduction of working power. 

Source: TIS, transfer from German account, using values from Baum, Höhnscheid (1999), in Link et al. (2001). 


b)
Production losses

Production losses with concern to UNITE framework are only those net of lost (future) consumption, because it is assumed that lost consumption is somehow implicitly evaluated within the risk value when the individuals balance their life quality and patterns and the monetary fee they want to change for risk reduction and better safety. So, for this cost category we are only trying to assess the value added to society by the individual in his production process during his life (for housekeepers and retired fellows a potential production or added value must be achieved
. 

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

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

· The temporary costs for the victim’s employer. 

The lost production time per victim must take into consideration the duration of the several healthcare actions and the duration of recuperation, rehabilitation and follow-up of injuries. The effective loss of productive time further considers the degree of disability to work (25% for SRWP-cases and all severe injuries) and the percentage of victims of employable age. Several of these values are not available for Portugal, namely the days of SWRP, so we decided to use – as proxy – the German values, assuming that the healthcare and rehabilitation reality in Portugal is similar. The respective input data is given down, and the ‘imported’ and ‘national’ values are marked with notes.

Table 28
Composition of the lost working time per degree of injury

	Category of treatment
	Slight injuries
	Severe injuries
	Fatality

	
	No SRWP
	SRWP
	No SRWP
	SRWP
	

	Stationary treatment (days) (1)
	-
	-
	17
	65
	  

	Rehabilitation time (days) (1)
	-
	-
	  
	6
	  

	Nursing (days) (1)
	-
	-
	2
	6
	

	Disability to work (days) (1)
	17
	79
	64
	224
	  

	Duration of temporary reduction of working power (days) (2)
	  
	294
	294
	10 579
	9 977

	Degree of reduction of working power (%)(1)
	  
	25%
	25%
	25%
	100%

	Share of victims in employable age (2)
	90.9%
	90.9%
	90.9%
	90.9%
	82.1%

	Employment rate (3)
	95.0%
	95.0%
	95.0%
	95.0%
	95.0%

	Net value factor
	0.00000
	0.00067
	0.00067
	0.00067
	0.00270

	Lost working time (years)
	0.04
	0.36
	0.37
	6.97
	21.32

	1) Figures used from the German account, using values from Baum, Höhnscheid (1999), in Link et al. (2001). – 2) Figures calculated for Portugal using national data. - 3) National statistical data.
SRWP = Steady reduction of working power. 

Source: TIS, adaptation from German account, using values from Baum, Höhnscheid (1999), in Link et al. (2001). 


The Portuguese national average income per capita and per year in 1998 was about €6 702, excluding income from capital, which is not lost with the death of victims, but transferred to their families.  From the side of expenses, private consumption per capita and per year (in 1998) is about € 4 150, excluding the consumption of fixed goods like houses and other long term domestic facilities. This returns a proxy net production potential of about € 2 790. As we are dealing with future production we must discount to 1998 using a social interest rate of 3% (following UNITE conventions) and, for Portugal, with a specific low level economic situation within the context of UE, it is advisable the use of a rate of expected increase in future productivity. This means that in the future it is estimated an increase in relative value added from labour factors – a productivity rate of 2% per year was used. 

For direct replacement costs a value of € 1 340 per fatality or severe injury was transferred from –German account (Link et al. 2001).

c)
Valuation of administrative costs

Administrative costs are composed of the costs for police, legal system and for the insurance sector. In the case of police costs, the Bureau of Studies of PSP – the national urban police provided reliable information based on their own expert opinion for the time required to deal with traffic accidents and victims. This information is only valid for road transport, but may be extended to victims from other modes. For material damages from other modes, and based on expert opinion from rail and aviation, we defined a time quota for legal authorities and expert for dealing with accident management and safety. The administrative costs for police authorities are totally external to the transport sector as they are supported by the general budget.

Table 29
Time required by authorities per accident 1998 (in hours)

	Unit Costs 1998
	Material damages
	Injuries
	Fatalities

	
	Slight
	Severe
	Slight
	Severe
	

	Road
	2
	3
	4
	10
	6

	Rail
	30
	30
	4
	10
	6

	Aviation
	50
	50
	4
	10
	6

	Inland navigation
	:
	:
	4
	10
	6

	Maritime shipping
	:
	:
	4
	10
	6

	Notes: 

For the authorities, one of the time cost components is related with the legal need to proceed to a drug test for the injuries. For severe injuries this implies on a large waiting time in hospital, because health care has priority. For fatalities it corresponds to police waiting time for the removal of the body. 

The average hourly wage cost factor used for authorities is € 18.41.

Source: TIS


For the case of legal system and insurance costs we used the information available on the PRP national study from 1987, which we discounted to 1998 values. So, the legal cost with court processes and lawyers were evaluated for about € 1 050 and € 600 respectively. Also the share of road accidents going to court is 2%. Court expenses are external costs as they are supported by the legal system, but expenses with lawyers are internal costs – the user itself supports them.

Last, for the insurance companies we identified a cost component related directly with vehicle repair, which must be allocated to accidents (not victims) – the value is about € 135 at factor cost. This administrative cost is internal to the group of transport users and will be reported as additional information in the accounts.

d)
Valuation of material damages

Information on the average costs of reported accidents for Portugal was only available as an average value for accidents with and without victims. We assume accidents without victims to be slight and the others as severe. A value of about € 3 320 and € 7 900 per reported  accident was used, based on Silva et al. (2000), with the necessary monetary corrections. Considering an average number of 2.2 vehicles per accident, the costs per vehicle damaged are of about € 1 510 and €3590 for slight and severe reported accidents respectively. The cost of damages for heavy vehicles and motorcycles was estimated using these values as base and an average equivalent cost factor estimated by the project team with support from expert opinion. For non-reported slight accidents a factor of 40% of the costs for reported accidents was used as a rough estimate of costs. The values presented are not grounded on a very solid basis, because there is considerably lack of public available information and the recent study from Silva et al. (2000) is also supported by the first PRP study (PRP 1993) covering the year of 1987. However, the values proposed within this work can be used if we admit possibly variations of about +- 20% as acceptable. Average material damages for other modes or other types of public or private property were not available. Also no direct information could be found on the average value of deductibles borne by the accident parties. For cars we estimate deductible of € 100 per accident, which corresponds to an internal cost (only) for reported accidents – this deductible was generalised to other vehicles via the average equivalent cost factors already used. No costs resulting from damage to public or other private property could be estimated. For our knowledge there isn’t any source for this kind of data for Portugal – even for public propriety and for road and urban equipment which, comes under the competence of the local authorities.

Table 30
Average unit costs per material damage of road accidents 1998

	Mode of transport & 
Damage category
	Unit costs per case reported to the authorities(1)
	Unit costs per case not reported (2)

	
	Slight
	Severe
	Slight
	Severe

	  Damage to vehicles
	
	
	
	

	    Passenger car
	3 320
	7 928
	1 328
	3 171

	    Motorcycle & mopeds
	2 399
	5 728
	959
	2 291

	    Bus / Coach & Tram
	11 183
	26 705
	4 473
	10 682

	    LGV
	4 461
	10 653
	1 784
	4 261

	    HGV
	11 183
	26 705
	4 473
	10 682

	    Others
	7 828
	18 694
	3 131
	7 477

	  Damage to public property
	:
	:
	:
	:

	  Damage to other private property
	:
	:
	:
	:

	1) From these costs an average deductible of € 100 € represents an individual internal cost – but all the two cost components rely on the Transport Sector as internal costs.  - 2) Own estimates based on a reduction factor of 60% from reported accidents. 

Source: TIS and (Silva et al 2000) with monetary corrections.


e)
The risk value

The Risk Value for Portugal was set according to the recommendations of the UNITE valuation conventions.

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

Table 31
Risk value of accident victims for the years of 1998, 1996 and 2005 (€ thousands)

	Victims Category
	Market Prices
	Factor Cost(1)

	1998
	
	

	    Fatality
	1 120
	910

	    Severe light injury
	168
	136.5

	    Slight injury
	11.2
	9.1

	1996 (2)
	
	

	    Fatality
	1 082
	878.9

	    Severe light injury
	162.3
	131.8

	    Slight injury
	10.8
	8.8

	2005 (2)
	
	

	    Fatality
	1 253
	1 018

	    Severe light injury
	188
	152.7

	    Slight injury
	12.5
	10.2

	1) A factor of 1.231 was used for Portugal. - 2) Estimates made capturing relative changes in GDP per capita measured in PPP. A unitary income elasticity was used as proposed in Nellthorp et al. (2001).

Source: TIS using UNITE conventions (Nellthorp et al. 2001).


Year 1996: The accident cost accounts for 1996 are calculated using the actual numbers of accidents and casualties reported by DGV and official statistics of INE. As for the core year 1998 we used average cost values for all cost categories and just applied only the transfer rules given in Nellthorp et al. (2001). 

Forecast methodology: Like for 1996, unit costs per accident and injury were derived from the 1998 values by considering the estimated growth in GDP/capita for all damage categories. 

The number of physical units for 2005 was estimated with a long series for the number of accidents and for gravity indexes (rates) for fatalities and injuries (which have a better statistical behavioour):
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	Figure 1: Accidents long series and the linear estimator
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	Figure 2: Gravity Index long series for fatalities and the linear estimator

The Gravity Index for fatalities is defined as the number of fatalities divided by the number of accidents for the period – generally one year.


The values achieved were smoothly corrected with motorisation and mobility growths  - smoothly, because the series itself are containers for the base changes verified for motorisation and mobility. 

3.5
Methodology for estimating environmental costs 

For the estimation of environmental costs, two subcategories have been developed. These are: air pollution and noise. These subcategories (air pollution and noise) are core data.

This section is organised along these subcategories of environmental costs. We discuss in sections 3.5.1-3.5.5 the methodology for the core year 1998. Section 3.6 briefly summarises the procedures applied for the estimates for 1996 and for the forecast 2005.

3.5.1
Air pollution

3.5.1.1
General Approach

For quantifying the costs due to airborne pollutants the Impact Pathway Approach, the methodology developed in the ExternE project series was applied. A detailed description of the approach can be found in European Commission (1999 a). 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.

For the calculation of the costs of direct emissions from vehicle operation, emission inventories in spatial desegregation are needed, i.e. a geo-coded data set for the different air pollutants. For each mode or vehicle category (e.g. road passenger transport, motorcycles, heavy goods vehicles) an emission inventory, giving total vehicle emissions in spatial desegregation, was produced. For each of these emission inventories, Europe-wide impacts were calculated and subtracted from impacts resulting from a reference inventory without these emissions. This procedure using a reference inventory was required, because of air chemistry processes where “background” emissions play an important role. A description of the computer model EcoSense, which was used for the calculations, including exposure-response functions and monetary values is given below.

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

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

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

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

A second model run in which the emissions from the sector considered transport were set to zero.

The difference in impacts and costs resulting from the two model runs represents the damages due to the considered transport sector. 
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Figure 3:
Flowchart of the EcoSense model

In addition to these Europe-wide impacts local scale impacts were quantified using a Geographical Information System and spatially highly disaggregated data (see chapter 2.2.5).

b)
Air quality models

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

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

c)
Dose-effect models

The dose-response functions used within UNITE are the final recommendations of the expert groups in the final phase of the ExternE Core/Transport project (Friedrich and Bickel 2001). The following table gives a summary of the dose-response functions as they are implemented in the EcoSense version used for this study. 
Table 32
Health and environmental effects included in the analysis of air pollution costs
	Impact category
	Pollutant
	Effects included

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

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

	
	
	restricted activity days

	
	PM2.5 , PM10 only
	cerebrovascular hospital admissions

	
	
	congestive heart failure

	
	
	cases of bronchodilator usage

	
	
	cases of chronic bronchitis

	
	
	cases of chronic cough in children

	
	
	cough in asthmatics

	
	
	lower respiratory symptoms

	
	O3 only
	asthma attacks

	
	
	symptom days

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

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

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

	
	Acid deposition
	increased need for liming

	
	N, S
	fertilisational effects

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

Source: IER.


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

Table 33 lists the exposure response functions used for the assessment of health effects. The exposure response functions are taken from the 2nd edition of the ExternE Methodology report (European Commission 1999a), with some small modifications resulting from recent recommendations of the health experts in the final phase of the ExternE Core/ Transport project (Friedrich and Bickel 2001).

Table 33
Quantification of human health impacts due to air pollution1)

	Receptor
	Impact Category
	Reference
	Pollutant
	fer

	ASTHMATICS 
(3.5% of population)
	
	
	
	

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

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

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

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

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

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

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

	ELDERLY 65+ 
(14% of population)
	
	
	
	

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

	CHILDREN (20% of population)
	
	
	
	

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

	ADULTS (80% of population)
	
	
	
	

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

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

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

	ENTIRE POPULATION
	
	
	
	

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

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

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

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

	
	Symptom days
	Krupnick et al., 1990
	O3
	0.033

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

4.29E-6

4.86E-7

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

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

	
	
	Sunyer et al., 1996
	O3
	0.059%

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

Source: Friedrich and Bickel 2001.


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

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

f)
Exposure-response functions for the quantification of material damage

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

g)
Acidification and eutrophication of ecosystems

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

3.5.1.2
Monetary values

Table 39 summarises the monetary values used for valuation of transboundary air pollution. According to Nellthorp et al. (2001) average European values should be used for transboundary air pollution costs, except for the source country, where country specific values were used. These were calculated according to the benefit transfer rules given in Nellthorp et al. (2001).

Table 34
Monetary values (factor costs) for health impacts (€1998)

	Impact
	Monetary value (rounded)

	Year of life lost (chronic effects)
	55.700

	Year of life lost (acute effects)
	95.800

	Chronic bronchitis
	102.500

	Cerebrovascular hospital admission
	10.360

	Respiratory hospital admission
	2.690

	Congestive heart failure
	2.030

	Chronic cough in children
	150

	Restricted activity day
	70

	Asthma attack
	51

	Cough
	25

	Minor restricted activity day
	25

	Symptom day
	25

	Bronchodilator usage
	24

	Lower respiratory symptom
	5

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


3.5.1.3
Discussion of uncertainties

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

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


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


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


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

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

Mortality:

B


Morbidity:

A


Crop losses:

A


Material damage:
B.

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

· Effects of particles on human health

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

Effects of nitrate aerosols on health

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

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

· Impacts from ozone

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

· Omission of effects

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

3.5.2
Global warming

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

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

3.5.3
Noise

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

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

Myocardial infarction (fatal, non-fatal)

Angina pectoris

Hypertension 

Subjective sleep quality

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

Table 35
Valuation of health impacts due to noise exposure

	Endpoint
	Value
	Unit

	Myocard infarction (fatal, 7 years of life lost)
	55.671
	€ per YOLL

	Myocard infarction (non-fatal)
	440
	€ per cardiology-related inpatient day

	Myocard infarction (non-fatal)
	147
	opportunity costs due to absenteeism from work in € per day

	Myocard infarction
	1.175
	€ per case to avoid morbidity (disutility)

	Angina pectoris
	442
	€ per cardiology-related inpatient day

	Angina pectoris
	148
	opportunity costs due to absenteeism from work per day

	Angina pectoris
	1.178
	€ per day to avoid morbidity (Disutility)

	Hypertension 
	407
	€ per inpatient day

	Subjective sleep quality (COI)
	147
	€ per year

	Subjective sleep quality (WTP)
	281
	€ per year

	COI = Cost of illness. – WTP = Willingness-to-pay. – YOLL = Year of life lost.

Source: Metroeconomica (2001) and IER


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

3.5.6
Methodology for 1996 and for the forecast to 2005

All data for 1996 and 2005 that allowed for the estimation of costs by the application of the models already described in this document was taken from the GASA study. 

According to Nellthorp et al. (2001) values change proportionally to real incomes. Thus, values were adjusted according to changes in real GDP per capita. This results in a factor of 0.953 for the 1996 values relating to 1998 values (based on Nellthorp et al. (2001) - Annex 2) and a factor of 1.115 for 2005 values relating to 1998 values (assuming yearly growth rates around 1.65 %. source: TIS). These factors were applied for all cost categories and modes.

3.6
Methodology for estimating taxes, charges and subsidies 

3.6.1
General issues

The methodological approach that was followed for the collection and estimation of transport related taxes, charges and subsidies was as far as practically possible based on “Accounts Approach for Taxes, Charges and Subsidies”, Macario et al. (2000). 

Some considerations should be made before get into a detailed description of the specific methodologies applied to each mode:

· The aim of the analysis carried on this section is not to report a complete set of all taxes, charges and subsidies of the transport sector, but rather to present the values of those taxes and charges paid by infrastructure users (individual passengers as well as transport operators) which can be seen as revenues corresponding to the cost side of the accounts. 

· The taxes and charges in this analysis are compared, when possible, to the different cost categories (infrastructure costs, accident costs, environmental costs, supplier operating costs). However, this comparison is not easy to accomplish mainly because the earmarking procedures could lead to classification overlaps of a given tax instrument among the different categories. The identification of the purpose of the instrument, that most of the times is not clearly defined, is also a problem for the establishment of an accurate relation between the cost and revenue elements of each cost category.

· In the UNITE transport accounts, with a cost and revenue side, attention should be paid to double counting of values. For instance, subsidies paid for infrastructure financing have to be considered as costs of infrastructure provision and reported in the respective category (infrastructure costs). Thus, subsidies to transport infrastructure registered on the side of the infrastructure or service providers should be reported as additional information, avoiding double counting. 

3.6.2
Methodological issues per mode

3.6.2.1
Road transport

1. Revenues that relate directly to a specific cost category

Infrastructure use charges reported for 1996 and 1998 respects to BRISA (motorway concessionaire) tolls and Ponte 25 de Abril tolls (Tagus bridge in Lisbon). Note that since 1997, several SCUTS concessions, where shadow tolls exist, were granted, implying a cost to be covered by the State. For the 2005 forecast, beyond the estimation of the tolls to be received by BRISA we also calculated the shadow tolls to be paid to the new concessionaires by the State. The information source on future compromises assumed by the State for the payment of shadow tolls was a paper presented in 2000 (see Viegas 2000). For the case of BRISA tolls, we analysed the values charged in a set of motorways and we obtained values ranging from 0.003 to 0.007 € per vehicle kilometre for category 1 vehicles (vertical height to the front axle less than 1.10 m and 2 or more axles). In our calculations, we considered an average value of 0.059 € for category 1 and the following respective values for categories 2, 3 and 4: 0.104 €, 0.134 € and 0.149 € (distribution of heavy vehicles over categories 3 and 4 was taken into account). The next step was to adapt the referred vehicle categories to the classification adopted in previous calculations. (motorcycles, passenger cars, light goods vehicles, etc). In the last step, we multiplied the average values by the 2005 motorways mileage forecasts and we obtained a total forecast of receipts for motorways.

Road licence and road haulage taxes. This tax is payable on motorised goods vehicles, composite vehicles with a gross weight of more than 2 500 kg or farm tractors. The beneficiary of these taxes is the Portuguese Road Institute. Values for 1996 and 1998 were taken from the General State Account. Forecasts for 2005 were made considering an expected average growth of vehicles in circulation of 5.11 %
 (period 1998-2005).

2. Other revenues (that do not relate directly to a specific cost category)

Taxes falling under this heading include:

Municipal tax on vehicles

Motor vehicle tax

Fuel tax

It is important to mention that although municipal circulation tax is paid at a local government level, it is not related to a specific cost category. Revenues are collected at a central level and consigned every year to the municipalities through the general state budget. 

The value presented for fuel tax is the total amount charged by the government on all types of fuels on the market, including the share relating to non-transport activities. Thus, the number presented should be considered as a rough estimation of the ideal value. No data was available for fuel tax of specific transport activities. 

For the municipal tax, values for 1996 and 1998 were taken from the General State Account, and forecast for 2005 was made considering an the expected growth of vehicles in circulation of 3.95%. Same source and estimation procedure was considering for the motor vehicle tax. Fuel tax values collected by the State were taken from the General State Account. An expected value for 2005 is reported by applying to the 1998 amount a global average factor of vehicle kilometres increase, which is in our case 4.33 %.

Please note that, considering the lack of official forecasts and primary data and the time consumption associated with the production of some elements, it was not feasible to bring some desirable elements to the analysis. (for instance, changes in fuel consumption patterns, changes in vehicles fleet composition, vehicle scrapping, etc). 

Subsidies to the activities of the infrastructure managers, for 1996 and 1998, are reported as supplementary information. These subsidies are already reflected at the cost side since the input data for the PIM model contain all investments independent of the financial source. That includes BRISA's subsidies for exploitation and investment and exploitation subsidies for the National Road Institute.

3.6.2.2
Rail transport 

1. Revenues that relate directly to a specific cost category

· Passengers tariff revenues. Total values for 1996 and 1998 were estimated subtracting the amount of freight charges from the total amount of sales. Disaggregated values for suburban, intercity/regional and fast trains were based on the respective passengers kilometre because no data was available for each of these subcategories. Forecast for 2005 was based on the expected passenger transport volumes. 

· Freight charges for 1996 and 1998 were collected from the annual report of CP. Forecast for 2005 was based on the expected freight volumes. 

The above mentioned tariff revenues were included in the analysis of UNITE as this revenue category directly corresponds to the supplier operating costs. 

Charges for the infrastructure use were defined in the Regulation nº 19/2000 of the National Institute of Rail Transport. Though values to be paid by the operator are already established by law these are being subject of strong discussion and the issue is currently in the justice hands. Because there is no final decision on the amount to be paid, we opted not to report any value. However one could refer that the infrastructure manager claims to receive an accumulated global sum of around € 100 million . 

2. Other revenues (revenues that do not relate directly to costs)

State subsidies for 1996 and 1998 were taken from the CP (rail operator) annual report and included as supplementary data. These subsidies were included in this category due to the lack of evidence of earmarking.

3.6.2.3
Public transport 

In this section of the account, it is reported tariff revenues and subsidies related to the operator Carris, STCP and Underground of Lisbon.

1. Revenues that relate directly to a specific cost category

Tariff revenues for the above mentioned operators of Lisbon and Oporto were taken from the respective annual reports and directly compared with supplier operating costs. 

2. Revenues that do not relate directly to a specific cost category

Subsidies for public transport reported in the UNITE account are lump sums granted by the government to the companies, aiming to cover financial deficit, thus no relation to a cost item was carried out. The amounts for 1996 and 1998 were taken from the operator's annual reports.

Due to lack of specific data on energy consumption for public transport, it was not possible to estimate State revenues from fuel taxation. However, it should be borne in mind that the road account contains the fuel tax paid by buses, part of the item referring to public transport. 

3.6.2.4
Aviation

1. Revenues that relate directly to a specific cost category

This section includes aeronautical and non-aeronautical airport revenues. All the values reported refers to the group of the three mainland airports (Lisboa, Porto e Faro) except for the air navigation taxes, set in the context of the Eurocontrol system, where national values are reported

Detailed information on these revenue elements was provided by ANA (Portuguese Airports). Aeronautical revenues are disaggregated into the following charges: landing and take-off, aircraft parking, passengers, air navigation (Eurocontrol) and other revenues. Though it was not possible to present separately transport related cost and non-related costs, this was not the case for aviation revenues, due to more specific data in this type of data. Total value for non-aeronautical services are presented and include revenues from car parking, commercial concessions, equipment renting among others.

Because at the cost side the separation between transport related costs and non transport related costs was not possible, these costs are presented as a global value.

The above mentioned revenues are going to be compared to the infrastructure cost side of the respective account. No forecasts were produced for 2005.

2. Revenues that do not relate directly to a specific cost category

No revenues are reported within this section. Please note that subsidies for infrastructure financing are – like in all modes – considered at the cost side. 

3.6.2.5
Inland waterway transport

1. Revenues that relate directly to a specific cost category

In this section we present passenger tariff revenues of two companies (Transtejo and Soflusa) operating waterborne transport in the cross of Tagus River in Lisbon. Ideally, these values should be compared with the respective supplier operating costs, but data constraints did not allow for the estimation of those costs. Thus, only the revenue side would be reported. Values for 1996 and 1998 were taken from the annual reports of the companies. The forecast for 2005 was based on an estimation of the number of passengers for that year. A ten year time series of the joint passengers volume was adjusted to a polynomial function curve in order to extrapolate that future volume ( R2 of 0.89).

2. Revenues that do not relate directly to a specific cost category

Subsidies to the production of the transport service granted by the State, for Transtejo and Soflusa are considered within this section. 

3.6.2.6
Maritime shipping

1. Revenues that relate directly to a specific cost category

A first comment regarding the reporting of maritime mode revenues concerns the different data disaggregation observed in the used sources for the years of 1996 and 1998. Thus it was not possible to ensure a complete match between all revenue elements. Therefore, from national statistics it was possible to compare between years the following revenue categories: services to ships; freight processing; usage of equipment; and concession, occupations and rents. For 1998 it is also presented subsidies to exploitation. The total values for the mentioned revenue categories are presented for 1996 and 1998, covering 14 Portuguese ports. Please note that the reported values do not reflect the complete revenue structure of these ports. In fact for 1996 they represent 75% of the total revenue structure and for 1998, 64%. However, one should mention that total revenue structure includes financial and exceptional revenues, which are most likely not to be linked to the transport operation function. It was not possible to present any forecast for 2005 due to lack of data. 

Revenues of operators in maritime shipping as a category corresponding to supplier operating costs were also not estimated. 

2. Revenues that do not relate directly to a specific cost category

No such revenues were estimated. 

3.7
Methodological elements on the 2005 forecasts 

Forecast

The 2005 transport volumes forecast for the UNITE accounts was carried out by TIS using data from different sources on a case by case approach. Lack of national official forecasts were the main problem found in this part of the work.

a)
Road transport

2005
In the estimation of the road transport volumes many problems were found either because different entities are intervening in the operational management of roads and no statistical published forecasting could be reported. For the roads included in the national network the Portuguese Road Institute issued the last report on traffic in 1995 (the report is published in a five yearly basis).  This report includes disaggregated information on the transport volumes but the vehicle classification was found to differ from that used by the BRISA (motorway concessionaire). Regarding the municipal road volumes, official statistical information is published. One could refer that for the case of municipal roads, the National Statistical Institute suspended in 1994 the survey on the “Extension of roads, ways and other not classified, by regions according to the pavement" given the low data reliability. Thus, no updated reliable official data on the extension of municipal roads could be reported. We assumed, when necessary, the same extension across the years funded on the assumption that the last values published were much higher than the reality. In this context the data source for the estimation of the disaggregated road mileage driven for 1996, 1998 and 2005 was the 1995 values included the official "Study for the cost allocation of the transport infrastructure usage" (CESUR/ITEP/LNEC).  The linear regression computed from the departure values presents a coefficient of determination R2 of 0.974, which indicates a high fit.  The results are depicted in Table 4.

b)
Urban public transport

No forecasts were made because the available information did not allow for the production of a reliable indicator. 

c)
Rail transport

2005

Rail transport volumes for CP 2005 were provided by INTF (National Institute of Rail Transport). However, this forecast was adjusted by TIS adding a forecasted value for the service provided by FERTAGUS (private rail operator providing the Tagus river crossing service). The respective value, was estimated considering an average growth of 3.615 % until 2005 (assumed growth in vehicle kilometre from 2000 to 2001). The total value (CP and FERTAGUS) computed for 2005 amounts to 52.225 million vehicle kilometre.

d) 
Air transport

No estimation was made for this mode.

e)
Inland Waterway

Changes in demand (passengers) for the two operators analysed within this category were estimated adjusting a set of values (1990/1999) to a polynomial function (R2=0.89).

f)
Shipping

No estimations of the changes in maritime shipping were carried out. 

4
Results

4.1
Infrastructure costs

In the Portuguese pilot account data inputs from several sources were used in the infrastructure costs calculations. Different levels of data quality and availability had as primary consequence the use of different methodologies. A cautious approach was taken in the estimation process. Some of the estimations were not produced because data was not considered to present a satisfactory reliability threshold. This was the reason why some 2005 forecasts are not presented in this report. On the other hand underreporting problems occur in specific situations, for instance in the case of urban public transport and inland waterway transport due to the huge data dispersion and their respective availability. It should also be stressed that, in general, data did not allow for a full disaggregation of costs for all modes. However, capital costs were obtained in each case, and also total infrastructure costs for road, rail, air and maritime shipping.

Next, we present the results for the core year 1998, the year 1996 and the forecast year 2005 per mode. 

4.1.1
Road transport 

In 1998 the Portuguese road network had a gross value of € 18 154 million and a net value of € 12 617 million with capital costs of € 1 068 million at 1998 prices (see table 36). The respective figures for 1996 are € 15 570 million (gross value) and € 10 894 million (net value) at 1998 prices. For 2005 it was estimated a gross value of € 31 148 million and a net value of € 21 324 million at 1998 prices, e.g. an increase of 71% and 69% respectively, compared to the core year 1998. All the amounts reported above include land value and non-transport related costs.

Regarding the capital costs we obtained the following results: € 915 million for 1996, € 1 068 million for 1998 and € 1 825 million for 2005. 

It should be noted that the input data did not allow a disaggregated estimation per type of road for the capital costs and gross and net capital items.

The disaggregated estimated running costs per type of road are depicted in table 36.

Table 36
Capital value and total infrastructure costs of roads 
in Portugal 1996, 1998 and 2005 (1998 prices) 
– € million –

	
	All roads
	Motorways 3)
	National roads 4)
	Municipal roads 

	
	
	
	
	

	
	1996

	Gross capital value 1) 
	15 570
	-
	-
	-

	Net capital value 1)
	10 894
	-
	-
	-

	Depreciation
	588
	-
	-
	-

	Interests
	327
	-
	-
	-

	Capital costs 2) 
	915
	-
	-
	-

	Running costs
	701
	63
	126
	512

	Total infrastructure costs
	1 616
	-
	-
	-

	
	1998

	Gross capital value 1) 
	18 154
	-
	-
	-

	Net capital value 1)
	12 617
	-
	-
	-

	Depreciation
	690
	-
	-
	-

	Interests
	378
	-
	-
	-

	Capital costs 2) 
	1 068
	-
	-
	-

	Running costs
	723
	75
	136
	512

	Total infrastructure costs
	1 791
	-
	-
	-

	
	2005

	Gross capital value 1) 
	31 148
	-
	-
	-

	Net capital value 1)
	21 324
	-
	-
	-

	Depreciation
	1 185
	-
	-
	-

	Interests
	640
	-
	-
	-

	Capital costs 2) 
	1 825
	-
	-
	-

	Running costs
	830
	165
	153
	512

	Total infrastructure costs
	2 655
	-
	-
	-

	1) Including land value. - 2) Including land costs. Calculated as average over the financial year. - 3) Private concessionaires. - 4) Roads included in the National Road Plan 2000 except private motorways concessions. 

Source: DIW and TIS.


Table 37
Running costs per type of road 
in Portugal 1996, 1998 and 2005 (1998 prices) 
– € million –

	
	Total
	Maintenance
	Operation
	Administrative 

	
	
	
	
	

	
	1996

	All roads 
	701
	280
	11
	410

	Motorways 1)
	63
	26
	3
	34

	National roads 2)
	126
	48
	6
	72

	Municipal roads
	512
	205
	3
	304

	
	1998

	All roads 
	723
	297
	13
	413

	Motorways 1)
	75
	36
	4
	34

	National roads 2)
	136
	54
	7
	75

	Municipal roads
	512
	205
	3
	304

	
	2005

	All roads 
	830
	388
	23
	420

	Motorways 1)
	165
	116
	12
	37

	National roads 2)
	153
	66
	8
	79

	Municipal roads
	512
	205
	3
	304

	1) Private concessionaires. - 2) Roads included in the National Road Plan 2000 except private motorways concessions. 

Source: TIS.


The running costs of infrastructure were € 723 million in 1998. Out of these 9% were spent for concession motorways. The biggest share is registered in municipal roads, with an estimated value of  € 512 million, representing 71% of the total running costs. It should be stressed that the running costs estimations for national roads and motorways (private concessions) present a higher degree of reliability than the municipal roads estimates, given the differences in data quality. For instance, the National Statistical Institute interrupted the publication of the figures on municipal roads extension due to data quality.   For 1996 the total running costs were estimated at € 701 million. With the forecast methodology described in chapter 3 we estimate running costs of  € 830 million for 2005.

Cost allocation to vehicle types was carried out using the methodology described in chapter 3. Traffic volumes per vehicle category, estimated by TIS, were a basic input for that task. The respective results are depicted in tables 38 and 39. 

Table 38
Road infrastructure costs by vehicle types in Portugal 1996, 1998, 2005 (1998 prices)
– € million –

	Vehicle types
	All roads – Total costs
	All roads – Only running cost
	Motorways  – running costs
	National roads –running costs
	Municipal roads –running costs

	1996 

	Motorcycles
	6.182
	3.480
	0.329
	0.605
	2.547

	Passengers cars
	839.270
	328.599
	24.129
	58.365
	246.105

	Light goods vehicles
	93.403
	36.769
	8.019
	5.512
	23.237

	Heavy passengers vehicles
	37.903
	12.450
	1.011
	2.298
	9.141

	Heavy goods vehicles < 12t gross weight
	22.480
	5.950
	0.372
	1.083
	4.495

	Heavy goods vehicles > 12t gross weight
	272.806
	129.425
	14.816
	23.334
	91.275

	Non-rigid vehicles
	344.465
	184.714
	14.595
	34.685
	135.434

	Total
	1 616.510
	701.387
	63.271
	125.882
	512.234

	1998 

	Motorcycles
	6.652
	3.499
	0.336
	0.617
	2.547

	Passengers cars
	926.293
	330.257
	24.614
	59.538
	246.105

	Light goods vehicles
	103.142
	37.041
	8.181
	5.623
	23.237

	Heavy passengers vehicles
	42.753
	13.046
	1.341
	2.564
	9.141

	Heavy goods vehicles < 12t gross weight
	25.350
	6.056
	0.429
	1.132
	4.495

	Heavy goods vehicles > 12t gross weight
	305.386
	138.038
	20.155
	26.608
	91.275

	Non-rigid vehicles
	381.528
	195.073
	19.932
	39.707
	135.434

	Total
	1 791.105
	723.010
	74.986
	135.789
	512.234

	2005

	Motorcycles
	8.955
	3.568
	0.360
	0.661
	2.547

	Passengers cars
	1 354.627
	336.327
	26.389
	63.833
	246.105

	Light goods vehicles
	150.968
	38.037
	8.771
	6.029
	23.237

	Heavy passengers vehicles
	66.837
	16.083
	3.963
	2.980
	9.141

	Heavy goods vehicles < 12t gross weight
	39.561
	6.599
	0.861
	1.243
	4.495

	Heavy goods vehicles > 12t gross weight
	471.344
	185.437
	62.683
	31.478
	91.275

	Non-rigid vehicles
	563.568
	245.019
	62.463
	47.122
	135.434

	Total
	2 655.858
	831.069
	165.489
	153.346
	512.234

	Source: TIS.


In 1998, passenger cars had a share of 51% of road infrastructure costs while 40% were allocated to heavy goods vehicles and non-rigid vehicles. Running costs disaggregated allocation showed that passengers cars and heavy goods vehicles more non-rigid vehicles presented, respectively, shares of  47% and 46% of the total amount. This shares remain unchanged in our 1996 estimate and in our 2005 forecast. 

Table 39
Road infrastructure costs per vehicle km 1996, 1998, 2005
– € per vehicle km –

	Vehicle types
	All roads – Total costs
	All roads – Only running cost
	Motorways  – running costs
	National roads –running costs
	Municipal roads –running costs

	1996 

	Motorcycles
	0.02387
	0.01865
	0.00713
	0.00000
	0.01153

	Passengers cars
	0.02909
	0.01865
	0.00713
	0.00000
	0.01153

	Light goods vehicles
	0.02909
	0.01865
	0.00713
	0.00000
	0.01153

	Heavy passengers vehicles
	0.14002
	0.09514
	0.04842
	0.01102
	0.03569

	Heavy goods vehicles < 12t gross weight
	0.04931
	0.02635
	0.01128
	0.00111
	0.01396

	Heavy goods vehicles > 12t gross weight
	0.31564
	0.25510
	0.13480
	0.03406
	0.08624

	Non-rigid vehicles
	0.41446
	0.35183
	0.18703
	0.04799
	0.11680

	1998 

	Motorcycles
	0.02438
	0.01916
	0.00655
	0.00222
	0.01039

	Passengers cars
	0.02738
	0.01694
	0.00655
	0.00000
	0.01039

	Light goods vehicles
	0.02738
	0.01694
	0.00655
	0.00000
	0.01039

	Heavy passengers vehicles
	0.14068
	0.09580
	0.05789
	0.00575
	0.03217

	Heavy goods vehicles < 12t gross weight
	0.04784
	0.02488
	0.01172
	0.00058
	0.01258

	Heavy goods vehicles > 12t gross weight
	0.32128
	0.26074
	0.16526
	0.01776
	0.07772

	Non-rigid vehicles
	0.42310
	0.36048
	0.23019
	0.02503
	0.10526

	2005

	Motorcycles
	0.02167
	0.01470
	0.00522
	0.00177
	0.00772

	Passengers cars
	0.02864
	0.01470
	0.00522
	0.00177
	0.00772

	Light goods vehicles
	0.02864
	0.01470
	0.00522
	0.00177
	0.00772

	Heavy passengers vehicles
	0.21776
	0.15784
	0.12706
	0.00688
	0.02390

	Heavy goods vehicles < 12t gross weight
	0.05977
	0.02911
	0.01748
	0.00228
	0.00935

	Heavy goods vehicles > 12t gross weight
	0.53803
	0.45720
	0.38189
	0.01756
	0.05775

	Non-rigid vehicles
	0.72184
	0.63822
	0.53599
	0.02402
	0.07821

	Source: TIS.


The cost per vehicle-km are highest for the category non-rigid vehicles. This reflects the weight attributed to this category on the allocation of maintenance and operation costs. Motorcycles had the lowest cost value per vehicle kilometre.
4.1.2
Rail

The gross value of the capital stock of the Portuguese rail network amounted to € 2 914 million in 1998, the net value was € 2 076 million. Since these values were derived with the macro-economic approach of the perpetual inventory model (see chapter 3) they cannot be compared with figures from the official business account CP (1996) and REFER (1998). Still in relation to 1998, the running costs of the rail infrastructure were estimated to € 80 million. Personnel transfers in course from CP to REFER were the cause of this difference. The capital gross value estimated for 2005 is expected to increase substantially due to the planned investments in the network, amounting to € 4 882 million for the gross capital value and € 3 124 million for the net capital value. 

The next table shows the detailed figures for 1996, 1998 and 2005.

	Table 40
Capital value and total infrastructure costs of Portuguese rail network 
 1996, 1998, 2005 - € million (1998 prices)

	Total

	1996

	Gross capital value 
	2 055

	Net capital value 
	1 288

	Depreciation
	107

	Interest
	39

	Capital costs 
	146

	Running costs
	132

	Total infrastructure costs
	278

	1998

	Gross capital value 
	2 914

	Net capital value 
	 2 076

	Depreciation
	150

	Interest
	62

	Capital costs 
	212

	Running costs
	80

	Total infrastructure costs
	292

	2005

	Gross capital value 
	4 882

	Net capital value 
	3 124

	Depreciation
	295

	Interest
	94

	Capital costs 
	389

	Running costs
	202

	Total infrastructure costs
	591

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

Source: DIW and TIS.


Total infrastructure costs amounted to € 292 million in 1998. The running cost value reported in 1998 was lower than in 1996 because the personnel transfer from CP to REFER was still in course, thus affecting the reported value of personnel affected to infrastructure maintenance functions. The bias in the reported value of personnel cost affected to rail infrastructure management, for 1998, is estimated to be around minus  € 50 million. Consequently, the bias is inversely repeated in the supplier cost category for the rail operation. The reported amounts were taken from the annual reports of REFER and CP. 

The next table depicts the results of the allocation cost procedure.

Table 41
Total and average rail infrastructure costs 
1996, 1998, 2005 - 1998 prices
	Type of transport
	Train km (million)
	Total infrastructure costs (€ million)
	Average infrastructure costs (€/ train km)

	
	1996 

	Passenger transport
	35.290
	168.960
	4,788

	Freight transport
	8.822
	109.818
	12,448

	Total
	44.112
	278.779
	-

	
	1998 

	Passenger transport
	34.481
	180.322
	5,230

	Freight transport
	8.425
	112.107
	13,597

	Total
	42.906
	292.430
	-

	
	2005 

	Passenger transport
	38.083
	316.252
	8,304

	Freight transport
	12.753
	275.352
	21,591

	Total
	50.836
	591.604
	-

	Source: REFER, CP and INTF.


4.1.3
Other public transport infrastructure (tram and metro)

As discussed in chapter 3 the capital stock value and running costs were estimated for the infrastructure managed by the main operators of the Lisboa and Oporto metropolitan areas. As previously mentioned, the information was directly provided by the companies because no disaggregated data was available from either the annual reports or the official statistics. With this data inputs it was possible to calculate the capital stock value, which amounted in 1998 to € 2 377 million (gross value), and estimated to be € 2 897 million in 2005. From these values capital costs of € 120 million and € 151 million were derived, respectively for 1998 and 2005. The difference observed in the infrastructure costs from 1996 to 1998 is mainly due to the huge investments carried on the metro network (around 8.9 new km of line). 

The next table summarises the calculations carried out.

Table 42
Capital value, capital and running costs of tram and metro 
in Portugal1) 1996, 1998 and 2005 - € million (1998 prices) 

	
	1996
	1998
	2005

	Gross capital value 
	1 370
	2 377
	2 897

	Capital costs 2) 
	70
	121
	151

	Running costs 3)
	2
	2
	​-

	1) CARRIS, STCP and Underground of Lisbon. - 2)  Interests were calculated with a social interest rate of 3%. – 3) Only CARRIS and STCP.

Source: CARRIS, STCP and Underground of Lisbon.


4.1.4
Aviation infrastructure

Under the aviation infrastructure category are included airports and the national air navigation system. The cost information available did not allow for an in-depth cost analysis that would be strictly required in order to get a satisfactory allocation of costs to transport and non-transport related functions. In addition, due to data problems it was not possible to estimate the capital stock and capital costs separately for airports and air control services. 

The gross capital value of aviation infrastructure amounted in 1998 to € 703 million. Total infrastructure costs of € 203 million is split up into € 50 million capital costs and € 153 million for running costs. For 2005, gross capital value is estimated in € 1 565 million, due to the planned construction of a new international airport. Yet for 2005, total infrastructure costs were estimated in € 323 million. Included in the running costs is payment to Eurocontrol that amount to € 3.9 million in 1998.

Table 43
Capital value and total infrastructure costs of aviation infrastructure 
in Portugal 1996, 1998 and 2005 - € million (1998 prices) 

	
	1996
 
	1998
	2005

	Gross capital value 1) 
	619
	703
	1 565

	Net capital value 1)
	360
	422
	1 083

	Depreciation
	34
	37
	86 

	Interest
	11
	13
	32

	Capital costs 2)
	45
	50
	118

	Running costs
	138
	153
	205

	Total infrastructure costs
	183
	203
	323

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

Source: DIW and TIS


4.1.5
Waterborne transport infrastructure

An important remark is that some of the results could not be fully estimated due to insufficient data. Different data sources, which are prone to correspond to different accountancy procedures on the grounds of the assets evaluation process, were used because of data accessibility problems. This makes the comparison among the assets of the two analysed companies very difficult to achieve. 

Table 44
Capital value and infrastructure costs of inland waterways harbours
 1996, 1998 - € million
	TRANSTEJO
	1996
  (1996 prices)

	1998

(1998 prices)

	Gross capital value 1) 
	5.843
	15.799

	Net capital value 2)
	2.582
	10.844

	From this :depreciation 
	0.427
	0.968

	Interest3)
	0.175
	474

	Capital costs
	0.602
	1.442


	SOFLUSA


	1996 

	1998

	Gross capital value 4) 
	-
	22.142

	TOTAL


	1996

	1998

	Gross capital value 
	5.843
	37.941

	1) As of 31 December. Land value not included.  – 2) As of 31 December. Land value not included. – 3) Interests were calculated with a social interest rate of 3%. - 4) As in the Joint Resolution of the Ministry of Planning nº 261/99 (1999 prices).

Source: TRANSTEJO and TIS.


As mentioned in chapter 3, capital stock and capital costs of the inland waterways harbours were calculated for the infrastructure of the service providers TRANSTEJO and SOFLUSA. While the complete set of TRANSTEJO values were taken from the company accounts, SOFLUSA data was published in the Portuguese official journal with no specific information on estimation procedures. That could mean that the presented values are likely to reflect different accountancy methods. The capital stock of inland waterways amounted in 1998 to € 15.7 million (gross value). Running costs were not calculated due to insufficient available information.

4.1.6
Maritime infrastructure (seaports)

The results for this infrastructure category obtained with perpetual inventory model are depicted in the next table. For the core year of 1998, gross capital stock value amounted to € 1 378 million, the net capital value amounted to € 707 million and capital costs were estimated on € 96 million. The available data did not allowed for the estimation of running costs. 

Table 45
Capital values and infrastructure costs seaports 
 1996, 1998 € million (1998 prices) 1)

	
	Seaports

	
	1996
	1998

	Gross capital value 1) 
	1 365
	1 378

	Net capital value 2)
	700
	707

	Depreciation
	77
	75

	Interests
	21
	21

	Capital costs 3) 
	98
	96

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

Source: DIW and TIS.


