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1 Executive Summary

This deliverable starts from the high level framework for transport instrument packages and synergies and conflicts of transport packages that have already been presented in Deliverable D5 ‘Outline Specification of a High Level Framework for Transport Instrument Packages’ and Deliverable D4 ‘Synergies and Conflicts of Transport Instruments Packages in Achieving High Level Objectives’ of the SPECTRUM project (SPECTRUM (2003)). Building upon the existing theoretical and applied literature and in conjunction with the methodological approach applied to the distinct case studies it has the following objective:

‘To assess specific interurban measures for the air, rail, road and sea sectors, with particular emphasis on capacity allocation and charging and the internalisation of externalities’

In this deliverable, we have employed two different methodologies. Firstly we have provided a literature review to analyse the different instruments that have been applied in the four principal modes studied. Hence, we have followed a general to specific approach, providing and analysing in-depth a large number of the relevant references that have appeared in the literature with respect to impacts of different instruments on each of the modes: air, railways, maritime  and roads, and with respect to their basic types of infrastructure. The aim of this general to specific approach is to provide an overview of the relevant instruments that may help in choosing the set of instruments to be studied in each of the case studies. Detailed results from this work have been reported in annexes to this deliverable, though a summary for each mode analysed is given in section 5.

Secondly, we have followed a specific to general approach. This alternative approach allows us to disentangle this complex problem into practical issues. In the light of the current state of the art that was analyzed in each of the literature reviews, each of the case studies try to develop a specific empirical model for determining basically the overall impact in terms of social welfare of each of the practical instruments analyzed. 

The case studies are related to the following transport infrastructures: Madrid Barajas Airport (Spain), the East Coast Rail Line (United Kingdom), the Port of Antwerp (Belgium) and part of Road Corridor IV (Germany, Czech Republic, Austria, Hungary). Thus, the results of the case studies will provide illustrations that can be compared with other references of the literature and may also be considered a good starting point for the subsequent work developed in WP7 ‘Packages of Interurban Measures’.

The main objective of the SPECTRUM project is to:

‘develop a theoretically sound framework for defining combinations of economic instruments, regulatory and physical measures in reaching the broad aims set by transport and other relevant policies’

To this respect, three broad sets of instruments have been analysed in this deliverable: physical, economic and regulatory. Among them, the impact and implementation of economic ones are key to the SPECTRUM objectives. More specifically:

· In the airport case study, the instruments under consideration have all been found to be closely connected, and very frequently they were indeed implemented as packages. This is an important point to be further explored in WP7 ‘Packages of Interurban Measures’.  In addition, economic instruments appeared to be very important for the analysis carried out. They represent a valid (sometimes optimal) capacity allocation mechanism and a market based approach to internalising adverse externalities at airports.

· The important matter of scarcity was dealt with at the rail case study. Operators should be charged for the capacity they use in accordance with the social opportunity cost of that capacity. Simulation exercises performed with the model PRAISE yield the result that if auctioning could be arranged, it would give the best outcome in terms of social welfare, possibly combined with subsidies.

· Analysis of infrastructure expansion was the main objective of the sea case study. Important benefits arose for shippers, passengers and shipping companies, though in the case of the physical instrument involving the removal of locks a large part of the problem shifted towards the handling side, and therefore towards terminal operators. The question of whether, if implemented at the same time, they would lead to greater gains in time and greater benefits through instrument synergies may be subject to deeper analysis in work within WP7 ‘Packages of Interurban Measures’ (task 7.3.2) of the project.

· For the road case study, again economic instruments were of much importance. Different charging scenarios concerning changes in fuel taxes and tolls levels being the main object of study. It was found that motorway tolls would not have such a strong welfare effect as fuel taxes would. This was due to the fact that in Hungary there is a much higher public acceptance of fuel prices than motorway tolls. Also road users are rather unresponsive to changes in fuel prices whilst acting very strongly to changes in the road price. Taking into account results provided in this case study a possible interesting combination of instruments to be analysed in WP7 ‘Packages of Interurban Measures’ would be a package of both economic instruments (fuel taxes and road tolls changes).
2 Summary of case studies
2.1 Air

The airport case study involved Barajas airport. This airport is the principal gateway of the Spanish airport system. In 2003 it moved a total of 35 million passengers, and accounted for 27% of air traffic between the EU and South America. Some analysts have foreseen that future air deregulation in Europe, the United States of America and Asia will continue to put pressure on the Spanish airport system. In the face of this situation, the government has given high priority to airport infrastructure expansion plans. The capacity expansion programme for Barajas airport will change the present capacity of 80 air traffic movements per hour up to 120 air traffic movements in two different phases. The first one will increase the capacity up to 100 movements and it is expected to be finished at the beginning of winter 2005,  the second one will definitely increase the capacity up to 120 movements and new aircraft could land and take-off at the beginning from the winter 2006. At the opening of the new facilities, Barajas airport will have a design capacity of 80 million passengers per year with four runways and four passengers’ terminal buildings. 