4.2
Supplier operating costs

For the Portuguese Pilot Account we focused our analyses on the national rail transport operator (C.P.) in order to calculate the supplier operation costs of the rail mode and on the three main urban public operators for the urban public transport operation costs. Two of these operators cope with both bus and tram modes, the third is Lisbon’s subway operator.

4.2.1
National rail carrier – CP
Following the European Directive 440/91 also CP (Caminhos de Ferro Portugueses), like all other European railways had to separate between the rail infrastructure management and the rail transport services at least at the accounting level.  It is important to note that the separation between infrastructure operator and public service provider only took place in 1997 with the creation of REFER (infrastructure operator).

In table 46 we present the data concerning the year of 1996 and 1998. This data was collected from the annual account reports. In 1996, the values in the report still concern both infrastructure and public service operation. The account separation by activity was fulfilled, though with an experimental character. A cost imputation for infrastructure and transport operation was carried out, but it was not feasible to the company to allocate all costs made (10% of total costs). In this sense, it was workable to calculate the fraction of costs imputable to the transport operation for each cost category using a global value for total costs.

For each cost category two different situations were considered: a category exclusively for the transport operation (for instance, cost of traction fuel or cost of train maintenance and repair) or a category including costs both for infra-structure provision and transport operation. In the latter the cost imputation was carried out using the global value provided by the annual account report for the transport operation costs (58,5%).

Table 46
Supplier operation costs of the national rail public service provider (CP – Caminhos de Ferro Portugueses) for 1996 and 1998 – in € million (1998 prices)

	Cost items
	1996
	1998

	Sold merchandise
	0.643
	708

	Consumed materials
	28.597
	55.533

	External services and supplies

from which:
	80.482
	114.562

	Contracting external companies for rail line works
	2.419
	-

	Cleaning buildings and trains
	0.491
	-

	Electric power
	0.341
	-

	Train maintenance and repair
	5.408
	-

	Police surveillance
	0.461
	-

	Personnel Training
	0.365
	-

	Personnel wages
	111.698
	161.028

	Personnel social costs
	24.720
	36.458

	Depreciation, when FERTAGUS came.
	34.977
	57.797

	Provision
	1.466
	14.279

	Other operation costs
	1.546
	1.045

	Interests
	81.694
	116.932

	Total
	365.827
	558.346

	: = data not available.

Sources: Business report CP.


4.2.2
Public transport 

Ideally, supplier operating costs would have to be separately estimated for companies with tram and metro operation (or their respective business units) and for companies operating bus services (or their respective business units). However, the previous sections already discussed the data problems which complicate an estimation of supplier costs for public transport. 

Table 47
Expenditures of urban public transport companies1) 1996 and 1998
– in € million, (1998 prices) – 

	
	1996


	1998

	Type of expenditures
	CARRIS1)
	STCP2)
	Total
	CARRIS1)
	STCP2)
	Total

	Material
	18.400
	11.098
	29.498
	17.069
	10.009
	27.078

	Personnel
	94.002
	43.241
	137.243
	105.513
	45.912
	151.425

	External services and supplies 
	8.900
	10.963
	19.863
	9.342
	11.463
	20.805

	Depreciation
	13.000
	8.880
	21.880
	17.763
	7.755
	25.518

	Provision
	1.930
	1.152
	3.082
	1.082
	0.851
	1.933

	Interests
	10.713
	3.782
	14.495
	6.913
	2.071
	8.984

	Others
	0.099
	0.327
	0.426
	0.805
	0.601
	1.406

	Total
	147.044
	79.444
	226.488
	158.488
	78662
	237149

	1) Lisbon bus and tram operator. – 2) Oporto bus and tram operator.

Sources: 


4.3
Delay costs due to congestion

The results presented for delay costs are based on the methodology outlined in chapter 3 and described in detail in Link et al. (2000 b) “The Accounts Approach”. Note, that no costs could be estimated for waterborne transport and rail transport since no delay statistics were collected for these modes.

4.3.1
Results per mode

4.3.1.1
Road transport

Average and total delay costs for road transport are given in table 48 for passenger transport and table 49 for freight transport.

Table 48
Total and average delay costs for road passenger transport in Portugal1) 1998
	Private Vehicles2)
	Total additional delay costs
– € million –
	Average additional delay costs
– €/vehicle km –

	Motorways
	11.723 570
	0.00936

	Main roads
	17.574 521
	0.00324

	Nacional roads
	4.305 937
	0.00122

	Municipal roads
	53.095 670
	0.00672

	1) Lisbon and Oporto Metropolitan areas only.

2) Cars.

Source: TIS.


Table 49
Total and average delay costs for road freight transport in Portugal1) 1998

	
	Total additional delay costs
– € million –
	Average additional delay costs
– €/vehicle km –

	LGV
	
	

	Motorways
	3.948 630
	0.01103

	Main roads (IP/IC)
	5.275 544
	0.01047

	National roads
	1.205 571
	0.00383

	Municipal roads
	14.957 277
	0.02070

	HGV
	
	

	Motorways
	0.330 777
	0.01315

	Main roads (IP/IC)
	2.090 418
	0.01255

	National roads
	0.504 717
	0.00467

	Municipal roads
	6.227 795
	0.02571

	1) Lisbon and Oporto Metropolitan areas only.
Source: TIS.


4.3.1.3
Public transport

Delay costs in public transport were calculated by assuming that buses and tramways are affected by road congestion. No reliable data available for delays other than that were obtained trough the INDIVIU model to the Lisbon and Oporto metropolitan areas. No disaggregation by road type or between modes (bus and tram) could be carried out. Though it was not possible to obtain values about congested vehicle kilometres by mode, it was concluded that the tram mode had very low expression in both cities: 4.9% of total vehicle kilometres performed by Carris fleet (Lisbon urban operator) were done by tram (1998), as for STCP (in Oporto) 9.3% of the network length are tram lines (1996).

Table 50
Additional time costs for public transport users in Portugal1) 1998
(€ million)

	
	Total additional time costs

	Total2)
	20.251

	  Lisbon
	19.176

	  Oporto
	1.075

	1) Lisbon and Oporto Urban Operators only

2)Bus and tram only

SourceTIS.


The average additional costs for bus and trams are € 0.24 vkm.

4.3.1.4
Air transport

The results for air passenger and air cargo transport are given in table 51.

Table 51
Air traffic delay results for arrivals in selected airport 
representing 55.1% of air traffic in Portugal (€ million)

	
	Total additional time costs 1998

	
	Passenger
	Cargo

	Lisbon Airport
	7.846 214
	0.016 951

	Source: TIS.


These results were based on the available data for the Lisbon airport only, which counts for 55,1% of the traffic in Portuguese international airports (Lisbon, Oporto and Faro). The average additional costs were calculated to be € 159 per arriving flight. 

4.3.2
Total and average delay costs for Portugal

Detailed results of the delay cost estimation by network types for Portugal 1998 are shown in table 52. In 1998, total delay costs for road, urban public transport and aviation transport amounted to € 149.355 million for Portugal. 95% of these costs were borne by road traffic users (including bus and tram passengers). The remaining costs were borne by air traffic users (5%). Compared to Portugal’s GDP the costs of road traffic delays were roughly 0.14% in 1998. 

Table 52
Total delay costs for Portugal in 1998 – € million –

	
	Additional time costs due to road congestion
	Additional time costs due to late arrivals in public transport
	Motor ways
	Main roads
	National roads
	Municipal roads

	Road transport1)
	121.2
	–
	16.0
	24.9
	6.0
	74.3

	  Private vehicles 2)
	  86.7
	–
	11.7
	17.6
	4.3
	53.1

	  Light goods vehicles
	  25.4
	–
	3.9
	5.3
	1.2
	15.0

	  Heavy goods vehicles
	  9.2
	–
	0.3
	2.1
	0.5
	6.2

	Aviation
	–
	7.863
	–
	–
	
	–

	  Passenger
	–
	7.846
	–
	–
	
	–

	  Cargo
	–
	0.017
	–
	–
	
	–

	Urban Public Transport
	
	
	
	
	
	

	  Buses and Trams
	20.3
	–
	
	
	
	20.3

	Total
	141.492
	7.863
	
	
	
	

	1) Lisbon and Oporto Metropolitan Areas. 2) Cars only. 

Source: TIS.


Average costs per vehicle kilometre in road transport were calculated by using mileage (kilometres) for each network aggregate. The detailed results are given in table 53.

Table 53
Average delay costs for Portugal in 1998 by vehicle kilometre or movement

	
	Unit
	Motorways
	Main roads
	National roads
	Municipal roads

	Road transport1)
	
	
	
	
	

	  Private vehicles2)
	€ / vkm
	0.00936
	0.00324
	0.00122
	0.00672

	  Light goods vehicles
	€ / vkm
	0.01103
	0.01047
	0.00383
	0.02070

	  Heavy goods vehicles
	€ / vkm
	0.01315
	0.01255
	0.00467
	0.02571

	Aviation
	
	 
	 
	 
	

	  Passenger
	€ / arriving flight
	 
	159
	 
	

	  Cargo
	€ / arriving flight
	 
	0.343
	 
	

	Urban Public Transport
	
	
	
	
	

	  Buses and tram
	€ / vkm
	-
	-
	-
	0.24

	1) Lisbon and Oporto metropolitan areas – 2) Cars.

Source: TIS.


4.3.3
Results for 1996

Total delay costs for road and aviation transport in Portugal in 1996 amounted to € 84.493 million. This is 43% less than the delay costs calculated for 1998. As already mentioned in chapter 2.2.3.3. the delay costs for aviation had a much higher value in 1996 than in 1998, due to the significant reduction in the percentage of delayed flights according to data from CODA.
The resulting values for average costs per vehicle kilometre (road) or aircraft movement are presented in Table 55.  

Table 54
Total delay costs for Portugal in 1996 (€ million)

	
	Additional time costs due to road congestion
	Additional time costs due to late arrivals in public transport
	Comparison to 1998 (%)


	Road transport1)
	59.661
	–
	49.23

	  Private vehicles 2)
	41.535
	–
	47.90

	  Light goods vehicles
	13.340
	–
	52.55

	  Heavy goods vehicles
	4.786
	–
	52.29

	Aviation
	–
	13.516
	171.89

	  Passenger
	–
	13.484
	171.85

	  Cargo
	–
	0.032
	190.58

	Urban Public Transport
	
	
	

	  Buses and tram
	11.317
	
	55.88

	Total
	70.978
	13.516
	

	1) Lisbon and Oporto metropolitan areas only 2) Cars. 

Source: TIS.


Table 55
Average delay costs for Portugal by vehicle kilometre or movement in 1996 (€ million)

	
	Unit
	Total on all types of infra​structure
	Comparison to 1998 figures

	Road transport1)
	
	
	

	  Private vehicles
	€ / vkm
	0.00255
	53.16%

	  Light goods vehicles
	€ / vkm
	0.00779
	58.31%

	  Heavy goods vehicles
	€ / vkm
	0.00980
	58.02%

	Aviation2)
	
	343.801
	215.81%

	  Passenger
	€ / arriving flight
	342.980
	215.76%

	  Cargo
	€ / arriving flight
	0.82172
	239.28%

	Urban Public Transport
	
	
	

	  Buses and tram
	€ / vkm
	0.13952
	57.88%

	1) Lisbon and Oporto metropolitan areas only 2)Cars - 2) Lisbon airport only
Source: TIS.


4.3.4
Forecast 2005

Table 56 shows the total delay costs, which were estimated for 2005, based on the methodology and the assumptions described in chapter 3.

Table 56
Total delay costs for Portugal in 2005 (€ million)

	
	Additional time costs due to road congestion
	Additional time costs due to late arrivals in public transport
	Comparison to 1998 (%)

	
	
	
	338.26

396.46

347.33

201.44

201.48

182.69

	Road transport1)
	425.71
	
	

	  Private vehicles
	293.266
	
	

	  Light goods vehicles 
	100.648
	
	

	  Heavy goods vehicles
	31.793
	
	

	Aviation2)
	
	15.839
	

	  Passenger
	
	15.808
	

	  Cargo
	
	0.030 967
	

	1) Lisbon and Oporto metropolitan area only; does not include buses and trams 2) Lisbon airport only 

Source: TIS.


Table 57, finally presents average delay costs for 2005 broken down to passenger kilometres (in road transport) and to passenger movements (in air transport). The most drastic worsening of the user situation is due to road traffic. 

Table 57
Average delay costs for Portugal in 2005 (€ million)
	
	
	
	
	Out of these:

	
	Unit
	Total on all types of infra​structure
	Comparison to 1998 figures
	Motorways
	Main roads
	National roads
	Municipal roads

	Road transport1)
	
	
	
	
	
	
	

	  Private vehicles
	€ / vkm
	0.01204
	251.32%
	0.00997
	0.01000
	0.00322
	0.01771

	  Light goods vehicles
	€ / vkm
	0.03937
	294.57%
	0.03779
	0.03809
	0.00998
	0.05388

	  Heavy goods vehicles
	€ / vkm
	0.04359
	258.07
	0.03714
	0.03744
	0.01143
	0.06284

	Aviation2)
	
	213.653 973
	134.12
	
	
	
	

	  Passenger
	€ / arriving flight
	213.236 273
	134.14
	
	
	
	

	  Cargo
	€ / arriving flight
	0.417 700
	121.63
	
	
	
	

	1) Lisbon and Oporto metropolitan areas only 2) Lisbon airport only
Source: TIS.


4.4
Accident costs

4.4.1
Results for 1998- total costs by category and main cost bearer

For Portugal, total social accident costs, amounted to € 8.0 billion, out of these 6.3%  - € 0.5 billion – represent external accident costs, i.e. those components of accident costs which are not borne by the Transport Sector – the road users themselves and/or transport insurance companies and other transport related organizations. 

Main cost information for accounts is composed by the external cost components – included in the core information – and these components represent for accidents 6.3% of the total costs. This is not a substantially strong figure, but one must recall than within UNITE framework pedestrians and other unprotected road users are included in the Transport Sector and we assume users (and their families) are perfectly aware of their risk when using the transport systems. Also we do not include any cost component for accounting the WTP from friends and relatives and the rest of society for the loss of human life. So, for the practical calculations the major cost component – the risk value – is completely internalised by the transport sector. For that reason the main external cost components are:  net production losses, health costs, and administrative costs. 

The two pie graphs present bellow show the division of total costs by category and cost bearer. One should note that the road account causes 98% of the total transport sector accident costs, which are shown  by cost component and  nature (internal & external) in Table 58. 
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	Figure 4: Accident Costs in Portugal 1998 by Cost Category
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	Figure 5: Accident Costs in Portugal in 1998 by Main cost Bearer


Table 58
Total internal and external accident costs in Portugal 1998 by cost category 
(in € million)

	
	Internal costs
	External costs
	Total costs 1998
	Total external costs

	
	Material damages
	Admin. costs
	Risk values
	Admin. costs
	Health costs
	Product. loss
	
	

	Road 1)
	2 332.70
	112.90
	5 005.10
	34.20
	92.40
	373.90
	7 951.20
	500.5

	Rail 2)
	:
	:
	108.42
	0.18
	0.40
	10.19
	119.20
	10.8

	Public transport 3) 4)
	0.479
	0.007
	0.256
	0.002
	0.005
	0.018
	0.767
	0.025

	Aviation
	:
	:
	7.22
	0.02
	0.03
	0.68
	7.96
	0.73

	Inland waterway 
	:
	:
	:
	:
	:
	:
	:
	:

	Maritime shipping 
	:
	:
	:
	:
	:
	:
	:
	:

	Total
	2 333.2
	112.9
	5 114.4
	34.4
	92.8
	384.2
	8 071.8
	511.4

	1) Passenger cars, motorcycles & mopeds, buses, LGV, HGV, pedestrians and cyclists. - 2) Including unprotected at level crossing - 3) PT category: only modes with specific infrastructure needs: metro and tramways – but for metro we assume null physical inputs (no victims). - 4) Accidents distributed between bus and P.T. by v-km.

Source: TIS.


As shown on the pie graph, the risk value was responsible for 63% of total accident costs. Individual transport user cost reflects 70% of the total costs, meaning that individuals and their families already support a large fraction of accident costs – mainly through bearing the risk values and material damages of vehicles (via legal and vehicle insurance fees). 

The figures used to assess risk value of around € 1.12 may be apparently explained by the high priority that European societies place on improved traffic safety and reduction of human life losses. For Portugal this seems to be in some extension in contradiction with some driver’s behaviour, which implies on a hazard and risky reality with the highest accident and fatalities rates of the Union European. This sad reality may imply two consequences: maybe the risk value for Portugal is somehow lower than for the rest of Europe, or that Portuguese users are not aware of the risks they are submitted to (and submit others to) when driving – in this case the premise that all risk costs are internal is not accurate for Portugal. 

In contrast to other external cost elements, it is necessary to recognize and harmonize the stochastic nature of accidents. To deal with this situation we used the approach proposed by Doll et al. (2000): “... that in modes where accidents are not so frequent, air, maritime and rail, a five-years average should be use. This may also be appropriate for road transport when the information is disaggregated.” For aviation we used only a three years average, because this was the only data available. 

4.4.2
Allocation of total costs to modes and types of infrastructure

For Portugal, the data sets of accidents and causalities used in the framework of UNITE social accounts do not address the question of responsibility. So, the accounts are made at the light of cost allocation for the bearers (or generators for external costs) and not for those with the responsibility. Using this principle we avoid arbitrary cost allocation, because the question of attribution of responsibility is too much complex and it is not addressed by official records from traffic police and insurance companies. To calculate the core external social costs this problem is not relevant, but the accounts presented here must be carefully interpreted for other purposes, like analysis of cross-subsidisation between transport sub-sectors or even for pricing – for those purposes, a cost responsibility scheme should be implemented (even if this scheme relies on simple rules like distribution of responsibilities in a way proportional to the physical mass of vehicles, or other). Suitable data on the distribution of accident responsibilities is not available for Portugal and efforts should be made by future projects to fill this gap.

We allocated accident costs to road classes and vehicle types in order to meet the minimum level of dissaggregation set out in “The Accounts Approach” (Link et al. 2000 b). 

The cost allocation was based on the following assumptions and data sources:

We assumed the costs borne by different actors within each mode of transport as equal to the costs caused within this mode. The distribution of costs across modes therefore is not necessary.

· For each mode, the costs which are directly borne by the users are respectively seen as caused by the mode. All other costs within the mode are distributed to the vehicle types by the share of vehicle-specific costs and in the same way. 

· The allocation of road accident costs to road types was made in a proportional way to mileage driven within each kind of road. The cost allocation method differentiates between motorways,  national roads and others roads, assuming that the last are mainly  urban/suburban roads, with less severe accidents and lower mortality rates. 

· Rail costs allocation was done for three classes of victims: rail passengers, staff and unprotected users. It is not possible do make the distinction between on-board staff and other staff. Distinction between passenger and freight rail services was made only using output volumes (train-km’s) 

· In aviation, in spite of the rough data set used, we allocated the costs to official landings and take-offs (LTO’s) for commercial passengers and freight flights, by means of an efficiency-measure of 1 tkm = 10 pkm, according to INFRAS/IWW (2000), which allowed the division of costs between passenger and freight traffic. 

· Costs for the pedestrians and cyclists group were allocated to all vehicle classes in a proportional way to mileage (traffic volume). The probability of an accident responsibility relies on the unprotected user and it is very small. However, this allocation is not straight because the distribution of causalities may not be proportional to volumes – but in the absence of detailed data this procedure provides an acceptable solution. 

The results of this cost allocation procedure are presented in the following two tables for road transport and for the other transport modes respectively.

Table 59
Total external accident costs in Portugal 1998 – road transport1), 2)
(€ million)

	Road accidents
	Motorways
	Trunk roads
	Urban roads
	All roads

	Private vehicles 3)
	532,4
	3472,6
	3063
	7068

	Bus / coach 4) 
	6,0
	83,9
	74
	163,9

	LGV
	96,1
	195
	172,1
	463,2

	HGV
	10,0
	130,3
	115
	255,3

	1) Cost allocation between vehicle types made proportionally to mileage – no disaggregated data published. - 2)Accident costs for pedestrians and cyclists were distributed proportionally by all vehicle classes - 3)Passenger cars, motorcycles and mopeds. - 4) Cost allocation without tram.

Source: TIS


Table 60
Total external accident costs in Portugal 1998 – other transport modes 
(€ million)

	
	All network

	Rail transport 1) 2)
	119.2

	Passenger traffic
	96.2

	Freight traffic
	23.0

	Public transport 3) 
	0.767

	Tram 
	0.767

	Metro / light rail 3)
	:

	Aviation 4)
	7.93

	Passenger traffic
	7.28

	Freight traffic
	0.66

	Inland navigation
	:

	Maritime shipping
	:

	1) National and private operated rail carriers. - 2) Values were disaggregated proportionally to passengers and freight annual transport production (v-km) - 3) Costs only for  tram - 4) Values were disaggregated proportionally to passengers and cargo annual transport production (takeoffs and landings).

Source: TIS.


4.4.3
Average costs in 1998

Average costs were calculated based on vehicle-km (road), train-km and aircraft Landing and Take-off (LTO). A breakdown to pkm / tkm was not made. The results of the average cost estimates are presented in the following table.

Table 61
 Average accident costs in Portugal 19981) 

	
	Unit
	Total network

	Road Transport 2) 3)
	
	110

	Passenger car
	
	84

	Motorcycle & mopeds
	€ / 1000 v-km
	3 584

	HPV (Bus / Coach)
	
	253

	LHV
	
	72

	HGV
	
	38

	Rail transport4)
	
	

	Passenger & freight traffic
	€ / 1000 train-km
	2 785

	Public transport 
	
	

	Tram 5)
	€ / 1000 v-km
	253

	Metro 6)
	
	:

	Aviation 
	
	

	Passenger & freight traffic
	€ / 100 LTO7)
	4 602

	Inland navigation
	€ / 1000 vessel-km
	:

	Maritime shipping
	
	:

	1) This table corresponds to the costs which are actually supported and directly related (the external part) with the different modes of transport and vehicle classes. For example, the figure of 3 584 €/1000 vkm allocated to motorcycle and mopeds means these are the costs the users sub-group support itself (and impose to the society). These figures cannot be used as pricing factor, because no responsibility matrix was introduced in the analysis of accounts. If we introduce responsibility factors, possibly the majority of victims from motorcycle and mopeds would follow on cars and heavy vehicles account – the final costs resulting for pricing allocation would be significantly different. - 2)Pedestrians and cyclists, which represent a considerably sub-group were distributed proportionally to vkm between vehicle categories. - 3) If we group passenger cars, motorcycles and mopeds, an average costs 121 €/1000 vkm is achieved, which is more smoothed. - 4) Including staff, passengers and unprotected crossing at level crossings. - 5) The same value as for buses. - 6) Public transport on grade-separated network. - 7) LTO – Landings and Take-offs

Source: TIS.


4.4.4
Results for 1996

For the analysis of 1996 we used the physical units from that year for road. Different time spans were used taking into account the stochastic nature of the accidents for the different modes (Doll, 2001). The unit costs for 1996 are accounted at 1998 prices to allow direct comparison between values. According to the UNITE valuation conventions, variations in GDP per capita (assuming a unit elasticity for cost variation with GDP) were also adjusted, mainly applied for the correction of ‘non-material’ goods like the risk value and net production. For 1996 the risk value of € 1.081 was used, with the same cost factor applied for 1998. Total accident costs for 1996 are shown in table 62.

Table 62
Total internal and external accident costs in Portugal 1996 by cost category 
(in € million)

	
	Internal costs
	External costs
	Total external costs
	Total costs 1996
	Relative to 1998 (%)

	
	Material damages
	Admin. costs
	Risk values
	Admin. costs
	Health costs
	Product. loss
	
	
	

	Road 1)
	2 189.2
	108.2
	6 161.0
	32.6
	120.6
	463.3
	616.5
	9 074.9
	14,1%

	Rail 2)
	:
	:
	104.70
	0.15
	0.39
	9.84
	10.4
	115.08
	-3,5%(5)

	Pub. Transport 3) 4)
	0.215
	0.003
	0.148
	0.001
	0.003
	0.011
	0.015
	0.381
	-50,3%

	Aviation
	:
	:
	6.978
	0.021
	0.032
	0.652
	0.705
	7.683
	-3,4%(5)

	Inland waterway 
	:
	:
	:
	:
	:
	:
	:
	:
	 

	Marit. shipping 
	:
	:
	:
	:
	:
	:
	:
	:
	 

	Total
	2 189.4
	108.2
	6 272.8
	32.7
	121.0
	473.8
	627.6
	9 198.0
	13,8%

	1) Passenger cars, motorcycles & mopeds, buses, LGV, HGV, pedestrians and cyclists. - 2) Including unprotected at level crossing - 3) PT category: only modes with specific infrastructure needs: metro and tramways – but for metro we assume null physical inputs (no victims). - 4) Accidents distributed between bus and P.T. by v-km. - (5) Use of the same average input data set for 1996 and 1998 – this means changes are due to variations on GDP per capita and don’t reflect variations on accident rates.

Source: TIS.


In 1996 total accident costs were about 14% higher than the values for 1998 which is due to the higher number of road victims, namely the number of fatalities. The increase of about 50% of PT accidents is related to the increase in the number of  causalities reported from 1996 to 1998 and reflects the fact that physical data for this mode had been withdrawn from yearly sets of road public transport (including buses). So, if data was available one should have used a five years series average as with rail and the other modes. The variations for rail and aviation are due to the changes occurred in GDP – the physical data sets are the same.

4.4.5
Results for 2005

For the analysis of 2005 we used a long series of good quality for road accidents that allowed us to obtain good estimates for physical units. One must say that a real decline on fatalities and severity rates has been observed from the past, in spite of the strong growth of motorization and mobility patterns. We assume these tendencies will remain constant until 2005, so the number of accidents will raise slightly, but the severity and the number of fatalities will decrease significantly. For rail (five years) and aviation (only three years) we had to use the same (and unique) average series already used for 1998.

The unit costs used for 2005 are also accounted at 1998 prices to allow direct comparison between values. This means the only need to adjust for variations of GDP per capita from 1998 to 2005. So, for the year of 2005 the risk value of € 1.253 was used. Total accident costs for 2005 are shown in table 63.

Table 63
Estimates for accident costs in Portugal 2005 by cost category (in € million)

	
	Internal costs
	External costs
	Total external costs
	Total costs 2005
	Relative to 1998 (%)

	
	Material damages
	Admin. costs
	Risk values
	Admin. costs
	Health costs
	Product. loss
	
	
	

	Road 1)
	2 874.6
	134.2
	3 583.0
	42.7
	56.3
	262.8
	361.8
	6953.5
	-12.5%

	Rail 2)
	:
	:
	121.30
	0.17
	0.45
	11.40
	12.0
	133.32
	11.9% (5)

	Pub. Transport 3) 4)
	0.590
	0.008
	0.178
	0.003
	0.003
	0.012
	0.018
	0.794
	3.6%

	Aviation
	:
	:
	8.084
	0.025
	0.037
	0.755
	0.817
	8.901
	11.9% (5)

	Inland waterway 
	:
	:
	:
	:
	:
	:
	:
	:
	 

	Marit. shipping 
	:
	:
	:
	:
	:
	:
	:
	:
	 

	Total
	2 875.2
	134.2
	3 712.6
	42.8
	56.8
	275.0
	374.6
	7 096.5
	-12.2%

	1) Passenger cars, motorcycles & mopeds, buses, LGV, HGV, pedestrians and cyclists. - 2) Including unprotected at level crossing - 3) PT category: only modes with specific infrastructure needs: metro and tramways – but for metro we assume null physical inputs (no victims). - 4) Accidents distributed between bus and P.T. by v-km. (5) Use of the same average input data set for 2005 and 1998 – this means changes are due to variations on GDP per capita and don’t reflect variations on accident rates.

Source: TIS.


Estimates from 1998 to 2005 show a global reduction on costs of about 12%. This reduction results from two contradictory effects. First, a strong reduction on global amounts from risk value, due to the strong reduction of fatalities and accident’s severity – a reduction of about 40%. Secondly, and in the opposite direction, a slower increase of the other cost categories, because the number of accidents still increases due to continuous motorization and expanded mobility.

Unitary costs per accident and injury were derived from the 1998 values, considering the estimated growth in GDP/capita for all damage categories. Further, for 2005 a specific forecast methodology was used.

Accident costs decline considerably from 1996 to 2005 forecasts. The reasons for this real declining are the following:

· Traditionally, Portugal is one of the European countries with the higher accident and mortality rates;

· A very strong effort was made in the last decades to improve the situation: from 1975 to 1999, the Gravity Index (number of deaths / number of accidents x 100) has reduced from the value of 8.1 to 3.6, and the predictions made for 2006 point to a value of 2.1;

· The overall improvement of the transport situation, namely the construction of new interurban infrastructures and the renewal of vehicle fleets (with the abatement of old ones) has implied (and will continue) in the reduction, in real terms, of the total number of deaths and severe injured;

· In spite of these improvements, the total number of accidents increases slightly (from 749 560 in 1998 to 788 986 in 2005), but the severity and number of victims is reduced). The number of interurban accidents (much more severe than urban accidents) is reduced - due to the new infrastructures and safety equipment of the vehicles.

Average costs for 2005 show greater decreases than total costs, as the expected traffic growths (mileage) from 1998 to 2005 is higher by 30%, resulting in an even lower level of average costs. For modes other than road, there is no evidence about the behaviour of accident rates. For rail, in the last five years, accident causalities remain more or less constant, but mileage is decreasing. For aviation, it is impossible to make robust predictions with a three year series, resulting mainly from small accidents with non-commercial aircraft.

4.5
Environmental Costs

4.5.1
Results for 1998

Table 64 presents the environmental costs of transport in Portugal for the year 1998. The highest share of costs, 41%, stems from Global Warming, followed by the emission of air pollutants with 40% and noise is responsible for 18% of the total costs.

The sector causing the highest costs is road transport, reflecting its dominating role in transport performance. Road transport is responsible for 96% of the total transport sector costs. Air pollution is the most important cost category, for both passenger and freight transport. Costs are dominated by impacts due to VOC and CO2. Secondary and primary particles are also extremely important but Portugal is not making the monitor of this parameter in an effective way, these factors will induce above all loss of life expectancy and increased morbidity rates. Noise, the third important cost category, does not present critical values but numbers can be underestimated due to the fact that there is no data available and is dominated by amenity losses. Other cost components here are health impacts due to ischaemic heart disease and hypertension and the subjective impairment of sleep quality.

Noise exposure estimates were only available as total figures for the whole road transport sector. The resulting costs were not broken down to passenger and freight transport in order to avoid arbitrary cost allocation.

Table 64
Environmental costs for Portugal 1998 (€ million) 

	
	Air Pollution
	Global Warming
	Noise
	Total

	Road
	472.0
	482.7
	211.6
	1 166.3

	Motorcycles
	9.3
	2.1
	*
	11.4**

	Passenger Transport
	390.3
	171.1
	*
	561.4**

	Heavy Passenger Vehicles
	9.3
	8.1
	*
	17.4**

	Light Goods Vehicles
	28.4
	24.3
	*
	52.7**

	Heavy Goods vehicles
	34.7
	277.1
	*
	311.8**

	Rail
	21.9
	2.6
	5.4
	29.9

	Passenger Transport
	14.3
	1.7
	*
	16.0**

	Freight Transport
	7.6
	0.9
	*
	8.5**

	Aviation
	105.5
	50.1
	3.6
	159.2

	Airports
	105.5
	18.2
	*
	127.3**

	Flights
	n.a.
	31.9
	*
	31.9**

	Total
	599.4
	535.4
	220.5
	1 355.4

	n.a. not available

*UNITE principle of non-arbitrary cost allocation

**Only air pollution and global warming

Source: IER


Total costs of rail transport should be dominated by noise costs (which were not broken down for the same reason as for road transport), but the available data doesn’t translate this trend. The most probable explanation is that the results that come out of the monitoring process do not reflect the real situation, thus causing under estimation of costs. Costs due to air pollution and global warming are comparably low due to a high share of electric traction. 

Regarding the costs of the road mode it should be mentioned that the parcel of costs related to petrol and diesel urban transport buses are included. As expected the air pollution, global warming and noise costs for the road mode are the highest of all categories. The costs of aviation are dominated by global warming. The category “flights” covers the costs due to emissions of CO2 and indirect emissions of air pollutants. For technical reasons CO2 emissions at airports are included in this category. “Airports” contain costs of pollutant emissions (except CO2) during the Landing and Take-off (LTO) cycles at 3 Portuguese airports. 

Costs due to global warming differ by a factor of 6, mostly reflecting the different values per tonne of CO2 emitted (€ 135 versus- € 20 /t CO2). Noise costs are in the same order of magnitude. A more detailed analysis of the differences between the studies should be performed in the future.

In general it has to be noted, that the costs given in Table 65 are only the costs which are currently quantifiable. For some modes or cost categories no appropriate data was available (e.g. population exposure due to aircraft noise). In addition, there are effects, for which currently no consistent monetary values exist (e.g. costs of ecosystem impairment due to nitrogen deposition).

Table 65
Environmental costs road transport Portugal 1998 (excluding noise costs)
– Disaggregation by vehicle type (in € million) –
	
	Air Pollution
	Global Warming
	Total

	Motorcycles
	7.1
	2.1
	9.2

	Passenger Transport
	219.3
	171.1
	390.4

	Heavy Passenger Vehicles
	1.1
	8.1
	9.2

	Light Goods Vehicles
	4.1
	24.3
	28.4

	Heavy Goods vehicles
	34.7
	277.1
	4 731.1

	Total
	266.3
	482.7
	5 168.3

	Note: Noise costs (total: 211.6) not broken down according to UNITE principle of non-arbitrary cost allocation.

Source: IER


Table 66 shows the environmental costs of road transport for different vehicle types. Noise costs are not included, because a break down would contradict the UNITE principle of non-arbitrary cost allocation. Heavy goods vehicles cause the highest total costs, followed by passenger cars. In table 81 the costs are split per vehicle type and road type.

Table 66
Environmental costs road transport Portugal 1998 (excluding noise costs)
– Disaggregation by vehicle and road type (in € million) –

	
	All roads
	Highway
	Urban roads
	Rural Roads

	Motorcycles
	28.0
	9.2
	9.3
	9.4

	Passenger Cars
	1 191.6
	393
	396.6
	402.0

	Buses
	29.9
	10.7
	9.8
	9.4

	Light Goods Vehicles
	87.3
	28.5
	29.8
	29.0

	Heavy Goods Vehicles
	958.9
	313.1
	322.7
	323.1

	Total
	2 295.6
	754.5
	768.2
	772.9

	Note: Categories included are air pollution, global warming. Noise costs (total: 211.6) are not included, because split would conflict with UNITE principle of non-arbitrary cost allocation.

Source: IER.


Air pollution and global warming results are reported per vehicle type. Noise costs could not be disaggregated by vehicle type due to data constraints and in order to avoid an arbitrary cost allocation procedure.

Table 67
Average environmental costs for Portugal 1998 (in € / 100 vehicle-km)

	
	Air Pollution
	Global Warming
	Noise
	Total

	Road
	11.28
	8.15
	31.4
	50.83

	  Motorcycles
	1.38
	0.42
	*
	1.8**

	  Passenger Cars
	1.36
	0.68
	*
	2.04**

	  Buses
	1.88
	1.65
	*
	3.53**

	  Light Goods Vehicles
	1.91
	1.18
	*
	3.09**

	  Heavy Goods Vehicles
	4.87
	4.22
	*
	9.09**

	Rail
	30.5
	3.6
	66.5
	100.6

	  Passenger Transport
	12.7
	1.5
	*
	14.2**

	  Freight Transport
	17.8
	2.1
	*
	19.9**

	Aviation
	n.a.
	929.21
	n.a.
	929.21

	*UNITE principle of non-arbitrary cost allocation

**Only air pollution and global warming. 

Source: IER.


4.5.2
Account years 1996 and 2005

Table 68 shows the costs for the 1996 account. It is possible to observe significant changes when comparing the results which the account year of 1998. There is a general cost increase of around 22%. Therefore, it is advisable to consider possible data input bias, considering that the key parameters for the change of environmental costs in road is around 9%. For aviation, an increase of around 12,5% was estimated in the same period, reflecting lower mileage/aircraft activities in 1996. For rail transport, costs due to air pollution were higher in 1996, reflecting progress in emission reduction from 1996 to 1998, (around 5%). 

Table 68
Environmental costs for Portugal 1996 (in € million)

	
	Air Pollution
	Global Warming
	Noise
	Total

	Road
	245.3
	486.5
	201.7
	1 068.4

	  Motorcycles
	7.8
	2.2
	*
	13.8**

	  Passenger Cars
	169.9
	164.8
	*
	536.3**

	  Buses
	2.1
	8.0
	*
	12.6**

	  Light Goods Vehicles
	21.1
	24.8
	*
	57.7**

	  Heavy Goods Vehicles
	44.4
	286.7
	*
	448.1**

	Rail
	23.6
	2.9
	5.1
	31.6

	  Passenger Transport
	15.7
	1.9
	*
	17.6**

	  Freight Transport
	7.8
	1.0
	*
	8.8**

	Aviation
	100.6
	41.0
	n.a.
	141.6

	  Airports
	100.6
	14.9
	n.a.
	115.5**

	  Flights
	n.a.
	26.1
	n.a.
	26.1**

	Total
	369.5
	530.4
	206.9
	1 113.6

	n.a. not available

*UNITE principle of non-arbitrary cost allocation

**Only air pollution and global warming. 

Source: IER.


The results for 2005 are presented in table 69. From the results it is possible to conclude that no reduction in air pollution emissions or in global warming and noise are expected to take place in the period 1996-2005. The interpretation of data has to be made very cautiously because it represents a very rough approximation. It should also be pointed out that the estimation of this indicators started recently in Portugal.

Table 69
Environmental Costs for Portugal 2005 (in € million)

	
	Air Pollution
	Global Warming
	Noise
	Total

	Road
	512.1
	755.1
	234.7
	1 501.9

	  Motorcycles
	84.7
	3.3
	*
	88.1**

	  Passenger Cars
	312.5
	240.2
	*
	552.7**

	  Buses
	1.2
	9.0
	*
	10.3**

	  Light Goods Vehicles
	34.1
	35.2
	*
	69.4**

	  Heavy Goods Vehicles
	79.5
	467.3
	*
	546.8**

	Rail
	30.6
	3.7
	6.1
	40.4

	  Passenger Transport
	17.4
	2.1
	*
	22.5**

	  Freight Transport
	13.2
	1.6
	*
	17.8**

	Aviation
	118.6
	71.5
	n.a.
	190.1

	  Airports
	118.6
	26.0
	n.a.
	144.6

	  Flights
	n..a.
	45.5
	n.a.
	45.5

	Total
	661.3
	833.7
	240.8
	1 742.0

	n.a. not available

*UNITE principle of non-arbitrary cost allocation

**Only air pollution and global warming. 

Source: IER.


4.6
Taxes, charges, subsidies

Within this section transport related taxes and charges, which can be compared with the related costs are presented. Furthermore, as far as the available data allowed, subsidies were also quantified. 

4.6.1
Road transport

Revenues related to infrastructure costs are presented in table 70 for the years of 1996, 1998 and 2005. In 1998 motorways and bridges (25 de Abril and Vasco da Gama) tolls amounted to € 331 million. Compared to 1996 this category of revenues increased 38 %. The total fuel tax value collected by the state in 1998 was € 2341 million, representing 61 % of the total revenue reported in the road account. Motor vehicle tax is another important revenue element. In 1998, the amount collected by the State through this tax instrument was € 1 029 million. A comparison between 1996 and 1998 total revenues indicates an increase of 8 %. For 2005 we estimated total revenues of € 4 401 million, which represents an increase from 1998 to 2005 of 15%. Clearly, the revenue type presenting the highest increase rate on that period was the motorways tolls, including the shadow values to be paid by the State, which are expected to more than duplicate. Strong investments in new roads are the reason for this result. Anyway, fuel tax and motor vehicle remain the main revenues contributors. 

Table 70
Road Transport Revenues in Portugal 1996, 1998 and 2005 (€ million)

	
	All roads

	
	1996

	Total
	3 534.491

	Structure of Revenues:
	

	Motorway Tolls1
	239.523

	
Municipal tax
	56.152

	
Fuel Tax5
	2 358.466

	Road Licence
	39.456

	Road Haulage tax
	7.365

	Motor vehicle tax
	833.529

	Additional information:
Brisa and National Roads Institute exploitation subsidies 
	70.768

	
	1998

	Total
	3 818.928

	Structure of Revenues:
	

	Motorway Tolls 2
	331.628

	
Municipal tax
	63.425

	
Fuel Tax5
	2 341.896

	Road Licence
	42.896

	
Road Haulage
	9.477

	
Motor vehicle tax
	1 029.606

	Additional information:
Brisa and National Roads Institute exploitation subsidies
	39.284

	
	2005

	Total
	4 401.668

	Structure of Revenues:
	

	Motorway tolls3
	524.987

	Shadow tolls4
	229.447

	
Municipal circulation tax
	66.666

	
Fuel Tax5
	2 443.300

	Road Licence
	45.088

	
Road Haulage
	9.961

	
Motor vehicle tax
	1 082.219

	1) Brisa motorways and bridge 25 de Abril. 2) Brisa motorways, bridge 25 de Abril and bridge Vasco da Gama. 3) Brisa motorways. 4) Motorways concessions. 5) Total fuel tax revenues collected by the Portuguese tax administration. 

Sources: BRISA, IEP, General State Account, INE, Paper on "Planning and implementation of transport and communications infrastructures" (Viegas, J.M., 2000). Calculations by TIS.

	


4.6.2
Rail transport 

Table 71 shows the tariff revenues in passenger and freight transport.  For 1998, CP has reported a total of around € 187 million. Passenger tariffs represent 64% of the total value and compared with 1996 values an increase of nearly 4% can be seen. As already stated there are legal proceedings going on, regarding the level of track access charges. So no value could be reported.

An estimate for 2005 was made considering the expected growth in traffic volumes. Thus,  tariff revenues are expected to amount to € 193 million.

Subsidies to CP are reported as additional information. The decrease from 1996 to 1998 could be attributed to the structural change in the Portuguese rail sector, with the split of infrastructure and transport operation. 

Table 71
Tariff revenues and subsidies in rail transport – CP (Caminhos de Ferro Portugueses)
– € million – 
	Type of transport
	Tariff revenues and subsidies

	– 1996 –

	Passengers suburban
	69.712

	Passengers inter-city and regional
	31.370

	Passengers fast trains
	15.104

	Freight transport
	53.518

	Total
	169.705

	Additional information:

State subsidies
	52.714

	– 1998 –

	Suburban
	63.464

	Inter-city and regional
	35.734

	Fast trains
	21.448

	Freight transport
	66.984

	Total
	187.632

	Additional information:

State subsidies
	9.975

	– 2005 –

	Suburban
	64.371

	Inter-city and regional
	36.245

	Fast trains
	21.755

	Freight transport
	71.291

	Total
	193.664

	Additional information:

State subsidies
	:

	Sources: CP annual reports, Calculations by TIS.


4.6.3
Urban public transport 

Tariff revenues and subsidies for Carris, STCP and Underground of Lisbon were obtained from the federal Statistical Office. Revenues from fuel taxation are not reported separately but it should be kept in mind that the road account contains a global value for this tax instrument. Subsidies granted to the operators for providing public service are also reported. Please note that tariff revenues should be compared with the respective supplier operating costs while subsidies are assumed not to be compared with any cost category of this account.

Table 72 summarises the revenues (including subsidies for concessionary fares) for the three main public transport operators of Lisbon and Oporto. Total tariff revenues amounted to € 129 million in 1996 and to € 141 million in 1998. Total subsidies amount to € 48 million in 1996 and to € 33 million in 1998. No forecasts were produced for 2005.

Table 72
Tariff revenues and subsidies of public transport – Carris, STCP and Underground of Lisbon
– in € million –

	Type of revenue
	1996
	1998

	
	Carris
	STCP
	Underground of Lisbon
	Total
	Carris
	STCP
	Underground of Lisbon
	Total

	Total passenger tariffs:
	64.553
	45.792
	19.313
	129.658
	68.668
	47.596
	25.368
	141.632

	Bus
	61.227
	-
	-
	-
	64.454
	-
	-
	

	Tram
	3.326
	-
	-
	-
	4.214
	-
	-
	

	Subsidies
	27.808
	9.363
	11.153
	48.234
	20.450
	5.868
	7.127
	33.445

	Sources: Annual reports of Carris, STCP and Underground of Lisbon


4.6.4
Aviation

Table 73 shows the revenues of Lisbon, Oporto and Faro international airports. However, Eurocontrol fees concern national total value. Total aviation revenues amounted to € 219 million in 1998 and to € 163 million in 1996.

Table 73
Revenues of aviation infrastructure in Portugal 1996 and 1998
– in € million –

	Type of revenue
	1996
	1998

	1. Aeronautical revenues 1
	147.714
	#179.755

	Landing and take off
	16.403
	26.383

	Parking fees for aircraft’s
	1.823
	2.042

	Passenger’s charges
	40.355
	49.714

	Other revenues
	12.892
	15.679

	Air navigation (Eurocontrol)
	76.241
	85.937

	2. Total non-aeronautical revenues
	15.643
	#20.025

	Total revenues
	163.357
	#199.780

	1) For Lisbon, Oporto and Faro airports, except for air navigation where national total value is reported. 

Sources: ANA.


A detailed analysis of the revenues structure shows the following, for the core year of accounts:

In 1998, the 3 major Portuguese airports and the national air navigation were responsible for the generation of around € 200 million in revenues. The largest part of this amount were revenues received for air navigation services and passenger charges, which were respectively responsible for 43 % and 24 % of the total revenues. Landing and take off charges and non- aeronautical revenues, including rent for commercial spaces, support services to freight handling, vehicles parking and leasing of equipment, were also identified as important revenue sources. 

From 1996 to 1998 22 % increase in total revenues was registered. Aeronautical revenues increased 21 % and non-aeronautical revenues increased 28 % in the same period. The major increase observed was in landing and take off charges, with a variation of around 60%.

Subsidies for infrastructure financing are – like in all modes – considered at the cost side. No tax on kerosene is charged in Portugal for commercial aviation.

4.6.5
Inland waterborne transport

Tariff revenues (1996, 1998 and 2005) and subsidies (1996 and 1998) received by the inland operators Trantejo and Soflusa are depicted in table 74. Ideally, tariff revenues should be compared with the respective supplier operating costs but there was no available data that allowed this. 

Table 74
Tariff revenues and subsidies of inland transport – Transtejo and Soflusa

– in € million –

	Type of Revenue
	1996
	1998
	2005

	
	Soflusa
	Transtejo
	Total
	Soflusa
	Transtejo
	Total
	Soflusa
	Transtejo
	Total

	Passenger tariffs
	5.399
	9.591
	14.990
	5.855
	12.293
	18.148
	5.004
	10.506
	15.511

	Subsidies
	2.394
	1.765
	4.160
	1.438
	2.421
	3.860
	-
	-
	-

	Sources: Transtejo and Soflusa annual reports.


Total passenger tariffs received by the two operators in 1998 amounted to € 18 million in 1998. In the same year, compensatory subsidies granted by the State to those operators were around € 3 million, which was almost 18 % of total revenues. Estimated revenues for 2005 reflects an expected decrease in patronage of 17%.

4.6.6
Maritime shipping

From the available data, it was possible to present values for 1996 and 1998 for the following revenue types: Services provided to ships, freight processing, equipment leasing and concessions, occupations and rents. All the values respect to a set of 14 main ports. In the next table these results are presented.

Table 75
Revenues in maritime shipping

– in € million –

	Type of Revenue
	1996
	1998

	Services to ships 
	18.583
	19.598

	Freight processing
	44.390
	31.867

	Equipment usage
	16.968
	16.860

	Concessions, occupations and rents
	23.594 
	32.719

	Total
	103.535
	101.044

	Subsidies to exploitation
	:
	0.820

	Sources: INE.


Total revenues earned by the group of analysed ports in 1998 amounted to € 101 million. Freight processing is the most important category in 1996 with a value of € 44 million. In 1998, the most important category is concessions, occupations and rents with a value of nearly € 33 million. Regarding variation from 1996 to 1998 a total decrease of 2,4 % in the revenues was registered.

5.
Summary of results for Portugal

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

Table 76
Basic indicators for Portugal 1996 and 1998

	
	unit
	1996
	1998

	Land area
	sqkm
	91 906
	91 906

	Population
	1 000
	9 927
	9 968

	Population density
	inhabitants/sqkm
	108.1
	108.6

	Population employed
	1 000
	4 250.5
	4 738.8

	Employment Rate
	%
	48.90
	50.00

	GDP1)
	€ billion
	88.668
	99.004

	GDP per capita
	€ million
	0.009
	0.009

	GDP growth rate 
(change on previous year )
	% 

	3.6
	3.5

	Consumer price index 
	1997 = 100
	97.72
	102.8

	1) At market prices.

Sources: Portuguese Statistical Office, OECD.


In table 77, basic transport indicators used within the Portuguese pilot account are presented.

The main findings for the Portuguese transport system are summarised within this chapter.

Table 77
Basic transport related indicators for Portugal 1998 per mode

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

	
	
	
	
	
	
	
	
	

	Transport performance
	
	
	
	
	
	
	
	

	Passengers carried
	mill.
	-
	177.965
	754.932 
	5.6911)
	51.704 2)  
	0.7681) 
	984.216

	Passenger-km
	bill. Pkm
	-
	4.602 
	2.809 
	10.1043)
	-
	-
	17.515

	Goods transported
	mill. t
	280.3024)
	10.101
	-
	0.0823)
	-
	55.594 
	346.079

	Tonne-km
	bill. tkm
	26.9504)
	2.340
	-
	0.2473)
	-
	-
	29.537

	Network length
	1000 km
	48.9525)
	2.794
	2.5616) 
	-
	-
	-
	54307

	Employees
	1000
	54.9297)
	13.413 
	9.499 
	2.4328) 
	0.746 2)
	-
	81.019

	Gross investments 9)
	€ mill.
	1 459.6
	497.9
	-
	78.2
	2.9 2) 
	91.7
	2 130.3

	Gross capital stock9)
	€ mill.
	18 154
	2 914
	2 377
	703
	38 10)
	1 379
	25 565

	Accidents
	
	
	
	
	
	
	
	

	Number of injuries11)
	Casualties
	98 723
	16412)
	- 13)
	1014)
	:
	:
	98 897

	Number of fatalities
	Casualties
	2 145
	10812)
	- 13)
	714)
	:
	:
	2 260

	Environment
	
	
	
	
	
	
	
	

	Direct transport emissions
	
	
	
	
	
	
	
	

	CO2
	Mill. t
	21.281
	0.306
	-
	2.504
	-
	-
	24.091

	PM2.5
	t (exhaust)
	-
	-
	-
	-
	-
	-
	-

	PM10
	t (non-exhaust)
	-
	261
	-
	-
	-
	-
	261

	NOx
	t
	291
	5 854
	-
	3 581
	-
	-
	9 726

	SO2
	t
	
	1 700
	-
	286
	-
	-
	1 986

	NMVOC
	t
	4 532 297
	-
	-
	3 730
	-
	-
	4 536 027

	
) Includes passengers embarking, disembarking and in transit. Source INE. - 2) Transtejo e Soflusa - 3) Only includes data from national air-line companies (TAP, SATA, Portugália, Aerocondor) - 4) Data from 1999 - 5) National road network plus an estimation of the municipal network. – 6) Only includes data from the three main UPT operators (Metro, Carris and STCP) - 7) Only includes road freight; 1997 data – 8) Only includes data from ANA - 9) Infrastructure related. For road, rail, air and maritime modes values estimated with PIM model. Direct evaluation of assets for UPT. Inland infrastructure values from the accountancy of the companies. - 10) Only Transtejo. - 11) Slight and severe injuries. – 12) Five years average, using 1995-99 data. - 13) Within road account. - 14) Three years average, using 1996-98 data.

Sources: Inland navigation operators (Transtejo and Soflusa), Carris and STCP bus and tram operators, IEP, INE, Portuguese rail operators (C.P. and Fertagus,  TISpt.




5.1
Road transport

In table 78 the total costs of road transport documented within the Portuguese pilot account are presented.

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

	Costs
	
	
	

	Core information
	1996
	1998
	2005

	Infrastructure Costs
	1 616
	1 791
	2 655

	Accident costs (user external)1)
	616
	501
	362

	Environmental Costs
	1 068.4
	1 166.3
	1 501.9

	Air pollution
	245.3
	472
	512.1

	Global warming
	486.5
	482.7
	755.1

	Noise
	201.7
	211.6
	234.7

	Total
	3300.4
	3 453.3
	1501.9

	Additional information
	
	
	

	Congestion costs2)
	59.661
	121.2
	425.71

	Accident costs (user internal)3)
	8 459
	7 451
	6 592

	From this: risk value
	6 161
	5 005
	3 583

	Revenues
	
	
	

	Directly related to a specific cost category
	
	
	

	Charges for infrastructure usage
	
	
	

	Fixed
	47
	52
	55

	Variable
	240
	332
	525

	Total
	287
	384
	580

	Other transport specific revenues
	
	
	

	  Municipal tax
	56
	63
	67

	  Fuel tax
	2 359
	2 342
	2 443

	  Motor vehicle tax)
	834
	1 030
	1 082

	Total
	3 249
	3 435
	3 592

	Subsidies
	:
	:
	:

	1) Refers to those parts of road accident costs, which are not borne by road users and insurance companies, but by the public sector and third parties. – 2) Expressed as delay time costs; Lisbon and Oporto metropolitan areas only  – 3) Refers to those parts of accident costs which are caused by and borne by road users and insurance companies.

Sources: BRISA, IEP, General State Account, INE, DIW and TISpt.


Comments on specific cost categories

Infrastructure costs

Road capital stock and capital costs were calculated by using the perpetual inventory model (calculations made by DIW). 

In 1998, the Portuguese road network had a gross value of € 18 154 million and a net value of € 12 617 million with capital costs of € 1 068 million at 1998 prices. The respective figures for 1996 are € 15 570 million (gross value) and € 10 894 million (net value) at 1998 prices. For 2005 it was estimated a gross value of € 31 148 million and a net value of € 21 324 million at 1998 prices, e.g. an increase of 71% and 69% respectively, compared to the core year 1998. All the amounts reported above include land value and non-transport related costs.

Congestion costs

The estimated road congestion costs comprise time costs of road users due to delays. The data situation did not allow the estimation of extra fuel costs. Road delays were estimated by using a modelling approach (INDIVIU; TISpt). It was only possible to collect data concerning delay  for the  Lisbon and Oporto metropolitan areas. Basic data was taken from several sources such as the mobility surveys carried out in Oporto and Lisbon metropolitan areas. Values of time were taken from the UNITE standard valuations (Nellthorp et al. 2001).

Compared to Portugal’s GDP the costs of road traffic delays estimated for UNITE were roughly 0.14% in 1998. This should be considered to be the minimum actual cost as they represent congestion in the two major metropolitan areas only.

Accident costs

The physical input data for the assessment of road accident costs (passenger cars, motor cycles, light and heavy goods vehicles, buses and other urban Public Transport) is of good quality. Corrections for underreporting where made based on a Portuguese study (PRP 1993) and on insurance figures.

There is no national standard value for the valuation of risk cost. So, the global costs achieved are somehow dependent of the standard valuation of risk defined in the framework of UNITE project. For Portugal we used a risk value for fatalities of € 1.12 million, which when translated to factor cost (reduction of about 23%) takes the value of about € 0.91 million per death. A percentage of 15% and 1% of this was applied for severe injuries and slight injuries according to UNITE conventions. These figures must be seen in relation with the Portuguese reality - one of the highest mortality rates due to road accidents, implying that a higher risk cost could be assumed.

Another reality of Portuguese socio-economic situation which must be emphasised is the production and consumption situation of families and workers, which somehow has deteriorated by strong levels of consumption, sometimes above the income (recurring  loans), which  implies  a low level of value added by households to the economy. In practical terms this means that the valuation of Net Lost Production using ‘Human Capital’ methodologies implies – for the present Portuguese socio-economic reality – small production losses. For that reason, the external cost component – concerning the whole transport sector, including pedestrians – is perhaps lower than initially expected.

The estimated transport system external road accident costs of € 0.5 billion is composed as follows: 74.7% of costs are due to production losses, 18.5% are bound to medical and hospital cost, and finally 7% are administration costs – police, general insurance and legal/justice. Risk value accounted for two thirds of internal accident costs and material damage fulfils almost the other third left. Due to the lack of data on damage to public and other private propriety, only damages to vehicles were estimated, making this cost component wholly internal to the transport sector. 

Environmental costs 

This cost category has its highest values in the road transport mode, reflecting its dominating role in transport performance. Road transport is responsible for 96% of the total environmental costs. Although the cost of global warning is highest cost category for core environmental costs, we consider air pollution to be the most important category for both passenger and freight transport. Air pollution costs are dominated by impacts due to VOC and CO2. Secondary and primary particles are also extremely important but Portugal is not monitoring this parameter in an effective way, these factors will induce above all loss of life expectancy and increased morbidity rates. Noise, the third important cost category, does not present critical values but numbers can be underestimated due the fact that there is no data available and is dominated by amenity losses.
Taxes, charges and subsidies

The total fuel tax value collected by the state in 1998 was € 2 358 million, representing 61 % from the total revenue reported in the road account. Motor vehicle tax is another important revenue element. In 1998, the amount collected by the State through this tax instrument was of € 1 029 million. A comparison between 1996 and 1998 total revenues indicate an increase of 8 %. For 2005 we estimated total revenues of € 4 401 million, which represents an increase from 1998 to 2005 by 15%. 

Table 79
Average variable costs of road transport per vehicle km: Portugal
- €/km at 1998 prices -

	All Roads

	
	1998

	
	Motor-cycles
	Passenger cars
	LGV
	Heavy passenger vehicles
	HGV <12t
	HGV >12t
	Non-rigid vehicles

	Core information
	
	
	
	
	
	
	

	Infrastructure costs 
	:
	:
	:
	:
	:
	:
	:

	Fixed
	:
	:
	:
	:
	:
	:
	:

	Variable
	:
	:
	:
	:
	:
	:
	:

	External accident costs1)
	0.250
	0.006
	0.005
	0.009
	
	0.0022)
	:

	Environmental costs
	0.0183)
	0.0203)
	0.0303)
	0.0353)
	
	0.0902) 3)
	

	Air pollution
	0.013
	0.013
	0.019
	0.018
	
	0.0482)
	

	Global warming
	0.004
	0.006
	0.011
	0.016
	
	0.0422)
	

	Noise
	:
	:
	:
	:
	
	:
	

	

	Additional information

	Delay costs4)
	:
	0.0048
	0.01345)
	:
	.
	0.0169
	:

	Internal accident costs6)
	3.584
	0.084
	0.072
	0.253
	:
	0.0382)
	:

	
	
	
	
	
	
	
	

	Revenues
	:
	:
	:
	:
	:
	:
	:

	Fixed
	:
	:
	:
	:
	:
	:
	:

	Variable
	:
	:
	:
	:
	:
	:
	:

	

	Basic data
	

	Million vehicle km
	574
	54 292
	6 021
	629
	799
	2 628
	2 831

	Million passenger km
	:
	.

	Million tonne km
	.
	:

	1) Including administrative, health and production costs. – 2) Includes all HGV and non-rigid vehicles- 3) Excluding noise 4) Lisbon and Oporto metropolitan areas only. – 5) Including vehicles with less than 12t. - 6) Including material, administrative and risk costs.

Source: BRISA, IEP, General State Account, INE, DIW and TISpt.


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

	All Roads

	
	1998

	
	Motor-cycles
	Passenger cars
	LGV
	Heavy passenger vehicles
	HGV <12t
	HGV >12t
	Non-rigid vehicles
	Total

	Core information
	
	
	
	
	
	
	
	

	Infrastructure costs
	6.652
	926.293
	103.142
	42.753
	25.350
	305.386
	381.528
	1 791.105

	Fixed
	:
	:
	:
	:
	:
	
	
	

	Variable
	:
	:
	:
	:
	:
	
	
	

	External accident costs
	143
	308
	29
	6
	:
	151)
	:
	500

	Administrative
	11.7
	20.1
	1.6
	0.4
	:
	0.51)
	:
	34.2

	Health costs
	27.2
	56.2
	5.5
	1.1
	:
	2.21)
	:
	92.4

	Production loss
	104.5
	231.6
	21.7
	3.9
	:
	12.21)
	:
	373.9

	Environmental costs
	11.42)
	561.42)
	52.72)
	17.42)
	
	311.82) 3)
	
	1 166.3

	Air pollution
	9.3
	390.3
	28.4
	9.3
	
	34.73)
	
	472

	Global warming
	2.1
	171.1
	24.3
	8.1
	
	277.13)
	
	482.7

	Noise
	:
	:
	:
	:
	:
	:
	:
	

	Total I
	161.052
	1 795.693
	181.842
	66.153
	
	632.186
	
	3 457.405

	

	Additional information

	Delay costs4)
	:
	86.7
	25.3875)
	:
	.
	9.154
	:
	121.241

	Internal accident costs
	2 057
	4 560
	435
	158
	:
	240
	:
	7 450

	Material damages
	600.7
	1 406.8
	137.2
	102.3
	:
	85.3
	:
	2 332.7

	Risk value
	1 416.8
	3 087.1
	292.5
	54.6
	:
	153.9
	:
	5 005.1

	

	Revenues
	:
	:
	:
	:
	:
	:
	:
	:

	Fixed
	:
	:
	:
	:
	:
	:
	:
	:

	Variable
	:
	:
	:
	:
	:
	:
	:
	:

	

	Basic data
	

	Million vehicle km
	574
	54 292
	6 021
	629
	799
	2 628
	2 831
	67 774

	Million passenger km
	:
	.

	Million tonne km
	.
	:

	1) Includes all HGV and non-rigid vehicles. -. 2) Excluding noise. – 3) Includes all HGV and non-rigid vehicles . – 4) Lisbon and Oporto metropolitan areas only- 5) Including vehicles with less than 12t. 

Source: BRISA, IEP, General State Account, INE, DIW and TISpt.


5.2
Rail transport 

Table 81
Portuguese rail account 1996, 1998 and 2005 
– € million at 1998 prices –

	Costs
	
	
	

	Core information
	1996
	1998
	2005

	Infrastructure Costs
	278
	292
	591

	Fixed
	:
	:
	:

	Variable
	:
	:
	:

	Supplier operating costs
	365.827
	558.346
	:

	Accident costs (external)
	10.2
	10.8
	11.9

	Environmental costs
	31.6
	29.9
	40.4

	Air pollution
	23.6
	21.9
	30.6

	Global warming
	2.9
	2.6
	3.7

	Noise
	5.1
	5.4
	6.1

	Total core social costs
	675.427
	880.246
	:

	Additional information
	
	
	

	Congestion costs
	:
	:
	:

	Accident costs (internal)
	104.7
	108.4
	121.3

	From this: risk value
	104.7
	108.4
	121.3

	Revenues
	
	
	

	Directly related to Supplier Operating Costs 
	
	
	

	User Tariffs  (passenger and freight)
	169.705
	187.632
	:

	Additional Information
	
	
	

	Subsidies
	52.714
	9.975
	:

	Sources: REFER, CP, INTF, DIW and TISpt. 


Comments on specific cost categories

Infrastructure costs

Rail capital stock and capital costs were calculated by using the perpetual inventory model (calculations made by DIW).

In 1998, 62% of infrastructure costs can be allocated to passenger services and 38% to freight services.

Supplier operating costs

Data for estimating supplier operating costs was taken from the profit and loss statement of the CP (National Railway Company).

Congestion costs

No data available to calculate delay costs for this transport mode.

Accident costs

The data set for rail accident are in general good and consistent, but the number of years with available data (7) was not enough to make accurate estimates of accidents for 2005. So, the number of casualties seems to be more or less constant (as the train-km) and with small variability during the study period (1996 to 2005).

There was no possibility to split the data between the Portuguese National Railways and the only one private company, which operates the urban passenger service, crossing of Tagus River, at Lisbon Metropolitan Area.

Environmental costs

Environmental costs of rail transport should be dominated by noise costs, but the available data doesn’t translate this trend. The most probable explanation is that the results that come out from the monitoring process do not reflect the real situation, thus causing under estimation of costs. Costs due to air pollution and global warming are comparably low due to a high share electric traction. 

Taxes, charges and subsidies

For 1998, CP has reported a total of around € 187 million. Passenger tariffs represents 64% of the total value and comparing to 1996 values one could refer an increase of nearly 4%. As referred in other chapter of the account there is a legal proceeding going on regarding track access charges so no value could be reported.

An estimate for 2005 was made considering the expected growth in traffic volumes. One could mention that the expected tariff revenues amount to € 193 million.

The average variable costs of rail transport are shown in table 82.

Table 82
Average variable costs of rail transport per vehicle km: Portugal National Rail
€/train km at 1998 prices

	National Rail

	
	1998

	
	Passenger
	Freight

	Core information
	
	

	Infrastructure costs 
	
	

	Fixed
	:
	:

	Variable
	:
	:

	External accident costs1) 2) 3)
	0.248

	Environmental costs
	0.01424)
	0.01994)

	Air pollution
	0.0127
	0.178

	Global warming
	0.0015
	0.0021

	Noise
	:
	:

	
	
	

	Additional Information
	
	

	Delay costs
	0.617
	0.617

	Internal accident costs 2) 3)
	2.537

	
	
	

	Revenues
	
	

	User tariffs
	:
	:

	Subsidies
	:
	:

	
	
	

	Basic data
	
	

	Passenger km (bill)
	4.602
	•

	Tonne km (bill)
	•
	2.340

	1) All Portuguese Rail (national and private companies). - 2) Allocation for passenger and freight traffic was not possible, because the information available on physical inputs (casualties) is not disaggregated. - 3) Including administrative, health and production costs. – 4) Excluding noise

Sources: REFER, CP, INTF, DIW and TISpt.  


Table 83 shows the total costs of rail transport for passenger and freight transport.

Table 83
Total costs of rail transport: Portugal Rail
- € million at 1998 prices - 

	National Rail

	
	1998

	
	Passenger
	Freight
	Total

	Core information
	
	
	

	Infrastructure costs
	180.322
	112.107
	292.430

	Fixed
	:
	:
	

	Variable
	:
	:
	

	Supplier operating costs
	:
	:
	558.346

	External accident costs 1) 2)
	8.697
	2.080
	10.777

	Administrative
	0.148
	0.036
	0.184

	Health costs
	0.325
	0.078
	0.403

	Production loss
	8.224
	1.966
	10.190

	Environmental costs
	163)
	8.53)
	29.9

	Air pollution
	14.3
	1.7
	21.9

	Global warming
	1.7
	0.9
	2.6

	Noise
	:
	:
	5.4

	

	Additional information
	
	
	

	Delay costs
	:
	:
	:

	Internal accident costs 1) 2)
	87.498
	20.922
	108.420

	Material damages
	:
	:
	:

	Risk value
	87.498
	20.922
	108.420

	

	Revenues
	
	
	

	User tariffs
	116.187
	120.648
	122.373

	Track charges
	•
	•
	•

	Station charges
	•
	•
	•

	Fuel tax
	•
	•
	•

	Eco tax 
	•
	•
	•

	VAT
	:
	:
	:

	
	
	
	

	Subsidies
	52.714
	9.975
	:

	

	Basic data
	
	
	

	Passenger km (bill)
	4.602
	
	

	Tonne km (bill)
	
	2.340
	

	1) National and private rail. - 2) Values were disaggregated proportionally to passengers and freight annual transport production (vehicle-km’s). - 3) Excluding noise.

Sources: REFER, CP, INTF, DIW and TISpt.


5.3
Public transport: bus, tram and metro 

Table 84
Portuguese account for bus, tram and metro 1996, 1998 and 2005 
- € million at 1998 prices -

	Costs
	
	
	

	Core information
	1996
	1998
	2005

	Infrastructure Costs1)
	72
	123
	:

	Fixed
	:
	:
	:

	Variable
	:
	:
	:

	Services
	
	
	

	Supplier operating costs2)
	226.488
	236.384
	:

	Accident costs (external)3)
	0.015
	0.026
	0.018

	Additional information
	
	
	

	Congestion costs2)
	11.317
	20.251
	:

	Accident costs (internal) 3)
	0.366
	0.741
	0.776

	
From this: risk value
	0.366
	0.741
	0.776

	Revenues2)
	
	
	

	Directly related to a specific cost category
	
	
	

	User Tariffs
	129.658
	141.632
	:

	Subsidies2)
	48.234
	33.445
	:

	1) Capital costs only include Carris, STCP and Metro; and running costs only include Carris and STCP. – 2) Only includes Lisbon and Oporto bus and tram operators (Carris and STCP). 3) Figures concern only Tram and bus. Metro is not included. No specific physical input (casualties data) is available for Public Transport.
Sources: Carris, STCP, Metro and TISpt.


Comments on specific cost categories

Infrastructure costs

As discussed in chapter 3 the capital stock value and running costs were estimated for the infrastructure managed by the main operators of the Lisbon and Oporto metropolitan areas. As previously mentioned, the information was directly provided by the companies because no disaggregated data was available from either the annual reports or the official statistics. With this data inputs it was possible to calculate the capital stock value, which amounted in 1998 to € 2 377 million (gross value), and estimated to be € 2 897 million in 2005. From these values capital costs of € 120 million and € 151 million were derived, respectively for 1998 and 2005.

Supplier operating costs

Information presented for both main operators: Carris in Lisbon and STCP in Oporto. Data quality is considered good and disaggregation by of expenditure type was carried out.

Congestion costs

The basic data (bus and trams) used to estimate delay costs in public transport is considered good. 

Information regarding occupancy rates were obtained from official mobility surveys carried out in Lisbon and Oporto metropolitan areas. The methodology applied is described in chapter 3. 

Accident costs

For this mode only the costs for trams are considered. There are very few incidents within the metro system and generally they are suicides or attempted suicides. 

The major components of public transport accident costs are the material damage and risk value associated to death and permanent injuries.  This cost category does not include urban buses, which are integrated within the road account, so the data present represents only about 0.5% of the passengers transport - urban, inter-urban and international.

Environmental costs

No data available to calculate environmental costs for this transport mode.

Taxes, charges and subsidies

Tariff revenues and subsidies for Carris, STCP and Underground of Lisbon were collected from the federal Statistical Office. Subsidies granted to the operators for providing public service are also reported. 

Table 84 also summarises the revenues (including subsidies for concessionary fares) for the two main public transport operators of Lisboa and Oporto. Total tariff revenues amounted to € 129 million in 1996 and to € 141 million in 1998. Total subsidies amount to € 48 million in 1996 and to € 33 million in 1998. No forecasts were produced for 2005.

Table 85
Average variable costs of bus, tram and subway per vehicle km: Portugal
- €/km at 1998 prices – 

	
	1998

	
	All modes

	Core information
	

	Infrastructure costs
	:

:

	Fixed
	:

:

	Variable
	:

:

	Supplier operating costs
	:

	External accident costs1)
	0.009

	

	Additional information
	

	Delay costs2)
	0.24

	Internal accident costs1) 3)
	0.253

	

	Revenues
	

	User tariffs
	:

	Subsidies
	:

	

	Basic data
	

	Passengers carried (million)
	754.932

	Passenger km (bill)
	2.809 

	1) Tram only. - 2) Includes buses and trams from STCP and Carris. - 3) Including material, administrative and risk costs.

Sources: Carris, STCP, Metro and TISpt.


5.4
Aviation

Table 86
Portuguese air transport account for 1996, 1998 and 2005 
- € million at 1998 prices -

	Costs
	
	
	

	Core information
	1996
	1998
	2005

	Infrastructure Costs
	183
	203
	323

	Fixed
	:
	:
	:

	Variable
	:
	:
	:

	Accident costs (external)
	0.684
	0.71
	0.792

	Environmental costs
	141.6
	159.2
	190.1

	Air pollution
	100.6
	105.5
	118.6

	Global warming
	41.0
	50.1
	71.5

	Noise
	:
	3.6
	:

	Total
	325.284
	362.91
	513.892

	Additional information
	
	
	

	Congestion costs1)
	13.516
	7.863
	15.839

	Accident costs (internal)
	6.978
	7.224
	8.084

	From this: risk value
	6.978
	7.224
	8.084

	Revenues2)
	
	
	

	Directly related to a specific cost category
	
	
	

	  Transport related
	147.714
	199.780
	:

	Landing and take off
	16.403
	26.383
	:

	Parking fees for aircraft’s
	1.823
	2.042
	:

	Passenger’s charges
	40.355
	49.714
	:

	Other revenues
	12.892
	15.679
	:

	Air navigation (Eurocontrol)
	76.241
	85.937
	:

	  Non transport related
	15.643
	20.025
	:

	Total
	163.357
	219.805
	:

	1) Only includes passenger and freight delays for Lisbon airport. - 2) For Lisbon, Oporto and Faro airports, except for air navigation where national total value is reported.

Source: ANA, DIW and TISpt.


Comments on specific cost categories

Infrastructure costs

The gross capital value of aviation infrastructure amounted in 1998 to € 703 million. Total infrastructure costs of € 203 million are split up into € 50 million of capital costs and € 153 million of running costs. For 2005, gross capital value is estimated in € 1 565 million, due to the planned construction of a new international airport. Yet for 2005, total infrastructure costs were estimated in € 323 million. Included in the running costs is the payment to Eurocontrol amounting to € 3.9 million in 1998.

Congestion costs
For the calculation of delay costs, only statistics from the main Portuguese international airport (Lisbon airport) could be utilised. This means that only 55.1% of total national flight movements could be studied. For 1998, total aviation delay costs amounted to €7.863 million.  The methodology used is described in chapter 3.

Accident costs

The physical input available for the aviation account are very limited. Only a small sequence of three years – 1996 to 1998 - was available for the number of deaths and injuries. Also the figures represent minor accidents, which occurred mainly with small non-commercial aircraft or very minor accidents with commercial aircraft. 

It is recommended for Portugal, as a small European country, the use of data series desirably with at least 5 to 10 years, in order to catch major air accidents that, happily, are not very common. Unfortunately, the data obtained was somehow limited and the results represent only a low bound for the true average cost.

Environmental costs

The Environmental costs of aviation are dominated by air pollution. The category “flights” covers the costs due to emissions of CO2 and indirect emissions of air pollutants. For technical reasons CO2 emissions at airports are included in this category. “Airports” contains costs of pollutant emissions (except CO2) during the Landing and Take-off (LTO) cycles at 3 Portuguese airports. 

Taxes, charges and subsidies

In 1998, the three major Portuguese airports and the national air navigation were responsible for the generation of  € 219 million in revenues. The largest part of this amount were revenues received for air navigation services and passenger charges, which were respectively responsible for 39 % and 22 % of the total revenues. Landing and take off charges and non- aeronautical revenues, including rents from commercial spaces, support services to freight handling, vehicles parking and leasing of equipment, were also identified as important revenue sources. 

From 1996 to 1998 an increase of 34 % in total revenues was registered. Aeronautical revenues increased 35 % and non-aeronautical revenues increased 28 % in the same period. The major increase observed was in landing and take off charges, with a variation of around 60%.

Table 87
Average variable costs of Aviation per movement: 
Portugal – €/ATM at 1998 prices –

	
	1998

	
	Passenger
	Cargo

	Core information
	
	

	Infrastructure costs
	:
	:

	Fixed
	:
	:

	Variable
	:
	:

	External accident costs1)
	4.118

	Environmental costs1)
	923.337

	Air pollution
	611.86

	Global warming
	290.57

	Noise
	20.88

	Additional information
	
	

	Delay costs: per arriving flight
	159
	0.343

	Internal accident costs1)
	41.903

	
	
	

	Revenues
	
	

	Directly related to a specific cost category
	
	

	  Transport related
	:
	:

	Landing and take off
	:
	:

	Parking fees for aircraft’s
	:
	:

	Passenger’s charges
	:
	:

	Other revenues
	:
	:

	Air navigation (Eurocontrol)
	:
	:

	  Non transport related
	:
	:

	
	
	

	Basic data
	
	

	Passenger km (bill)
	10.1042)
	•

	Tonne km (bill)
	•
	0.2472)

	1) Allocation for passenger and freight traffic was not possible, because the information available on physical inputs (casualties) is not disaggregated.2) Only includes data from national air-line companies (TAP, SATA, Portugália, Aerocondor)
Source: ANA, DIW and TISpt.


In table 88 total costs are disaggregated, when possible, between passenger and cargo transport.

Table 88
Total costs of Aviation: Portugal
- € million at 1998 prices - 

	
	1998

	
	Passenger
	Cargo
	Total

	Core information
	
	
	

	Infrastructure costs
	:
	:
	203

	Fixed
	:
	:
	:

	Variable
	:
	:
	:

	External accident costs
	0.670
	0.062
	0.732

	Administrative
	0.022
	0.002
	0.024

	Health costs
	0.030
	0.003
	0.033

	Production loss
	0.618
	0.057
	0.675

	Environmental costs1)
	:
	:
	159.2

	Air pollution
	:
	:
	105.5

	Global warming
	:
	:
	50.1

	Noise
	:
	:
	3.6

	

	Additional information
	
	
	

	Delay costs
	7.846
	0.017
	7.863

	Internal accident costs
	6.615
	0.609
	7.224

	Material damages
	:
	:
	:

	Risk value
	6.615
	0.609
	7.221

	

	Revenues1)
	
	
	

	Directly related to a specific cost category
	
	
	

	  Transport related
	:
	:
	179.755

	Landing and take off
	:
	:
	26.383

	Parking fees for aircraft’s
	:
	:
	2.042

	Passenger’s charges
	:
	:
	49.714

	Other revenues
	:
	:
	15.679

	Air navigation (Eurocontrol)
	:
	:
	85.937

	  Non transport related
	:
	:
	20.025

	Total
	
	
	199.780

	
	
	
	

	Basic data
	
	
	

	Passenger km (bill)
	10.1042)
	•
	.

	Tonne km (bill)
	•
	0.2472)
	.

	1) For Lisbon, Oporto and Faro airports. - 2) Only includes data from national air-line companies (TAP, SATA, Portugália, Aerocondor)
Source: ANA, DIW and TISpt.


5.5
Inland waterway transport

Table 89
Portuguese inland waterway account for 1996, 1998 and 2005 
- € million at 1998 prices -

	Costs
	
	
	

	Core information
	1996
	1998
	2005

	Infrastructure costs 
	0.6021)
	1.442
	:

	Fixed
	:
	:
	:

	Variable
	:
	:
	:

	Accident costs (external)
	:
	:
	:

	Additional information
	
	
	

	Congestion costs
	:
	:
	:

	Accident costs (internal)
	:
	:
	:

	From this: risk value
	:
	:
	:

	Revenues
	
	
	

	Directly allocatable
	
	
	

	  Passenger tarrifs
	14.990
	18.148
	15.511

	Subsidies
	4.160
	3.860
	:

	1) Capital costs of TRANSTEJO.

Source: Transtejo, Soflusa and TISpt.


Comments on specific cost categories

Infrastructure costs

Capital stock and capital costs of the inland waterways harbours were calculated for the infrastructure of the service providers Transtejo and Soflusa. While the complete set of Transtejo values were taken from the company accounts, Soflusa data was published in the Portuguese official journal without any specific information on estimation procedures. That could mean that the presented values are likely to reflect different accountancy assumptions and methods. The capital stock of inland waterways amounted in 1998 to € 15.7 million (gross value). Running costs were not calculated due to insufficient available information.

Congestion costs

No data available to calculate delay costs for this transport mode.

Accident costs

The project team could not find relevant data concerning inland waterway shipping. At the same time the total accident costs for this mode of transport is very small and represents only a small fraction of the total transport accident costs. 

Environmental Costs

No data available to calculate environmental costs for this transport mode.

Taxes, charges and subsidies

Tariff revenues (1996, 1998 and 2005) and subsidies (1996 and 1998) received by the inland operators Trantejo and Soflusa are depicted in table 89. Ideally, tariff revenues should be compared with the respective supplier operating costs but data situation did not allow that aim. 

Total passenger tariffs received by the two operators in 1998 amounted to € 18 million in 1998. In the same year, compensatory subsidies granted by the State to these operators were around € 3 million, which were almost 18 % of total revenues. Estimated revenues for 2005 reflects an expected decrease in patronage of 17%.

5.6 Maritime shipping

Table 90
Portuguese Maritime shipping account for 1996, 1998 and 2005 
- € million at 1998 prices -

	Costs
	
	
	

	Core information
	1996
	1998
	2005

	Infrastructure costs 
	98
	96
	:

	Fixed
	:
	:
	:

	Variable
	:
	:
	:

	Accident costs (external)
	:
	:
	:

	Additional information
	
	
	

	Congestion costs
	:
	:
	:

	Accident costs (internal)
	:
	:
	:

	From this: risk value
	:
	:
	:

	Revenues
	
	
	

	Services to ships
	18.583
	19.598
	:

	Freight processing
	44.390
	31.867
	:

	Equipment leasing
	16.968
	16.860
	:

	Concessions, occupations and rents
	23.594
	32.719
	

	Total
	103.535
	101.044
	:

	Subsidies
	:
	0.820
	:

	Source: INE, DIW and TISpt.


Comments on specific cost categories

Infrastructure costs

The results for this infrastructure category obtained with perpetual inventory model (calculations by DIW) are depicted in the above table. For the core year of 1998, gross capital stock value amounted to € 1 378 million, the net capital value amounted to € 707 million and capital costs were estimated to be € 96 million. The available data did not allow the estimation of running costs.

Congestion costs

No data available to calculate delay costs for this transport mode.

Accident costs

The situation is similar to inland waterway transport. No relevant data was found for maritime navigation. At the same time the total accident costs for the mode is negligible, so the analysis of this cost category will not be fulfilled.

Environmental Costs

No data available to calculate environmental costs for this transport mode.

Taxes, charges and subsidies

Revenues in maritime shipping that could be directly compared to infrastructure costs are charges, fees and other payments at seaports and pilotage charges. From the available data, it was possible to present values for 1996 and 1998 for the following revenue types: Services provided to ships, freight processing, equipment leasing and concessions, occupations and rents. All the values respect to a set of 14 main ports.

Total revenues earned by the set of analysed ports in 1998 amounted to € 101 million. In 1998, the most important category is concessions, occupations and rents with a value of nearly € 33 million. Regarding variation from 1996 to 1998 one could refer that it was registered a total decrease of 2,4 % in the revenues.

6. Conclusions

This annex reports the costs and revenues for the transport sector in Portugal in 1996, 1998 and 2005. Most of the transport modes for each cost categories are presented, as described in Link et al (2000 b):

· Full infrastructure costs for road, national rail and aviation were calculated. Figures for urban public transport were obtained based on the available data for the metro and tram operators of the two main Portuguese urban centres. Regarding inland waterways and maritime transport data constrains did not allow the calculation of full infrastructure costs.

· Supplier operating costs were calculated for both modes: rail and public transport. Again for the public transport mode only the three most significant operators were considered. No estimations were made for 2005.

· Regarding congestion costs only the road, public transport and aviation modes were considered. There was no data available for the remaining modes. Forecast for 2005 was only possible to perform for road and aviation modes.

· Accidents costs were estimated for all modes except for inland navigation and maritime shipping. Disagregation between internal and external accident cost categories was possible to perform for all modes considered. It was possible to carry out an estimation for the year 2005.

· Environmental costs were calculated for road, rail and aviation. Figures were disagregated according to a set of environmental cost categories (air pollution, global warming and noise). An estimation for 2005 was also made for these three transport modes.

· Finally, taxes, charges and subsidies were obtained for road, rail, urban public transport aviation, inland waterborne transport and maritime shipping. Again for the urban public transport only the three main operators were considered. Forecasts for 2005 were only carried out for road, rail and inland waterborne transport.

6.1 Open questions and future improvements

A huge effort was performed in order to collect all the information presented in this report. However, some information is still missing in the pilot account. These lacks referred mostly to the urban public transport, maritime mode and inland navigation modes. More specifically future improvements should focus on the following issues:

· The development of the Portuguese Pilot Account faced data problems for road, namely regarding road mileage data collection, congestion costs information and infrastructure costs figures. Insufficient official data was available and the existing was dispersed;

· Though there are only two rail companies operating in Portugal, no data is easily obtainable, specially data concerning environmental costs, delays and revenues (track revenues and station charges);

· Regarding urban public transport the available data is extremely dispersed which implied, firstly a sample selection and secondly a great data collection effort. For this mode it was not possible to obtain official data at national level;
· For aviation, the main problems occurred in the collection of disaggragated infrastructure data. For delay costs estimations were only possible for the Lisbon airport;
· Though there are only two significant inland waterways operators in Portugal, the data was not easily available;
· Regarding maritime shipment some basic information concerning main and secondary ports was easily available, though data concerning accidents and environmental costs was not available:
· It should be noted that data concerning supplier operating costs for all modes was very difficult to obtain.
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Glossary

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

	Primary particles
	Particles, that are directly emitted.

	Public Transport 


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

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

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

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

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

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

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

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

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

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

Inland Waterways / Marine: Goods transport.

Air: passenger, goods transport

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

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

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


Abbreviations

	ACAP
	Portuguese Car Retail Association

	ACEA
	European Association of Car Manufecters

	AEA
	Association of European Airlines

	ANA
	Portuguese Airport Manager

	ASP
	Portuguese Insurance Companies Association

	Bill.
	billion

	BRISA
	Motorway Operator

	CESUR
	Urban Studies Centre

	CO2
	Carbon dioxide

	CODA
	Central Office for Delay Analysis 

	CP
	Rail Operator

	DGTT
	General Directorate of Land Transport

	DGV
	General Directorate of Transport

	GDP
	Gross Domestic Product

	GVW
	Gross vehicle weight

	HGV
	Heavy goods vehicle

	IEP
	Portuguese Road Institute

	INAC
	Civil Aviation National Institute

	INE
	Portuguese Statistical Office

	INTF
	National Institute of Rail Transport

	Kph
	Kilometre per hour

	LGV
	Light goods vehicle

	LNEC
	National Civil Engineer Laboratory

	LTO
	Landing and Take-off cycle

	Mill.
	Million

	NAV
	National Air Traffic Manager

	PCU
	Passenger car unit

	PHV
	Pure Human Value

	PIM
	Perpetual Inventory Model

	PM10
	Fine particles with a diameter of 10(m and less

	PM2,5
	Fine particles with a diameter of 2,5(m and less

	PPP
	Purchasing power parity

	PRP
	Portuguese Road Safety Board

	PSP
	National Urban Policy

	REFER
	Portuguese Rail Infrastructure Manager

	SATA
	Azores Airlines

	SO2
	Sulphur dioxide

	SRWP
	Steady Reduction of Working Power

	STCP
	Oporto Urban Transport Operator

	TAP
	Portuguese Airlines

	UPT 
	Urban Public Transport

	v-Km
	Vehicle kilometres

	VOSL
	Value of a Statistical Life

	VOT
	Value of time

	WTP
	Willingness to Pay

	YOLL
	Years of life lost


Abbreviations used in data tables

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

	0
	Zero or approximately zero when compared to other data entries

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

	:
	No data available


























� Direcção-Geral de Transportes - CESUR/LNEC/ITEP, 2000.


� Source: IPAMB – Promotional Environmental Institute


� Source: The transport sector in Portugal - road passenger transport, INOFOR (2000). 


� In order to calculate the percentage of vehicle kilometers driven under congestion, the INDIVIU model was adopted. This is a software developed by TIS.PT, Transportes Inovação e Sistemas S.A: in colaboration with CESUR (Centro de Sistemas Urbanos e Regionais do Departamento de Engenharia Civil do I.S.T.). Based on origin/destination matrixes provided by the mobility surveys carried out in Lisbon and Oporto metropolitan areas, this model simulates all trips in the road network through the equilibrium algorithm. Considering a generalised cost per trip (based on time and money) the model calculates the speed in each network link taking into account the speed degradation caused by congestion. The speed is calculated according to the following expression:


� EMBED Equation.3  ���


From which:


V: final speed after iteration


V0: base speed


F: traffic volume in each link


C: link capacity


A,c: degradation parameters


� This category includes all roads that constitute the National Road Plan (IP – connecting main ports with strategic borders; IC – connecting administrative regions (districts) main cities to the IP’s network. Some of these roads have motorway characteristics, however they are not payed.


� Results of the AASH(T)O road test carried out by the U.S Highway Administration.


� Average sales growth registered in the period 1993-2000. Source: ACAP.


� Otherwise this would result to a negative net lost production, which is not acceptable from a social point of view.


� Result of linear regression model using input data from ACEA (only passengers cars). Source: ACEA.
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																																																				5211				70922.42				69005

																																																								74216

		TAXAS DE MOTORIZAÇÃO
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		SUMMARY OUTPUT

		Regression Statistics
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		RESIDUAL OUTPUT										PROBABILITY OUTPUT
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		1		2937621.82142847		17100.1785715297		0.5186295177				7.1428571429		2954722

		2		3191267.64285707		33560.3571429253		1.0178485427				21.4285714286		3224828

		3		3444913.46428568		-21099.4642856792		-0.6399234336				35.7142857143		3423814

		4		3698559.28571428		-38937.2857142836		-1.1809248439				50		3659622
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		7		4459496.7500001		44530.2499999031		1.3505532696				92.8571428571		4504027

		GDP per capita baseado no Índice PPP

				Ano		Var. GDP		Indice		Indice, est

				89		0.0%		100.00		101.52529

				90		4.6%		104.60		103.5589

				91		2.3%		107.01		105.59251

				92		1.8%		108.93		107.62612

				93		0.3%		109.26		109.65973

				94		0.7%		110.02		111.69334

				95		1.9%		112.11		113.72695
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		SUMMARY OUTPUT

		Regression Statistics

		Multiple R		0.9697546212

		R Square		0.9404240252

		Adjusted R Square		0.9319131717

		Standard Error		1.4985362287

		Observations		9

		ANOVA

				df		SS		MS		F		Significance F

		Regression		1		248.1333236027		248.1333236027		110.4970284387		0.0000153817

		Residual		7		15.719275801		2.2456108287

		Total		8		263.8525994037

				Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95,0%		Upper 95,0%

		Intercept		-79.4664783834		17.9987308795		-4.4151156498		0.0030995543		-122.0266834721		-36.9062732946		-122.0266834721		-36.9062732946

		X Variable 1		2.0336064991		0.1934601952		10.5117566771		0.0000153817		1.576146157		2.4910668413		1.576146157		2.4910668413

		RESIDUAL OUTPUT										PROBABILITY OUTPUT

		Observation		Predicted Y		Residuals		Standard Residuals				Percentile		Y

		1		101.5245000408		-1.5245000408		-1.0875673644				5.5555555556		100

		2		103.5581065399		1.0418934601		0.7432793008				16.6666666667		104.6

		3		105.5917130391		1.4140869609		1.0087994674				27.7777777778		107.0058

		4		107.6253195382		1.3065848618		0.9321082431				38.8888888889		108.9319044

		5		109.6589260374		-0.4002259242		-0.2855182958				50		109.2587001132

		6		111.6925325365		-1.6690215225		-1.1906679501				61.1111111111		110.023511014

		7		113.7261390357		-1.6121813124		-1.150118553				72.2222222222		112.1139577233

		8		115.7597455348		-0.2823690799		-0.2014400707				83.3333333333		115.477376455

		9		117.793352034		1.7257325969		1.2311252227				94.4444444444		119.5190846309
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		SUMMARY OUTPUT

		Regression Statistics

		Multiple R		0.8790197616

		R Square		0.7726757413

		Adjusted R Square		0.7627920779

		Standard Error		3945.8506681175

		Observations		25

		ANOVA

				df		SS		MS		F		Significance F

		Regression		1		1217196291.45308		1217196291.45308		78.1770593009		0.0000000074

		Residual		23		358103962.386923		15569737.4950836

		Total		24		1575300253.84

				Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95,0%		Upper 95,0%

		Intercept		-44566.7561538466		9553.7736986303		-4.6648327205		0.0001073204		-64330.2159175469		-24803.2963901462		-64330.2159175469		-24803.2963901462

		Ano		967.6284615385		109.438206994		8.8417791932		0.0000000074		741.2385899794		1194.0183330976		741.2385899794		1194.0183330976

		RESIDUAL OUTPUT										PROBABILITY OUTPUT

		Observation		Predicted Num Ac.		Residuals		Standard Residuals				Percentile		Num Ac.