A brief characterisation of the air traffic at Madrid airport would read as follows: strong domestic linkages with simultaneous concentration of passenger volume on the main routes, primarily the routes to and from Barcelona, and other domestic routes to some industrial or tourist cities of Spain being Iberia the principal incumbent airline; strong European Union traffic less concentrated than the domestic one but with important linkages with the principal capital cities of Europe, in which Iberia share its incumbent role with other former flag carriers such as British Airways, TAP, KLM and Air France; and finally the densest intercontinental traffic is highly specialized in the trans-Atlantic routes to the United States and Latin America, with  Iberia again the principal incumbent airline in this market. It is against this background that the airport authorities of Spain (AENA) have planned the most ambitious expansion programme that would allow the airport to double its present capacity.

Four instruments will be analysed in this case study: slot pricing (economic), slot allocation (regulatory), expansion of the infrastructure (physical) and noise charges (economic). Nevertheless, given the very close links between instruments, a joint consideration of slot pricing, slot allocation and the impact of new infrastructure was made in the analysis as a first step. The study proceeded by analysing the impact of a noise charge.

We will analyze the potential impact of different pricing policies using the values obtained on social welfare, and using the concept of ‘potential loss of social welfare’ developed by Lu and Pagliari (2004) when the lack of adequate capacity preclude potential demand from using the airport. We will compare distinct pricing policies, such as the optimal airport charge (“first best prices”), “second best prices” in which the financial constraint of cost recovery is considered for each period, and the “market clearing prices” in which airport capacity is used at its maximum levels and actual prices. Our results should contribute to the on-going debate in Madrid and around Europe about the merits of adjusting airport charges to each situation in which airports may be involved. 

Our results suggest that for the majority of the hours in the weekdays, potential demand is higher than capacity. For most parts of the day, the market-clearing prices coincide with the first-best prices because the lack of adequate capacity to address the excess of demand prevails. On the contrary, when there is excess of capacity, first-best prices and market-clearing prices are lower than present average aeronautical charges. In this case, airport authorities would need to cut prices in order to reduce the potential loss in social welfare. This situation is common during night hours. In the case of market-clearing prices, the airport authorities would even need to subsidize the use of the airport during these hours. Nevertheless, this result would be difficult to implement due to the existing problems during night hours with the surrounding areas in terms of noise disturbance.

In the analysis of the noise externality we will apply a similar methodology to that of Morrell and Lu (2000) and Lu and Morrell (2001). According to these authors, the annual total noise social cost CN, could be derived from hedonic pricing studies. Estimates of the total costs of noise at Madrid Barajas airport show that this will be decreasing quite substantially from year 2000 to the future scenario (2004-2014-Maximum capacity). Such a reduction in the noise costs (close to 60%) is the result of a combination of several abatement measures, including reduction of noise at source, and careful selection of approaching and climbing procedures. It must be noted that the reduction is obtained in spite of the fact that number of operations and processed passengers are expected to roughly double in the coming years.

Contrarily to ICAO recommendations that advice noise charges are designed to recover the cost applied to their alleviation or prevention (insulation schemes, noise monitoring), we will propose a basic framework for a noise charge at Madrid Barajas airport based on the marginal social costs of noise. Differentiated noise charges for different types of aircraft should be established according to their specific noise footprints.

2.2 Rail

This case study is designed to consider the issue of charging for scarcity in the calculation of variable infrastructure charges for rail.  Where infrastructure capacity is scarce, failing to levy an infrastructure charge for scarcity may encourage too many operators to operate excessively frequent services with short trains which make poor use of the infrastructure. Alternative ways of dealing with the problem is through the administrative allocation of scarce capacity, which is the approach currently adopted in Britain, and through auctioning.