		1		28005.3784615384		5103.6215384616		1.321233325				2		29156

		2		28973.0069230769		1594.9930769231		0.4129142395				6		29255

		3		29940.6353846153		121.3646153847		0.0314190567				10		30062

		4		30908.2638461538		1728.7361538462		0.4475378512				14		30485

		5		31875.8923076923		1455.1076923077		0.3767004979				18		30568

		6		32843.5207692307		1042.4792307693		0.2698786127				22		31285

		7		33811.1492307692		-251.1492307692		-0.0650178958				26		32637

		8		34778.7776923077		545.2223076923		0.1411479823				30		33109

		9		35746.4061538461		-4461.4061538461		-1.1549756271				34		33331

		10		36714.0346153846		-7459.0346153846		-1.9310062535				38		33560

		11		37681.6630769231		-8525.6630769231		-2.2071366558				42		33886

		12		38649.2915384615		-8164.2915384615		-2.113584241				46		35324

		13		39616.92		-960.92		-0.2487644346				50		38656

		14		40584.5484615385		1330.4515384615		0.3444293227				54		41915

		15		41552.1769230769		1946.8230769231		0.5039965263				58		43499

		16		42519.8053846154		2590.1946153846		0.6705535311				62		45110

		17		43487.4338461539		5465.5661538461		1.4149340989				66		45830

		18		44455.0623076923		6395.9376923077		1.6557901012				70		47966

		19		45422.6907692308		3222.3092307692		0.8341963265				74		48339

		20		46390.3192307693		-560.3192307693		-0.1450562967				78		48645

		21		47357.9476923077		981.0523076923		0.2539763172				82		48953

		22		48325.5761538462		939.4238461538		0.2431994776				86		49265

		23		49293.2046153847		123.7953846153		0.0320483379				90		49319

		24		50260.8330769231		-941.8330769231		-0.2438231829				94		49417

		25		51228.4615384616		-3262.4615384616		-0.8445910171				98		50851
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		SUMMARY OUTPUT

		Regression Statistics

		Multiple R		0.4819997159

		R Square		0.2323237261

		Adjusted R Square		0.1989464968

		Standard Error		218.9336647599

		Observations		25

		ANOVA

				df		SS		MS		F		Significance F

		Regression		1		333632.52		333632.52		6.9605455865		0.0146915574

		Residual		23		1102434.84		47931.9495652174

		Total		24		1436067.36

				Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95,0%		Upper 95,0%

		Intercept		3570.9		530.0866312627		6.7364460626		0.0000007164		2474.3337489343		4667.4662510656		2474.3337489343		4667.4662510656

		Ano		-16.02		6.0721273401		-2.6382845916		0.0146915574		-28.5811353327		-3.4588646673		-28.5811353327		-3.4588646673

		RESIDUAL OUTPUT										PROBABILITY OUTPUT

		Observation		Predicted Mortos		Residuals		Standard Residuals				Percentile		Mortos

		1		2369.4		306.6		1.4305442845				2		1750

		2		2353.38		240.62		1.1226926475				6		1841

		3		2337.36		-184.36		-0.8601929037				10		1865

		4		2321.34		-148.34		-0.6921296124				14		1875

		5		2305.32		-119.32		-0.5567271494				18		1926

		6		2289.3		-27.3		-0.1273772308				22		1939

		7		2273.28		-4.28		-0.0199697637				26		1982

		8		2257.26		-131.26		-0.6124371911				30		2077

		9		2241.24		-64.24		-0.2997330882				34		2085

		10		2225.22		-384.22		-1.7927062132				38		2100

		11		2209.2		-334.2		-1.559321265				42		2126

		12		2193.18		-211.18		-0.9853305349				46		2153

		13		2177.16		118.84		0.5544875498				50		2173

		14		2161.14		372.86		1.7397023545				54		2177

		15		2145.12		229.88		1.0725816051				58		2186

		16		2129.1		191.9		0.8953732818				62		2262

		17		2113.08		361.92		1.6886581456				66		2269

		18		2097.06		274.94		1.2828240234				70		2296

		19		2081.04		-4.04		-0.0188499638				74		2321

		20		2065.02		-139.02		-0.6486440523				78		2372

		21		2049		36		0.1679699747				82		2375

		22		2032.98		67.02		0.3127041029				86		2475

		23		2016.96		-77.96		-0.3637483119				90		2534

		24		2000.94		-135.94		-0.6342732878				94		2594

		25		1984.92		-234.92		-1.0960974015				98		2676
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		SUMMARY OUTPUT

		Regression Statistics

		Multiple R		0.9011514335

		R Square		0.8120739061

		Adjusted R Square		0.8039032064

		Standard Error		5839.9680617827

		Observations		25

		ANOVA

				df		SS		MS		F		Significance F

		Regression		1		3389668667.29923		3389668667.29923		99.3885386252		0.0000000008

		Residual		23		784420220.14077		34105226.9626422

		Total		24		4174088887.44

				Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95,0%		Upper 95,0%

		Intercept		-87794.4653846167		14139.8491636579		-6.2090100374		0.0000024644		-117044.932145286		-58543.9986239471		-117044.932145286		-58543.9986239471

		Ano		1614.7561538462		161.971571491		9.9693800522		0.0000000008		1279.6928859686		1949.8194217237		1279.6928859686		1949.8194217237

		RESIDUAL OUTPUT										PROBABILITY OUTPUT

		Observation		Predicted Feridos		Residuals		Standard Residuals				Percentile		Feridos

		1		33312.2461538459		7263.753846154		1.2705517223				2		35047

		2		34927.0023076921		1336.9976923079		0.2338632003				6		35957

		3		36541.7584615383		-1494.7584615383		-0.2614581906				10		36264

		4		38156.5146153845		-2199.5146153844		-0.3847317987				14		37837

		5		39771.2707692306		-1934.2707692306		-0.3383362252				18		39365

		6		41386.0269230768		-285.0269230768		-0.0498559637				22		39545

		7		43000.783076923		1573.216923077		0.2751818844				26		39560

		8		44615.5392307691		2500.4607692309		0.4373723015				30		40576

		9		46230.2953846153		-6685.2953846153		-1.1693696875				34		41100

		10		47845.0515384615		-8480.0515384615		-1.4833024791				38		41101

		11		49459.8076923076		-9899.8076923076		-1.7316415149				42		44574

		12		51074.5638461538		-9974.5638461538		-1.7447176133				46		47116

		13		52689.32		1827.68		0.3196917215				50		54517

		14		54304.0761538461		5227.9238461539		0.9144510934				54		59532

		15		55918.8323076923		5600.1676923077		0.9795627519				58		61519

		16		57533.5884615385		5795.4115384615		1.0137141577				62		62163

		17		59148.3446153846		10386.6553846154		1.8167992979				66		63329

		18		60763.1007692308		10222.8992307692		1.7881556148				70		65327

		19		62377.856923077		4332.143076923		0.7577640934				74		65827

		20		63992.6130769232		-1829.6130769231		-0.3200298489				78		66516

		21		65607.3692307693		219.6307692307		0.0384170854				82		66603

		22		67222.1253846155		-595.1253846155		-0.1040973577				86		66627

		23		68836.8815384617		-2320.8815384617		-0.4059608982				90		66710

		24		70451.6376923078		-3848.6376923078		-0.6731909357				94		69535

		25		72066.393846154		-6739.393846154		-1.1788324109				98		70986





		75

		76

		77

		78

		79

		80

		81

		82

		83

		84

		85

		86

		87

		88

		89

		90

		91

		92

		93

		94

		95

		96

		97

		98

		99



Ano

Residuals

Ano  Residual Plot

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



		75		75

		76		76

		77		77

		78		78

		79		79

		80		80

		81		81

		82		82

		83		83

		84		84

		85		85

		86		86

		87		87

		88		88

		89		89

		90		90

		91		91

		92		92

		93		93

		94		94

		95		95

		96		96

		97		97

		98		98

		99		99



Feridos

Predicted Feridos

Ano

Feridos

Ano Line Fit  Plot

40576

0

36264

0

35047

0

35957

0

37837

0

41101

0

44574

0

47116

0

39545

0

39365

0

39560

0

41100

0

54517

0

59532

0

61519

0

63329

0

69535

0

70986

0

66710

0

62163

0

65827

0

66627

0

66516

0

66603

0

65327

0



		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0



Sample Percentile

Feridos

Normal Probability Plot

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



		SUMMARY OUTPUT

		Regression Statistics

		Multiple R		0.960572424

		R Square		0.9226993818

		Adjusted R Square		0.9193384854

		Standard Error		0.383868838

		Observations		25

		ANOVA

				df		SS		MS		F		Significance F

		Regression		1		40.4548704492		40.4548704492		274.5396644561		0

		Residual		23		3.3891715508		0.1473552848

		Total		24		43.844042

				Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95,0%		Upper 95,0%

		Intercept		21.0793353846		0.9294310193		22.6798277079		3.06736473544799E-17		19.1566634507		23.0020073186		19.1566634507		23.0020073186

		Ano		-0.1764061538		0.010646606		-16.5692384996		0		-0.1984303064		-0.1543820013		-0.1984303064		-0.1543820013

		RESIDUAL OUTPUT										PROBABILITY OUTPUT

		Observation		Predicted Ind M		Residuals		Standard Residuals				Percentile		Ind M

		1		7.8488738462		0.2331261538		0.6203686508				2		3.648

		2		7.6724676923		0.8135323077		2.1648791085				6		3.782

		3		7.4960615385		-0.3340615385		-0.8889663493				10		3.924

		4		7.3196553846		-0.6616553846		-1.7607216157				14		4.202

		5		7.1432492308		-0.5852492308		-1.5573983				18		4.263

		6		6.9668430769		-0.2918430769		-0.7766194092				22		4.27

		7		6.7904369231		-0.0294369231		-0.0783341721				26		4.313

		8		6.6140307692		-0.5950307692		-1.5834278111				30		4.665

		9		6.4376246154		0.5213753846		1.3874245278				34		5.056

		10		6.2612184615		0.0317815385		0.0845733943				38		5.145

		11		6.0848123077		0.3461876923		0.9212350826				42		5.46

		12		5.9084061538		0.5935938462		1.5796040358				46		5.94

		13		5.732		0.208		0.5535058046				50		6.019

		14		5.5555938462		0.4904061538		1.3050127538				54		6.046

		15		5.3791876923		0.0808123077		0.2150484682				58		6.293

		16		5.2027815385		-0.0577815385		-0.1537616199				62		6.431

		17		5.0263753846		0.0296246154		0.0788336374				66		6.502

		18		4.8499692308		-0.1849692308		-0.4922189563				70		6.558

		19		4.6735630769		-0.4035630769		-1.0739158924				74		6.658

		20		4.4971569231		-0.2951569231		-0.7854378375				78		6.675

		21		4.3207507692		-0.0077507692		-0.0206254604				82		6.761

		22		4.1443446154		0.1186553846		0.3157521353				86		6.959

		23		3.9679384615		-0.0439384615		-0.1169240073				90		7.162

		24		3.7915323077		-0.0095323077		-0.0253662867				94		8.082

		25		3.6151261538		0.0328738462		0.0874801186				98		8.486
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		SUMMARY OUTPUT

		Regression Statistics

		Multiple R		0.7185028284

		R Square		0.5162463144

		Adjusted R Square		0.4952135455

		Standard Error		0.0664764494

		Observations		25

		ANOVA

				df		SS		MS		F		Significance F

		Regression		1		0.1084666293		0.1084666293		24.5448574072		0.0000522442

		Residual		23		0.1016397216		0.0044191183

		Total		24		0.2101063509

				Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95,0%		Upper 95,0%

		Intercept		0.5241020098		0.1609541282		3.2562197419		0.0034775447		0.1911434808		0.8570605387		0.1911434808		0.8570605387

		Ano		0.0091343237		0.001843725		4.9542766785		0.0000522442		0.0053202931		0.0129483542		0.0053202931		0.0129483542

		RESIDUAL OUTPUT										PROBABILITY OUTPUT

		Observation		Predicted IndF		Residuals		Standard Residuals				Percentile		IndF

		1		1.2091762841		0.016351518		0.2512649801				2		1.101725036

		2		1.2183106078		-0.031971953		-0.491295802				6		1.1351894633

		3		1.2274449315		-0.0616209676		-0.9468962602				10		1.1658239638

		4		1.2365792551		-0.1348542191		-2.0722322388				14		1.1863386548

		5		1.2457135788		-0.1105241155		-1.6983646254				18		1.2129197899

		6		1.2548479024		-0.0419281125		-0.6442867498				22		1.2255278021

		7		1.2639822261		0.0642060933		0.986620496				26		1.2640242928

		8		1.2731165497		0.0607074792		0.9328591752				30		1.3281883194

		9		1.2822508734		-0.0182265806		-0.2800780591				34		1.333824029

		10		1.2913851971		0.0541967547		0.8328123743				38		1.3455819518

		11		1.3005195207		0.0563195519		0.8654322556				42		1.3460145294

		12		1.3096538444		0.0385501904		0.5923800372				46		1.3482040348

		13		1.318788168		0.0915232972		1.406389272				50		1.3504531722

		14		1.3279224917		0.0923805025		1.4195614842				54		1.3524205826

		15		1.3370568154		0.0772055815		1.186376637				58		1.3563822823

		16		1.346191139		0.0576882669		0.8864645632				62		1.3568390726

		17		1.3553254627		0.0651186368		1.00064306				66		1.3617782743

		18		1.3644597863		0.0315009617		0.4840583327				70		1.3619438769

		19		1.37359411		-0.0022301466		-0.0342694628				74		1.3713639634

		20		1.3827284336		-0.0263461513		-0.4048471338				78		1.3959607481

		21		1.3918627573		-0.030084483		-0.4622920665				82		1.4038794059

		22		1.400997081		-0.0485764984		-0.7464489186				86		1.4103114652

		23		1.4101314046		-0.0641168752		-0.9852495289				90		1.4142623968

		24		1.4192657283		-0.0688125561		-1.0574055307				94		1.4203029942

		25		1.4284000519		-0.066456175		-1.0211962908				98		1.4204440994
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		SUMMARY OUTPUT

		Regression Statistics

		Multiple R		0.8942487424

		R Square		0.7996808133

		Adjusted R Square		0.7814699782

		Standard Error		805.1945784659

		Observations		13

		ANOVA

				df		SS		MS		F		Significance F

		Regression		1		28470067.521978		28470067.521978		43.9123635275		0.0000372693

		Residual		11		7131721.4010989		648338.309190809

		Total		12		35601788.9230769

				Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95,0%		Upper 95,0%

		Intercept		47877.4450549438		5555.1949612774		8.6184995106		0.0000031958		35650.5372000142		60104.3529098735		35650.5372000142		60104.3529098735

		X Variable 1		-395.510989011		59.6849931067		-6.6266404405		0.0000372693		-526.8768395571		-264.1451384648		-526.8768395571		-264.1451384648

		RESIDUAL OUTPUT										PROBABILITY OUTPUT

		Observation		Predicted Y		Residuals		Standard Residuals				Percentile		Y

		1		13467.9890109889		-1103.9890109889		-1.432050024				3.8461538462		7697

		2		13072.4780219779		-301.4780219779		-0.3910651323				11.5384615385		8177

		3		12676.967032967		-262.967032967		-0.3411102304				19.2307692308		9335

		4		12281.456043956		-116.456043956		-0.1510620838				26.9230769231		10387

		5		11885.945054945		662.054945055		0.8587909757				34.6153846154		10842

		6		11490.434065934		984.565934066		1.2771392246				42.3076923077		11229

		7		11094.9230769231		735.0769230769		0.9535121408				50		11830

		8		10699.4120879121		-312.4120879121		-0.4052483617				57.6923076923		12165

		9		10303.9010989011		925.0989010989		1.2000009876				65.3846153846		12364

		10		9908.3901098901		933.6098901099		1.2110410993				73.0769230769		12414

		11		9512.8791208792		-177.8791208792		-0.2307376222				80.7692307692		12475

		12		9117.3681318682		-940.3681318682		-1.219807618				88.4615384615		12548

		13		8721.8571428572		-1024.8571428572		-1.3294033558				96.1538461538		12771
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		SUMMARY OUTPUT

		Regression Statistics

		Multiple R		0.9823215169

		R Square		0.9649555625

		Adjusted R Square		0.9617697046

		Standard Error		0.0959246746

		Observations		13

		ANOVA

				df		SS		MS		F		Significance F

		Regression		1		2.7870295611		2.7870295611		302.8871898317		0.0000000024

		Residual		11		0.1012169752		0.0092015432

		Total		12		2.8882465363

				Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95,0%		Upper 95,0%

		Intercept		13.9074204451		0.6618031011		21.0144383162		0.0000000003		12.4508009041		15.3640399862		12.4508009041		15.3640399862

		X Variable 1		-0.1237471181		0.0071104099		-17.4036544964		0.0000000024		-0.1393970328		-0.1080972034		-0.1393970328		-0.1080972034

		RESIDUAL OUTPUT										PROBABILITY OUTPUT

		Observation		Predicted Y		Residuals		Standard Residuals				Percentile		Y

		1		3.1414211708		0.0570473722		0.6211544345				3.8461538462		1.6046783138

		2		3.0176740527		0.0292065389		0.3180123899				11.5384615385		1.6579817109

		3		2.8939269346		-0.0400682252		-0.4362787421				19.2307692308		1.8890260437

		4		2.7701798165		-0.0734385175		-0.799627731				26.9230769231		2.2007510403

		5		2.6464326984		-0.0831577204		-0.9054542704				34.6153846154		2.266419376

		6		2.5226855804		-0.0694398231		-0.7560883595				42.3076923077		2.3229690312

		7		2.3989384623		0.0329661528		0.3589485582				50		2.4319046151

		8		2.2751913442		-0.0087719682		-0.095512672				57.6923076923		2.4532457572

		9		2.1514442261		0.1715248052		1.8676301677				65.3846153846		2.563274978

		10		2.027697108		0.1730539323		1.8842799114				73.0769230769		2.696741299

		11		1.9039499899		-0.0149239462		-0.1624978506				80.7692307692		2.8538587094

		12		1.7802028718		-0.1222211609		-1.3307925171				88.4615384615		3.0468805917

		13		1.6564557537		-0.0517774399		-0.5637733192				96.1538461538		3.198468543
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		SUMMARY OUTPUT

		Regression Statistics

		Multiple R		0.7922113939

		R Square		0.6275988926

		Adjusted R Square		0.5937442465

		Standard Error		3199.4394441438

		Observations		13

		ANOVA

				df		SS		MS		F		Significance F

		Regression		1		189763061.983516		189763061.983516		18.5380432084		0.0012442895

		Residual		11		112600540.324176		10236412.7567433

		Total		12		302363602.307692

				Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95,0%		Upper 95,0%

		Intercept		-41504.4780219799		22073.5588072187		-1.8802803111		0.08679572		-90088.077958169		7079.1219142093		-90088.077958169		7079.1219142093

		X Variable 1		1021.1043956044		237.158230167		4.3055827954		0.0012442895		499.1223864215		1543.0864047873		499.1223864215		1543.0864047873

		RESIDUAL OUTPUT										PROBABILITY OUTPUT

		Observation		Predicted Y		Residuals		Standard Residuals				Percentile		Y

		1		47331.6043956043		-5178.6043956043		-1.6905698577				3.8461538462		42153

		2		48352.7087912087		-1591.7087912087		-0.5196177771				11.5384615385		46761

		3		49373.8131868131		-268.8131868131		-0.0877548151				19.2307692308		49105

		4		50394.9175824175		769.0824175825		0.2510691016				26.9230769231		51164

		5		51416.0219780219		5570.9780219781		1.8186613231				34.6153846154		51776

		6		52437.1263736263		6073.8736263737		1.9828329967				42.3076923077		54598

		7		53458.2307692308		1421.7692307692		0.4641405333				50		54880

		8		54479.3351648352		-2703.3351648352		-0.8825113092				57.6923076923		55785

		9		55500.4395604396		-902.4395604396		-0.2946039131				65.3846153846		56987

		10		56521.543956044		-736.543956044		-0.24044683				73.0769230769		57181

		11		57542.6483516484		-361.6483516484		-0.1180611137				80.7692307692		57630

		12		58563.7527472528		-137.7527472528		-0.0449697688				88.4615384615		58426

		13		59584.8571428573		-1954.8571428572		-0.63816857				96.1538461538		58511
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		SUMMARY OUTPUT

		Regression Statistics

		Multiple R		0.7502426029

		R Square		0.5628639632

		Adjusted R Square		0.5231243235

		Standard Error		0.020256481

		Observations		13

		ANOVA

				df		SS		MS		F		Significance F

		Regression		1		0.005811758		0.005811758		14.163791303		0.0031356577

		Residual		11		0.0045135753		0.000410325

		Total		12		0.0103253333

				Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95,0%		Upper 95,0%

		Intercept		0.6165348222		0.1397534265		4.4115900253		0.0010429525		0.3089394489		0.9241301955		0.3089394489		0.9241301955

		X Variable 1		0.0056509058		0.0015015103		3.7634812744		0.0031356577		0.0023461023		0.0089557093		0.0023461023		0.0089557093

		RESIDUAL OUTPUT										PROBABILITY OUTPUT

		Observation		Predicted Y		Residuals		Standard Residuals				Percentile		Y

		1		1.108163626		-0.0176990151		-0.9125977177				3.8461538462		1.0904646109

		2		1.1138145318		0.0018004032		0.0928325012				11.5384615385		1.115614935

		3		1.1194654376		0.0094110883		0.4852551211				19.2307692308		1.1281735019

		4		1.1251163434		0.0090889326		0.4686441091				26.9230769231		1.1288765259

		5		1.1307672492		0.0333493525		1.7195613882				34.6153846154		1.1294813711

		6		1.136418155		0.0142180174		0.7331102975				42.3076923077		1.1297403448

		7		1.1420690608		-0.0138955589		-0.7164836708				50		1.1323454785

		8		1.1477199665		-0.0179796218		-0.9270663784				57.6923076923		1.134205276

		9		1.1533708723		-0.0238895012		-1.2317919476				65.3846153846		1.1506361723

		10		1.1590217781		-0.0266762996		-1.3754850205				73.0769230769		1.157111925

		11		1.1646726839		-0.0075607589		-0.3898483197				80.7692307692		1.1641166016

		12		1.1703235897		0.0143314114		0.7389571272				88.4615384615		1.1846550011

		13		1.1759744955		0.02550155		1.3149125105				96.1538461538		1.2014760455
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Sheet1

		SUMMARY OUTPUT

		Regression Statistics

		Multiple R		0.9697546212

		R Square		0.9404240252

		Adjusted R Square		0.9319131717

		Standard Error		1.4985362287

		Observations		9

		ANOVA

				df		SS		MS		F		Significance F

		Regression		1		248.1333236027		248.1333236027		110.4970284387		0.0000153817

		Residual		7		15.719275801		2.2456108287

		Total		8		263.8525994037

				Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95,0%		Upper 95,0%

		Intercept		-79.4664783834		17.9987308795		-4.4151156498		0.0030995543		-122.0266834721		-36.9062732946		-122.0266834721		-36.9062732946

		X Variable 1		2.0336064991		0.1934601952		10.5117566771		0.0000153817		1.576146157		2.4910668413		1.576146157		2.4910668413

		RESIDUAL OUTPUT										PROBABILITY OUTPUT

		Observation		Predicted Y		Residuals		Standard Residuals				Percentile		Y

		1		101.5245000408		-1.5245000408		-1.0875673644				5.5555555556		100

		2		103.5581065399		1.0418934601		0.7432793008				16.6666666667		104.6

		3		105.5917130391		1.4140869609		1.0087994674				27.7777777778		107.0058

		4		107.6253195382		1.3065848618		0.9321082431				38.8888888889		108.9319044

		5		109.6589260374		-0.4002259242		-0.2855182958				50		109.2587001132

		6		111.6925325365		-1.6690215225		-1.1906679501				61.1111111111		110.023511014

		7		113.7261390357		-1.6121813124		-1.150118553				72.2222222222		112.1139577233

		8		115.7597455348		-0.2823690799		-0.2014400707				83.3333333333		115.477376455

		9		117.793352034		1.7257325969		1.2311252227				94.4444444444		119.5190846309
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Reg. NMortos

																												Vou usar o Indice de mortos para estimador														Vou usar as estimatovas directas com base no número de feridos

																																										(apesar de tudo os valores são semelhantes)

																												202193		346135										346716225		320060914

				Ano		Num Ac.		Num Ac. Est		Mortos		Mortos, reg				Feridos		Feridos,reg				Ind M		Ind M,est		NM,est1		1193413		1047211				IndF		IndF,est		NF,est1		736712244.973556		739019534				F.Graves		F.Gra,est		IndFG				F.Leves				IndFL

				75		33109		28005		2676		2369		-307		40576		33312				8.082		7.84859		2198		228484		94249				1.2255278021		1.209152		33862.30176		45073744.0577791		52765696

				76		30568		28973		2594		2353		-241		36264		34927				8.486		7.67218		2223		137641		58081				1.1863386548		1.218286		35297.400278		934315.022570475		1787569

				77		30062		29941		2153		2337		184		35047		36542				7.162		7.49577		2244		8281		33856				1.1658239638		1.22742		36750.18222		2900829.67452411		2235025

				78		32637		30908		2173		2321		148		35957		38156				6.658		7.31936		2262		7921		21904				1.101725036		1.236554		38219.411032		5118503.67771529		4835601

				79		33331		31876		2186		2305		119		37837		39771				6.558		7.14295		2277		8281		14161				1.1351894633		1.245688		39707.550688		3498959.87637726		3740356

				80		33886		32843		2262		2289		27		41101		41386				6.675		6.96654		2288		676		729				1.2129197899		1.254822		41212.118946		12347.4201601498		81225

				81		33560		33811		2269		2273		4		44574		43001				6.761		6.79013		2296		729		16				1.3281883194		1.263956		42735.616316		3379654.56959744		2474329

				82		35324		34779		2126		2257		131		47116		44615				6.019		6.61372		2300		30276		17161				1.333824029		1.27309		44276.79711		8061073.0505844		6255001

				83		31285		35746		2177		2241		64		39545		46230				6.959		6.43731		2301		15376		4096				1.2640242928		1.282224		45834.379104		39556289.5138317		44689225

				84		29255		36714		1841		2225		384		39365		47845				6.293		6.2609		2299		209764		147456				1.3455819518		1.291358		47410.917612		64736790.2190916		71910400

				85		29156		37682		1875		2209		334		39560		49460				6.431		6.08449		2293		174724		111556				1.3568390726		1.300492		49005.139544		89210661.0056325		98010000

				86		30485		38649		1982		2193		211		41100		51075				6.502		5.90808		2283		90601		44521				1.3482040348		1.309626		50615.735274		90549217.8048478		99500625

				87		38656		39617		2296		2177		-119		54517		52689				5.94		5.73167		2271		625		14161				1.4103114652		1.31876		52245.31492		5160553.10269462		3341584		87		12364		13468		3.198		3.141		42153		47332		1.090		1.108

				88		41915		40585		2534		2161		-373		59532		54304				6.046		5.55526		2255		77841		139129				1.4203029942		1.327894		53892.57799		31803080.6068725		27331984		88		12771		13072		3.047		3.017		46761		48353		1.116		1.114

				89		43499		41552		2375		2145		-230		61519		55919				5.46		5.37885		2235		19600		52900				1.4142623968		1.337028		55556.187456		35555133.4348838		31360000		89		12414		12677		2.854		2.894		49105		49374		1.129		1.119

				90		45110		42520		2321		2129		-192		63329		57534				5.145		5.20244		2212		11881		36864				1.4038794059		1.346162		57238.80824		37090435.6735718		33582025		90		12165		12281		2.697		2.770		51164		50395		1.134		1.125

				91		48953		43487		2475		2113		-362		69535		59148				5.056		5.02603		2186		83521		131044				1.4204440994		1.355296		58937.757152		112301555.979487		107889769		91		12548		11886		2.563		2.646		56987		51416		1.164		1.131

				92		50851		44455		2372		2097		-275		70986		60763				4.665		4.84962		2156		46656		75625				1.3959607481		1.36443		60655.73565		106714361.540881		104509729		92		12475		11490		2.453		2.522		58511		52437		1.151		1.136

				93		48645		45423		2077		2081		4		66710		62378				4.27		4.67321		2123		2116		16				1.3713639634		1.373564		62391.397572		18650326.9311275		18766224		93		11830		11095		2.432		2.399		54880		53458		1.128		1.142

				94		45830		46390		1926		2065		139		62163		63993				4.202		4.4968		2086		25600		19321				1.3563822823		1.382698		64143.36022		3921826.60095846		3348900		94		10387		10699		2.266		2.275		51776		54479		1.130		1.148

				95		48339		47358		2085		2049		-36		65827		65607				4.313		4.32039		2046		1521		1296				1.3617782743		1.391832		65914.379856		7635.2392345807		48400		95		11229		10304		2.323		2.151		54598		55500		1.129		1.153

				96		49265		48326		2100		2033		-67		66627		67222				4.263		4.14398		2003		9409		4489				1.3524205826		1.400966		67703.082916		1157954.44210706		354025		96		10842		9908		2.201		2.027		55785		56521		1.132		1.159

				97		49417		49293		1939		2017		78		66516		68837				3.924		3.96757		1956		289		6084				1.3460145294		1.4101		69508.0593		8952418.85471645		5387041		97		9335		9513		1.889		1.904		57181		57543		1.157		1.165

				98		49319		50261		1865		2001		136		66603		70452				3.782		3.79116		1905		1600		18496				1.3504531722		1.419234		71332.120074		22364576.6743097		14814801		98		8177		9117		1.658		1.780		58426		58564		1.185		1.170

				99		47966		51228		1750		1985		235		65327		72066				3.648		3.61475		1852		10404		55225				1.3619438769		1.428368		73172.435904		61550864.5237723		45414121		99		7697		8722		1.605		1.656		57630		59585		1.201		1.176

				100				52196				1969						73681						3.43834		1795										1.437502		75031.854392						100				8326				1.532				60606				1.182

				101				53164				1953						75296						3.26193		1734										1.446636		76908.956304						101				7931				1.409				61627				1.187

				102				54131				1937						76911						3.08552		1670										1.45577		78802.28587						102				7535				1.285				62648				1.193

				103				55099				1921						78525						2.90911		1603										1.464904		80714.745496						103				7140				1.161				63669				1.199

				104				56067				1905						80140						2.7327		1532										1.474038		82644.888546						104				6744				1.037				64690				1.204

				105				57034				1889						81755						2.55629		1458										1.483172		84591.231848						105				6349				0.914				65711				1.210

																																																				5211				70922.42				69005

																																																								74216

		TAXAS DE MOTORIZAÇÃO

				Ano		Veic em Circulação		Veic em Circ., Est

				82

				83

				84

				85

				86

				87

				88

				89

				90

				91

				92

				93

				93		2954722		2937621.69

				94		3224828		3191267.51

				95		3423814		3444913.33

				96		3659622		3698559.15

				97		3918166		3952204.97

				98		4204736		4205850.79

				99		4504027		4459496.61

				100				4713142.43

				101				4966788.25

				102				5220434.07

				103				5474079.89

				104				5727725.71

				105				5981371.53

		SUMMARY OUTPUT

		Regression Statistics

		Multiple R		0.9981944182

		R Square		0.9963920966

		Adjusted R Square		0.9956705159

		Standard Error		36118.8602714308

		Observations		7

		ANOVA

				df		SS		MS		F		Significance F

		Regression		1		1801413676388.89		1801413676388.89		1380.8464258378		0.0000002658

		Residual		5		6522860336.53571		1304572067.30714

		Total		6		1807936536725.43

				Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95,0%		Upper 95,0%

		Intercept		-20651439.5714317		655421.196651801		-31.5086537892		0.0000006046		-22336250.6411789		-18966628.5016846		-22336250.6411789		-18966628.5016846

		X Variable 1		253645.821428604		6825.8229940931		37.1597420045		0.0000002658		236099.513498176		271192.129359033		236099.513498176		271192.129359033

		RESIDUAL OUTPUT										PROBABILITY OUTPUT

		Observation		Predicted Y		Residuals		Standard Residuals				Percentile		Y

		1		2937621.82142847		17100.1785715297		0.5186295177				7.1428571429		2954722

		2		3191267.64285707		33560.3571429253		1.0178485427				21.4285714286		3224828

		3		3444913.46428568		-21099.4642856792		-0.6399234336				35.7142857143		3423814

		4		3698559.28571428		-38937.2857142836		-1.1809248439				50		3659622

		5		3952205.10714289		-34039.107142888		-1.0323685011				64.2857142857		3918166

		6		4205850.92857149		-1114.9285714924		-0.0338145514				78.5714285714		4204736

		7		4459496.7500001		44530.2499999031		1.3505532696				92.8571428571		4504027

		GDP per capita baseado no Índice PPP

				Ano		Var. GDP		Indice		Indice, est

				89		0.0%		100.00		101.52529

				90		4.6%		104.60		103.5589

				91		2.3%		107.01		105.59251

				92		1.8%		108.93		107.62612

				93		0.3%		109.26		109.65973

				94		0.7%		110.02		111.69334

				95		1.9%		112.11		113.72695

				96		3.0%		115.48		115.76056

				97		3.5%		119.52		117.79417

				98						119.82778

				99						121.86139

				100						123.895

				101						125.92861

				102						127.96222

				103						129.99583

				104						132.02944

				105						134.06305

				Var Tot.				Var do GDP a custos constantes

				98 > 96				96.6%

				98 > 2005				111.9%

		SUMMARY OUTPUT

		Regression Statistics

		Multiple R		0.9697546212

		R Square		0.9404240252

		Adjusted R Square		0.9319131717

		Standard Error		1.4985362287

		Observations		9

		ANOVA

				df		SS		MS		F		Significance F

		Regression		1		248.1333236027		248.1333236027		110.4970284387		0.0000153817

		Residual		7		15.719275801		2.2456108287

		Total		8		263.8525994037

				Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95,0%		Upper 95,0%

		Intercept		-79.4664783834		17.9987308795		-4.4151156498		0.0030995543		-122.0266834721		-36.9062732946		-122.0266834721		-36.9062732946

		X Variable 1		2.0336064991		0.1934601952		10.5117566771		0.0000153817		1.576146157		2.4910668413		1.576146157		2.4910668413

		RESIDUAL OUTPUT										PROBABILITY OUTPUT

		Observation		Predicted Y		Residuals		Standard Residuals				Percentile		Y

		1		101.5245000408		-1.5245000408		-1.0875673644				5.5555555556		100

		2		103.5581065399		1.0418934601		0.7432793008				16.6666666667		104.6

		3		105.5917130391		1.4140869609		1.0087994674				27.7777777778		107.0058

		4		107.6253195382		1.3065848618		0.9321082431				38.8888888889		108.9319044

		5		109.6589260374		-0.4002259242		-0.2855182958				50		109.2587001132

		6		111.6925325365		-1.6690215225		-1.1906679501				61.1111111111		110.023511014

		7		113.7261390357		-1.6121813124		-1.150118553				72.2222222222		112.1139577233

		8		115.7597455348		-0.2823690799		-0.2014400707				83.3333333333		115.477376455

		9		117.793352034		1.7257325969		1.2311252227				94.4444444444		119.5190846309
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		SUMMARY OUTPUT

		Regression Statistics

		Multiple R		0.8790197616

		R Square		0.7726757413

		Adjusted R Square		0.7627920779

		Standard Error		3945.8506681175

		Observations		25

		ANOVA

				df		SS		MS		F		Significance F

		Regression		1		1217196291.45308		1217196291.45308		78.1770593009		0.0000000074

		Residual		23		358103962.386923		15569737.4950836

		Total		24		1575300253.84

				Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95,0%		Upper 95,0%

		Intercept		-44566.7561538466		9553.7736986303		-4.6648327205		0.0001073204		-64330.2159175469		-24803.2963901462		-64330.2159175469		-24803.2963901462

		Ano		967.6284615385		109.438206994		8.8417791932		0.0000000074		741.2385899794		1194.0183330976		741.2385899794		1194.0183330976

		RESIDUAL OUTPUT										PROBABILITY OUTPUT

		Observation		Predicted Num Ac.		Residuals		Standard Residuals				Percentile		Num Ac.

		1		28005.3784615384		5103.6215384616		1.321233325				2		29156

		2		28973.0069230769		1594.9930769231		0.4129142395				6		29255

		3		29940.6353846153		121.3646153847		0.0314190567				10		30062

		4		30908.2638461538		1728.7361538462		0.4475378512				14		30485

		5		31875.8923076923		1455.1076923077		0.3767004979				18		30568

		6		32843.5207692307		1042.4792307693		0.2698786127				22		31285

		7		33811.1492307692		-251.1492307692		-0.0650178958				26		32637

		8		34778.7776923077		545.2223076923		0.1411479823				30		33109

		9		35746.4061538461		-4461.4061538461		-1.1549756271				34		33331

		10		36714.0346153846		-7459.0346153846		-1.9310062535				38		33560

		11		37681.6630769231		-8525.6630769231		-2.2071366558				42		33886

		12		38649.2915384615		-8164.2915384615		-2.113584241				46		35324

		13		39616.92		-960.92		-0.2487644346				50		38656

		14		40584.5484615385		1330.4515384615		0.3444293227				54		41915

		15		41552.1769230769		1946.8230769231		0.5039965263				58		43499

		16		42519.8053846154		2590.1946153846		0.6705535311				62		45110

		17		43487.4338461539		5465.5661538461		1.4149340989				66		45830

		18		44455.0623076923		6395.9376923077		1.6557901012				70		47966

		19		45422.6907692308		3222.3092307692		0.8341963265				74		48339

		20		46390.3192307693		-560.3192307693		-0.1450562967				78		48645

		21		47357.9476923077		981.0523076923		0.2539763172				82		48953

		22		48325.5761538462		939.4238461538		0.2431994776				86		49265

		23		49293.2046153847		123.7953846153		0.0320483379				90		49319

		24		50260.8330769231		-941.8330769231		-0.2438231829				94		49417

		25		51228.4615384616		-3262.4615384616		-0.8445910171				98		50851
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		SUMMARY OUTPUT

		Regression Statistics

		Multiple R		0.4819997159

		R Square		0.2323237261

		Adjusted R Square		0.1989464968

		Standard Error		218.9336647599

		Observations		25

		ANOVA

				df		SS		MS		F		Significance F

		Regression		1		333632.52		333632.52		6.9605455865		0.0146915574

		Residual		23		1102434.84		47931.9495652174

		Total		24		1436067.36

				Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95,0%		Upper 95,0%

		Intercept		3570.9		530.0866312627		6.7364460626		0.0000007164		2474.3337489343		4667.4662510656		2474.3337489343		4667.4662510656

		Ano		-16.02		6.0721273401		-2.6382845916		0.0146915574		-28.5811353327		-3.4588646673		-28.5811353327		-3.4588646673

		RESIDUAL OUTPUT										PROBABILITY OUTPUT

		Observation		Predicted Mortos		Residuals		Standard Residuals				Percentile		Mortos

		1		2369.4		306.6		1.4305442845				2		1750

		2		2353.38		240.62		1.1226926475				6		1841

		3		2337.36		-184.36		-0.8601929037				10		1865

		4		2321.34		-148.34		-0.6921296124				14		1875

		5		2305.32		-119.32		-0.5567271494				18		1926

		6		2289.3		-27.3		-0.1273772308				22		1939

		7		2273.28		-4.28		-0.0199697637				26		1982

		8		2257.26		-131.26		-0.6124371911				30		2077

		9		2241.24		-64.24		-0.2997330882				34		2085

		10		2225.22		-384.22		-1.7927062132				38		2100

		11		2209.2		-334.2		-1.559321265				42		2126

		12		2193.18		-211.18		-0.9853305349				46		2153

		13		2177.16		118.84		0.5544875498				50		2173

		14		2161.14		372.86		1.7397023545				54		2177

		15		2145.12		229.88		1.0725816051				58		2186

		16		2129.1		191.9		0.8953732818				62		2262

		17		2113.08		361.92		1.6886581456				66		2269

		18		2097.06		274.94		1.2828240234				70		2296

		19		2081.04		-4.04		-0.0188499638				74		2321

		20		2065.02		-139.02		-0.6486440523				78		2372

		21		2049		36		0.1679699747				82		2375

		22		2032.98		67.02		0.3127041029				86		2475

		23		2016.96		-77.96		-0.3637483119				90		2534

		24		2000.94		-135.94		-0.6342732878				94		2594

		25		1984.92		-234.92		-1.0960974015				98		2676
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		SUMMARY OUTPUT

		Regression Statistics

		Multiple R		0.9011514335

		R Square		0.8120739061

		Adjusted R Square		0.8039032064

		Standard Error		5839.9680617827

		Observations		25

		ANOVA

				df		SS		MS		F		Significance F

		Regression		1		3389668667.29923		3389668667.29923		99.3885386252		0.0000000008

		Residual		23		784420220.14077		34105226.9626422

		Total		24		4174088887.44

				Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95,0%		Upper 95,0%

		Intercept		-87794.4653846167		14139.8491636579		-6.2090100374		0.0000024644		-117044.932145286		-58543.9986239471		-117044.932145286		-58543.9986239471

		Ano		1614.7561538462		161.971571491		9.9693800522		0.0000000008		1279.6928859686		1949.8194217237		1279.6928859686		1949.8194217237

		RESIDUAL OUTPUT										PROBABILITY OUTPUT

		Observation		Predicted Feridos		Residuals		Standard Residuals				Percentile		Feridos

		1		33312.2461538459		7263.753846154		1.2705517223				2		35047

		2		34927.0023076921		1336.9976923079		0.2338632003				6		35957

		3		36541.7584615383		-1494.7584615383		-0.2614581906				10		36264

		4		38156.5146153845		-2199.5146153844		-0.3847317987				14		37837

		5		39771.2707692306		-1934.2707692306		-0.3383362252				18		39365

		6		41386.0269230768		-285.0269230768		-0.0498559637				22		39545

		7		43000.783076923		1573.216923077		0.2751818844				26		39560

		8		44615.5392307691		2500.4607692309		0.4373723015				30		40576

		9		46230.2953846153		-6685.2953846153		-1.1693696875				34		41100

		10		47845.0515384615		-8480.0515384615		-1.4833024791				38		41101

		11		49459.8076923076		-9899.8076923076		-1.7316415149				42		44574

		12		51074.5638461538		-9974.5638461538		-1.7447176133				46		47116

		13		52689.32		1827.68		0.3196917215				50		54517

		14		54304.0761538461		5227.9238461539		0.9144510934				54		59532

		15		55918.8323076923		5600.1676923077		0.9795627519				58		61519

		16		57533.5884615385		5795.4115384615		1.0137141577				62		62163

		17		59148.3446153846		10386.6553846154		1.8167992979				66		63329

		18		60763.1007692308		10222.8992307692		1.7881556148				70		65327

		19		62377.856923077		4332.143076923		0.7577640934				74		65827

		20		63992.6130769232		-1829.6130769231		-0.3200298489				78		66516

		21		65607.3692307693		219.6307692307		0.0384170854				82		66603

		22		67222.1253846155		-595.1253846155		-0.1040973577				86		66627

		23		68836.8815384617		-2320.8815384617		-0.4059608982				90		66710

		24		70451.6376923078		-3848.6376923078		-0.6731909357				94		69535

		25		72066.393846154		-6739.393846154		-1.1788324109				98		70986
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		SUMMARY OUTPUT

		Regression Statistics

		Multiple R		0.960572424

		R Square		0.9226993818

		Adjusted R Square		0.9193384854

		Standard Error		0.383868838

		Observations		25

		ANOVA

				df		SS		MS		F		Significance F

		Regression		1		40.4548704492		40.4548704492		274.5396644561		0

		Residual		23		3.3891715508		0.1473552848

		Total		24		43.844042

				Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95,0%		Upper 95,0%

		Intercept		21.0793353846		0.9294310193		22.6798277079		3.06736473544799E-17		19.1566634507		23.0020073186		19.1566634507		23.0020073186

		Ano		-0.1764061538		0.010646606		-16.5692384996		0		-0.1984303064		-0.1543820013		-0.1984303064		-0.1543820013

		RESIDUAL OUTPUT										PROBABILITY OUTPUT

		Observation		Predicted Ind M		Residuals		Standard Residuals				Percentile		Ind M

		1		7.8488738462		0.2331261538		0.6203686508				2		3.648

		2		7.6724676923		0.8135323077		2.1648791085				6		3.782

		3		7.4960615385		-0.3340615385		-0.8889663493				10		3.924

		4		7.3196553846		-0.6616553846		-1.7607216157				14		4.202

		5		7.1432492308		-0.5852492308		-1.5573983				18		4.263

		6		6.9668430769		-0.2918430769		-0.7766194092				22		4.27

		7		6.7904369231		-0.0294369231		-0.0783341721				26		4.313

		8		6.6140307692		-0.5950307692		-1.5834278111				30		4.665

		9		6.4376246154		0.5213753846		1.3874245278				34		5.056

		10		6.2612184615		0.0317815385		0.0845733943				38		5.145

		11		6.0848123077		0.3461876923		0.9212350826				42		5.46

		12		5.9084061538		0.5935938462		1.5796040358				46		5.94

		13		5.732		0.208		0.5535058046				50		6.019

		14		5.5555938462		0.4904061538		1.3050127538				54		6.046

		15		5.3791876923		0.0808123077		0.2150484682				58		6.293

		16		5.2027815385		-0.0577815385		-0.1537616199				62		6.431

		17		5.0263753846		0.0296246154		0.0788336374				66		6.502

		18		4.8499692308		-0.1849692308		-0.4922189563				70		6.558

		19		4.6735630769		-0.4035630769		-1.0739158924				74		6.658

		20		4.4971569231		-0.2951569231		-0.7854378375				78		6.675

		21		4.3207507692		-0.0077507692		-0.0206254604				82		6.761

		22		4.1443446154		0.1186553846		0.3157521353				86		6.959

		23		3.9679384615		-0.0439384615		-0.1169240073				90		7.162

		24		3.7915323077		-0.0095323077		-0.0253662867				94		8.082

		25		3.6151261538		0.0328738462		0.0874801186				98		8.486
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		SUMMARY OUTPUT

		Regression Statistics

		Multiple R		0.7185028284

		R Square		0.5162463144

		Adjusted R Square		0.4952135455

		Standard Error		0.0664764494

		Observations		25

		ANOVA

				df		SS		MS		F		Significance F

		Regression		1		0.1084666293		0.1084666293		24.5448574072		0.0000522442

		Residual		23		0.1016397216		0.0044191183

		Total		24		0.2101063509

				Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95,0%		Upper 95,0%

		Intercept		0.5241020098		0.1609541282		3.2562197419		0.0034775447		0.1911434808		0.8570605387		0.1911434808		0.8570605387

		Ano		0.0091343237		0.001843725		4.9542766785		0.0000522442		0.0053202931		0.0129483542		0.0053202931		0.0129483542

		RESIDUAL OUTPUT										PROBABILITY OUTPUT

		Observation		Predicted IndF		Residuals		Standard Residuals				Percentile		IndF

		1		1.2091762841		0.016351518		0.2512649801				2		1.101725036

		2		1.2183106078		-0.031971953		-0.491295802				6		1.1351894633

		3		1.2274449315		-0.0616209676		-0.9468962602				10		1.1658239638

		4		1.2365792551		-0.1348542191		-2.0722322388				14		1.1863386548

		5		1.2457135788		-0.1105241155		-1.6983646254				18		1.2129197899

		6		1.2548479024		-0.0419281125		-0.6442867498				22		1.2255278021

		7		1.2639822261		0.0642060933		0.986620496				26		1.2640242928

		8		1.2731165497		0.0607074792		0.9328591752				30		1.3281883194

		9		1.2822508734		-0.0182265806		-0.2800780591				34		1.333824029

		10		1.2913851971		0.0541967547		0.8328123743				38		1.3455819518

		11		1.3005195207		0.0563195519		0.8654322556				42		1.3460145294

		12		1.3096538444		0.0385501904		0.5923800372				46		1.3482040348

		13		1.318788168		0.0915232972		1.406389272				50		1.3504531722

		14		1.3279224917		0.0923805025		1.4195614842				54		1.3524205826

		15		1.3370568154		0.0772055815		1.186376637				58		1.3563822823

		16		1.346191139		0.0576882669		0.8864645632				62		1.3568390726

		17		1.3553254627		0.0651186368		1.00064306				66		1.3617782743

		18		1.3644597863		0.0315009617		0.4840583327				70		1.3619438769

		19		1.37359411		-0.0022301466		-0.0342694628				74		1.3713639634

		20		1.3827284336		-0.0263461513		-0.4048471338				78		1.3959607481

		21		1.3918627573		-0.030084483		-0.4622920665				82		1.4038794059

		22		1.400997081		-0.0485764984		-0.7464489186				86		1.4103114652

		23		1.4101314046		-0.0641168752		-0.9852495289				90		1.4142623968

		24		1.4192657283		-0.0688125561		-1.0574055307				94		1.4203029942

		25		1.4284000519		-0.066456175		-1.0211962908				98		1.4204440994
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		SUMMARY OUTPUT

		Regression Statistics

		Multiple R		0.8942487424

		R Square		0.7996808133

		Adjusted R Square		0.7814699782

		Standard Error		805.1945784659

		Observations		13

		ANOVA

				df		SS		MS		F		Significance F

		Regression		1		28470067.521978		28470067.521978		43.9123635275		0.0000372693

		Residual		11		7131721.4010989		648338.309190809

		Total		12		35601788.9230769

				Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95,0%		Upper 95,0%

		Intercept		47877.4450549438		5555.1949612774		8.6184995106		0.0000031958		35650.5372000142		60104.3529098735		35650.5372000142		60104.3529098735

		X Variable 1		-395.510989011		59.6849931067		-6.6266404405		0.0000372693		-526.8768395571		-264.1451384648		-526.8768395571		-264.1451384648

		RESIDUAL OUTPUT										PROBABILITY OUTPUT

		Observation		Predicted Y		Residuals		Standard Residuals				Percentile		Y

		1		13467.9890109889		-1103.9890109889		-1.432050024				3.8461538462		7697

		2		13072.4780219779		-301.4780219779		-0.3910651323				11.5384615385		8177

		3		12676.967032967		-262.967032967		-0.3411102304				19.2307692308		9335

		4		12281.456043956		-116.456043956		-0.1510620838				26.9230769231		10387

		5		11885.945054945		662.054945055		0.8587909757				34.6153846154		10842

		6		11490.434065934		984.565934066		1.2771392246				42.3076923077		11229

		7		11094.9230769231		735.0769230769		0.9535121408				50		11830

		8		10699.4120879121		-312.4120879121		-0.4052483617				57.6923076923		12165

		9		10303.9010989011		925.0989010989		1.2000009876				65.3846153846		12364

		10		9908.3901098901		933.6098901099		1.2110410993				73.0769230769		12414

		11		9512.8791208792		-177.8791208792		-0.2307376222				80.7692307692		12475

		12		9117.3681318682		-940.3681318682		-1.219807618				88.4615384615		12548

		13		8721.8571428572		-1024.8571428572		-1.3294033558				96.1538461538		12771
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		SUMMARY OUTPUT

		Regression Statistics

		Multiple R		0.9823215169

		R Square		0.9649555625

		Adjusted R Square		0.9617697046

		Standard Error		0.0959246746

		Observations		13

		ANOVA

				df		SS		MS		F		Significance F

		Regression		1		2.7870295611		2.7870295611		302.8871898317		0.0000000024

		Residual		11		0.1012169752		0.0092015432

		Total		12		2.8882465363

				Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95,0%		Upper 95,0%

		Intercept		13.9074204451		0.6618031011		21.0144383162		0.0000000003		12.4508009041		15.3640399862		12.4508009041		15.3640399862

		X Variable 1		-0.1237471181		0.0071104099		-17.4036544964		0.0000000024		-0.1393970328		-0.1080972034		-0.1393970328		-0.1080972034

		RESIDUAL OUTPUT										PROBABILITY OUTPUT

		Observation		Predicted Y		Residuals		Standard Residuals				Percentile		Y

		1		3.1414211708		0.0570473722		0.6211544345				3.8461538462		1.6046783138

		2		3.0176740527		0.0292065389		0.3180123899				11.5384615385		1.6579817109

		3		2.8939269346		-0.0400682252		-0.4362787421				19.2307692308		1.8890260437

		4		2.7701798165		-0.0734385175		-0.799627731				26.9230769231		2.2007510403

		5		2.6464326984		-0.0831577204		-0.9054542704				34.6153846154		2.266419376

		6		2.5226855804		-0.0694398231		-0.7560883595				42.3076923077		2.3229690312

		7		2.3989384623		0.0329661528		0.3589485582				50		2.4319046151

		8		2.2751913442		-0.0087719682		-0.095512672				57.6923076923		2.4532457572

		9		2.1514442261		0.1715248052		1.8676301677				65.3846153846		2.563274978

		10		2.027697108		0.1730539323		1.8842799114				73.0769230769		2.696741299

		11		1.9039499899		-0.0149239462		-0.1624978506				80.7692307692		2.8538587094

		12		1.7802028718		-0.1222211609		-1.3307925171				88.4615384615		3.0468805917

		13		1.6564557537		-0.0517774399		-0.5637733192				96.1538461538		3.198468543
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		SUMMARY OUTPUT

		Regression Statistics

		Multiple R		0.7922113939

		R Square		0.6275988926

		Adjusted R Square		0.5937442465

		Standard Error		3199.4394441438

		Observations		13

		ANOVA

				df		SS		MS		F		Significance F

		Regression		1		189763061.983516		189763061.983516		18.5380432084		0.0012442895

		Residual		11		112600540.324176		10236412.7567433

		Total		12		302363602.307692

				Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95,0%		Upper 95,0%

		Intercept		-41504.4780219799		22073.5588072187		-1.8802803111		0.08679572		-90088.077958169		7079.1219142093		-90088.077958169		7079.1219142093

		X Variable 1		1021.1043956044		237.158230167		4.3055827954		0.0012442895		499.1223864215		1543.0864047873		499.1223864215		1543.0864047873

		RESIDUAL OUTPUT										PROBABILITY OUTPUT

		Observation		Predicted Y		Residuals		Standard Residuals				Percentile		Y

		1		47331.6043956043		-5178.6043956043		-1.6905698577				3.8461538462		42153

		2		48352.7087912087		-1591.7087912087		-0.5196177771				11.5384615385		46761

		3		49373.8131868131		-268.8131868131		-0.0877548151				19.2307692308		49105

		4		50394.9175824175		769.0824175825		0.2510691016				26.9230769231		51164

		5		51416.0219780219		5570.9780219781		1.8186613231				34.6153846154		51776

		6		52437.1263736263		6073.8736263737		1.9828329967				42.3076923077		54598

		7		53458.2307692308		1421.7692307692		0.4641405333				50		54880

		8		54479.3351648352		-2703.3351648352		-0.8825113092				57.6923076923		55785

		9		55500.4395604396		-902.4395604396		-0.2946039131				65.3846153846		56987

		10		56521.543956044		-736.543956044		-0.24044683				73.0769230769		57181

		11		57542.6483516484		-361.6483516484		-0.1180611137				80.7692307692		57630

		12		58563.7527472528		-137.7527472528		-0.0449697688				88.4615384615		58426

		13		59584.8571428573		-1954.8571428572		-0.63816857				96.1538461538		58511
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		SUMMARY OUTPUT

		Regression Statistics

		Multiple R		0.7502426029

		R Square		0.5628639632

		Adjusted R Square		0.5231243235

		Standard Error		0.020256481

		Observations		13

		ANOVA

				df		SS		MS		F		Significance F

		Regression		1		0.005811758		0.005811758		14.163791303		0.0031356577

		Residual		11		0.0045135753		0.000410325

		Total		12		0.0103253333

				Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95,0%		Upper 95,0%

		Intercept		0.6165348222		0.1397534265		4.4115900253		0.0010429525		0.3089394489		0.9241301955		0.3089394489		0.9241301955

		X Variable 1		0.0056509058		0.0015015103		3.7634812744		0.0031356577		0.0023461023		0.0089557093		0.0023461023		0.0089557093

		RESIDUAL OUTPUT										PROBABILITY OUTPUT

		Observation		Predicted Y		Residuals		Standard Residuals				Percentile		Y

		1		1.108163626		-0.0176990151		-0.9125977177				3.8461538462		1.0904646109

		2		1.1138145318		0.0018004032		0.0928325012				11.5384615385		1.115614935

		3		1.1194654376		0.0094110883		0.4852551211				19.2307692308		1.1281735019

		4		1.1251163434		0.0090889326		0.4686441091				26.9230769231		1.1288765259

		5		1.1307672492		0.0333493525		1.7195613882				34.6153846154		1.1294813711

		6		1.136418155		0.0142180174		0.7331102975				42.3076923077		1.1297403448

		7		1.1420690608		-0.0138955589		-0.7164836708				50		1.1323454785

		8		1.1477199665		-0.0179796218		-0.9270663784				57.6923076923		1.134205276

		9		1.1533708723		-0.0238895012		-1.2317919476				65.3846153846		1.1506361723

		10		1.1590217781		-0.0266762996		-1.3754850205				73.0769230769		1.157111925

		11		1.1646726839		-0.0075607589		-0.3898483197				80.7692307692		1.1641166016

		12		1.1703235897		0.0143314114		0.7389571272				88.4615384615		1.1846550011

		13		1.1759744955		0.02550155		1.3149125105				96.1538461538		1.2014760455
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		UNITE Country Accounts - Germany 1998 - Accidents

		UNITEAccident Accounts - Portugal 1998

		Basic Data

		Generic data input for all modes

		- Basic economic data

		- Average costs of medical treatment by degree of severity

		Table 1.1		Some general economic parameters

		Country		Portugal

		Year		1998

		Euro exchange rate		4.988028731

		Annual inflation		1.043

		Infl. 1994 - 1998		1.041

		GNP-Growth p.a.

		Working force growth p.a.		1.00

		Social interest rate		3%

		Expected productivity  of economy		2%

		Structure of Sheets - Hyperlinks

		Output Table

		Physical Units

		Material Damages

		Administrative Costs

		Medical Costs

		Produktion losses

		Risk Value

		Legend of the Accident template

		Required input

		Extrapolated input value

		Value calculated automatically

		Value taken from other sheet

		Detailed result

		Summary result

		Bad data /rough estimate



Output Table

Physical Units

Material Damages

Administrative Costs

Medical Costs

Produktion losses

Risk Value



Diagramm1

		Material damage

		Administra-tive costs

		Medical treatment

		Production losses

		Risk Value



Total

Accident Costs in Portugal 1998 by Cost  Category

Administrative costs
1%

2332.7333853382

147.3474197318

92.7866888388

384.7727469424

5120.7564581641



Diagramm2

		All 
transport 
users

		Individual
transport
user

		State 
sector /
tax payer

		Private
sector



1885.280003913

5681.1369738101

127.2069743498

384.7727469424



Summary

		UNITEAccident Accounts - Portugal 1998

		Output Table

		Summary by Mode

				TOTAL		Costs by cost category										Total Costs by main cost bearer								Externality of costs

		Mio. Euro 1998		98.4%		Material damage		Administra-tive costs		Medical treatment		Production losses		Risk Value		All 
transport 
users		Individual
transport
user		State 
sector /
tax payer		Private
sector		Internal to transport sector		External to transport sector		Share of external costs				Accident costs by 
category 1998
(Million Euro)		TOTAL		Material damage		Administra-tive costs		Medical treatment		Production losses		Risk 
Value				Accident costs by 
main bearer 1998
(Million Euro)		TOTAL		Private
user		Transport sector		Public 
sector		Third
parties

		Road		7,951.2		2,332.7		147.1		92.4		373.9		5,005.1		1,885.3		5,565.5		126.6		373.9		7,450.8		500.5		6%				Total Road		7,951.2		2,332.7		147.1		92.4		373.9		5,005.1				Total Road		7,951.2		1,885.3		5,565.5		126.6		373.9

		Rail		119.0		0.0		0.184		0.403		10.190		108.42		0.0		108.4		0.587		10.190		108.4		10.777		9%				Total Rail		119.0		0.0		0.2		0.4		10.2		108.4				Total Rail		119.0		0.0		108.4		0.6		10.2

		Public Transport		Included in Road accounts

		Aviation		7.934		0.0000		0.0243		0.0328		0.6750		7.2240		0.0		7.2		0.1		0.7		7.224		0.732		9%				Total Aviation		7.9		0.0		0.0		0.0		0.7		7.2				Total Aviation		7.9		0.0		7.2		0.1		0.7

		Inland navigation		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0						Total inland navigation		0.0		0.0		0.0		0.0		0.0		0.0				Total inland navigation		0.0		0.0		0.0		0.0		0.0

		Short sear shipping		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0						Total maritime shipping		0.0		0.0		0.0		0.0		0.0		0.0				Total maritime shipping		0.0		0.0		0.0		0.0		0.0

		Total		8,078.2		2,332.7		147.3		92.8		384.8		5,120.8		1,885.3		5,681.1		127.2		384.8		7,566.4		512.0		6%				Total		8,078.2		2,332.7		147.3		92.8		384.8		5,120.8				Total maritime shipping		8,078.2		1,885.3		5,681.1		127.2		384.8

				1,615.6		28.9%		1.8%		1.1%		4.8%		63.4%		23.3%		70.3%		1.6%		4.8%		93.7%		6.3%		6%				Share				28.9%		1.8%		1.1%		4.8%		63.4%				Share				23.3%		70.3%		1.6%		4.8%

		Costs due to damages to property																						93.8%		6.2%		97.75%

																																		1,615,644		466,547		29,469		18,557		76,955		1,024,151						1,615,644		377,056		1,136,227		25,441		76,955

		Total accident costs due to material damages Germany 1998
(million Euro)		TOTAL		Costs by cost category										Total Costs by main cost bearer								Externality of costs

						Material damage		Administra-tive costs		Medical treatment		Production losses		Risk Value		All 
transport 
users		Individual
transport
user		State 
sector /
tax payer		Private
sector		Internal to transport sector		External to transport sector

		Road Accidents		2,473.9		2,332.7		141.1								1,885.3		560.4		28.2		0.0		2,445.7		28.2

		Damage to vehicles		2,473.9		2,332.7		141.1								1,885.3		560.4		28.2		0.0		2,445.7		28.2

		Passenger car		1,425.1		1,344.7		80.5								1,035.1		322.9		16.1		0.0		1,358.1		16.1

		Motorcycle & mopeds		649.7		600.0		49.7								494.6		145.3		9.9		0.0		639.8		9.9

		Bus / Coach, Trolley & Tram		103.8		102.0		1.8								79.3		24.1		0.4		0.0		103.5		0.4

		LGV		136.1		130.3		5.8								103.8		31.1		1.2		0.0		135.0		1.2

		HGV		79.5		78.1		1.4								60.7		18.5		0.3		0.0		79.2		0.3

		Others		79.5		77.5		2.0								60.7		18.4		0.4		0.0		79.1		0.4

		Public property		0.0		0.0		0.0								0.0		0.0		0.0		0.0		0.0		0.0

		Other private property		0.0		0.0		0.0								0.0		0.0		0.0		0.0		0.0		0.0

		Rail Accidents		0.2		0.0		0.15								0.0		0.0		0.15		0.0		0.0		0.2

		Rolling stock		0.1		0.0		0.1								0.0		0.0		0.1		0.0		0.0		0.1

		Other company assets		0.0		0.0		0.0								0.0		0.0		0.0		0.0		0.0		0.0

		Public property		0.0		0.0		0.0								0.0		0.0		0.0		0.0		0.0		0.0

		Other private property		0.0		0.0		0.0								0.0		0.0		0.0		0.0		0.0		0.0

		Aviation Accidents		0.0		0.0		0.0								0.0		0.0		0.0		0.0		0.0		0.0

		Rolling stock		0.0		0.0		0.0								0.0		0.0		0.0		0.0		0.0		0.0

		Other company assets		0.0		0.0		0.0								0.0		0.0		0.0		0.0		0.0		0.0

		Public property		0.0		0.0		0.0								0.0		0.0		0.0		0.0		0.0		0.0

		Other private property		0.0		0.0		0.0								0.0		0.0		0.0		0.0		0.0		0.0

		Accidents in inland navigation		0.0		0.0		0.0								0.0		0.0		0.0		0.0		0.0		0.0

		Vessels		0.0		0.0		0.0								0.0		0.0		0.0		0.0		0.0		0.0

		Other company assets		0.0		0.0		0.0								0.0		0.0		0.0		0.0		0.0		0.0

		Public property		0.0		0.0		0.0								0.0		0.0		0.0		0.0		0.0		0.0

		Other private property		0.0		0.0		0.0								0.0		0.0		0.0		0.0		0.0		0.0

		Short-sea / maritime shipping		0.0		0.0		0.0								0.0		0.0		0.0		0.0		0.0		0.0

		Vessels		0.0		0.0		0.0								0.0		0.0		0.0		0.0		0.0		0.0

		Other company assets		0.0		0.0		0.0								0.0		0.0		0.0		0.0		0.0		0.0

		Public property		0.0		0.0		0.0								0.0		0.0		0.0		0.0		0.0		0.0

		Total Road		2,473.9		2,332.7		141.1								1,885.3		560.4		28.2		0.0		2,445.7		28.2

		Total Rail		0.0		0.0		0.15								0.0		0.0		0.15		0.0		0.0		0.2

		Total Aviation		0.0		0.0		0.0								0.000		0.000		0.022		0.000		0.0		0.0

		Total inland navigation		0.0		0.0		0.0								0.0		0.0		0.0		0.0		0.0		0.0

		Total maritime shipping		0.0		0.0		0.0								0.0		0.0		0.0		0.0		0.0		0.0

		Costs due to damages to human health or life

		Total accident costs due to material damages Germany 1998
(million Euro)		TOTAL		Costs by cost category										Total Costs by main cost bearer								Externality of costs

						Material damage		Administra-tive costs		Medical treatment		Production losses		Risk Value		All 
transport 
users		Individual
transport
user		State 
sector /
tax payer		Private
sector		Internal to the transport sector		External to the tranpsort sector

		Road / public transport		5,477.4				6.0		92.4		373.9		5,005.1		0.0		5,005.1		98.4		373.9		5,005.1		472.3

		Car drivers		1,330.8				1.5		22.8		90.4		1,216.1		0.0		1,216.1		24.3		90.4		1,216.1		114.7

		Car passengers		1,176.1				1.4		21.1		78.7		1,074.9		0.0		1,074.9		22.4		78.7		1,074.9		101.2

		Motorcycle & mopeds drivers		1,335.7				1.5		22.9		90.7		1,220.6		0.0		1,220.6		24.4		90.7		1,220.6		115.1

		Motorcycle & mopeds passengers		205.3				0.3		4.2		13.2		187.8		0.0		187.8		4.4		13.2		187.8		17.6

		Public Transport personnel		16.0				0.0		0.3		1.1		14.7		0.0		14.7		0.3		1.1		14.7		1.4

		Public Transport passengers		33.9				0.0		0.7		2.1		31.0		0.0		31.0		0.8		2.1		31.0		2.9

		LGV drivers		120.4				0.1		2.0		8.2		110.0		0.0		110.0		2.2		8.2		110.0		10.4

		LGV personnel		51.2				0.1		1.1		3.2		46.8		0.0		46.8		1.2		3.2		46.8		4.4

		Other Light Vehicle drivers		23.6				0.0		0.4		1.6		21.6		0.0		21.6		0.5		1.6		21.6		2.0

		Other Light Vehicle personnel		28.3				0.0		0.6		1.8		25.9		0.0		25.9		0.6		1.8		25.9		2.4

		HGV drivers		46.3				0.0		0.5		3.5		42.2		0.0		42.2		0.5		3.5		42.2		4.0

		HGV personnel		17.1				0.0		0.3		1.1		15.6		0.0		15.6		0.3		1.1		15.6		1.5

		Other Heavy Vehicle drivers		4.6				0.0		0.0		0.4		4.2		0.0		4.2		0.0		0.4		4.2		0.4

		Other Heavy Vehicle personnel		0.1				0.0		0.0		0.0		0.1		0.0		0.1		0.0		0.0		0.1		0.0

		Pedestrians		844.5				0.8		12.2		60.2		771.3		0.0		771.3		13.0		60.2		771.3		73.2

		Cyclists		155.3				0.1		2.2		11.1		141.9		0.0		141.9		2.4		11.1		141.9		13.5

		Others		88.2				0.1		1.0		6.7		80.5		0.0		80.5		1.0		6.7		80.5		7.7

		Rail traffic		119.0				0.0		0.4		10.2		108.4		0.0		108.4		0.4		10.2		108.4		10.6

		Passengers		13.1				0.0		0.1		1.1		11.9		0.0		11.9		0.1		1.1		11.9		1.2

		Rail staff		3.5				0.0		0.0		0.3		3.2		0.0		3.2		0.0		0.3		3.2		0.3

		Collisions, mainly at level grade		28.4				0.0		0.1		2.4		25.9		0.0		25.9		0.1		2.4		25.9		2.5

		Unprotected at level grade		10.6				0.0		0.0		0.9		9.7		0.0		9.7		0.0		0.9		9.7		0.9

		Unp. crossing  rail facilities		60.3				0.0		0.2		5.2		54.9		0.0		54.9		0.2		5.2		54.9		5.4

		Suicide		0.0				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

		Others		3.2				0.0		0.0		0.3		2.9		0.0		2.9		0.0		0.3		2.9		0.3

		Aviation		7.9				0.0		0.0		0.7		7.2		0.0		7.2		0.0		0.7		7.2		0.7

		Non-specified		7.9				0.0		0.0		0.7		7.2		0.0		7.2		0.0		0.7		7.2		0.7

		Inland navigation		0.0				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

		Passengers		0.0				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

		On-board staff		0.0				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

		Other staff		0.0				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

		Others		0.0				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

		Maritime shipping		0.0				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

		Passengers		0.0				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

		On-board staff		0.0				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

		Other staff		0.0				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

		Others		0.0				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

		Total Road		5,477.4		0.0		6.0		92.4		373.9		5,005.1		0.0		5,005.1		98.4		373.9		5,005.1		472.3

		Total Rail		119.0		0.0		0.0		0.4		10.2		108.4		0.0		108.4		0.4		10.2		108.4		10.6

		Total Aviation		7.9		0.0		0.0		0.0		0.7		7.2		0.0		7.2		0.0		0.7		7.2		0.7

		Total inland navigation		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

		Total maritime shipping		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0
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Physical

		UNITEAccident Accounts - Portugal 1998

		1, Physical Units

		1. Material Damages

				91%		0.0967867441				672802.5		538242		1.3926077861						92%								Estimação do Parque Automóvel em Circulação e dos acidentes só com danos materiais em 1996, 98 e 2005

		Reported and non-reported
damages to property		Accidents reported to authorities				Additional insurance cases (%)				Accidents not reported				Underreporting Coeficients				Total number 
of accidents								Ano		Nveíc.x10^3		N.Acid reportados		Ind. Ac./Veic.		Coef. Underr. >>		Coef. Underr. <<		N.Acid corrigidos		Ind. Ac./Veic.		Estimativas de redução

				Slight		Severe		Slight		Severe		Slight		Severe		Slight		Severe		Slight		Severe						1995		3424		461028		134.7		1.385		1.385		638524		186.5		Ano base

		Road Accidents		509,564		49319						178,348		12329						687,912		61,648		749,560				1996		3660		492780		134.7		1.385		1.385		682501		186.5		=

		Damage to vehicles		509,564		49,319		:		:		178348		12329		1.35		1.25		687,912		61,648						1998		4205		509564		121.2		1.35		1.35		687911		163.6		-10%

		Passenger car		290,515		28,123		:		:		101681		7031		1.35		1.25		392,196		35,154						2005		5981		579896		97.0		1.245		1.245		721971		120.7		-20%

		Motorcycle & mopeds		179,425		17,367		:		:		62798		4341		1.35		1.25		242,223		21,708																																												Estimativa do número de habitantes e parque circulante em 1987

		Bus / Coach, Trolley & Tram		6,538		636		:		:		2288		159		1.35		1.25		8,826		795																																												Nmortos/indice		13.69

		LGV		20,950		2,030		:		:		7333		507		1.35		1.25		28,283		2,537																																												População		9.5065502183

		HGV		5,013		484		:		:		1755		121		1.35		1.25		6,768		605																																												Parque estimado		1.7556451613

		Others		7,123		679		:		:		2493		170		1.35		1.25		9,616		849																																												Rácio indicadores		5.4148471616

		Public property						:		:		0		0		1.35		1.25		0		0

		Other private property						:		:		0		0		1.35		1.25		0		0

		Rail Accidents		23		253										1.00		1.00		23		253

		Rolling stock		23		163		:		:		0		0		1.00		1.00		23		163																																																Confirmaão do valor do UnderReporting de mortos em 1998

		Other company assets		0		90		:		:		0		0		1.00		1.00		0		90																																																1996		1.3

		Public property						:		:		0		0		1.00		1.00		0		0																																																1997		1.3		1.14

		Other private property						:		:		0		0		1.00		1.00		0		0																																																1998		1.14

		Aviation Accidents		10		14										1.00		1.00		10		14																																														Controle UnderR

		Rolling stock		10		14		:		:		0		0		1.00		1.00		10		14																																												Morte		80%		1.15

		Other company assets						:		:		0		0		1.00		1.00		0		0																																												Feridos G		70%		2.07

		Public property						:		:		0		0		1.00		1.00		0		0																																												Feridos L		70%		1.40

		Other private property						:		:		0		0		1.00		1.00		0		0

		Accidents in inland navigation

		Vessels		:		:		:		:		:		:		:		:																																				1987 - Cálculo dos coef. Underreporting								1998 - Coef. Corr 1

		Other company assets		:		:		:		:		:		:		:		:																																				PRP		DGV		UnderR				Nvitimas		Nvit,corr		Nac		Nacid, corr		UnderR		C1=Nvit/Na						vit/hab

		Public property		:		:		:		:		:		:		:		:																																		Mortos		3135		2177		1.44		Mortos		1865		2149		1647		1897				1.13						0.23

		Other private property		:		:		:		:		:		:		:		:																																		Fgraves		35245				2.96		Fgraves		8177		16943		6529		13528				1.25

		Short-sea / maritime shipping																																																1.24		Fleves		97929				2		Fleves		58426		81796		41143		57600				1.42						ac/veic

		Vessels		:		:		:		:		:		:		:		:																														62.8484330484				sem DM		110299						sem DM				100888		49319		0		0.0000						11.73		0.00

		Other company assets		:		:		:		:		:		:		:		:																														122.3367521368		1.947		so DM		214701						so DM		66603		98739		461028		0				0.00

		Public property		:		:		:		:		:		:		:		:																																		DM		325000						DM				1.4825007883		0.9033618303		0										0.00

		Other private property		:		:		:		:		:		:		:		:																																																												0

		2. Damages to human health or life																																																																																				Desagregação dos acidentes rodoviários por tipo de acidente

																														98,724				100,868

				Casualties reported to police								Percentage not reported to insurance						Casualties not reported						Underreporting Coeficients						Total number of casualties										Casualties reported to police						Casualties repoerted to insurance						Total number of casualties										Casualties reported to police						Casualties repoerted to insurance						Total number of casualties												1998

				Total		slight
 injuries		severe 
injuries		Fatalities		slight
 injuries		severe 
injuries		Fatalities		slight
 injuries		severe 
injuries		Fatalities		slight
 injuries		severe 
injuries		Fatalities		slight
 injuries		severe 
injuries		Fatalities						slight
 injuries		severe 
injuries		Fatalities		slight
 injuries		severe 
injuries		Fatalities		slight
 injuries		severe 
injuries		Fatalities						slight
 injuries		severe 
injuries		Fatalities		slight
 injuries		severe 
injuries		Fatalities		slight
 injuries		severe 
injuries		Fatalities

		Road / public transport		68,468		58,426		8,177		1,865								23,370		8,751		279								81,796		16,928		2,144				Road / public transport		58,426		8,177		1,865		23,370		8,751		279		81,796		16,928		2,144				Road / public transport		58,426		8,177		1,865		23,370		8,751		279		81,796		16,928		2,144																				Total values				Total values with undereporting

		Car drivers		16906		14,444		2,021		441		:		:		:		5,778		2,162		66		1.40		2.07		1.15		20,222		4,183		507				Car users		14,444		2,021		441		5,778		2,162		66		20,222		4,183		507				Car		14,444		2,021		441		5,778		2,162		66		20,222		4,183		507																				58426		8177		81796		16943		2149

		Car passengers		15604		13,373		1,872		359		:		:		:		5,349		2,003		54		1.40		2.07		1.15		18,722		3,875		413																																																																87.7%		12.3%		1.40		2.07		1.15

		Motorcycle & mopeds drivers		17000		14,526		2,033		441		:		:		:		5,810		2,175		66		1.40		2.07		1.15		20,336		4,208		507				Motorcycle drivers		14,526		2,033		441		5,810		2,175		66		20,336		4,208		507				Motorcycle		14,526		2,033		441		5,810		2,175		66		20,336		4,208		507

		Motorcycle & mopeds passengers		3072		2,654		371		47		:		:		:		1,062		397		7		1.40		2.07		1.15		3,716		768		54																																																				Road / public transport												Slight		Severe		Slight		Severe

		Public Transport personnel		186		158		22		6		:		:		:		63		24		1		1.40		2.07		1.15		221		46		7																																																Road / public transport				Categories				Injuries		% Injuries		Fatalities		% Fatalities		Injuries		Injuries		Injuries		Injuries		Fatalities

		Public Transport passengers		540		468		66		6		:		:		:		187		71		1		1.40		2.07		1.15		655		137		7																																																Private Car drivers				Private Car				31710		47.6%		800		42.9%		27817		3893		38944		8058		920

		LGV drivers		1507		1,286		180		41		:		:		:		514		193		6		1.40		2.07		1.15		1,800		373		47																																																Private Car passengers				Drivers				16465		24.7%		441		23.6%		14444		2021		20222		4183		507

		LGV personnel		830		720		101		9		:		:		:		288		108		1		1.40		2.07		1.15		1,008		209		10																																																Motorcycle & mopeds drivers				Passengers				15245		22.9%		359		19.2%		13373		1872		18722		3875		413

		Other Light Vehicle drivers		319		274		38		7		:		:		:		110		41		1		1.40		2.07		1.15		384		79		8																																																Motorcycle & mopeds passengers				Motorcycle & mopeds				19584		29.4%		488		26.2%		17180		2404		24052		4976		561

		Other Light Vehicle personnel		431		373		52		6		:		:		:		149		56		1		1.40		2.07		1.15		522		108		7																																																Public Transport personnel				Drivers				16559		24.9%		441		23.6%		14526		2033		20336		4208		507

		HGV drivers		350		284		40		26		:		:		:		114		43		4		1.40		2.07		1.15		398		83		30																																																Public Transport passengers				Passengers				3025		4.5%		47		2.5%		2654		371		3716		768		54

		HGV personnel		228		196		27		5		:		:		:		78		29		1		1.40		2.07		1.15		274		56		6																																																LGV drivers				Public Transport				714		1.1%		12		0.6%		626		88		876		183		14

		Other Heavy Vehicle drivers		38		31		4		3		:		:		:		12		4		0		1.40		2.07		1.15		43		8		3				P.T. passengers		31		4		3		12		4		0		43		8		3				Bus / tramway		31		4		3		12		4		0		43		8		3				LGV personnel				Drivers				180		0.3%		6		0.3%		158		22		221		46		7

		Other Heavy Vehicle personnel		4		4		0		0		:		:		:		2		0		0		1.40		2.07		1.15		6		0		0				P.T. personnel		4		0		0		2		0		0		6		0		0				Truck drivers		7,627		1,069		356		3,051		1,144		53		10,678		2,213		409				Other Light Vehicle drivers				Passengers				534		0.8%		6		0.3%		468		66		655		137		7

		Pedestrians		9052		7,627		1,069		356		:		:		:		3,051		1,144		53		1.40		2.07		1.15		10,678		2,213		409				Truck drivers		7,627		1,069		356		3,051		1,144		53		10,678		2,213		409				Pedestrians / Cyclists		1,408		197		65		563		211		10		1,971		408		75				Other Light Vehicle personnel				LGV				2287		3.4%		50		2.7%		2006		281		2808		582		57

		Cyclists		1670		1,408		197		65		:		:		:		563		211		10		1.40		2.07		1.15		1,971		408		75				Pedestrians / Cyclists		1,408		197		65		563		211		10		1,971		408		75				Others		600		84		47		240		90		7		840		174		54				HGV drivers				Drivers				1466		2.2%		41		2.2%		1286		180		1800		373		47

		Others		731		600		84		47		:		:		:		240		90		7		1.40		2.07		1.15		840		174		54				Others		600		84		47		240		90		7		840		174		54				Rail		96		68		108		0		0		0		96		68		108				HGV personnel				Passengers				821		1.2%		9		0.5%		720		101		1008		209		10

		Rail traffic		272		96		68		108																				96		68		108				Rail traffic		96		68		108		0		0		0		96		68		108				Aviation		4		6		7		0		0		0		4		6		7				Other Heavy Vehicle drivers				Other cars				737		1.1%		13		0.7%		647		90		906		187		15

		Passengers		65		43		11		11		:		:		:		0		0		0		1.00		1.00		1.00		43		11		11				Passengers		43		11		11		0		0		0		43		11		11				Inland navigation		0		0		0		0		0		0		0		0		0				Other Heavy Vehicle personnel				Drivers				312		0.5%		7		0.4%		274		38		384		79		8

		Rail staff		42		32		8		2		:		:		:		0		0		0		1.00		1.00		1.00		32		8		2																																																				Passengers				425		0.6%		6		0.3%		373		52		522		108		7

		Collisions, mainly at level grade		49		7		16		26		:		:		:		0		0		0		1.00		1.00		1.00		7		16		26																																																				HGV				547		0.8%		31		1.7%		480		67		672		139		36

		Unprotected at level grade		15		1		4		10		:		:		:		0		0		0		1.00		1.00		1.00		1		4		10																																																				Drivers				324		0.5%		26		1.4%		284		40		398		83		30

		Unp. crossing  rail facilities		96		12		28		56		:		:		:		0		0		0		1.00		1.00		1.00		12		28		56				On-board staff		12		28		56		0		0		0		12		28		56				Short sea shipping		n.a.		n.a.		n.a.		n.a.		n.a.		n.a.		n.a.		n.a.		n.a.				Pedestrians				Passengers				223		0.3%		5		0.3%		196		27		274		56		6

		Suicide		0		0		0		0		:		:		:		0		0		0		1.00		1.00		1.00		0		0		0				Suicide		0		0		0		0		0		0		0		0		0																										Cyclists				Other heavy vehicles				39		0.1%		3		0.2%		35		4		49		8		3

		Others		5		1		1		3		:		:		:		0		0		0		1.00		1.00		1.00		1		1		3				Others		1		1		3		0		0		0		1		1		3																										Others				Drivers				35		0.1%		3		0.2%		31		4		43		8		3

		Aviation		17		4		6		7																				4		6		7				Aviation		4		6		7		0		0		0		4		6		7																														Passengers				4		0.0%		0		0.0%		4		0		6		0		0

		Non-specified		17		4		6		7		:		:		:		0		0		0		1.00		1.00		1.00		4		6		7				Passengers		n.a.		n.a.		n.a.		n.a.		n.a.		n.a.		n.a.		n.a.		n.a.																														Pedestrians				8696		13.1%		356		19.1%		7627		1069		10678		2213		409

		Inland navigation																																				Inland navigation		0		0		0		0		0		0		0		0		0																														Cyclists				1605		2.4%		65		3.5%		1408		197		1971		408		75

		Passengers				:		:		:		:		:		:		:		:		:		:		:		:		:		:		:				Passengers		n.a.		n.a.		n.a.		n.a.		n.a.		n.a.		n.a.		n.a.		n.a.																														Others				684		1.0%		47		2.5%		600		84		840		174		54

		On-board staff				:		:		:		:		:		:		:		:		:		:		:		:		:		:		:				On-board staff		n.a.		n.a.		n.a.		n.a.		n.a.		n.a.		n.a.		n.a.		n.a.																														TOTAL				66603		100.0%		1865		100.0%		58426		8177		81796		16928		2144

		Other staff				:		:		:		:		:		:		:		:		:		:		:		:		:		:		:				Other staff		n.a.		n.a.		n.a.		n.a.		n.a.		n.a.		n.a.		n.a.		n.a.

		Others				:		:		:		:		:		:		:		:		:		:		:		:		:		:		:				Others		n.a.		n.a.		n.a.		n.a.		n.a.		n.a.		n.a.		n.a.		n.a.																																														81796.4		16926.39		2144.75

		Short sea shipping																																				Short sea shipping		n.a.		n.a.		n.a.		n.a.		n.a.		n.a.		n.a.		n.a.		n.a.

		Passengers				:		:		:		:		:		:		:		:		:		:		:		:		:		:		:				Passengers		n.a.		n.a.		n.a.		n.a.		n.a.		n.a.		n.a.		n.a.		n.a.

		On-board staff				:		:		:		:		:		:		:		:		:		:		:		:		:		:		:				On-board staff		n.a.		n.a.		n.a.		n.a.		n.a.		n.a.		n.a.		n.a.		n.a.

		Other staff				:		:		:		:		:		:		:		:		:		:		:		:		:		:		:				Other staff		n.a.		n.a.		n.a.		n.a.		n.a.		n.a.		n.a.		n.a.		n.a.

		Others				:		:		:		:		:		:		:		:		:		:		:		:		:		:		:				Others		n.a.		n.a.		n.a.		n.a.		n.a.		n.a.		n.a.		n.a.		n.a.

																														81,896		17,002		2,259

																														98,898				2,259

																														101,157



Paulo Matos Martins:
Quadro 5, pg19, DGV98

Paulo Matos Martins:
Dado de 1995, relatório 59/00 LNEC, pg 10.
Admiti um crescimento total de 95-98 de 20%, semelhante à variação da taxa de monorização
Mas acabei por utilizar os dados do relatório de 1995, senão dava um número muito alto de acidentes, comparativamente ao parque automóvel - comparei com a Alemanha

Paulo Matos Martins:
Dados extrapolados linearmente entre 1983(214701 já corrigidos) e 1995 (461028 por corrigir, que corrigidos passaram para 972030). A interpolação é linear entre 83 e 95 e foi extrapolada para 98, já com os dados corrigidos.

Paulo Matos Martins:
Valor de UnderR de mortos obtido pela comparação dos mortos do Quadro 1, pg 13 com o valor (superior) do Quadro da pg 97 para os anos de 96 e 97 >>> UnderR Mortos = 1.3 >>>>>>>>>>>>>>>>>>>>>>> Criei um coeficiente de controle de UnderR de 90% para entrar em conta com as melhorias eventuais na cobertura dos acidentes pos parte das autoridades

Paulo Matos Martins:
UnderR do relatório de 1998
Acho demasiado baixo! - Não vou utilizar

Paulo Matos Martins:
Indicador oficial, pg 84 DGV99

Paulo Matos Martins:
Indicador oficial, pg 85 DGV99

Paulo Matos Martins:
Indicador corrigido

Paulo Matos Martins:
Indicador corrigido

Paulo Matos Martins:
Valores retirados dos indices do rel PRP87, Quadro 1, pg 12

Paulo Matos Martins:
See Table on AQ48

Paulo Matos Martins:
See Table on AQ48

Paulo Matos Martins:
See Table on AQ48

Paulo Matos Martins:
Valor fornecido pela ASP

Paulo Matos Martins:
Dados de 1995, Estudo do LNEC.
Não refere, mas assumo que não tem underreporting

Paulo Matos Martins:
Valores a utilizar no 1º Quadro de Número de 
Acidentes

Paulo Matos Martins:
Valores a utilizar no 1º Quadro para Acidentes só com Danos Materiais
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		2. Material Damages

		Relevant physical units

		- Cases reported to liability insuramce																		Coeficientes de custo dos veículos								Coeficientes de custo dos acidentes						Num veíc.