The case study deals with the East Coast Main Line Railway in Great Britain. Firstly, we give some background regarding the rail infrastructure charging regime currently in force in Great Britain. Essentially, this charges franchisees on a two part tariff, the variable part of which reflects wear and tear, electricity and some congestion costs. Other operators (freight and open access passenger services) only pay the variable element of the charge. Then we describe the situation on the East Coast Main line, where there is competition for scarce capacity between the main franchisee, GNER, Hull Trains, an open access operator offering through services between Hull and London, and freight operators. 

Our methodology is to use a detailed rail passenger simulation model, which models the volume of passengers and their choice of train as timetables change, allowing for their desired departure times, degrees of crowding and choice of fares. This model produces estimates of revenue, costs, consumer surplus and diversion to/from other modes.  Estimates of changes in external costs are then made to derive results for the overall social benefits of alternative allocations of capacity.

In terms of net social benefits, we find the use of the representative peak path by the major passenger operator, GNER, gave the highest values for passenger use. However, there were very large differences between private and social profitability, with the small open access operator, Hull Trains, making more private profit from the use of this path, suggesting that auctioning without the payment of explicit subsidies to operators to reflect the social benefits of the use of the paths would not always give the optimum result. However, much greater than the benefit from using the paths for passenger trains was the imputed benefit from using the paths for freight. Although it is not clear exactly how much capacity would be required for an additional freight train, the large disparity between benefits for passenger and freight use suggests that this result would be robust, at least for the one peak path each way we have chosen. Possibly a policy of developing alternative routes for freight would be the most appropriate solution (a secondary route does exist between Doncaster and Peterborough via Lincoln, although it would require upgrading to take heavy flows of freight).

The results seem to confirm the view that existing variable charges for the use of infrastructure on key main lines where capacity is scarce are too low as a result of the neglect of scarcity in the charges set.

2.3 Sea

From the literature review on maritime transport, a clear overview of actors and their interlinkings (the way and the extent to which they co-operate or have commercial relationships) within the port was distilled. Nevertheless, it was clear that the literature left some gaps, which could only be filled through a case study.

For this case study, the Port of Antwerp was chosen. For a number of reasons, this port is apt for this kind of research: (i) it is located within one of the world’s most active maritime areas, (ii) it presents a wide mixture of commodity types, (iii) the port has a large maritime entrance (the river Scheldt), which gives it an extra element of complexity, (iv) its hinterland connections are very diverse, (v) the Port of Antwerp is served by various vessel sizes (from very small ones to the larger ones in the world), (vi) it is linked with many (types of) ports in the world: from local to international traffic, (vii) the port shows a large presence of industry, a supplementary and powerful port player, (viii) its administration is of the landlord type (locally but publicly organised), but the cargo handling actors in the port are all private, and (ix) labour in the Port of Antwerp has a special status (every worker  must be part of a pool system, which is a grouping of workers out of which all companies operating within the port perimeter have to select their workers). 

A first set of measures are physical in nature: deepening the river Scheldt and removing locks inside the port. For the first scenario, a further deepening scenario up to free draught of 14m is investigated.  The monetary benefits for transport users (shippers, i.e. goods owners) and shipping companies are calculated. Concerning lock removal, the actual costs at the handling side are shown, and how these could be influenced by making the inner port tidal instead of locked. The cost places (locations where costs are generated) where benefits could be obtained (on behalf of shippers and shipowners) are identified. 

On the regulatory side, we consider the introduction of standard loading units and of improved training requirements. In the first case, a number of cost items are simply shifted to the terminal operator, but also to hinterland modes and to shipping companies. Eventually the shipper could be disadvantaged in the fact that more moves are required to load/unload the same volume of cargo if smaller units are used. As to training, one could presume that at full sea this measure brings many benefits, but it is found that within port the situation was already quite good as far as the accident rate was concerned. Pilotage and towage are partly responsible for this.

Different handling methods however can change safety conditions. If the change in accident probabilities through new investments can be assessed, our methodology allows the calculation of corresponding increase/decrease in costs. 

As to pricing, we assume that current practices do not always conform to (social) marginal cost pricing, but the actual pricing structure lacks transparency due to the mixture of public and private actors involved, and also through the wide dispersion of activities. More research is needed to get a view here. In a next step, the same exercise should be performed for neighbouring competing ports, if one wants to measure price sensitivity of a port’s activities. The limited amount of data available and time-consuming collection, prevent us from doing the exercise within this SPECTRUM-setting. 