		- Cases not reported to liability insurance												Contos		Euro				Veículo				Coefic. Veíc.				Acidente				Ac. 1veíc		noutros ac.		Mot&moped		Car		HGV+Bus..		Coefic. Veíc.		Coef. Norm

		Valuation basis:								Custo ac. só DM 95 =				606.7		3026.5				Passenger car				1				Passenger car				0.20		2.12		0%		75%		25%		2.39		1.00

		- Average damage costs of cases reported to liability insurance								Custo ac. sem DM 95 =				1449.0		7227.5				Motorcycle & mopeds				0.4				Motorcycle & mopeds				0.20		2.12		20%		65%		15%		1.73		0.72

		- Average liability insurance payments								Var. inflação 95-98 =				1.0969						Bus / Coach, Trolley & Tram				5				Bus / Coach, Trolley & Tram				0.20		2.12		0%		40%		60%		8.05		3.37

		- Average costs per non-reported case								Custo ac. só DM 98 =				665.5		3319.7				LGV				1.25				LGV				0.20		2.12		0%		75%		25%		3.21		1.34

										Custo ac. sem DM 98 =				1589.4		7927.8				HGV				5				HGV				0.20		2.12				40%		60%		8.05		3.37

																				Others				2				Others				0.20		2.12								5.63		2.36

										Franquia média				100		$

										Redução de custos nos acidentes não reportados								40%

										Custos médios dos ac. leves não reportados								266		125.6		por veículo

										Custos médios dos ac. graves não reportados								636		299.9		por veículo

		Table 2.1:		Total costs of material damages

				Unit costs per property damage (Euro)												Number of damages to property								Total costs by reporting status and 
degree of coverage (Million Euro)						Total costs by sector covering it
(Million Euro)

		Mode of transport & 
damage category		Unit costs per case reported				Insurance coverage per case reported				Unit costs per case not reported				Reported cases				Unreported cases				Reported & covered		Reported & 
not covered		Not 
reported		All 
transport 
users		Individual
transport
user		State 
sector /
tax payer		Private
sector		TOTAL

				slight		Severe		slight		Severe		slight		Severe		slight		Severe		slight		Severe																						Dados do estudo do LNEC

		Road Accidents														509,564		49,319		178,348		12,329		1,784		276		273		1,784		549		0		0		2,333		466.5466770676				Custos totais sem underreporting em 1995

		Damage to vehicles														509,564		49,319		178,348		12,329		1,784		276		273		1,784		549		0		0		2,333						279727

		Passenger car		3,320		7,928		2,821		7,429		1,328		3,171		290,515		28,123		101,681		7,031		1,028		159		157		1,028		316						1,345						69945

		Motorcycle & mopeds		2,399		5,728		2,038		5,368		959		2,291		179,425		17,367		62,798		4,341		459		71		70		459		141						600						349672

		Bus / Coach, Trolley & Tram		11,183		26,705		9,502		25,025		4,473		10,682		6,538		636		2,288		159		78		12		12		78		24						102						0%

		LGV		4,461		10,653		3,791		9,983		1,784		4,261		20,950		2,030		7,333		507		100		15		15		100		31						130

		HGV		11,183		26,705		9,502		25,025		4,473		10,682		5,013		484		1,755		121		60		9		9		60		18						78

		Others		7,828		18,694		6,652		17,517		3,131		7,477		7,123		679		2,493		170		59		9		9		59		18						78				1.34		383549.259088464

		Public property														0		0		0		0		0		0		0		0		0		0				0						0.00

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

		Rail Accidents														23		253		0		0		0		0		0		0		0		0		0		0

		Rolling stock														23		163		0		0		0		0		0		0		0						0

		Other company assets		0		0		0		0						0		90		0		0		0		0		0		0		0						0

		Public property		0		0		0		0						0		0		0		0		0		0		0		0		0		0				0

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

		Aviation Accidents														10		14		0		0		0		0		0		0		0		0		0		0

		Rolling stock														10		14		0		0		0		0		0		0		0						0

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

		Public property		0		0		0		0						0		0		0		0		0		0		0		0		0		0				0

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

		Aviation Accidents														0		0		0		0								0		0		0		0		0

		Rolling stock														:		:		:		:								0		0						0

		Other company assets		0		0		0		0						:		:		:		:								0		0						0

		Public property		0		0		0		0						:		:		:		:								0		0		0				0

		Other private property		0		0		0		0						:		:		:		:								0		0				0		0

		Aviation Accidents														0		0		0		0								0		0		0		0		0

		Rolling stock														:		:		:		:								0		0						0

		Other company assets		0		0		0		0						:		:		:		:								0		0						0

		Public property		0		0		0		0						:		:		:		:								0		0		0				0

		Other private property		0		0		0		0						:		:		:		:								0		0				0		0



Claus Doll:
Cósts covered by liability for all types of damage

Claus Doll:
Costs reported to but not covered by liability insurance
plus costs not reported in the case of damages to vehicles

Claus Doll:
Costs not reported to liability insurance in the case of damages to public property

Claus Doll:
Costs not reported to liability insurance in the case of damages to other private property

IWW:
Total costs reported by GDV / liability insurance payments 1998: 
20678 Million DM 
= 10573 Mrd. Euro

Paulo Matos Martins:
Valor obtido no estudo CESUR/ITEPLNEC,
pg 14 do rel. final

Paulo Matos Martins:
Valor obtido no estudo CESUR/ITEPLNEC,
pg 14 do rel. final

Paulo Matos Martins:
Calculado por mim, com base em estimativas da natureza dos veículos intervenientes nos diversos tipos de acidentes

Paulo Matos Martins:
Valor obtido no estudo CESUR/ITEPLNEC,
pg 14 do rel. Final. Os coef. A amarelo foram um pouco mexidos por mim para ter em conta as motorizadas e os veículos articulados (7), respectivamente em dois casos

Paulo Matos Martins:
Percentagens estimadas por mim com base nos dados +- desagregados do rel. Acidentes de Viação de 1997 da DGV. Mapas I-08 e I-09
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		3. Administrative costs of police, justice and insurance companies

		Relevant physical unit:

		- Damages reported to police

		- Injuries reported to police

		Valuation basis:

		- Time requirments by police

		- Time requirement by justice

		- Time requirement by liability and health insurance companies

		General remark:

		- The unit costs developed in tables 3.1 to 3.3 may entered directly in the

		output tables 3.4 and 3.5.

		Table 3.1:		Time requirements by police to administer damages and injuries

		Unit Costs 1998		Material damages				Injuries

				Slight		Severe		Sl. Injury		Sev. Injury		Death

		Road		2		3		4		10		6

		Rail		30		30		4		10		6

		Aviation		50		50		4		10		6

		Inland navigation						4		10		6

		Maritime shipping						4		10		6

		Average costs per police hour		18.41		custo mensal		Factor de custo								V.Alemão		26.66

				3.683		589.2385066343		3.9282567109		aceitável

		Table 3.2:		Time requirements by justice to administer damages and injuries

		Average time consumption of legal system		Material damages				Health damages								Veículos Rodoviários:

				Slight		Severe		Sl. Injury		Sev. Injury		Death				Despesas com honorários de advogados

		Road		1		1		1		1		1				Percentagem de sinistros com processo judicial  (relativamente ao n.o oficial de acidentes)

		Rail		0.00		0.00		1		1		1				1.9%

		Aviation		0.00		0.00		1		1		1				Honorários médios de 1987:						90000		$

		Inland navigation		0.00		0.00		1		1		1				Inflacção 87-98						2.3441665991

		Maritime shipping		0.00		0.00		1		1		1				Honorários médios de 1998:						210974.993916181		>>> 210 contos

																Honorários de 1998 (Euros):						1050

		Share of legal cases		Material damages				Health damages

				Slight		Severe		Sl. Injury		Sev. Injury		Death				Despesas inerentes a custas de processos de acidentes rodoviários

		Road		2%		2%		2%		2%		2%				Percentagem de sinistros com processo judicial  (relativamente ao n.o oficial de acidentes)

		Rail				0%		0%		0%		0%				1.9%

		Aviation				0%		0%		0%		0%				Despesas de custas médias em 1987:						51000		$

		Inland navigation				0%		0%		0%		0%				Inflacção 87-98						2.3441665991

		Maritime shipping				0%		0%		0%		0%				Despesas de custas médias em 1998:						119552.496552503		>>> 120 contos

																Custas médias em 1998 (Euros):						600

		Legal system cost rate per process		600.00		Lawers  cost rate per process.						1050.00

		Table 3.3:		Time requirements by the insurance sector

		Time consumption of motor		Material damages				Health damages								Despesas inerentes a custas de peritagem  de acidentes rodoviários

		vehicle insurance		Slight		Severe		Sl. Injury		Sev. Injury		Death				Percentagem de sinistros peritados >>> assume-se que todos os casos reportados

		Road		1.00		1.00		1.00		1.00		1.00				100.0%

		Rail		0.00		0.00		1.00		1.00		1.00				Custo por peritagem						15000		$

		Aviation		0.00		0.00		1.00		1.00		1.00				Factor de peritagens por acidente						1.8

		Inland navigation		0.00		0.00		1.00		1.00		1.00				Custo de peritagem por acidente						27000		>>> 27 contos

		Maritime shipping		0.00		0.00		1.00		1.00		1.00				Custo de peritagem 1998 (Euros):						135

		Time consumption of		Material damages				Health damages

		health insurance		Slight		Severe		Sl. Injury		Sev. Injury		Death				Veículos Rodoviários: __> não utilizei o valor do rel. Da PRP de 2.500$ por sinistro

		Road						0.00								É um valor demasiadamente baixo e irrealista. Utilizei o valor de 15.000$ por peritagem

		Rail						0.00		0.00		0.00				e um factor de 1,8 peritagens por acidente (estimativas grosseiras obtidas por conversas com peritos do sector)

		Aviation						0.00		0.00		0.00

		Inland navigation						0.00		0.00		0.00

		Maritime shipping						0.00		0.00		0.00

		Costs of		Material damages				Health damages

		legal cost insruance		Slight		Severe		Sl. Injury		Sev. Injury		Death

		Road

		Rail		0.00		0.00		0.00		0.00		0.00

		Aviation		0.00		0.00		0.00		0.00		0.00

		Inland navigation		0.00		0.00		0.00		0.00		0.00

		Maritime shipping		0.00		0.00		0.00		0.00		0.00

		Insurance cost rate / accident		135.00

		Table 3.4:		Administrative costs per accident / material damage

												7.4		11.0						27.0		27.0

		Unit Costs 1998		Reported cases				Unreported cases				Police				Justice				Vehicle insurance				Lawers fees				Total costs by cost bearer (Million Euro)								TOTAL

				Slight		Severe		Slight		Severe		Slight		Severe		Slight		Severe		Slight		Severe		Slight		Severe		All 
transport 
users		Individual
transport
user		State 
sector /
tax payer		Private
sector		TOTAL

		Road Accidents		509,564		49,319		178,348		12,329																		101.19		11.74		28.20		0.00		141.12		28.2248133524

		Damage to vehicles		509,564		49,319		178,348		12,329																		101.19		11.74		28.20		0.00		141.12

		Passenger car		290,515		28,123		101,681		7,031		36.83		55.24		12.00		12.00		135.00		135.00		21.00		21.000		57.69		6.69		16.08				80.46

		Motorcycle & mopeds		179,425		17,367		62,798		4,341		36.83		55.24		12.00		12.00		135.00		135.00		21.00		21.00		35.63		4.13		9.93				49.69

		Bus / Coach, Trolley & Tram		6,538		636		2,288		159		36.83		55.24		12.00		12.00		135.00		135.00		21.00		21.00		1.30		0.15		0.36				1.81

		LGV		20,950		2,030		7,333		507		36.83		55.24		12.00		12.00		135.00		135.00		21.00		21.00		4.16		0.48		1.16				5.80

		HGV		5,013		484		1,755		121		36.83		55.24		12.00		12.00		135.00		135.00		21.00		21.00		1.00		0.12		0.28				1.39

		Others		7,123		679		2,493		170		36.83		55.24		12.00		12.00		135.00		135.00		21.00		21.00		1.41		0.16		0.39				1.97

		Other public property		0		0		0		0		36.83		55.24		12.00		12.00		135.00		135.00		21.00		21.00		0.00		0.00		0.00				0.00

		Other private property		0		0		0		0		36.83		55.24		12.00		12.00		135.00		135.00		21.00		21.00		0.00		0.00		0.00				0.00

		Rail Accidents		23		253		0		0																		0.00		0.00		0.15		0.00		0.15

		Rolling stock		23		163		0		0		552.41		552.41		0.00		0.00		0.00		0.00		0.00		0.00		0.00				0.10				0.10

		Other rail assets		0		90		0		0		552.41		552.41		0.00		0.00		0.00		0.00		0.00		0.00		0.00				0.05				0.05

		Other public property		0		0		0		0		552.41		552.41		0.00		0.00		0.00		0.00		0.00		0.00		0.00				0.00				0.00

		Other private property		0		0		0		0		552.41		552.41		0.00		0.00		0.00		0.00		0.00		0.00		0.00				0.00				0.00

		Aviation Accidents		10		14		0		0																		0.000000		0.000000		0.022096		0.000000		0.022096

		Rolling stock		10		14		0		0		920.69		920.69		0.00		0.00		0.00		0.00		0.00		0.00		0.000000				0.022096				0.022096

		Other rail assets		0		0		0		0		920.69		920.69		0.00		0.00		0.00		0.00		0.00		0.00		0.000000				0.000000				0.000000

		Other public property		0		0		0		0		920.69		920.69		0.00		0.00		0.00		0.00		0.00		0.00		0.000000				0.000000				0.000000

		Other private property		0		0		0		0		920.69		920.69		0.00		0.00		0.00		0.00		0.00		0.00		0.000000				0.000000				0.000000

		Inland navigation		0		0		0		0																		0.00		0.00		0.00		0.00		0.00

		Rolling stock		:		:		:		:		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00										0.00

		Other rail assets		:		:		:		:		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00										0.00

		Other public property		:		:		:		:		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00										0.00

		Other private property		:		:		:		:		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00										0.00

		Maritime Shipping		0		0		0		0																		0.00		0.00		0.00		0.00		0.00

		Rolling stock		:		:		:		:		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00										0.00

		Other rail assets		:		:		:		:		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00										0.00

		Other public property		:		:		:		:		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00										0.00

		Other private property		:		:		:		:		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00										0.00

		Table 3.5:		Administrative costs per injury / fatality

																14.7		36.8		22.1

				Reported health cases						Total health cases						Police						Legal system						Vehicle insurance						Lawers fees						Total costs by cost bearer

				slight		severe		death		slight		severe		death		slight		severe		death		slight		severe		death		slight		severe		death		slight		severe		death		All 
transport 
users		Individual
transport
user		State 
sector /
tax payer		Private
sector		TOTAL

		Road / public transport		58,426		8,177		1,865		23,370		8,751		279																										0.00		0.00		6.02		0.00		6.02		1203.01879707

		Car drivers		14,444		2,021		441		5,778		2,162		66		73.65		184.14		110.48		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00				1.48				1.48

		Car passengers		13,373		1,872		359		5,349		2,003		54		73.65		184.14		110.48		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00				1.37				1.37

		Motorcycle & mopeds drivers		14,526		2,033		441		5,810		2,175		66		73.65		184.14		110.48		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00				1.49				1.49

		Motorcycle & mopeds passengers		2,654		371		47		1,062		397		7		73.65		184.14		110.48		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00				0.27				0.27

		Public Transport personnel		158		22		6		63		24		1		73.65		184.14		110.48		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00				0.02				0.02

		Public Transport passengers		468		66		6		187		71		1		73.65		184.14		110.48		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00				0.05				0.05

		LGV drivers		1,286		180		41		514		193		6		73.65		184.14		110.48		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00				0.13				0.13

		LGV personnel		720		101		9		288		108		1		73.65		184.14		110.48		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00				0.07				0.07

		Other Light Vehicle drivers		274		38		7		110		41		1		73.65		184.14		110.48		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00				0.03				0.03

		Other Light Vehicle personnel		373		52		6		149		56		1		73.65		184.14		110.48		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00				0.04				0.04

		HGV drivers		284		40		26		114		43		4		73.65		184.14		110.48		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00				0.03				0.03

		HGV personnel		196		27		5		78		29		1		73.65		184.14		110.48		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00				0.02				0.02

		Other Heavy Vehicle drivers		31		4		3		12		4		0		73.65		184.14		110.48		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00				0.00				0.00

		Other Heavy Vehicle personnel		4		0		0		2		0		0		73.65		184.14		110.48		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00				0.00				0.00

		Pedestrians		7,627		1,069		356		3,051		1,144		53		73.65		184.14		110.48		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00				0.80				0.80

		Cyclists		1,408		197		65		563		211		10		73.65		184.14		110.48		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00				0.15				0.15

		Others		600		84		47		240		90		7		73.65		184.14		110.48		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00				0.06				0.06

		Rail traffic		96		68		108		0		0		0																										0.00		0.00		0.03		0.00		0.03

		Passengers		43		11		11		0		0		0		73.65		184.14		110.48		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00				0.01				0.01

		Rail staff		32		8		2		0		0		0		73.65		184.14		110.48		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00				0.00				0.00

		Collisions, mainly at level grade		7		16		26		0		0		0		73.65		184.14		110.48		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00				0.01				0.01

		Unprotected at level grade		1		4		10		0		0		0		73.65		184.14		110.48		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00				0.00				0.00

		Unp. crossing  rail facilities		12		28		56		0		0		0		73.65		184.14		110.48		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00				0.01				0.01

		Suicide		0		0		0		0		0		0		73.65		184.14		110.48		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00				0.00				0.00

		Others		1		1		3		0		0		0		73.65		184.14		110.48		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00				0.00				0.00

		Aviation		4		6		7		0		0		0																										0.00000		0.00000		0.00217		0.00000		0.00217

		Non-specified		4		6		7		0		0		0		73.65		184.14		110.48		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00000				0.00217				0.00217

		Inland navigation		0		0		0		0		0		0																										0.00		0.00		0.00		0.00		0.00

		Passengers		:		:		:		:		:		:		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00				0.00				0.00

		On-board staff		:		:		:		:		:		:		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00				0.00				0.00

		Other staff		:		:		:		:		:		:		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00				0.00				0.00

		Others		:		:		:		:		:		:		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00				0.00				0.00

		Short sea shipping		0		0		0		0		0		0																										0.00		0.00		0.00		0.00		0.00

		Passengers		:		:		:		:		:		:		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00				0.00				0.00

		On-board staff		:		:		:		:		:		:		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00				0.00				0.00

		Other staff		:		:		:		:		:		:		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00				0.00				0.00

		Others		:		:		:		:		:		:		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00				0.00				0.00



IWW:
liability
comprehensive 
partial coverage
motor vehicle accident

Relevant dataset: Reported number of accidents

IWW:
Relevant Dataset: Total number of accidents

IWW:
Relevant Dataset: Total accidents / victims

Claus Doll:
Administrative costs of  vehicle / liability insurance companies

Claus Doll:
Costs reported to but not covered by liability insurance
plus costs not reported in the case of damages to vehicles

Claus Doll:
Costs not reported to liability insurance in the case of damages to public property

Claus Doll:
Costs not reported to liability insurance in the case of damages to other private property

Claus Doll:
Cósts covered by liability for all types of damage

Claus Doll:
Costs reported to but not covered by liability insurance
plus costs not reported in the case of damages to vehicles

Claus Doll:
Costs not reported to liability insurance in the case of damages to public property

Claus Doll:
Costs not reported to liability insurance in the case of damages to other private property

Paulo Matos Martins:
Informação recolhida junto do Gabinete de Estudos da PSP.
A GNR não tem nenhuns dados estatísticos deste tipo

Paulo Matos Martins:
Baseado no Relatório da PRP de 1987 com adaptações - Quadro 20

Paulo Matos Martins:
Baseado no Relatório da PRP de 1987 com adaptações - Quadro 20

Paulo Matos Martins:
Baseado no Relatório da PRP de 1987 com adaptações - Quadro 20

Paulo Matos Martins:
Tempo das autoridades em geral, incluindo as autoridades com jurisprudência na área ferroviária - INTF

Paulo Matos Martins:
Tempo das autoridades em geral, incluindo as autoridades com jurisprudência na avaição civil - INAC, Observatório Ac. / Autoridade para a Segurança Aérea
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		4. Medical Costs

		Relevant physical unit:

		- Total injuries

		Valuation basis:

		- Ambulant and stationary costs of the health sector

		- Transfers from vehicle insurance to the health sector

		General remark:

		- The unit costs developed in tables 3.1 to 3.3 may entered directly in the

		output tables 3.4 and 3.5.

		Table 4.1a:		Valores Alemães

		Cost category		Slight injuries				Severe injuries				Death cas.

				with SRWP		No SRWP		with SRWP		No SRWP

		Stationary tre4atment		0.00		0.00		16067.34		3407.43		655.27

		Ambulant treatment		760.12		183.48		917.38		314.53		52.42

		Transport		52.42		52.42		838.75		235.90		393.16

		Follow-up treatment		104.84		26.21		445.59		52.42		0.00

		Aids		0.00		0.00		1231.92		104.84		0.00

		Supporting measures		2516.25		0.00		2516.25		0.00		0.00

		Rehabilitation		0.00		0.00		655.27		26.21		0.00

		Nursing		0.00		0.00		498.01		52.42		0.00

		TOTAL		3433.64		262.11		23170.51		4193.76		1100.86

		Table 4.1b:		Cost values in Euro 1998

		Cost category		Slight injuries				Severe injuries				Death cas.

				with SRWP		No SRWP		with SRWP		No SRWP						PPP Portugal		PPP Alemanhã

		Stationary tre4atment		0.00		0.00		11096.74		2353.30		452.56				74.52				107.9

		Ambulant treatment		524.97		126.72		633.58		217.23		36.20

		Transport		36.20		36.20		579.27		162.92		271.54

		Follow-up treatment		72.41		18.10		307.74		36.20		0.00				Var. GDP 98		1

		Aids		0.00		0.00		850.81		72.41		0.00

		Supporting measures		1737.82		0.00		1737.82		0.00		0.00

		Rehabilitation		0.00		0.00		452.56		18.10		0.00

		Nursing		0.00		0.00		343.94		36.20		0.00

		TOTAL		2371.41		181.02		16002.47		2896.37		760.30

				474.3		36.2		3200.5		579.3		152.1

		Table 4.2:		Share of cases with steady reduction of working power

				% SRWP				Average  unit costs

				Slight injuries		Severe injuries		Slight inj.		Severe inj.		Death

		Road		0.30%		11.88%		188		4,453		760

		Rail		0.30%		11.88%		188		4,453		760

		Air		0.30%		11.88%		188		4,453		760

		Inland navigation		0.30%		11.88%		188		4,453		760

		Short sea shipping		0.30%		11.88%		188		4,453		760

		Table 4.3:		Share of health costs covered by motor vehicle accident insurance

				Slight injuries		Severe injuries		Death casualty

		Road		0.00%		0.00%		0.00%

		Rail		0.00%		0.00%		0.00%

		Air		0.00%		0.00%		0.00%

		Inland navigation		0.00%		0.00%		0.00%

		Short sea shipping		0.00%		0.00%		0.00%

		Table 4.4		Total Medical Costs

										37.5205900343		890.5451538562		152.0596814702

				Total injuries / fatalities						Unit costs for health system						Unit transfers from liability insurance						Total costs by cost bearer (Million Euro)

				slight		severe		death		slight		severe		death		slight		severe		death		All 
transport 
users		Individual
transport
user		State 
sector /
tax payer		Private
sector		TOTAL

		Road / public transport		81,796		16,928		2,144														0.00		0.00		92.35		0.00		92.35		18.470198504

		Car drivers		20,222		4,183		507		187.60		4,452.73		760.30		0.00		0.00		0.00		0.00				22.80				22.80

		Car passengers		18,722		3,875		413		187.60		4,452.73		760.30		0.00		0.00		0.00		0.00				21.08				21.08

		Motorcycle & mopeds drivers		20,336		4,208		507		187.60		4,452.73		760.30		0.00		0.00		0.00		0.00				22.94				22.94

		Motorcycle & mopeds passengers		3,716		768		54		187.60		4,452.73		760.30		0.00		0.00		0.00		0.00				4.16				4.16

		Public Transport personnel		221		46		7		187.60		4,452.73		760.30		0.00		0.00		0.00		0.00				0.25				0.25

		Public Transport passengers		655		137		7		187.60		4,452.73		760.30		0.00		0.00		0.00		0.00				0.74				0.74

		LGV drivers		1,800		373		47		187.60		4,452.73		760.30		0.00		0.00		0.00		0.00				2.03				2.03

		LGV personnel		1,008		209		10		187.60		4,452.73		760.30		0.00		0.00		0.00		0.00				1.13				1.13

		Other Light Vehicle drivers		384		79		8		187.60		4,452.73		760.30		0.00		0.00		0.00		0.00				0.43				0.43

		Other Light Vehicle personnel		522		108		7		187.60		4,452.73		760.30		0.00		0.00		0.00		0.00				0.58				0.58

		HGV drivers		398		83		30		187.60		4,452.73		760.30		0.00		0.00		0.00		0.00				0.47				0.47

		HGV personnel		274		56		6		187.60		4,452.73		760.30		0.00		0.00		0.00		0.00				0.31				0.31

		Other Heavy Vehicle drivers		43		8		3		187.60		4,452.73		760.30		0.00		0.00		0.00		0.00				0.05				0.05

		Other Heavy Vehicle personnel		6		0		0		187.60		4,452.73		760.30		0.00		0.00		0.00		0.00				0.00				0.00

		Pedestrians		10,678		2,213		409		187.60		4,452.73		760.30		0.00		0.00		0.00		0.00				12.17				12.17

		Cyclists		1,971		408		75		187.60		4,452.73		760.30		0.00		0.00		0.00		0.00				2.24				2.24

		Others		840		174		54		187.60		4,452.73		760.30		0.00		0.00		0.00		0.00				0.97				0.97

		Rail traffic		96		68		108														0.00		0.00		0.40		0.00		0.40

		Passengers		43		11		11		187.60		4,452.73		760.30		0.00		0.00		0.00		0.00				0.07				0.07

		Rail staff		32		8		2		187.60		4,452.73		760.30		0.00		0.00		0.00		0.00				0.04				0.04

		Collisions, mainly at level grade		7		16		26		187.60		4,452.73		760.30		0.00		0.00		0.00		0.00				0.09				0.09

		Unprotected at level grade		1		4		10		187.60		4,452.73		760.30		0.00		0.00		0.00		0.00				0.03				0.03

		Unp. crossing  rail facilities		12		28		56		187.60		4,452.73		760.30		0.00		0.00		0.00		0.00				0.17				0.17

		Suicide		0		0		0		187.60		4,452.73		760.30		0.00		0.00		0.00		0.00				0.00				0.00

		Others		1		1		3		187.60		4,452.73		760.30		0.00		0.00		0.00		0.00				0.01				0.01

		Aviation		4		6		7														0.00		0.00		0.03		0.00		0.03

		Non-specified		4		6		7		187.60		4,452.73		760.30		0.00		0.00		0.00		0.00				0.03				0.03

		Inland navigation		0		0		0														0.00		0.00		0.00		0.00		0.00

		Passengers		:		:		:		187.60		4,452.73		760.30		0.00		0.00		0.00		0.00				0.00				0.00

		On-board staff		:		:		:		187.60		4,452.73		760.30		0.00		0.00		0.00		0.00				0.00				0.00

		Other staff		:		:		:		187.60		4,452.73		760.30		0.00		0.00		0.00		0.00				0.00				0.00

		Others		:		:		:		187.60		4,452.73		760.30		0.00		0.00		0.00		0.00				0.00				0.00

		Maritime shipping		0		0		0														0.00		0.00		0.00		0.00		0.00

		Passengers		:		:		:		187.60		4,452.73		760.30		0.00		0.00		0.00		0.00				0.00				0.00

		On-board staff		:		:		:		187.60		4,452.73		760.30		0.00		0.00		0.00		0.00				0.00				0.00

		Other staff		:		:		:		187.60		4,452.73		760.30		0.00		0.00		0.00		0.00				0.00				0.00

		Others		:		:		:		187.60		4,452.73		760.30		0.00		0.00		0.00		0.00				0.00				0.00



Claus Doll:
Cósts covered by liability for all types of damage

Claus Doll:
Costs reported to but not covered by liability insurance
plus costs not reported in the case of damages to vehicles

Claus Doll:
Costs not reported to liability insurance in the case of damages to public property

Claus Doll:
Costs not reported to liability insurance in the case of damages to other private property
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		7. Produktion losses and replacement costs

										Total sem undrep

		Table 5.1:		Victims by age class				Total rep.		1865						Total rep.		Total						Table 5.1:		Victims by age class				Total rep.		1865

								1853		2145						66089		66603												1853		2145

		Age class		Average age		Production years lost		Death casualties		Death cas. Corr.						Injuries		Injuries, corr						Age class		Average age		Production years lost		Death casualties		Death cas. Corr.

		<18		15		47		175		203						9664		14438						<18		15		47		175		203

		18-20		19.5		45.5		155		179						7459		11144						18-20		19.5		45.5		155		179

		21-24		22.5		42.5		225		260						9017		13472						21-24		22.5		42.5		225		260

		25-29		27		38		205		237						7822		11686						25-29		27		38		205		237

		30-34		32		33		137		159						5553		8296						30-34		32		33		137		159

		35-49		37		28		334		387						12191		18214						35-49		37		28		334		387

		50-64		57		8		290		336		82.1%				8340		12460		90.9%				50-64		57		8		290		336		72.6%

		>65		70		0		332		384						6043		9028						>65		70		0		332		384

		Average lost production years		39.3		26.3		32.10		32.09						34.40		34.40						Average lost production years		39.3		26.3		32.10		32.09

						Não definidos		12		68835		anos perdidos																Não definidos		12		68835		anos perdidos

		Table 5.2:		Duration of disability to work																				Table 5.2:		Duration of disability to work

		Category of treatment		Slight injuries				Severe injuries				Death cas.

				No SRWP		with SRWP		No SRWP		with SRWP

		Stationary treatment (days)						17		65								Não tinha valores e usei os dados alemães

		Rehabilitation time (days)								6								Não deve andar muito longe da realidade, uma vez que se tratam de estatísticas físicas de 'grandes números'

		Nursing (days)						2		6

		Disability to work (days)		17		79		64		224

		Duration of temporal reduction of working power (days)				294		294		10579		9977		27.3

		Degree of reduction of working power (%)				25%		25%		25%		100%																54

		Share of victims in employabel age		90.9%		90.9%		90.9%		90.9%		82.1%

		Employment rate		95.0%		95.0%		95.0%		95.0%		95.0%

		Annuity factor		0.00000		0.00067		0.00067		0.00067		0.00270

		Lost working time (years)		0.040		0.361		0.370		6.966		21.320				20.7336523126

												45731		Anos perdidos

												66838		Anos perdidos (comp. com PRP87) - 65000

		Table 5.3:		Estimation of Net Production Loss

								contos

		Average income per capita and year				6,702		1340								1153.8461538461

		Prod.potential / GNP				104%										2307.6923076923		192.3076923077

		Gross production potential / capita and year				6,941

		Private consumption per capita and year				4,150		830		Introduzi correcções (23% para homogeneizar 2 estudos diferentes; 15% para retirar o consumo de bens duráveis e fixos, como a habitação:

		Net Production Potential				2,791		558		<<< valor muito baixo quando comparado com a Alemanha - com a correcção ficou melhor!

						41.6%

		Table 5.4:		Replacement costs at the victim's former working place

																Dados Alemães

				Slight inj.		Severe inj.		Death		<<<< relação semelhante à alemã						Severe inj.		Death

		All modes				1,340		1,340		20%						3,007		3,007

								268

		Table 5.5:		Working years lost per injury / death casualty

		Gross production loss		% SRWP				Average lost working time (years)

				Slight injury		Severe injury		Slight injury		Severe injury		<

		Road		0.30%		11.88%		0.04		1.15		21.32

		Rail		0.30%		11.88%		0.04		1.15		21.32

		Air		0.30%		11.88%		0.04		1.15		21.32

		Inland navigation		0.30%		11.88%		0.04		1.15		21.32

		Short sea shipping		0.30%		11.88%		0.04		1.15		21.32

								15

		Table 5.6:		Production loss and future consumption per casualty

				Gross production loss per victim						Future Consumption loss per vict.						Replacement costs

				Slight inj.		Severe inj.		Death		Slight inj.		Severe inj.		Death		Slight inj.		Severe inj.		Death																																						Estudo Português

		Road		286		8,006		147,983						88,477		0		1,546		28,577																																						Fleves		Fgraves		Mortos		Total

		Rail		286		8,006		147,983						88,477		0		1,546		28,577																																						2514		56387		141511		200412

		Air		286		8,006		147,983						88,477		0		1,546		28,577																																						58,426		8,177		1,865

		Inland navigation		286		8,006		147,983						88,477		0		1,546		28,577																																						43		6896		75877

		Short sea shipping		286		8,006		147,983						88,477		0		1,546		28,577																																										2168

				57		1601		29,597		0		0		17,695				309		5,715		contos

								Perda por vitima						11,901				Parecem-me valores aceitáveis

		Table 5.7:		Total Cost of Production Losses

										Unit Values																																								35312

				Total health cases						Gross production loss						Future consumption						Replacement costs						Total unit costs						Total costs by cost bearer (Million Euro)												Total unit costs

				Slight 
injury		Severe 
Injury		Death
casualty		Slight 
injury		Severe 
Injury		Death
casualty		Slight 
injury		Severe 
Injury		Death
casualty		Slight 
injury		Severe 
Injury		Death
casualty		Slight 
injury		Severe 
Injury		Death
casualty		All 
transport 
users		Individual
transport
user		State 
sector /
tax payer		Private
sector		TOTAL				Slight 
injury		Severe 
Injury		Death
casualty		Private
sector		TOTAL

		Road / public transport		81,796		16,928		2,144																																373.908		373.908		74.7815642226								563.603		563.603		112.7206454636

		Car drivers		20,222		4,183		507		286		8,006		147,983		0		0		88,477		0		1,546		28,577		286		9,551		88,083								90.390		90.390				286		9,551		176,560		135.248		135.248

		Car passengers		18,722		3,875		413		286		8,006		147,983		0		0		88,477		0		1,546		28,577		286		9,551		88,083								78.739		78.739				286		9,551		176,560		115.281		115.281

		Motorcycle & mopeds drivers		20,336		4,208		507		286		8,006		147,983		0		0		88,477		0		1,546		28,577		286		9,551		88,083								90.661		90.661				286		9,551		176,560		135.519		135.519

		Motorcycle & mopeds passengers		3,716		768		54		286		8,006		147,983		0		0		88,477		0		1,546		28,577		286		9,551		88,083								13.154		13.154				286		9,551		176,560		17.932		17.932

		Public Transport personnel		221		46		7		286		8,006		147,983		0		0		88,477		0		1,546		28,577		286		9,551		88,083								1.119		1.119				286		9,551		176,560		1.738		1.738

		Public Transport passengers		655		137		7		286		8,006		147,983		0		0		88,477		0		1,546		28,577		286		9,551		88,083								2.112		2.112				286		9,551		176,560		2.732		2.732

		LGV drivers		1,800		373		47		286		8,006		147,983		0		0		88,477		0		1,546		28,577		286		9,551		88,083								8.217		8.217				286		9,551		176,560		12.375		12.375

		LGV personnel		1,008		209		10		286		8,006		147,983		0		0		88,477		0		1,546		28,577		286		9,551		88,083								3.165		3.165				286		9,551		176,560		4.050		4.050

		Other Light Vehicle drivers		384		79		8		286		8,006		147,983		0		0		88,477		0		1,546		28,577		286		9,551		88,083								1.569		1.569				286		9,551		176,560		2.277		2.277

		Other Light Vehicle personnel		522		108		7		286		8,006		147,983		0		0		88,477		0		1,546		28,577		286		9,551		88,083								1.797		1.797				286		9,551		176,560		2.417		2.417

		HGV drivers		398		83		30		286		8,006		147,983		0		0		88,477		0		1,546		28,577		286		9,551		88,083								3.549		3.549				286		9,551		176,560		6.203		6.203

		HGV personnel		274		56		6		286		8,006		147,983		0		0		88,477		0		1,546		28,577		286		9,551		88,083								1.142		1.142				286		9,551		176,560		1.673		1.673

		Other Heavy Vehicle drivers		43		8		3		286		8,006		147,983		0		0		88,477		0		1,546		28,577		286		9,551		88,083								0.353		0.353				286		9,551		176,560		0.618		0.618

		Other Heavy Vehicle personnel		6		0		0		286		8,006		147,983		0		0		88,477		0		1,546		28,577		286		9,551		88,083								0.002		0.002				286		9,551		176,560		0.002		0.002

		Pedestrians		10,678		2,213		409		286		8,006		147,983		0		0		88,477		0		1,546		28,577		286		9,551		88,083								60.214		60.214				286		9,551		176,560		96.401		96.401

		Cyclists		1,971		408		75		286		8,006		147,983		0		0		88,477		0		1,546		28,577		286		9,551		88,083								11.066		11.066				286		9,551		176,560		17.702		17.702

		Others		840		174		54		286		8,006		147,983		0		0		88,477		0		1,546		28,577		286		9,551		88,083								6.658		6.658				286		9,551		176,560		11.436		11.436

		Rail traffic		96		68		108																										0		0		0		10.190		10.190										19.745		19.745

		Passengers		43		11		11		286		8,006		147,983		0		0		88,477		0		1,546		28,577		286		9,551		88,083								1.086		1.086				286		9,551		176,560		2.060		2.060

		Rail staff		32		8		2		286		8,006		147,983		0		0		88,477		0		1,546		28,577		286		9,551		88,083								0.262		0.262				286		9,551		176,560		0.439		0.439

		Collisions, mainly at level grade		7		16		26		286		8,006		147,983		0		0		88,477		0		1,546		28,577		286		9,551		88,083								2.445		2.445				286		9,551		176,560		4.745		4.745

		Unprotected at level grade		1		4		10		286		8,006		147,983		0		0		88,477		0		1,546		28,577		286		9,551		88,083								0.919		0.919				286		9,551		176,560		1.804		1.804

		Unp. crossing  rail facilities		12		28		56		286		8,006		147,983		0		0		88,477		0		1,546		28,577		286		9,551		88,083								5.204		5.204				286		9,551		176,560		10.158		10.158

		Suicide		0		0		0		286		8,006		147,983		0		0		88,477		0		1,546		28,577		286		9,551		88,083								0.000		0.000				286		9,551		176,560		0.000		0.000

		Others		1		1		3		286		8,006		147,983		0		0		88,477		0		1,546		28,577		286		9,551		88,083								0.274		0.274				286		9,551		176,560		0.540		0.540

		Aviation		4		6		7																										0		0		0		0.675		0.675										1.294		1.294

		Others		4		6		7		286		8,006		147,983		0		0		88,477		0		1,546		28,577		286		9,551		88,083								0.675		0.675				286		9,551		176,560		1.294		1.294

		Inland navigation		0		0		0																										0		0		0		0.000		0										0.000		0

		Passengers		:		:		:		286		8,006		147,983		0		0		88,477		0		1,546		28,577		286		9,551		88,083								0.000		0				286		9,551		176,560		0.000		0

		On-board staff		:		:		:		286		8,006		147,983		0		0		88,477		0		1,546		28,577		286		9,551		88,083								0.000		0				286		9,551		176,560		0.000		0

		Other staff		:		:		:		286		8,006		147,983		0		0		88,477		0		1,546		28,577		286		9,551		88,083								0.000		0				286		9,551		176,560		0.000		0

		Others		:		:		:		286		8,006		147,983		0		0		88,477		0		1,546		28,577		286		9,551		88,083								0.000		0				286		9,551		176,560		0.000		0

		Maritime shipping		0		0		0																										0		0		0		0.000		0										0.000		0

		Passengers		:		:		:		286		8,006		147,983		0		0		88,477		0		1,546		28,577		286		9,551		88,083								0.000		0				286		9,551		176,560		0.000		0

		On-board staff		:		:		:		286		8,006		147,983		0		0		88,477		0		1,546		28,577		286		9,551		88,083								0.000		0				286		9,551		176,560		0.000		0

		Other staff		:		:		:		286		8,006		147,983		0		0		88,477		0		1,546		28,577		286		9,551		88,083								0.000		0				286		9,551		176,560		0.000		0

		Others		:		:		:		286		8,006		147,983		0		0		88,477		0		1,546		28,577		286		9,551		88,083								0.000		0				286		9,551		176,560		0.000		0

																												57		1,910		17,617														57		1,910		35,312



Paulo:
Dados de 1998, 
Relatório de 1998, DGV,
pg 31, quadro 17

Paulo:
1998-values

IWW:
From Sheet "Medical"

IWW:
cash equivalent / present value of unit payment (1 Euro) over working time lost. Interest rate from Parameter-shjeet.

IWW:
cash equivalent / present value of unit payment (1 Euro) over working time lost. Interest rate from Parameter-shjeet.

IWW:
Autoregression from Cochrane-Orcutt

Claus Doll:
Cósts covered by liability for all types of damage

Claus Doll:
Costs reported to but not covered by liability insurance
plus costs not reported in the case of damages to vehicles

Claus Doll:
Costs not reported to liability insurance in the case of damages to public property

Claus Doll:
Costs not reported to liability insurance in the case of damages to other private property

Paulo:
Ver calculo na 
Sheet "CEc UNITE"

Paulo:
1998-values

Paulo:
1998-values

Paulo:
1998-values

Claus Doll:
Costs not reported to liability insurance in the case of damages to other private property

Paulo:
Dados de 1998, 
Relatório de 1998, DGV,
pg 31, quadro 17

Paulo:
1998-values

Paulo:
1998-values

Paulo Matos Martins:
Correcções:
1. De 77,1% para corrigir a série para o valor de 820.814$00 apresentado no estudo Portugal Social como valor médio;
2. De -15% para retirar o valor do consumo de bens duráveis e fixos, que são herdáveis.

Paulo Matos Martins:
Apesar de feridos, continuam a consumir durante o periodo em que estão feridos



Risk

		UNITEAccident Accounts - Portugal 1998

		6. Risk Value

		Table 6.1:		Risk values and gratification payments

				1%		15%		100%

				Own risk value (market values)						Relatives and friends (market v.)						Gratification and transfer payments

				Slight inj.		Severe inj.		Death		Slight inj.		Severe inj.		Death		Slight inj.		Severe inj.		Death

		Road		11,200		168,000		1,120,000		0		0		0		0		0		0

		Rail		11,200		168,000		1,120,000		0		0		0		0		0		0

		Air		11,200		168,000		1,120,000		0		0		0		0		0		0				Infl=		1.043

		Inland navigation		11,200		168,000		1,120,000		0		0		0		0		0		0				Euro Ex.Rate=		4.988028731

		Short sea shipping		11,200		168,000		1,120,000		0		0		0		0		0		0

		Suicides		0		0		0		0		0		0		0		0		0

								224,000

		Factor for Relatives & friends						0

		Factor cost						1.231

		Indirect Taxation on Consumer Expenditure						23.1%

		Degree of externality of Own Risk Value						0%

																148840812		462047766.043867		390134849.715678																						1024.2

		Table 6.2:		Risk Value per injury / fatality												1820		27295		181966																1001.0234281072						5,121

				Casualties reported to police						Total injuries / fatalities						Own Risk						Relatives and friends						Gratifications						Total costs by cost bearer

				slight		severe		death		slight		severe		death		slight		severe		death		slight		severe		death		slight		severe		death		All 
transport 
users		Individual
transport
user		State 
sector /
tax payer		Private
sector		TOTAL

		Road / public transport		58,426		8,177		1,865		81,796		16,928		2,144																				0		5,005		0		0		5,005		1001.0234281072

		Car drivers		14,444		2,021		441		20,222		4,183		507		9,098		136,474		909,829		0		0		0		0		0		0		0		1,216		0				1,216

		Car passengers		13,373		1,872		359		18,722		3,875		413		9,098		136,474		909,829		0		0		0		0		0		0		0		1,075		0				1,075

		Motorcycle & mopeds drivers		14,526		2,033		441		20,336		4,208		507		9,098		136,474		909,829		0		0		0		0		0		0		0		1,221		0				1,221						1

		Motorcycle & mopeds passengers		2,654		371		47		3,716		768		54		9,098		136,474		909,829		0		0		0		0		0		0		0		188		0				188

		Public Transport personnel		158		22		6		221		46		7		9,098		136,474		909,829		0		0		0		0		0		0		0		15		0				15

		Public Transport passengers		468		66		6		655		137		7		9,098		136,474		909,829		0		0		0		0		0		0		0		31		0				31

		LGV drivers		1,286		180		41		1,800		373		47		9,098		136,474		909,829		0		0		0		0		0		0		0		110		0				110

		LGV personnel		720		101		9		1,008		209		10		9,098		136,474		909,829		0		0		0		0		0		0		0		47		0				47

		Other Light Vehicle drivers		274		38		7		384		79		8		9,098		136,474		909,829		0		0		0		0		0		0		0		22		0				22

		Other Light Vehicle personnel		373		52		6		522		108		7		9,098		136,474		909,829		0		0		0		0		0		0		0		26		0				26

		HGV drivers		284		40		26		398		83		30		9,098		136,474		909,829		0		0		0		0		0		0		0		42		0				42

		HGV personnel		196		27		5		274		56		6		9,098		136,474		909,829		0		0		0		0		0		0		0		16		0				16

		Other Heavy Vehicle drivers		31		4		3		43		8		3		9,098		136,474		909,829		0		0		0		0		0		0		0		4		0				4

		Other Heavy Vehicle personnel		4		0		0		6		0		0		9,098		136,474		909,829		0		0		0		0		0		0		0		0		0				0

		Pedestrians		7,627		1,069		356		10,678		2,213		409		9,098		136,474		909,829		0		0		0		0		0		0		0		771		0				771

		Cyclists		1,408		197		65		1,971		408		75		9,098		136,474		909,829		0		0		0		0		0		0		0		142		0				142

		Others		600		84		47		840		174		54		9,098		136,474		909,829		0		0		0		0		0		0		0		81		0				81

		Rail traffic		96		68		108		96		68		108		9,098		136,474		909,829		0		0		0		0		0		0		0		108		0		0		108

		Passengers		43		11		11		43		11		11		9,098		136,474		909,829		0		0		0		0		0		0		0		12		0				12

		Rail staff		32		8		2		32		8		2		9,098		136,474		909,829		0		0		0		0		0		0		0		3		0				3

		Collisions, mainly at level grade		7		16		26		7		16		26		9,098		136,474		909,829		0		0		0		0		0		0		0		26		0				26

		Unprotected at level grade		1		4		10		1		4		10		9,098		136,474		909,829		0		0		0		0		0		0		0		10		0				10

		Unp. crossing  rail facilities		12		28		56		12		28		56		9,098		136,474		909,829		0		0		0		0		0		0		0		55		0				55

		Suicide		0		0		0		0		0		0		9,098		136,474		909,829		0		0		0		0		0		0		0		0		0				0

		Others		1		1		3		1		1		3		9,098		136,474		909,829		0		0		0		0		0		0		0		3		0				3

		Aviation		4		6		7		4		6		7																				0		7		0		0		7

		Non-specified		4		6		7		4		6		7		9,098		136,474		909,829		0		0		0		0		0		0		0		7		0				7

		Inland navigation		0		0		0		0		0		0																				0		0		0		0		0

		Passengers		:		:		:		:		:		:		9,098		136,474		909,829		0		0		0		0		0		0		0		0		0				0

		On-board staff		:		:		:		:		:		:		9,098		136,474		909,829		0		0		0		0		0		0		0		0		0				0

		Other staff		:		:		:		:		:		:		9,098		136,474		909,829		0		0		0		0		0		0		0		0		0				0

		Others		:		:		:		:		:		:		9,098		136,474		909,829		0		0		0		0		0		0		0		0		0				0

		Short sea shipping		0		0		0		0		0		0																				0		0		0		0		0

		Passengers		:		:		:		:		:		:		9,098		136,474		909,829		0		0		0		0		0		0		0		0		0				0

		On-board staff		:		:		:		:		:		:		9,098		136,474		909,829		0		0		0		0		0		0		0		0		0				0

		Other staff		:		:		:		:		:		:		9,098		136,474		909,829		0		0		0		0		0		0		0		0		0				0

		Others		:		:		:		:		:		:		9,098		136,474		909,829		0		0		0		0		0		0		0		0		0				0



Claus Doll:
Gratification payments

Claus Doll:
Own risk value * (1-degree of externality of Won Risk Value))

Claus Doll:
Own Risk Value * degree of externality + Risk Value for realtives and friends

Paulo Matos Martins:
Valor bastante elevado. 
No PETS utilizei 75.000 + 50.000 = 125.000
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		UNITE Country Accounts - Germany 1998 - Accidents

		UNITEAccident Accounts - Portugal 1998

		Basic Data

		Generic data input for all modes

		- Basic economic data

		- Average costs of medical treatment by degree of severity

		Table 1.1		Some general economic parameters

		Country		Portugal

		Year		1998

		Euro exchange rate		4.988028731

		Annual inflation		1.043

		Infl. 1994 - 1998		1.041

		GNP-Growth p.a.

		Working force growth p.a.		1.00

		Social interest rate		3%

		Expected productivity  of economy		2%

		Structure of Sheets - Hyperlinks

		Output Table

		Physical Units

		Material Damages

		Administrative Costs

		Medical Costs

		Produktion losses

		Risk Value

		Legend of the Accident template

		Required input

		Extrapolated input value

		Value calculated automatically

		Value taken from other sheet

		Detailed result

		Summary result

		Bad data /rough estimate



Output Table

Physical Units

Material Damages

Administrative Costs

Medical Costs

Produktion losses

Risk Value



Diagramm1

		Material damage

		Administra-tive costs

		Medical treatment

		Production losses

		Risk Value



Total

Administrative costs
1%

2332.7333853382

147.3474197318

92.7866888388

384.7727469424

5120.7564581641



Diagramm2
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sector /
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sector



Accident Costs in Portugal in 1998 by Main cost Bearer

1885.280003913

5681.1369738101

127.2069743498

384.7727469424



Summary

		UNITEAccident Accounts - Portugal 1998

		Output Table

		Summary by Mode

				TOTAL		Costs by cost category										Total Costs by main cost bearer								Externality of costs

		Mio. Euro 1998		98.4%		Material damage		Administra-tive costs		Medical treatment		Production losses		Risk Value		All 
transport 
users		Individual
transport
user		State 
sector /
tax payer		Private
sector		Internal to transport sector		External to transport sector		Share of external costs				Accident costs by 
category 1998
(Million Euro)		TOTAL		Material damage		Administra-tive costs		Medical treatment		Production losses		Risk 
Value				Accident costs by 
main bearer 1998
(Million Euro)		TOTAL		Private
user		Transport sector		Public 
sector		Third
parties

		Road		7,951.2		2,332.7		147.1		92.4		373.9		5,005.1		1,885.3		5,565.5		126.6		373.9		7,450.8		500.5		6%				Total Road		7,951.2		2,332.7		147.1		92.4		373.9		5,005.1				Total Road		7,951.2		1,885.3		5,565.5		126.6		373.9

		Rail		119.0		0.0		0.184		0.403		10.190		108.42		0.0		108.4		0.587		10.190		108.4		10.777		9%				Total Rail		119.0		0.0		0.2		0.4		10.2		108.4				Total Rail		119.0		0.0		108.4		0.6		10.2

		Public Transport		Included in Road accounts

		Aviation		7.934		0.0000		0.0243		0.0328		0.6750		7.2240		0.0		7.2		0.1		0.7		7.224		0.732		9%				Total Aviation		7.9		0.0		0.0		0.0		0.7		7.2				Total Aviation		7.9		0.0		7.2		0.1		0.7

		Inland navigation		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0						Total inland navigation		0.0		0.0		0.0		0.0		0.0		0.0				Total inland navigation		0.0		0.0		0.0		0.0		0.0

		Short sear shipping		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0						Total maritime shipping		0.0		0.0		0.0		0.0		0.0		0.0				Total maritime shipping		0.0		0.0		0.0		0.0		0.0

		Total		8,078.2		2,332.7		147.3		92.8		384.8		5,120.8		1,885.3		5,681.1		127.2		384.8		7,566.4		512.0		6%				Total		8,078.2		2,332.7		147.3		92.8		384.8		5,120.8				Total maritime shipping		8,078.2		1,885.3		5,681.1		127.2		384.8

				1,615.6		28.9%		1.8%		1.1%		4.8%		63.4%		23.3%		70.3%		1.6%		4.8%		93.7%		6.3%		6%				Share				28.9%		1.8%		1.1%		4.8%		63.4%				Share				23.3%		70.3%		1.6%		4.8%

		Costs due to damages to property																						93.8%		6.2%		97.75%

																																		1,615,644		466,547		29,469		18,557		76,955		1,024,151						1,615,644		377,056		1,136,227		25,441		76,955

		Total accident costs due to material damages Germany 1998
(million Euro)		TOTAL		Costs by cost category										Total Costs by main cost bearer								Externality of costs

						Material damage		Administra-tive costs		Medical treatment		Production losses		Risk Value		All 
transport 
users		Individual
transport
user		State 
sector /
tax payer		Private
sector		Internal to transport sector		External to transport sector

		Road Accidents		2,473.9		2,332.7		141.1								1,885.3		560.4		28.2		0.0		2,445.7		28.2

		Damage to vehicles		2,473.9		2,332.7		141.1								1,885.3		560.4		28.2		0.0		2,445.7		28.2

		Passenger car		1,425.1		1,344.7		80.5								1,035.1		322.9		16.1		0.0		1,358.1		16.1

		Motorcycle & mopeds		649.7		600.0		49.7								494.6		145.3		9.9		0.0		639.8		9.9

		Bus / Coach, Trolley & Tram		103.8		102.0		1.8								79.3		24.1		0.4		0.0		103.5		0.4

		LGV		136.1		130.3		5.8								103.8		31.1		1.2		0.0		135.0		1.2

		HGV		79.5		78.1		1.4								60.7		18.5		0.3		0.0		79.2		0.3

		Others		79.5		77.5		2.0								60.7		18.4		0.4		0.0		79.1		0.4

		Public property		0.0		0.0		0.0								0.0		0.0		0.0		0.0		0.0		0.0

		Other private property		0.0		0.0		0.0								0.0		0.0		0.0		0.0		0.0		0.0

		Rail Accidents		0.2		0.0		0.15								0.0		0.0		0.15		0.0		0.0		0.2

		Rolling stock		0.1		0.0		0.1								0.0		0.0		0.1		0.0		0.0		0.1

		Other company assets		0.0		0.0		0.0								0.0		0.0		0.0		0.0		0.0		0.0

		Public property		0.0		0.0		0.0								0.0		0.0		0.0		0.0		0.0		0.0

		Other private property		0.0		0.0		0.0								0.0		0.0		0.0		0.0		0.0		0.0

		Aviation Accidents		0.0		0.0		0.0								0.0		0.0		0.0		0.0		0.0		0.0

		Rolling stock		0.0		0.0		0.0								0.0		0.0		0.0		0.0		0.0		0.0

		Other company assets		0.0		0.0		0.0								0.0		0.0		0.0		0.0		0.0		0.0

		Public property		0.0		0.0		0.0								0.0		0.0		0.0		0.0		0.0		0.0

		Other private property		0.0		0.0		0.0								0.0		0.0		0.0		0.0		0.0		0.0

		Accidents in inland navigation		0.0		0.0		0.0								0.0		0.0		0.0		0.0		0.0		0.0

		Vessels		0.0		0.0		0.0								0.0		0.0		0.0		0.0		0.0		0.0

		Other company assets		0.0		0.0		0.0								0.0		0.0		0.0		0.0		0.0		0.0

		Public property		0.0		0.0		0.0								0.0		0.0		0.0		0.0		0.0		0.0

		Other private property		0.0		0.0		0.0								0.0		0.0		0.0		0.0		0.0		0.0

		Short-sea / maritime shipping		0.0		0.0		0.0								0.0		0.0		0.0		0.0		0.0		0.0

		Vessels		0.0		0.0		0.0								0.0		0.0		0.0		0.0		0.0		0.0

		Other company assets		0.0		0.0		0.0								0.0		0.0		0.0		0.0		0.0		0.0

		Public property		0.0		0.0		0.0								0.0		0.0		0.0		0.0		0.0		0.0

		Total Road		2,473.9		2,332.7		141.1								1,885.3		560.4		28.2		0.0		2,445.7		28.2

		Total Rail		0.0		0.0		0.15								0.0		0.0		0.15		0.0		0.0		0.2

		Total Aviation		0.0		0.0		0.0								0.000		0.000		0.022		0.000		0.0		0.0

		Total inland navigation		0.0		0.0		0.0								0.0		0.0		0.0		0.0		0.0		0.0

		Total maritime shipping		0.0		0.0		0.0								0.0		0.0		0.0		0.0		0.0		0.0

		Costs due to damages to human health or life

		Total accident costs due to material damages Germany 1998
(million Euro)		TOTAL		Costs by cost category										Total Costs by main cost bearer								Externality of costs

						Material damage		Administra-tive costs		Medical treatment		Production losses		Risk Value		All 
transport 
users		Individual
transport
user		State 
sector /
tax payer		Private
sector		Internal to the transport sector		External to the tranpsort sector

		Road / public transport		5,477.4				6.0		92.4		373.9		5,005.1		0.0		5,005.1		98.4		373.9		5,005.1		472.3

		Car drivers		1,330.8				1.5		22.8		90.4		1,216.1		0.0		1,216.1		24.3		90.4		1,216.1		114.7

		Car passengers		1,176.1				1.4		21.1		78.7		1,074.9		0.0		1,074.9		22.4		78.7		1,074.9		101.2

		Motorcycle & mopeds drivers		1,335.7				1.5		22.9		90.7		1,220.6		0.0		1,220.6		24.4		90.7		1,220.6		115.1

		Motorcycle & mopeds passengers		205.3				0.3		4.2		13.2		187.8		0.0		187.8		4.4		13.2		187.8		17.6

		Public Transport personnel		16.0				0.0		0.3		1.1		14.7		0.0		14.7		0.3		1.1		14.7		1.4

		Public Transport passengers		33.9				0.0		0.7		2.1		31.0		0.0		31.0		0.8		2.1		31.0		2.9

		LGV drivers		120.4				0.1		2.0		8.2		110.0		0.0		110.0		2.2		8.2		110.0		10.4

		LGV personnel		51.2				0.1		1.1		3.2		46.8		0.0		46.8		1.2		3.2		46.8		4.4

		Other Light Vehicle drivers		23.6				0.0		0.4		1.6		21.6		0.0		21.6		0.5		1.6		21.6		2.0

		Other Light Vehicle personnel		28.3				0.0		0.6		1.8		25.9		0.0		25.9		0.6		1.8		25.9		2.4

		HGV drivers		46.3				0.0		0.5		3.5		42.2		0.0		42.2		0.5		3.5		42.2		4.0

		HGV personnel		17.1				0.0		0.3		1.1		15.6		0.0		15.6		0.3		1.1		15.6		1.5

		Other Heavy Vehicle drivers		4.6				0.0		0.0		0.4		4.2		0.0		4.2		0.0		0.4		4.2		0.4

		Other Heavy Vehicle personnel		0.1				0.0		0.0		0.0		0.1		0.0		0.1		0.0		0.0		0.1		0.0

		Pedestrians		844.5				0.8		12.2		60.2		771.3		0.0		771.3		13.0		60.2		771.3		73.2

		Cyclists		155.3				0.1		2.2		11.1		141.9		0.0		141.9		2.4		11.1		141.9		13.5

		Others		88.2				0.1		1.0		6.7		80.5		0.0		80.5		1.0		6.7		80.5		7.7

		Rail traffic		119.0				0.0		0.4		10.2		108.4		0.0		108.4		0.4		10.2		108.4		10.6

		Passengers		13.1				0.0		0.1		1.1		11.9		0.0		11.9		0.1		1.1		11.9		1.2

		Rail staff		3.5				0.0		0.0		0.3		3.2		0.0		3.2		0.0		0.3		3.2		0.3

		Collisions, mainly at level grade		28.4				0.0		0.1		2.4		25.9		0.0		25.9		0.1		2.4		25.9		2.5

		Unprotected at level grade		10.6				0.0		0.0		0.9		9.7		0.0		9.7		0.0		0.9		9.7		0.9

		Unp. crossing  rail facilities		60.3				0.0		0.2		5.2		54.9		0.0		54.9		0.2		5.2		54.9		5.4

		Suicide		0.0				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

		Others		3.2				0.0		0.0		0.3		2.9		0.0		2.9		0.0		0.3		2.9		0.3

		Aviation		7.9				0.0		0.0		0.7		7.2		0.0		7.2		0.0		0.7		7.2		0.7

		Non-specified		7.9				0.0		0.0		0.7		7.2		0.0		7.2		0.0		0.7		7.2		0.7

		Inland navigation		0.0				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

		Passengers		0.0				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

		On-board staff		0.0				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

		Other staff		0.0				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

		Others		0.0				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

		Maritime shipping		0.0				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

		Passengers		0.0				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

		On-board staff		0.0				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

		Other staff		0.0				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

		Others		0.0				0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

		Total Road		5,477.4		0.0		6.0		92.4		373.9		5,005.1		0.0		5,005.1		98.4		373.9		5,005.1		472.3

		Total Rail		119.0		0.0		0.0		0.4		10.2		108.4		0.0		108.4		0.4		10.2		108.4		10.6

		Total Aviation		7.9		0.0		0.0		0.0		0.7		7.2		0.0		7.2		0.0		0.7		7.2		0.7

		Total inland navigation		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

		Total maritime shipping		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0



Claus Doll:
Including urban rail-bound traffic systems

Claus Doll:
Inter-urban

Claus Doll:
Inter-urban

Claus Doll:
Inter-urban

Claus Doll:
Inter-urban

Claus Doll:
Cósts covered by liability for all types of damage

Claus Doll:
Costs reported to but not covered by liability insurance
plus costs not reported in the case of damages to vehicles

Claus Doll:
Costs not reported to liability insurance in the case of damages to public property

Claus Doll:
Costs not reported to liability insurance in the case of damages to other private property

Claus Doll:
Cósts covered by liability for all types of damage

Claus Doll:
Costs reported to but not covered by liability insurance
plus costs not reported in the case of damages to vehicles

Claus Doll:
Costs not reported to liability insurance in the case of damages to public property

Claus Doll:
Costs not reported to liability insurance in the case of damages to other private property

Claus Doll:
Cósts covered by liability for all types of damage

Claus Doll:
Costs reported to but not covered by liability insurance
plus costs not reported in the case of damages to vehicles

Claus Doll:
Costs not reported to liability insurance in the case of damages to public property

Claus Doll:
Costs not reported to liability insurance in the case of damages to other private property

Claus Doll:
Costs not reported to liability insurance in the case of damages to public property

Claus Doll:
Costs not reported to liability insurance in the case of damages to other private property

Claus Doll:
Costs not reported to liability insurance in the case of damages to public property

Claus Doll:
Costs not reported to liability insurance in the case of damages to other private property

Claus Doll:
Costs not reported to liability insurance in the case of damages to other private property

IWW:
Without Bus / Coach

IWW:
Including bus / Coach



Physical

		UNITEAccident Accounts - Portugal 1998

		1, Physical Units

		1. Material Damages

				91%		0.0967867441				672802.5		538242		1.3926077861						92%								Estimação do Parque Automóvel em Circulação e dos acidentes só com danos materiais em 1996, 98 e 2005

		Reported and non-reported
damages to property		Accidents reported to authorities				Additional insurance cases (%)				Accidents not reported				Underreporting Coeficients				Total number 
of accidents								Ano		Nveíc.x10^3		N.Acid reportados		Ind. Ac./Veic.		Coef. Underr. >>		Coef. Underr. <<		N.Acid corrigidos		Ind. Ac./Veic.		Estimativas de redução

				Slight		Severe		Slight		Severe		Slight		Severe		Slight		Severe		Slight		Severe						1995		3424		461028		134.7		1.385		1.385		638524		186.5		Ano base

		Road Accidents		509,564		49319						178,348		12329						687,912		61,648		749,560				1996		3660		492780		134.7		1.385		1.385		682501		186.5		=

		Damage to vehicles		509,564		49,319		:		:		178348		12329		1.35		1.25		687,912		61,648						1998		4205		509564		121.2		1.35		1.35		687911		163.6		-10%

		Passenger car		290,515		28,123		:		:		101681		7031		1.35		1.25		392,196		35,154						2005		5981		579896		97.0		1.245		1.245		721971		120.7		-20%

		Motorcycle & mopeds		179,425		17,367		:		:		62798		4341		1.35		1.25		242,223		21,708																																												Estimativa do número de habitantes e parque circulante em 1987

		Bus / Coach, Trolley & Tram		6,538		636		:		:		2288		159		1.35		1.25		8,826		795																																												Nmortos/indice		13.69

		LGV		20,950		2,030		:		:		7333		507		1.35		1.25		28,283		2,537																																												População		9.5065502183

		HGV		5,013		484		:		:		1755		121		1.35		1.25		6,768		605																																												Parque estimado		1.7556451613

		Others		7,123		679		:		:		2493		170		1.35		1.25		9,616		849																																												Rácio indicadores		5.4148471616

		Public property						:		:		0		0		1.35		1.25		0		0

		Other private property						:		:		0		0		1.35		1.25		0		0

		Rail Accidents		23		253										1.00		1.00		23		253

		Rolling stock		23		163		:		:		0		0		1.00		1.00		23		163																																																Confirmaão do valor do UnderReporting de mortos em 1998

		Other company assets		0		90		:		:		0		0		1.00		1.00		0		90																																																1996		1.3

		Public property						:		:		0		0		1.00		1.00		0		0																																																1997		1.3		1.14

		Other private property						:		:		0		0		1.00		1.00		0		0																																																1998		1.14

		Aviation Accidents		10		14										1.00		1.00		10		14																																														Controle UnderR

		Rolling stock		10		14		:		:		0		0		1.00		1.00		10		14																																												Morte		80%		1.15

		Other company assets						:		:		0		0		1.00		1.00		0		0																																												Feridos G		70%		2.07

		Public property						:		:		0		0		1.00		1.00		0		0																																												Feridos L		70%		1.40

		Other private property						:		:		0		0		1.00		1.00		0		0

		Accidents in inland navigation

		Vessels		:		:		:		:		:		:		:		:																																				1987 - Cálculo dos coef. Underreporting								1998 - Coef. Corr 1

		Other company assets		:		:		:		:		:		:		:		:																																				PRP		DGV		UnderR				Nvitimas		Nvit,corr		Nac		Nacid, corr		UnderR		C1=Nvit/Na						vit/hab

		Public property		:		:		:		:		:		:		:		:																																		Mortos		3135		2177		1.44		Mortos		1865		2149		1647		1897				1.13						0.23

		Other private property		:		:		:		:		:		:		:		:																																		Fgraves		35245				2.96		Fgraves		8177		16943		6529		13528				1.25

		Short-sea / maritime shipping																																																1.24		Fleves		97929				2		Fleves		58426		81796		41143		57600				1.42						ac/veic

		Vessels		:		:		:		:		:		:		:		:																														62.8484330484				sem DM		110299						sem DM				100888		49319		0		0.0000						11.73		0.00

		Other company assets		:		:		:		:		:		:		:		:																														122.3367521368		1.947		so DM		214701						so DM		66603		98739		461028		0				0.00

		Public property		:		:		:		:		:		:		:		:																																		DM		325000						DM				1.4825007883		0.9033618303		0										0.00

		Other private property		:		:		:		:		:		:		:		:																																																												0

		2. Damages to human health or life																																																																																				Desagregação dos acidentes rodoviários por tipo de acidente

																														98,724				100,868

				Casualties reported to police								Percentage not reported to insurance						Casualties not reported						Underreporting Coeficients						Total number of casualties										Casualties reported to police						Casualties repoerted to insurance						Total number of casualties										Casualties reported to police						Casualties repoerted to insurance						Total number of casualties												1998

				Total		slight
 injuries		severe 
injuries		Fatalities		slight
 injuries		severe 
injuries		Fatalities		slight
 injuries		severe 
injuries		Fatalities		slight
 injuries		severe 
injuries		Fatalities		slight
 injuries		severe 
injuries		Fatalities						slight
 injuries		severe 
injuries		Fatalities		slight
 injuries		severe 
injuries		Fatalities		slight
 injuries		severe 
injuries		Fatalities						slight
 injuries		severe 
injuries		Fatalities		slight
 injuries		severe 
injuries		Fatalities		slight
 injuries		severe 
injuries		Fatalities

		Road / public transport		68,468		58,426		8,177		1,865								23,370		8,751		279								81,796		16,928		2,144				Road / public transport		58,426		8,177		1,865		23,370		8,751		279		81,796		16,928		2,144				Road / public transport		58,426		8,177		1,865		23,370		8,751		279		81,796		16,928		2,144																				Total values				Total values with undereporting

		Car drivers		16906		14,444		2,021		441		:		:		:		5,778		2,162		66		1.40		2.07		1.15		20,222		4,183		507				Car users		14,444		2,021		441		5,778		2,162		66		20,222		4,183		507				Car		14,444		2,021		441		5,778		2,162		66		20,222		4,183		507																				58426		8177		81796		16943		2149

		Car passengers		15604		13,373		1,872		359		:		:		:		5,349		2,003		54		1.40		2.07		1.15		18,722		3,875		413																																																																87.7%		12.3%		1.40		2.07		1.15

		Motorcycle & mopeds drivers		17000		14,526		2,033		441		:		:		:		5,810		2,175		66		1.40		2.07		1.15		20,336		4,208		507				Motorcycle drivers		14,526		2,033		441		5,810		2,175		66		20,336		4,208		507				Motorcycle		14,526		2,033		441		5,810		2,175		66		20,336		4,208		507

		Motorcycle & mopeds passengers		3072		2,654		371		47		:		:		:		1,062		397		7		1.40		2.07		1.15		3,716		768		54																																																				Road / public transport												Slight		Severe		Slight		Severe

		Public Transport personnel		186		158		22		6		:		:		:		63		24		1		1.40		2.07		1.15		221		46		7																																																Road / public transport				Categories				Injuries		% Injuries		Fatalities		% Fatalities		Injuries		Injuries		Injuries		Injuries		Fatalities

		Public Transport passengers		540		468		66		6		:		:		:		187		71		1		1.40		2.07		1.15		655		137		7																																																Private Car drivers				Private Car				31710		47.6%		800		42.9%		27817		3893		38944		8058		920

		LGV drivers		1507		1,286		180		41		:		:		:		514		193		6		1.40		2.07		1.15		1,800		373		47																																																Private Car passengers				Drivers				16465		24.7%		441		23.6%		14444		2021		20222		4183		507

		LGV personnel		830		720		101		9		:		:		:		288		108		1		1.40		2.07		1.15		1,008		209		10																																																Motorcycle & mopeds drivers				Passengers				15245		22.9%		359		19.2%		13373		1872		18722		3875		413

		Other Light Vehicle drivers		319		274		38		7		:		:		:		110		41		1		1.40		2.07		1.15		384		79		8																																																Motorcycle & mopeds passengers				Motorcycle & mopeds				19584		29.4%		488		26.2%		17180		2404		24052		4976		561

		Other Light Vehicle personnel		431		373		52		6		:		:		:		149		56		1		1.40		2.07		1.15		522		108		7																																																Public Transport personnel				Drivers				16559		24.9%		441		23.6%		14526		2033		20336		4208		507

		HGV drivers		350		284		40		26		:		:		:		114		43		4		1.40		2.07		1.15		398		83		30																																																Public Transport passengers				Passengers				3025		4.5%		47		2.5%		2654		371		3716		768		54

		HGV personnel		228		196		27		5		:		:		:		78		29		1		1.40		2.07		1.15		274		56		6																																																LGV drivers				Public Transport				714		1.1%		12		0.6%		626		88		876		183		14

		Other Heavy Vehicle drivers		38		31		4		3		:		:		:		12		4		0		1.40		2.07		1.15		43		8		3				P.T. passengers		31		4		3		12		4		0		43		8		3				Bus / tramway		31		4		3		12		4		0		43		8		3				LGV personnel				Drivers				180		0.3%		6		0.3%		158		22		221		46		7

		Other Heavy Vehicle personnel		4		4		0		0		:		:		:		2		0		0		1.40		2.07		1.15		6		0		0				P.T. personnel		4		0		0		2		0		0		6		0		0				Truck drivers		7,627		1,069		356		3,051		1,144		53		10,678		2,213		409				Other Light Vehicle drivers				Passengers				534		0.8%		6		0.3%		468		66		655		137		7

		Pedestrians		9052		7,627		1,069		356		:		:		:		3,051		1,144		53		1.40		2.07		1.15		10,678		2,213		409				Truck drivers		7,627		1,069		356		3,051		1,144		53		10,678		2,213		409				Pedestrians / Cyclists		1,408		197		65		563		211		10		1,971		408		75				Other Light Vehicle personnel				LGV				2287		3.4%		50		2.7%		2006		281		2808		582		57

		Cyclists		1670		1,408		197		65		:		:		:		563		211		10		1.40		2.07		1.15		1,971		408		75				Pedestrians / Cyclists		1,408		197		65		563		211		10		1,971		408		75				Others		600		84		47		240		90		7		840		174		54				HGV drivers				Drivers				1466		2.2%		41		2.2%		1286		180		1800		373		47

		Others		731		600		84		47		:		:		:		240		90		7		1.40		2.07		1.15		840		174		54				Others		600		84		47		240		90		7		840		174		54				Rail		96		68		108		0		0		0		96		68		108				HGV personnel				Passengers				821		1.2%		9		0.5%		720		101		1008		209		10

		Rail traffic		272		96		68		108																				96		68		108				Rail traffic		96		68		108		0		0		0		96		68		108				Aviation		4		6		7		0		0		0		4		6		7				Other Heavy Vehicle drivers				Other cars				737		1.1%		13		0.7%		647		90		906		187		15

		Passengers		65		43		11		11		:		:		:		0		0		0		1.00		1.00		1.00		43		11		11				Passengers		43		11		11		0		0		0		43		11		11				Inland navigation		0		0		0		0		0		0		0		0		0				Other Heavy Vehicle personnel				Drivers				312		0.5%		7		0.4%		274		38		384		79		8

		Rail staff		42		32		8		2		:		:		:		0		0		0		1.00		1.00		1.00		32		8		2																																																				Passengers				425		0.6%		6		0.3%		373		52		522		108		7

		Collisions, mainly at level grade		49		7		16		26		:		:		:		0		0		0		1.00		1.00		1.00		7		16		26																																																				HGV				547		0.8%		31		1.7%		480		67		672		139		36

		Unprotected at level grade		15		1		4		10		:		:		:		0		0		0		1.00		1.00		1.00		1		4		10																																																				Drivers				324		0.5%		26		1.4%		284		40		398		83		30

		Unp. crossing  rail facilities		96		12		28		56		:		:		:		0		0		0		1.00		1.00		1.00		12		28		56				On-board staff		12		28		56		0		0		0		12		28		56				Short sea shipping		n.a.		n.a.		n.a.		n.a.		n.a.		n.a.		n.a.		n.a.		n.a.				Pedestrians				Passengers				223		0.3%		5		0.3%		196		27		274		56		6

		Suicide		0		0		0		0		:		:		:		0		0		0		1.00		1.00		1.00		0		0		0				Suicide		0		0		0		0		0		0		0		0		0																										Cyclists				Other heavy vehicles				39		0.1%		3		0.2%		35		4		49		8		3

		Others		5		1		1		3		:		:		:		0		0		0		1.00		1.00		1.00		1		1		3				Others		1		1		3		0		0		0		1		1		3																										Others				Drivers				35		0.1%		3		0.2%		31		4		43		8		3

		Aviation		17		4		6		7																				4		6		7				Aviation		4		6		7		0		0		0		4		6		7																														Passengers				4		0.0%		0		0.0%		4		0		6		0		0

		Non-specified		17		4		6		7		:		:		:		0		0		0		1.00		1.00		1.00		4		6		7				Passengers		n.a.		n.a.		n.a.		n.a.		n.a.		n.a.		n.a.		n.a.		n.a.																														Pedestrians				8696		13.1%		356		19.1%		7627		1069		10678		2213		409

		Inland navigation																																				Inland navigation		0		0		0		0		0		0		0		0		0																														Cyclists				1605		2.4%		65		3.5%		1408		197		1971		408		75

		Passengers				:		:		:		:		:		:		:		:		:		:		:		:		:		:		:				Passengers		n.a.		n.a.		n.a.		n.a.		n.a.		n.a.		n.a.		n.a.		n.a.																														Others				684		1.0%		47		2.5%		600		84		840		174		54

		On-board staff				:		:		:		:		:		:		:		:		:		:		:		:		:		:		:				On-board staff		n.a.		n.a.		n.a.		n.a.		n.a.		n.a.		n.a.		n.a.		n.a.																														TOTAL				66603		100.0%		1865		100.0%		58426		8177		81796		16928		2144

		Other staff				:		:		:		:		:		:		:		:		:		:		:		:		:		:		:				Other staff		n.a.		n.a.		n.a.		n.a.		n.a.		n.a.		n.a.		n.a.		n.a.

		Others				:		:		:		:		:		:		:		:		:		:		:		:		:		:		:				Others		n.a.		n.a.		n.a.		n.a.		n.a.		n.a.		n.a.		n.a.		n.a.																																														81796.4		16926.39		2144.75

		Short sea shipping																																				Short sea shipping		n.a.		n.a.		n.a.		n.a.		n.a.		n.a.		n.a.		n.a.		n.a.

		Passengers				:		:		:		:		:		:		:		:		:		:		:		:		:		:		:				Passengers		n.a.		n.a.		n.a.		n.a.		n.a.		n.a.		n.a.		n.a.		n.a.

		On-board staff				:		:		:		:		:		:		:		:		:		:		:		:		:		:		:				On-board staff		n.a.		n.a.		n.a.		n.a.		n.a.		n.a.		n.a.		n.a.		n.a.

		Other staff				:		:		:		:		:		:		:		:		:		:		:		:		:		:		:				Other staff		n.a.		n.a.		n.a.		n.a.		n.a.		n.a.		n.a.		n.a.		n.a.

		Others				:		:		:		:		:		:		:		:		:		:		:		:		:		:		:				Others		n.a.		n.a.		n.a.		n.a.		n.a.		n.a.		n.a.		n.a.		n.a.

																														81,896		17,002		2,259

																														98,898				2,259

																														101,157



Paulo Matos Martins:
Quadro 5, pg19, DGV98

Paulo Matos Martins:
Dado de 1995, relatório 59/00 LNEC, pg 10.
Admiti um crescimento total de 95-98 de 20%, semelhante à variação da taxa de monorização
Mas acabei por utilizar os dados do relatório de 1995, senão dava um número muito alto de acidentes, comparativamente ao parque automóvel - comparei com a Alemanha

Paulo Matos Martins:
Dados extrapolados linearmente entre 1983(214701 já corrigidos) e 1995 (461028 por corrigir, que corrigidos passaram para 972030). A interpolação é linear entre 83 e 95 e foi extrapolada para 98, já com os dados corrigidos.

Paulo Matos Martins:
Valor de UnderR de mortos obtido pela comparação dos mortos do Quadro 1, pg 13 com o valor (superior) do Quadro da pg 97 para os anos de 96 e 97 >>> UnderR Mortos = 1.3 >>>>>>>>>>>>>>>>>>>>>>> Criei um coeficiente de controle de UnderR de 90% para entrar em conta com as melhorias eventuais na cobertura dos acidentes pos parte das autoridades

Paulo Matos Martins:
UnderR do relatório de 1998
Acho demasiado baixo! - Não vou utilizar

Paulo Matos Martins:
Indicador oficial, pg 84 DGV99

Paulo Matos Martins:
Indicador oficial, pg 85 DGV99

Paulo Matos Martins:
Indicador corrigido

Paulo Matos Martins:
Indicador corrigido

Paulo Matos Martins:
Valores retirados dos indices do rel PRP87, Quadro 1, pg 12

Paulo Matos Martins:
See Table on AQ48

Paulo Matos Martins:
See Table on AQ48

Paulo Matos Martins:
See Table on AQ48

Paulo Matos Martins:
Valor fornecido pela ASP

Paulo Matos Martins:
Dados de 1995, Estudo do LNEC.
Não refere, mas assumo que não tem underreporting

Paulo Matos Martins:
Valores a utilizar no 1º Quadro de Número de 
Acidentes

Paulo Matos Martins:
Valores a utilizar no 1º Quadro para Acidentes só com Danos Materiais



Material

		UNITEAccident Accounts - Portugal 1998

		2. Material Damages

		Relevant physical units

		- Cases reported to liability insuramce																		Coeficientes de custo dos veículos								Coeficientes de custo dos acidentes						Num veíc.

		- Cases not reported to liability insurance												Contos		Euro				Veículo				Coefic. Veíc.				Acidente				Ac. 1veíc		noutros ac.		Mot&moped		Car		HGV+Bus..		Coefic. Veíc.		Coef. Norm

		Valuation basis:								Custo ac. só DM 95 =				606.7		3026.5				Passenger car				1				Passenger car				0.20		2.12		0%		75%		25%		2.39		1.00

		- Average damage costs of cases reported to liability insurance								Custo ac. sem DM 95 =				1449.0		7227.5				Motorcycle & mopeds				0.4				Motorcycle & mopeds				0.20		2.12		20%		65%		15%		1.73		0.72

		- Average liability insurance payments								Var. inflação 95-98 =				1.0969						Bus / Coach, Trolley & Tram				5				Bus / Coach, Trolley & Tram				0.20		2.12		0%		40%		60%		8.05		3.37

		- Average costs per non-reported case								Custo ac. só DM 98 =				665.5		3319.7				LGV				1.25				LGV				0.20		2.12		0%		75%		25%		3.21		1.34

										Custo ac. sem DM 98 =				1589.4		7927.8				HGV				5				HGV				0.20		2.12				40%		60%		8.05		3.37

																				Others				2				Others				0.20		2.12								5.63		2.36

										Franquia média				100		$

										Redução de custos nos acidentes não reportados								40%

										Custos médios dos ac. leves não reportados								266		125.6		por veículo

										Custos médios dos ac. graves não reportados								636		299.9		por veículo

		Table 2.1:		Total costs of material damages

				Unit costs per property damage (Euro)												Number of damages to property								Total costs by reporting status and 
degree of coverage (Million Euro)						Total costs by sector covering it
(Million Euro)

		Mode of transport & 
damage category		Unit costs per case reported				Insurance coverage per case reported				Unit costs per case not reported				Reported cases				Unreported cases				Reported & covered		Reported & 
not covered		Not 
reported		All 
transport 
users		Individual
transport
user		State 
sector /
tax payer		Private
sector		TOTAL

				slight		Severe		slight		Severe		slight		Severe		slight		Severe		slight		Severe																						Dados do estudo do LNEC

		Road Accidents														509,564		49,319		178,348		12,329		1,784		276		273		1,784		549		0		0		2,333		466.5466770676				Custos totais sem underreporting em 1995

		Damage to vehicles														509,564		49,319		178,348		12,329		1,784		276		273		1,784		549		0		0		2,333						279727

		Passenger car		3,320		7,928		2,821		7,429		1,328		3,171		290,515		28,123		101,681		7,031		1,028		159		157		1,028		316						1,345						69945

		Motorcycle & mopeds		2,399		5,728		2,038		5,368		959		2,291		179,425		17,367		62,798		4,341		459		71		70		459		141						600						349672

		Bus / Coach, Trolley & Tram		11,183		26,705		9,502		25,025		4,473		10,682		6,538		636		2,288		159		78		12		12		78		24						102						0%

		LGV		4,461		10,653		3,791		9,983		1,784		4,261		20,950		2,030		7,333		507		100		15		15		100		31						130

		HGV		11,183		26,705		9,502		25,025		4,473		10,682		5,013		484		1,755		121		60		9		9		60		18						78

		Others		7,828		18,694		6,652		17,517		3,131		7,477		7,123		679		2,493		170		59		9		9		59		18						78				1.34		383549.259088464

		Public property														0		0		0		0		0		0		0		0		0		0				0						0.00

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

		Rail Accidents														23		253		0		0		0		0		0		0		0		0		0		0

		Rolling stock														23		163		0		0		0		0		0		0		0						0

		Other company assets		0		0		0		0						0		90		0		0		0		0		0		0		0						0

		Public property		0		0		0		0						0		0		0		0		0		0		0		0		0		0				0

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

		Aviation Accidents														10		14		0		0		0		0		0		0		0		0		0		0

		Rolling stock														10		14		0		0		0		0		0		0		0						0

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

		Public property		0		0		0		0						0		0		0		0		0		0		0		0		0		0				0

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

		Aviation Accidents														0		0		0		0								0		0		0		0		0

		Rolling stock														:		:		:		:								0		0						0

		Other company assets		0		0		0		0						:		:		:		:								0		0						0

		Public property		0		0		0		0						:		:		:		:								0		0		0				0

		Other private property		0		0		0		0						:		:		:		:								0		0				0		0

		Aviation Accidents														0		0		0		0								0		0		0		0		0

		Rolling stock														:		:		:		:								0		0						0

		Other company assets		0		0		0		0						:		:		:		:								0		0						0

		Public property		0		0		0		0						:		:		:		:								0		0		0				0

		Other private property		0		0		0		0						:		:		:		:								0		0				0		0



Claus Doll:
Cósts covered by liability for all types of damage

Claus Doll:
Costs reported to but not covered by liability insurance
plus costs not reported in the case of damages to vehicles

Claus Doll:
Costs not reported to liability insurance in the case of damages to public property

Claus Doll:
Costs not reported to liability insurance in the case of damages to other private property

IWW:
Total costs reported by GDV / liability insurance payments 1998: 
20678 Million DM 
= 10573 Mrd. Euro

Paulo Matos Martins:
Valor obtido no estudo CESUR/ITEPLNEC,
pg 14 do rel. final

Paulo Matos Martins:
Valor obtido no estudo CESUR/ITEPLNEC,
pg 14 do rel. final

Paulo Matos Martins:
Calculado por mim, com base em estimativas da natureza dos veículos intervenientes nos diversos tipos de acidentes

Paulo Matos Martins:
Valor obtido no estudo CESUR/ITEPLNEC,
pg 14 do rel. Final. Os coef. A amarelo foram um pouco mexidos por mim para ter em conta as motorizadas e os veículos articulados (7), respectivamente em dois casos

Paulo Matos Martins:
Percentagens estimadas por mim com base nos dados +- desagregados do rel. Acidentes de Viação de 1997 da DGV. Mapas I-08 e I-09
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		3. Administrative costs of police, justice and insurance companies

		Relevant physical unit:

		- Damages reported to police

		- Injuries reported to police

		Valuation basis:

		- Time requirments by police

		- Time requirement by justice

		- Time requirement by liability and health insurance companies

		General remark:

		- The unit costs developed in tables 3.1 to 3.3 may entered directly in the

		output tables 3.4 and 3.5.

		Table 3.1:		Time requirements by police to administer damages and injuries

		Unit Costs 1998		Material damages				Injuries

				Slight		Severe		Sl. Injury		Sev. Injury		Death

		Road		2		3		4		10		6

		Rail		30		30		4		10		6

		Aviation		50		50		4		10		6

		Inland navigation						4		10		6

		Maritime shipping						4		10		6

		Average costs per police hour		18.41		custo mensal		Factor de custo								V.Alemão		26.66

				3.683		589.2385066343		3.9282567109		aceitável

		Table 3.2:		Time requirements by justice to administer damages and injuries

		Average time consumption of legal system		Material damages				Health damages								Veículos Rodoviários:

				Slight		Severe		Sl. Injury		Sev. Injury		Death				Despesas com honorários de advogados

		Road		1		1		1		1		1				Percentagem de sinistros com processo judicial  (relativamente ao n.o oficial de acidentes)

		Rail		0.00		0.00		1		1		1				1.9%

		Aviation		0.00		0.00		1		1		1				Honorários médios de 1987:						90000		$

		Inland navigation		0.00		0.00		1		1		1				Inflacção 87-98						2.3441665991

		Maritime shipping		0.00		0.00		1		1		1				Honorários médios de 1998:						210974.993916181		>>> 210 contos

																Honorários de 1998 (Euros):						1050

		Share of legal cases		Material damages				Health damages

				Slight		Severe		Sl. Injury		Sev. Injury		Death				Despesas inerentes a custas de processos de acidentes rodoviários

		Road		2%		2%		2%		2%		2%				Percentagem de sinistros com processo judicial  (relativamente ao n.o oficial de acidentes)

		Rail				0%		0%		0%		0%				1.9%

		Aviation				0%		0%		0%		0%				Despesas de custas médias em 1987:						51000		$

		Inland navigation				0%		0%		0%		0%				Inflacção 87-98						2.3441665991

		Maritime shipping				0%		0%		0%		0%				Despesas de custas médias em 1998:						119552.496552503		>>> 120 contos

																Custas médias em 1998 (Euros):						600

		Legal system cost rate per process		600.00		Lawers  cost rate per process.						1050.00

		Table 3.3:		Time requirements by the insurance sector

		Time consumption of motor		Material damages				Health damages								Despesas inerentes a custas de peritagem  de acidentes rodoviários

		vehicle insurance		Slight		Severe		Sl. Injury		Sev. Injury		Death				Percentagem de sinistros peritados >>> assume-se que todos os casos reportados

		Road		1.00		1.00		1.00		1.00		1.00				100.0%

		Rail		0.00		0.00		1.00		1.00		1.00				Custo por peritagem						15000		$

		Aviation		0.00		0.00		1.00		1.00		1.00				Factor de peritagens por acidente						1.8

		Inland navigation		0.00		0.00		1.00		1.00		1.00				Custo de peritagem por acidente						27000		>>> 27 contos

		Maritime shipping		0.00		0.00		1.00		1.00		1.00				Custo de peritagem 1998 (Euros):						135

		Time consumption of		Material damages				Health damages

		health insurance		Slight		Severe		Sl. Injury		Sev. Injury		Death				Veículos Rodoviários: __> não utilizei o valor do rel. Da PRP de 2.500$ por sinistro

		Road						0.00								É um valor demasiadamente baixo e irrealista. Utilizei o valor de 15.000$ por peritagem

		Rail						0.00		0.00		0.00				e um factor de 1,8 peritagens por acidente (estimativas grosseiras obtidas por conversas com peritos do sector)

		Aviation						0.00		0.00		0.00

		Inland navigation						0.00		0.00		0.00

		Maritime shipping						0.00		0.00		0.00

		Costs of		Material damages				Health damages

		legal cost insruance		Slight		Severe		Sl. Injury		Sev. Injury		Death

		Road

		Rail		0.00		0.00		0.00		0.00		0.00

		Aviation		0.00		0.00		0.00		0.00		0.00

		Inland navigation		0.00		0.00		0.00		0.00		0.00

		Maritime shipping		0.00		0.00		0.00		0.00		0.00

		Insurance cost rate / accident		135.00

		Table 3.4:		Administrative costs per accident / material damage

												7.4		11.0						27.0		27.0

		Unit Costs 1998		Reported cases				Unreported cases				Police				Justice				Vehicle insurance				Lawers fees				Total costs by cost bearer (Million Euro)								TOTAL

				Slight		Severe		Slight		Severe		Slight		Severe		Slight		Severe		Slight		Severe		Slight		Severe		All 
transport 
users		Individual
transport
user		State 
sector /
tax payer		Private
sector		TOTAL

		Road Accidents		509,564		49,319		178,348		12,329																		101.19		11.74		28.20		0.00		141.12		28.2248133524

		Damage to vehicles		509,564		49,319		178,348		12,329																		101.19		11.74		28.20		0.00		141.12

		Passenger car		290,515		28,123		101,681		7,031		36.83		55.24		12.00		12.00		135.00		135.00		21.00		21.000		57.69		6.69		16.08				80.46

		Motorcycle & mopeds		179,425		17,367		62,798		4,341		36.83		55.24		12.00		12.00		135.00		135.00		21.00		21.00		35.63		4.13		9.93				49.69

		Bus / Coach, Trolley & Tram		6,538		636		2,288		159		36.83		55.24		12.00		12.00		135.00		135.00		21.00		21.00		1.30		0.15		0.36				1.81

		LGV		20,950		2,030		7,333		507		36.83		55.24		12.00		12.00		135.00		135.00		21.00		21.00		4.16		0.48		1.16				5.80

		HGV		5,013		484		1,755		121		36.83		55.24		12.00		12.00		135.00		135.00		21.00		21.00		1.00		0.12		0.28				1.39

		Others		7,123		679		2,493		170		36.83		55.24		12.00		12.00		135.00		135.00		21.00		21.00		1.41		0.16		0.39				1.97

		Other public property		0		0		0		0		36.83		55.24		12.00		12.00		135.00		135.00		21.00		21.00		0.00		0.00		0.00				0.00

		Other private property		0		0		0		0		36.83		55.24		12.00		12.00		135.00		135.00		21.00		21.00		0.00		0.00		0.00				0.00
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		Rolling stock		23		163		0		0		552.41		552.41		0.00		0.00		0.00		0.00		0.00		0.00		0.00				0.10				0.10

		Other rail assets		0		90		0		0		552.41		552.41		0.00		0.00		0.00		0.00		0.00		0.00		0.00				0.05				0.05

		Other public property		0		0		0		0		552.41		552.41		0.00		0.00		0.00		0.00		0.00		0.00		0.00				0.00				0.00

		Other private property		0		0		0		0		552.41		552.41		0.00		0.00		0.00		0.00		0.00		0.00		0.00				0.00				0.00

		Aviation Accidents		10		14		0		0																		0.000000		0.000000		0.022096		0.000000		0.022096

		Rolling stock		10		14		0		0		920.69		920.69		0.00		0.00		0.00		0.00		0.00		0.00		0.000000				0.022096				0.022096

		Other rail assets		0		0		0		0		920.69		920.69		0.00		0.00		0.00		0.00		0.00		0.00		0.000000				0.000000				0.000000

		Other public property		0		0		0		0		920.69		920.69		0.00		0.00		0.00		0.00		0.00		0.00		0.000000				0.000000				0.000000

		Other private property		0		0		0		0		920.69		920.69		0.00		0.00		0.00		0.00		0.00		0.00		0.000000				0.000000				0.000000

		Inland navigation		0		0		0		0																		0.00		0.00		0.00		0.00		0.00

		Rolling stock		:		:		:		:		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00										0.00

		Other rail assets		:		:		:		:		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00										0.00

		Other public property		:		:		:		:		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00										0.00

		Other private property		:		:		:		:		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00										0.00

		Maritime Shipping		0		0		0		0																		0.00		0.00		0.00		0.00		0.00

		Rolling stock		:		:		:		:		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00										0.00

		Other rail assets		:		:		:		:		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00										0.00

		Other public property		:		:		:		:		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00										0.00

		Other private property		:		:		:		:		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00										0.00

		Table 3.5:		Administrative costs per injury / fatality

																14.7		36.8		22.1

				Reported health cases						Total health cases						Police						Legal system						Vehicle insurance						Lawers fees						Total costs by cost bearer

				slight		severe		death		slight		severe		death		slight		severe		death		slight		severe		death		slight		severe		death		slight		severe		death		All 
transport 
users		Individual
transport
user		State 
sector /
tax payer		Private
sector		TOTAL

		Road / public transport		58,426		8,177		1,865		23,370		8,751		279																										0.00		0.00		6.02		0.00		6.02		1203.01879707

		Car drivers		14,444		2,021		441		5,778		2,162		66		73.65		184.14		110.48		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00				1.48				1.48

		Car passengers		13,373		1,872		359		5,349		2,003		54		73.65		184.14		110.48		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00				1.37				1.37

		Motorcycle & mopeds drivers		14,526		2,033		441		5,810		2,175		66		73.65		184.14		110.48		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00				1.49				1.49

		Motorcycle & mopeds passengers		2,654		371		47		1,062		397		7		73.65		184.14		110.48		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00				0.27				0.27

		Public Transport personnel		158		22		6		63		24		1		73.65		184.14		110.48		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00				0.02				0.02

		Public Transport passengers		468		66		6		187		71		1		73.65		184.14		110.48		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00				0.05				0.05

		LGV drivers		1,286		180		41		514		193		6		73.65		184.14		110.48		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00				0.13				0.13

		LGV personnel		720		101		9		288		108		1		73.65		184.14		110.48		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00				0.07				0.07

		Other Light Vehicle drivers		274		38		7		110		41		1		73.65		184.14		110.48		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00				0.03				0.03

		Other Light Vehicle personnel		373		52		6		149		56		1		73.65		184.14		110.48		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00				0.04				0.04

		HGV drivers		284		40		26		114		43		4		73.65		184.14		110.48		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00				0.03				0.03

		HGV personnel		196		27		5		78		29		1		73.65		184.14		110.48		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00				0.02				0.02

		Other Heavy Vehicle drivers		31		4		3		12		4		0		73.65		184.14		110.48		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00				0.00				0.00

		Other Heavy Vehicle personnel		4		0		0		2		0		0		73.65		184.14		110.48		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00				0.00				0.00

		Pedestrians		7,627		1,069		356		3,051		1,144		53		73.65		184.14		110.48		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00				0.80				0.80

		Cyclists		1,408		197		65		563		211		10		73.65		184.14		110.48		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00				0.15				0.15

		Others		600		84		47		240		90		7		73.65		184.14		110.48		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00				0.06				0.06

		Rail traffic		96		68		108		0		0		0																										0.00		0.00		0.03		0.00		0.03

		Passengers		43		11		11		0		0		0		73.65		184.14		110.48		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00				0.01				0.01

		Rail staff		32		8		2		0		0		0		73.65		184.14		110.48		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00				0.00				0.00

		Collisions, mainly at level grade		7		16		26		0		0		0		73.65		184.14		110.48		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00				0.01				0.01

		Unprotected at level grade		1		4		10		0		0		0		73.65		184.14		110.48		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00				0.00				0.00

		Unp. crossing  rail facilities		12		28		56		0		0		0		73.65		184.14		110.48		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00				0.01				0.01

		Suicide		0		0		0		0		0		0		73.65		184.14		110.48		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00				0.00				0.00

		Others		1		1		3		0		0		0		73.65		184.14		110.48		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00				0.00				0.00

		Aviation		4		6		7		0		0		0																										0.00000		0.00000		0.00217		0.00000		0.00217

		Non-specified		4		6		7		0		0		0		73.65		184.14		110.48		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00000				0.00217				0.00217

		Inland navigation		0		0		0		0		0		0																										0.00		0.00		0.00		0.00		0.00

		Passengers		:		:		:		:		:		:		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00				0.00				0.00

		On-board staff		:		:		:		:		:		:		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00				0.00				0.00

		Other staff		:		:		:		:		:		:		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00				0.00				0.00

		Others		:		:		:		:		:		:		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00				0.00				0.00

		Short sea shipping		0		0		0		0		0		0																										0.00		0.00		0.00		0.00		0.00

		Passengers		:		:		:		:		:		:		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00				0.00				0.00

		On-board staff		:		:		:		:		:		:		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00				0.00				0.00

		Other staff		:		:		:		:		:		:		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00				0.00				0.00

		Others		:		:		:		:		:		:		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00				0.00				0.00



IWW:
liability
comprehensive 
partial coverage
motor vehicle accident

Relevant dataset: Reported number of accidents

IWW:
Relevant Dataset: Total number of accidents

IWW:
Relevant Dataset: Total accidents / victims

Claus Doll:
Administrative costs of  vehicle / liability insurance companies

Claus Doll:
Costs reported to but not covered by liability insurance
plus costs not reported in the case of damages to vehicles

Claus Doll:
Costs not reported to liability insurance in the case of damages to public property

Claus Doll:
Costs not reported to liability insurance in the case of damages to other private property

Claus Doll:
Cósts covered by liability for all types of damage

Claus Doll:
Costs reported to but not covered by liability insurance
plus costs not reported in the case of damages to vehicles

Claus Doll:
Costs not reported to liability insurance in the case of damages to public property

Claus Doll:
Costs not reported to liability insurance in the case of damages to other private property

Paulo Matos Martins:
Informação recolhida junto do Gabinete de Estudos da PSP.
A GNR não tem nenhuns dados estatísticos deste tipo

Paulo Matos Martins:
Baseado no Relatório da PRP de 1987 com adaptações - Quadro 20

Paulo Matos Martins:
Baseado no Relatório da PRP de 1987 com adaptações - Quadro 20

Paulo Matos Martins:
Baseado no Relatório da PRP de 1987 com adaptações - Quadro 20

Paulo Matos Martins:
Tempo das autoridades em geral, incluindo as autoridades com jurisprudência na área ferroviária - INTF

Paulo Matos Martins:
Tempo das autoridades em geral, incluindo as autoridades com jurisprudência na avaição civil - INAC, Observatório Ac. / Autoridade para a Segurança Aérea
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		4. Medical Costs

		Relevant physical unit:

		- Total injuries

		Valuation basis:

		- Ambulant and stationary costs of the health sector

		- Transfers from vehicle insurance to the health sector

		General remark:

		- The unit costs developed in tables 3.1 to 3.3 may entered directly in the

		output tables 3.4 and 3.5.

		Table 4.1a:		Valores Alemães

		Cost category		Slight injuries				Severe injuries				Death cas.

				with SRWP		No SRWP		with SRWP		No SRWP

		Stationary tre4atment		0.00		0.00		16067.34		3407.43		655.27

		Ambulant treatment		760.12		183.48		917.38		314.53		52.42

		Transport		52.42		52.42		838.75		235.90		393.16

		Follow-up treatment		104.84		26.21		445.59		52.42		0.00

		Aids		0.00		0.00		1231.92		104.84		0.00

		Supporting measures		2516.25		0.00		2516.25		0.00		0.00

		Rehabilitation		0.00		0.00		655.27		26.21		0.00

		Nursing		0.00		0.00		498.01		52.42		0.00

		TOTAL		3433.64		262.11		23170.51		4193.76		1100.86

		Table 4.1b:		Cost values in Euro 1998

		Cost category		Slight injuries				Severe injuries				Death cas.

				with SRWP		No SRWP		with SRWP		No SRWP						PPP Portugal		PPP Alemanhã

		Stationary tre4atment		0.00		0.00		11096.74		2353.30		452.56				74.52				107.9

		Ambulant treatment		524.97		126.72		633.58		217.23		36.20

		Transport		36.20		36.20		579.27		162.92		271.54

		Follow-up treatment		72.41		18.10		307.74		36.20		0.00				Var. GDP 98		1

		Aids		0.00		0.00		850.81		72.41		0.00

		Supporting measures		1737.82		0.00		1737.82		0.00		0.00

		Rehabilitation		0.00		0.00		452.56		18.10		0.00

		Nursing		0.00		0.00		343.94		36.20		0.00

		TOTAL		2371.41		181.02		16002.47		2896.37		760.30

				474.3		36.2		3200.5		579.3		152.1

		Table 4.2:		Share of cases with steady reduction of working power

				% SRWP				Average  unit costs

				Slight injuries		Severe injuries		Slight inj.		Severe inj.		Death

		Road		0.30%		11.88%		188		4,453		760

		Rail		0.30%		11.88%		188		4,453		760

		Air		0.30%		11.88%		188		4,453		760

		Inland navigation		0.30%		11.88%		188		4,453		760

		Short sea shipping		0.30%		11.88%		188		4,453		760

		Table 4.3:		Share of health costs covered by motor vehicle accident insurance

				Slight injuries		Severe injuries		Death casualty

		Road		0.00%		0.00%		0.00%

		Rail		0.00%		0.00%		0.00%

		Air		0.00%		0.00%		0.00%

		Inland navigation		0.00%		0.00%		0.00%

		Short sea shipping		0.00%		0.00%		0.00%

		Table 4.4		Total Medical Costs

										37.5205900343		890.5451538562		152.0596814702

				Total injuries / fatalities						Unit costs for health system						Unit transfers from liability insurance						Total costs by cost bearer (Million Euro)

				slight		severe		death		slight		severe		death		slight		severe		death		All 
transport 
users		Individual
transport
user		State 
sector /
tax payer		Private
sector		TOTAL

		Road / public transport		81,796		16,928		2,144														0.00		0.00		92.35		0.00		92.35		18.470198504

		Car drivers		20,222		4,183		507		187.60		4,452.73		760.30		0.00		0.00		0.00		0.00				22.80				22.80

		Car passengers		18,722		3,875		413		187.60		4,452.73		760.30		0.00		0.00		0.00		0.00				21.08				21.08

		Motorcycle & mopeds drivers		20,336		4,208		507		187.60		4,452.73		760.30		0.00		0.00		0.00		0.00				22.94				22.94

		Motorcycle & mopeds passengers		3,716		768		54		187.60		4,452.73		760.30		0.00		0.00		0.00		0.00				4.16				4.16

		Public Transport personnel		221		46		7		187.60		4,452.73		760.30		0.00		0.00		0.00		0.00				0.25				0.25

		Public Transport passengers		655		137		7		187.60		4,452.73		760.30		0.00		0.00		0.00		0.00				0.74				0.74

		LGV drivers		1,800		373		47		187.60		4,452.73		760.30		0.00		0.00		0.00		0.00				2.03				2.03

		LGV personnel		1,008		209		10		187.60		4,452.73		760.30		0.00		0.00		0.00		0.00				1.13				1.13

		Other Light Vehicle drivers		384		79		8		187.60		4,452.73		760.30		0.00		0.00		0.00		0.00				0.43				0.43

		Other Light Vehicle personnel		522		108		7		187.60		4,452.73		760.30		0.00		0.00		0.00		0.00				0.58				0.58

		HGV drivers		398		83		30		187.60		4,452.73		760.30		0.00		0.00		0.00		0.00				0.47				0.47

		HGV personnel		274		56		6		187.60		4,452.73		760.30		0.00		0.00		0.00		0.00				0.31				0.31

		Other Heavy Vehicle drivers		43		8		3		187.60		4,452.73		760.30		0.00		0.00		0.00		0.00				0.05				0.05

		Other Heavy Vehicle personnel		6		0		0		187.60		4,452.73		760.30		0.00		0.00		0.00		0.00				0.00				0.00

		Pedestrians		10,678		2,213		409		187.60		4,452.73		760.30		0.00		0.00		0.00		0.00				12.17				12.17

		Cyclists		1,971		408		75		187.60		4,452.73		760.30		0.00		0.00		0.00		0.00				2.24				2.24

		Others		840		174		54		187.60		4,452.73		760.30		0.00		0.00		0.00		0.00				0.97				0.97

		Rail traffic		96		68		108														0.00		0.00		0.40		0.00		0.40

		Passengers		43		11		11		187.60		4,452.73		760.30		0.00		0.00		0.00		0.00				0.07				0.07

		Rail staff		32		8		2		187.60		4,452.73		760.30		0.00		0.00		0.00		0.00				0.04				0.04

		Collisions, mainly at level grade		7		16		26		187.60		4,452.73		760.30		0.00		0.00		0.00		0.00				0.09				0.09

		Unprotected at level grade		1		4		10		187.60		4,452.73		760.30		0.00		0.00		0.00		0.00				0.03				0.03

		Unp. crossing  rail facilities		12		28		56		187.60		4,452.73		760.30		0.00		0.00		0.00		0.00				0.17				0.17

		Suicide		0		0		0		187.60		4,452.73		760.30		0.00		0.00		0.00		0.00				0.00				0.00

		Others		1		1		3		187.60		4,452.73		760.30		0.00		0.00		0.00		0.00				0.01				0.01

		Aviation		4		6		7														0.00		0.00		0.03		0.00		0.03

		Non-specified		4		6		7		187.60		4,452.73		760.30		0.00		0.00		0.00		0.00				0.03				0.03

		Inland navigation		0		0		0														0.00		0.00		0.00		0.00		0.00

		Passengers		:		:		:		187.60		4,452.73		760.30		0.00		0.00		0.00		0.00				0.00				0.00

		On-board staff		:		:		:		187.60		4,452.73		760.30		0.00		0.00		0.00		0.00				0.00				0.00

		Other staff		:		:		:		187.60		4,452.73		760.30		0.00		0.00		0.00		0.00				0.00				0.00

		Others		:		:		:		187.60		4,452.73		760.30		0.00		0.00		0.00		0.00				0.00				0.00

		Maritime shipping		0		0		0														0.00		0.00		0.00		0.00		0.00

		Passengers		:		:		:		187.60		4,452.73		760.30		0.00		0.00		0.00		0.00				0.00				0.00

		On-board staff		:		:		:		187.60		4,452.73		760.30		0.00		0.00		0.00		0.00				0.00				0.00

		Other staff		:		:		:		187.60		4,452.73		760.30		0.00		0.00		0.00		0.00				0.00				0.00

		Others		:		:		:		187.60		4,452.73		760.30		0.00		0.00		0.00		0.00				0.00				0.00



Claus Doll:
Cósts covered by liability for all types of damage

Claus Doll:
Costs reported to but not covered by liability insurance
plus costs not reported in the case of damages to vehicles

Claus Doll:
Costs not reported to liability insurance in the case of damages to public property

Claus Doll:
Costs not reported to liability insurance in the case of damages to other private property
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		7. Produktion losses and replacement costs

										Total sem undrep

		Table 5.1:		Victims by age class				Total rep.		1865						Total rep.		Total						Table 5.1:		Victims by age class				Total rep.		1865

								1853		2145						66089		66603												1853		2145

		Age class		Average age		Production years lost		Death casualties		Death cas. Corr.						Injuries		Injuries, corr						Age class		Average age		Production years lost		Death casualties		Death cas. Corr.

		<18		15		47		175		203						9664		14438						<18		15		47		175		203

		18-20		19.5		45.5		155		179						7459		11144						18-20		19.5		45.5		155		179

		21-24		22.5		42.5		225		260						9017		13472						21-24		22.5		42.5		225		260

		25-29		27		38		205		237						7822		11686						25-29		27		38		205		237

		30-34		32		33		137		159						5553		8296						30-34		32		33		137		159

		35-49		37		28		334		387						12191		18214						35-49		37		28		334		387

		50-64		57		8		290		336		82.1%				8340		12460		90.9%				50-64		57		8		290		336		72.6%

		>65		70		0		332		384						6043		9028						>65		70		0		332		384

		Average lost production years		39.3		26.3		32.10		32.09						34.40		34.40						Average lost production years		39.3		26.3		32.10		32.09

						Não definidos		12		68835		anos perdidos																Não definidos		12		68835		anos perdidos

		Table 5.2:		Duration of disability to work																				Table 5.2:		Duration of disability to work

		Category of treatment		Slight injuries				Severe injuries				Death cas.

				No SRWP		with SRWP		No SRWP		with SRWP

		Stationary treatment (days)						17		65								Não tinha valores e usei os dados alemães

		Rehabilitation time (days)								6								Não deve andar muito longe da realidade, uma vez que se tratam de estatísticas físicas de 'grandes números'

		Nursing (days)						2		6

		Disability to work (days)		17		79		64		224

		Duration of temporal reduction of working power (days)				294		294		10579		9977		27.3

		Degree of reduction of working power (%)				25%		25%		25%		100%																54

		Share of victims in employabel age		90.9%		90.9%		90.9%		90.9%		82.1%

		Employment rate		95.0%		95.0%		95.0%		95.0%		95.0%

		Annuity factor		0.00000		0.00067		0.00067		0.00067		0.00270

		Lost working time (years)		0.040		0.361		0.370		6.966		21.320				20.7336523126

												45731		Anos perdidos

												66838		Anos perdidos (comp. com PRP87) - 65000

		Table 5.3:		Estimation of Net Production Loss

								contos

		Average income per capita and year				6,702		1340								1153.8461538461

		Prod.potential / GNP				104%										2307.6923076923		192.3076923077

		Gross production potential / capita and year				6,941

		Private consumption per capita and year				4,150		830		Introduzi correcções (23% para homogeneizar 2 estudos diferentes; 15% para retirar o consumo de bens duráveis e fixos, como a habitação:

		Net Production Potential				2,791		558		<<< valor muito baixo quando comparado com a Alemanha - com a correcção ficou melhor!

						41.6%

		Table 5.4:		Replacement costs at the victim's former working place

																Dados Alemães

				Slight inj.		Severe inj.		Death		<<<< relação semelhante à alemã						Severe inj.		Death

		All modes				1,340		1,340		20%						3,007		3,007

								268

		Table 5.5:		Working years lost per injury / death casualty

		Gross production loss		% SRWP				Average lost working time (years)

				Slight injury		Severe injury		Slight injury		Severe injury		<

		Road		0.30%		11.88%		0.04		1.15		21.32

		Rail		0.30%		11.88%		0.04		1.15		21.32

		Air		0.30%		11.88%		0.04		1.15		21.32

		Inland navigation		0.30%		11.88%		0.04		1.15		21.32

		Short sea shipping		0.30%		11.88%		0.04		1.15		21.32

								15

		Table 5.6:		Production loss and future consumption per casualty

				Gross production loss per victim						Future Consumption loss per vict.						Replacement costs

				Slight inj.		Severe inj.		Death		Slight inj.		Severe inj.		Death		Slight inj.		Severe inj.		Death																																						Estudo Português

		Road		286		8,006		147,983						88,477		0		1,546		28,577																																						Fleves		Fgraves		Mortos		Total

		Rail		286		8,006		147,983						88,477		0		1,546		28,577																																						2514		56387		141511		200412

		Air		286		8,006		147,983						88,477		0		1,546		28,577																																						58,426		8,177		1,865

		Inland navigation		286		8,006		147,983						88,477		0		1,546		28,577																																						43		6896		75877

		Short sea shipping		286		8,006		147,983						88,477		0		1,546		28,577																																										2168

				57		1601		29,597		0		0		17,695				309		5,715		contos

								Perda por vitima						11,901				Parecem-me valores aceitáveis

		Table 5.7:		Total Cost of Production Losses

										Unit Values																																								35312

				Total health cases						Gross production loss						Future consumption						Replacement costs						Total unit costs						Total costs by cost bearer (Million Euro)												Total unit costs

				Slight 
injury		Severe 
Injury		Death
casualty		Slight 
injury		Severe 
Injury		Death
casualty		Slight 
injury		Severe 
Injury		Death
casualty		Slight 
injury		Severe 
Injury		Death
casualty		Slight 
injury		Severe 
Injury		Death
casualty		All 
transport 
users		Individual
transport
user		State 
sector /
tax payer		Private
sector		TOTAL				Slight 
injury		Severe 
Injury		Death
casualty		Private
sector		TOTAL

		Road / public transport		81,796		16,928		2,144																																373.908		373.908		74.7815642226								563.603		563.603		112.7206454636

		Car drivers		20,222		4,183		507		286		8,006		147,983		0		0		88,477		0		1,546		28,577		286		9,551		88,083								90.390		90.390				286		9,551		176,560		135.248		135.248

		Car passengers		18,722		3,875		413		286		8,006		147,983		0		0		88,477		0		1,546		28,577		286		9,551		88,083								78.739		78.739				286		9,551		176,560		115.281		115.281

		Motorcycle & mopeds drivers		20,336		4,208		507		286		8,006		147,983		0		0		88,477		0		1,546		28,577		286		9,551		88,083								90.661		90.661				286		9,551		176,560		135.519		135.519

		Motorcycle & mopeds passengers		3,716		768		54		286		8,006		147,983		0		0		88,477		0		1,546		28,577		286		9,551		88,083								13.154		13.154				286		9,551		176,560		17.932		17.932

		Public Transport personnel		221		46		7		286		8,006		147,983		0		0		88,477		0		1,546		28,577		286		9,551		88,083								1.119		1.119				286		9,551		176,560		1.738		1.738

		Public Transport passengers		655		137		7		286		8,006		147,983		0		0		88,477		0		1,546		28,577		286		9,551		88,083								2.112		2.112				286		9,551		176,560		2.732		2.732

		LGV drivers		1,800		373		47		286		8,006		147,983		0		0		88,477		0		1,546		28,577		286		9,551		88,083								8.217		8.217				286		9,551		176,560		12.375		12.375

		LGV personnel		1,008		209		10		286		8,006		147,983		0		0		88,477		0		1,546		28,577		286		9,551		88,083								3.165		3.165				286		9,551		176,560		4.050		4.050

		Other Light Vehicle drivers		384		79		8		286		8,006		147,983		0		0		88,477		0		1,546		28,577		286		9,551		88,083								1.569		1.569				286		9,551		176,560		2.277		2.277

		Other Light Vehicle personnel		522		108		7		286		8,006		147,983		0		0		88,477		0		1,546		28,577		286		9,551		88,083								1.797		1.797				286		9,551		176,560		2.417		2.417

		HGV drivers		398		83		30		286		8,006		147,983		0		0		88,477		0		1,546		28,577		286		9,551		88,083								3.549		3.549				286		9,551		176,560		6.203		6.203

		HGV personnel		274		56		6		286		8,006		147,983		0		0		88,477		0		1,546		28,577		286		9,551		88,083								1.142		1.142				286		9,551		176,560		1.673		1.673

		Other Heavy Vehicle drivers		43		8		3		286		8,006		147,983		0		0		88,477		0		1,546		28,577		286		9,551		88,083								0.353		0.353				286		9,551		176,560		0.618		0.618

		Other Heavy Vehicle personnel		6		0		0		286		8,006		147,983		0		0		88,477		0		1,546		28,577		286		9,551		88,083								0.002		0.002				286		9,551		176,560		0.002		0.002

		Pedestrians		10,678		2,213		409		286		8,006		147,983		0		0		88,477		0		1,546		28,577		286		9,551		88,083								60.214		60.214				286		9,551		176,560		96.401		96.401

		Cyclists		1,971		408		75		286		8,006		147,983		0		0		88,477		0		1,546		28,577		286		9,551		88,083								11.066		11.066				286		9,551		176,560		17.702		17.702

		Others		840		174		54		286		8,006		147,983		0		0		88,477		0		1,546		28,577		286		9,551		88,083								6.658		6.658				286		9,551		176,560		11.436		11.436

		Rail traffic		96		68		108																										0		0		0		10.190		10.190										19.745		19.745

		Passengers		43		11		11		286		8,006		147,983		0		0		88,477		0		1,546		28,577		286		9,551		88,083								1.086		1.086				286		9,551		176,560		2.060		2.060

		Rail staff		32		8		2		286		8,006		147,983		0		0		88,477		0		1,546		28,577		286		9,551		88,083								0.262		0.262				286		9,551		176,560		0.439		0.439

		Collisions, mainly at level grade		7		16		26		286		8,006		147,983		0		0		88,477		0		1,546		28,577		286		9,551		88,083								2.445		2.445				286		9,551		176,560		4.745		4.745

		Unprotected at level grade		1		4		10		286		8,006		147,983		0		0		88,477		0		1,546		28,577		286		9,551		88,083								0.919		0.919				286		9,551		176,560		1.804		1.804

		Unp. crossing  rail facilities		12		28		56		286		8,006		147,983		0		0		88,477		0		1,546		28,577		286		9,551		88,083								5.204		5.204				286		9,551		176,560		10.158		10.158

		Suicide		0		0		0		286		8,006		147,983		0		0		88,477		0		1,546		28,577		286		9,551		88,083								0.000		0.000				286		9,551		176,560		0.000		0.000

		Others		1		1		3		286		8,006		147,983		0		0		88,477		0		1,546		28,577		286		9,551		88,083								0.274		0.274				286		9,551		176,560		0.540		0.540

		Aviation		4		6		7																										0		0		0		0.675		0.675										1.294		1.294

		Others		4		6		7		286		8,006		147,983		0		0		88,477		0		1,546		28,577		286		9,551		88,083								0.675		0.675				286		9,551		176,560		1.294		1.294

		Inland navigation		0		0		0																										0		0		0		0.000		0										0.000		0

		Passengers		:		:		:		286		8,006		147,983		0		0		88,477		0		1,546		28,577		286		9,551		88,083								0.000		0				286		9,551		176,560		0.000		0

		On-board staff		:		:		:		286		8,006		147,983		0		0		88,477		0		1,546		28,577		286		9,551		88,083								0.000		0				286		9,551		176,560		0.000		0

		Other staff		:		:		:		286		8,006		147,983		0		0		88,477		0		1,546		28,577		286		9,551		88,083								0.000		0				286		9,551		176,560		0.000		0

		Others		:		:		:		286		8,006		147,983		0		0		88,477		0		1,546		28,577		286		9,551		88,083								0.000		0				286		9,551		176,560		0.000		0

		Maritime shipping		0		0		0																										0		0		0		0.000		0										0.000		0

		Passengers		:		:		:		286		8,006		147,983		0		0		88,477		0		1,546		28,577		286		9,551		88,083								0.000		0				286		9,551		176,560		0.000		0

		On-board staff		:		:		:		286		8,006		147,983		0		0		88,477		0		1,546		28,577		286		9,551		88,083								0.000		0				286		9,551		176,560		0.000		0

		Other staff		:		:		:		286		8,006		147,983		0		0		88,477		0		1,546		28,577		286		9,551		88,083								0.000		0				286		9,551		176,560		0.000		0

		Others		:		:		:		286		8,006		147,983		0		0		88,477		0		1,546		28,577		286		9,551		88,083								0.000		0				286		9,551		176,560		0.000		0

																												57		1,910		17,617														57		1,910		35,312



Paulo:
Dados de 1998, 
Relatório de 1998, DGV,
pg 31, quadro 17

Paulo:
1998-values

IWW:
From Sheet "Medical"

IWW:
cash equivalent / present value of unit payment (1 Euro) over working time lost. Interest rate from Parameter-shjeet.

IWW:
cash equivalent / present value of unit payment (1 Euro) over working time lost. Interest rate from Parameter-shjeet.

IWW:
Autoregression from Cochrane-Orcutt

Claus Doll:
Cósts covered by liability for all types of damage

Claus Doll:
Costs reported to but not covered by liability insurance
plus costs not reported in the case of damages to vehicles

Claus Doll:
Costs not reported to liability insurance in the case of damages to public property

Claus Doll:
Costs not reported to liability insurance in the case of damages to other private property

Paulo:
Ver calculo na 
Sheet "CEc UNITE"

Paulo:
1998-values

Paulo:
1998-values

Paulo:
1998-values

Claus Doll:
Costs not reported to liability insurance in the case of damages to other private property

Paulo:
Dados de 1998, 
Relatório de 1998, DGV,
pg 31, quadro 17

Paulo:
1998-values

Paulo:
1998-values

Paulo Matos Martins:
Correcções:
1. De 77,1% para corrigir a série para o valor de 820.814$00 apresentado no estudo Portugal Social como valor médio;
2. De -15% para retirar o valor do consumo de bens duráveis e fixos, que são herdáveis.

Paulo Matos Martins:
Apesar de feridos, continuam a consumir durante o periodo em que estão feridos
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		UNITEAccident Accounts - Portugal 1998

		6. Risk Value

		Table 6.1:		Risk values and gratification payments

				1%		15%		100%

				Own risk value (market values)						Relatives and friends (market v.)						Gratification and transfer payments

				Slight inj.		Severe inj.		Death		Slight inj.		Severe inj.		Death		Slight inj.		Severe inj.		Death

		Road		11,200		168,000		1,120,000		0		0		0		0		0		0

		Rail		11,200		168,000		1,120,000		0		0		0		0		0		0

		Air		11,200		168,000		1,120,000		0		0		0		0		0		0				Infl=		1.043

		Inland navigation		11,200		168,000		1,120,000		0		0		0		0		0		0				Euro Ex.Rate=		4.988028731

		Short sea shipping		11,200		168,000		1,120,000		0		0		0		0		0		0

		Suicides		0		0		0		0		0		0		0		0		0

								224,000

		Factor for Relatives & friends						0

		Factor cost						1.231

		Indirect Taxation on Consumer Expenditure						23.1%

		Degree of externality of Own Risk Value						0%

																148840812		462047766.043867		390134849.715678																						1024.2

		Table 6.2:		Risk Value per injury / fatality												1820		27295		181966																1001.0234281072						5,121

				Casualties reported to police						Total injuries / fatalities						Own Risk						Relatives and friends						Gratifications						Total costs by cost bearer

				slight		severe		death		slight		severe		death		slight		severe		death		slight		severe		death		slight		severe		death		All 
transport 
users		Individual
transport
user		State 
sector /
tax payer		Private
sector		TOTAL

		Road / public transport		58,426		8,177		1,865		81,796		16,928		2,144																				0		5,005		0		0		5,005		1001.0234281072

		Car drivers		14,444		2,021		441		20,222		4,183		507		9,098		136,474		909,829		0		0		0		0		0		0		0		1,216		0				1,216

		Car passengers		13,373		1,872		359		18,722		3,875		413		9,098		136,474		909,829		0		0		0		0		0		0		0		1,075		0				1,075

		Motorcycle & mopeds drivers		14,526		2,033		441		20,336		4,208		507		9,098		136,474		909,829		0		0		0		0		0		0		0		1,221		0				1,221						1

		Motorcycle & mopeds passengers		2,654		371		47		3,716		768		54		9,098		136,474		909,829		0		0		0		0		0		0		0		188		0				188

		Public Transport personnel		158		22		6		221		46		7		9,098		136,474		909,829		0		0		0		0		0		0		0		15		0				15

		Public Transport passengers		468		66		6		655		137		7		9,098		136,474		909,829		0		0		0		0		0		0		0		31		0				31

		LGV drivers		1,286		180		41		1,800		373		47		9,098		136,474		909,829		0		0		0		0		0		0		0		110		0				110

		LGV personnel		720		101		9		1,008		209		10		9,098		136,474		909,829		0		0		0		0		0		0		0		47		0				47

		Other Light Vehicle drivers		274		38		7		384		79		8		9,098		136,474		909,829		0		0		0		0		0		0		0		22		0				22

		Other Light Vehicle personnel		373		52		6		522		108		7		9,098		136,474		909,829		0		0		0		0		0		0		0		26		0				26

		HGV drivers		284		40		26		398		83		30		9,098		136,474		909,829		0		0		0		0		0		0		0		42		0				42

		HGV personnel		196		27		5		274		56		6		9,098		136,474		909,829		0		0		0		0		0		0		0		16		0				16

		Other Heavy Vehicle drivers		31		4		3		43		8		3		9,098		136,474		909,829		0		0		0		0		0		0		0		4		0				4

		Other Heavy Vehicle personnel		4		0		0		6		0		0		9,098		136,474		909,829		0		0		0		0		0		0		0		0		0				0

		Pedestrians		7,627		1,069		356		10,678		2,213		409		9,098		136,474		909,829		0		0		0		0		0		0		0		771		0				771

		Cyclists		1,408		197		65		1,971		408		75		9,098		136,474		909,829		0		0		0		0		0		0		0		142		0				142

		Others		600		84		47		840		174		54		9,098		136,474		909,829		0		0		0		0		0		0		0		81		0				81

		Rail traffic		96		68		108		96		68		108		9,098		136,474		909,829		0		0		0		0		0		0		0		108		0		0		108

		Passengers		43		11		11		43		11		11		9,098		136,474		909,829		0		0		0		0		0		0		0		12		0				12

		Rail staff		32		8		2		32		8		2		9,098		136,474		909,829		0		0		0		0		0		0		0		3		0				3

		Collisions, mainly at level grade		7		16		26		7		16		26		9,098		136,474		909,829		0		0		0		0		0		0		0		26		0				26

		Unprotected at level grade		1		4		10		1		4		10		9,098		136,474		909,829		0		0		0		0		0		0		0		10		0				10

		Unp. crossing  rail facilities		12		28		56		12		28		56		9,098		136,474		909,829		0		0		0		0		0		0		0		55		0				55

		Suicide		0		0		0		0		0		0		9,098		136,474		909,829		0		0		0		0		0		0		0		0		0				0

		Others		1		1		3		1		1		3		9,098		136,474		909,829		0		0		0		0		0		0		0		3		0				3

		Aviation		4		6		7		4		6		7																				0		7		0		0		7

		Non-specified		4		6		7		4		6		7		9,098		136,474		909,829		0		0		0		0		0		0		0		7		0				7

		Inland navigation		0		0		0		0		0		0																				0		0		0		0		0

		Passengers		:		:		:		:		:		:		9,098		136,474		909,829		0		0		0		0		0		0		0		0		0				0

		On-board staff		:		:		:		:		:		:		9,098		136,474		909,829		0		0		0		0		0		0		0		0		0				0

		Other staff		:		:		:		:		:		:		9,098		136,474		909,829		0		0		0		0		0		0		0		0		0				0

		Others		:		:		:		:		:		:		9,098		136,474		909,829		0		0		0		0		0		0		0		0		0				0

		Short sea shipping		0		0		0		0		0		0																				0		0		0		0		0

		Passengers		:		:		:		:		:		:		9,098		136,474		909,829		0		0		0		0		0		0		0		0		0				0

		On-board staff		:		:		:		:		:		:		9,098		136,474		909,829		0		0		0		0		0		0		0		0		0				0

		Other staff		:		:		:		:		:		:		9,098		136,474		909,829		0		0		0		0		0		0		0		0		0				0

		Others		:		:		:		:		:		:		9,098		136,474		909,829		0		0		0		0		0		0		0		0		0				0



Claus Doll:
Gratification payments

Claus Doll:
Own risk value * (1-degree of externality of Won Risk Value))

Claus Doll:
Own Risk Value * degree of externality + Risk Value for realtives and friends

Paulo Matos Martins:
Valor bastante elevado. 
No PETS utilizei 75.000 + 50.000 = 125.000
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								Figure 3.4:  The Overall UNITE Workplan

								Year 1																								Year 2																								Year 3

								1		2		3		4		5		6		7		8		9		10		11		12		13		14		15		16		17		18		19		20		21		22		23		24		25		26		27		28		29		30		31		32		33				Deliverables (month):

																																																																												D1 (3):  The Overall UNITE Methodology

																																																																												D2 (6):  Pilot Accounts Approach

																																																																												D3 (6):  Marginal Cost Methodology

																																																																												D4 (14):  Alternative Integration Frameworks

																																																																												D5 (14):  Pilot Accounts - Tranche a)

																																																																												D6 (16):  Supplier Opex - Case Studies

																						Tranche a)												Tranche b)												Tranche c)												Review																		D7 (16):  Transport User - Case Studies

																						2 countries												8 countries												8 countries												theory																		D8 (18):  Pilot Accounts - Tranche b)

																																																																												D9 (21):   Accident -  Case Studies

																																																																												D10 (24):  Infrastructure - Case Studies

																																																																												D11 (24):  Environmental - Case Studies

																		D2																																																										D12 (24):  Pilot Accounts - Tranche c)

																																		D5								D8												D12								D14														D13 (28): Testing Integration Frameworks

																																																																												D14 (28): Future Approaches to Accounts

																																																																												D15 (28): Guidance on Adapting MCs

																																																																												D16 (31): Policy Perspectives on UNITE

																																		D4																												D13

																																																																												Note: for clarity, the diagram does

																										Case												D6										D9						D10				General																		not show WP5-10 interactions.

																										Studies												D7																D11				-isation

												D1						D3																																												D15						D16				FR

								1		2		3		4		5		6		7		8		9		10		11		12		13		14		15		16		17		18		19		20		21		22		23		24		25		26		27		28		29		30		31		32		33

								Main Meetings (see text):																																																								Summer months
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										Figure 3.1:  The Early Stages of UNITE

										Year 1

										1		2		3		4		5		6

														direction								major input

																										Deliverables (month):

																										D1 (3) The Overall UNITE Methodology

																										D2 (6)  Pilot Accounts Approach

																				D2						D3 (6)  Marginal Cost Methodology

														D1						D3

														direction								major input

																										Note: WP2, 5-10 continue after month 6

										1		2		3		4		5		6
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								Figure 3.2: Development of Transport Accounts

								Year 1												Year 2																								Year 3

								7		8		9		10		11		12		13		14		15		16		17		18		19		20		21		22		23		24		25		26		27		28				Deliverables (month):

																																																						D5 (14):  Pilot Accounts

																																																						- Tranche a)

																																																						D8 (18):  Pilot Accounts

										Tranche a)												Tranche b)												Tranche c)												Review								- Tranche b)

										2 countries												8 countries												8 countries												theory								D12 (24):  Pilot Accounts

														start										start												start																		- Tranche c)

																																																						D14 (28): Future Approaches

																																																						to Accounts

																						D5								D8												D12								D14

																		Implementation										+ support																		Input

								7		8		9		10		11		12		13		14		15		16		17		18		19		20		21		22		23		24		25		26		27		28
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										Figure 3.3:  Marginal Cost Case Studies

										Year 1												Year 2																								Year 3										Deliverables (month):

										7		8		9		10		11		12		13		14		15		16		17		18		19		20		21		22		23		24		25		26		27		28				Case Studies:

																																																								D6 (16):  Supplier Opex

																																																								D7 (16):  Transport User

																																																								D9 (21):   Accident

										Approach																																						General								D10 (24):  Infrastructure

										to generalisation																																						-isation								D11 (24):  Environmental

																																																				D15

																																																								Generalisation:

										WP6: User Cost & Benefit																		D6																												D15 (28): Guidance on

										WP7: Supplier Opex																		D7																												Adapting MC Estimates

										WP8: Accident Cost																												D9

										WP5: Infrastructure Cost																																		D10

										WP9: Environmental Cost																																		D11

																																																								Note: other roles of

										7		8		9		10		11		12		13		14		15		16		17		18		19		20		21		22		23		24		25		26		27		28				WP5-9 not shown
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WPs

		Table 3.1:  Overall Schedule of Workpackages

		WP		Workpackage Title		Start		End		Length		Outputs (month)

						month

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

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

		3		Accounts Approach		4		6		3		D2 (6)

		4		Marginal Cost Methodology		4		6		3		D3 (6)

		5-10		"Specialist Category" WPs:*

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

		6		Supplier Operating Cost		4		24		21		D6 (16)

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

		8		Accident Costs		4		24		21		D9 (21)

		9		Environmental Costs		4		26		23		D11 (24)

		10		Taxes, Charges & Subsidies		4		24		21		-

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

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

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

		14		Project Management		1		33		33		FR (33)

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





Deliv

				Table 3.2:  Schedule of Deliverables

				No.		Month		WP		Title		Main Contents		QA

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

				Table 3.3:  Major Project Milestones

				No.		Month		"Title"		Main Contents

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

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

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

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

		0		M5		33		Completion		Final Report

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

		0		represented by the Steering Committee.
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Meetings

				Table 3.4:  Main Working Meetings

				Meeting		Month		Venue/ Partner		Main Reason		Core Attendance

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

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

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

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

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

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

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

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

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

		Overall Schedule of WPs

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

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

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

												28		D13 Results from Testing Alternative Integration Frameworks

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

		Detailed Schedule of Tasks (NOT COMPLETE)

		1		The Overall UNITE Methodology		1		3		3

				Task 1.1: Identification of Policy Questions

				Task 1.2: Identification of Technical Questions

				Task 1.3: Discussion with Key Stakeholders

				Task 1.4: Development of Framework for Integration

				Task 1.5: Development of an Outline for Project

		2		Integration of Approaches		4		28		25

				Task 2.1: Development of a Theoretical Framework				6

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

				Task 2.3:  Application of Experience from National Economic Accounting Experiments				14

				Task 2.4: Selection of Alternative Pricing, Investment and Transport Accounts Approaches for Further Testing		15		18

				Task 2.5: Empirical Illustration of the Direct Implications of Alternative Approaches		19		25

				Task 2.6:  Empirical Illustration of the Indirect Implications of Alternative Appoaches		19		28

		3		Accounts Approach		4		6		3

		4		Marginal Cost Methodology		4		6		3

		5		Infrastructure Costs & Benefits		4		24		21

		6		Supplier Operating Cost		4		24		21

		7		Transport User Costs & Benefits		4		24		21

		8		Accident Costs		4		24		21

		9		Environmental Costs		4		26		23

		9.1		Determine Scope		4		4

		9.2		Approach for Accounts		5		6										Must include critical review (see note above);
does Accounts approach require MC methodology?

		9.3		Methodology for MC case studies		5		6										Must include critical review (see note above)

		9.4		Support Accounts Development		7		24

		9.5		Conduct MC Case Studies		7		24

		9.6		Development of Ideal Accounts Approach		24		26										This is the "ideal" approach - not to be applied in the general accounts;
Timing?

		10		Taxes, Charges & Subsidies		4		24		21

		11		Pilot Accounts		7		24		18

		12		Generalisation of Marginal Costs		7		28		22

		13		Policy Perspectives on the UNITE Research		29		31		3

		14		Project Management		1		33		33