2.4 Road

The road case study focussed on Road Corridor IV going through Hungary. A number of modelling were undertaken. The first step was to determine the demand for travel as a function of the changing parameters. This would allow calculation of user benefit changes as a result of several transport policy measures. The chosen demand model is a parametric mathematical function that captures the relationship between the examined variables and the travel demand.

The calculations were then carried out separately for the different parts of the road corridor IV. These are either motorways (marked by initial letter M), or ordinary country roads (distinguished through first letter R). Road types were also separated according to whether tolls are payable or not. The estimated parameters are the different elasticities, while basic data (such as prices, lengths, incomes) were incorporated as part of the general database of the modelling exercise. A multi-variable regression analysis was utilised for the detailed modelling. The results are generally in accordance with expectation: negative price elasticity and positive income elasticity. Several cases (e.g. road demand on the M5 and R5) have apparently counterintuitive results with negative income elasticities or positive fuel-price elasticity. However, these results can be explained by other economic factors (such as modal split change, war in Ex-Yugoslavia, etc.).

One main purpose of the estimated demand model is to calculate the demand effects of the internalisation of external costs. This can be realised through different ways, e.g. fuel prices can be changed by a certain percentage, or the other out-of-pocket costs can be raised by a certain level. The first step in this calculation is the determination of the external costs of transport.
The average generalised cost of one trip was determined in three steps: firstly, the cost components were calculated independently from each other. In the second step the generalised cost of all trips (the sum of the trips) was calculated by summing up the different cost components, and in the third step this value was divided by the total number of trips. Among the variables of the generalised cost components there are some that are depending on the traffic or congestion level. The calculation method for these (i.e. vehicle speed, number of fatalities) are considered further in Section 5.4.

In the case of the two economic instruments (fuel taxes and motorway tolls) four different scenarios were examined in order to test the demand and welfare effects of the changes in fuel prices or motorway tolls. 

For the extension of road infrastructure (enlargement of the M5 to the Hungarian border) the welfare benefits from improved speed and reduced accidents are calculated. Also, the potential impacts of Intelligent Transport Systems (ITS) applications were considered within a Hungarian context. The impacts of the instrument “social regulations” were described in qualitative terms but no quantitative analysis was feasible, although the likely impacts were discussed within an analytical framework which could provide the basis for modelling in future research.

In general, the modelling results show, that fuel taxes and motorway tolls can have a very strong financial effect on users. If the costs for the users rise, the result is a welfare loss. This might be compensated by a gain in welfare through reduced external costs and perhaps impacts associated with revenue recycling.

3 Introduction

The SPECTRUM project aims “to develop a theoretically sound framework for defining combinations of economic instruments, regulatory and physical measures in reaching the broad aims set by transport and other relevant policies”. Within this main objective, the goal will be to assess the extent to which it is possible to substitute economic instruments for physical and regulatory instruments and to investigate evidence of synergy and complementarity between the instruments. This Deliverable starts from the high level framework for transport instrument packages and synergies and conflicts of transport packages that have already been presented in Deliverable 5 ‘Outline Specification of a High Level Framework for Transport Instrument Packages’ and Deliverable 4 ‘Synergies and Conflicts of Transport Instruments Packages in Achieving High Level Objectives’ of the SPECTRUM project (SPECTRUM (2003)). Building upon the existing theoretical and applied literature and in conjunction with the methodological approach applied to the distinct case studies it has the following objectives:

· To assess specific interurban measures for the air, rail, sea and road sectors, with particular emphasis on capacity allocation and charging and the internalisation of externalities.

The problem that SPECTRUM is seeking to resolve is multi-dimensional, covering urban and inter-urban contexts, transport and wider policy objectives, passengers, freight, all modes, both high and low level impacts and a broad range of transport instruments. In this Deliverable, we have employed two different methodologies that will be explained further in the next section. 

First we have provided a literature review to analyse the different instruments that have been applied in the four principal modes studied (air, rail, sea and road). In that part of the study, we have followed a general to specific approach (deductive model), providing and analysing in-depth a large number of the relevant references that have appeared in the literature with respect to impacts of different instruments on each of the modes: air, railways, maritime  and roads, and with respect to their basic types of infrastructure. It is relevant to note the existence of a very different nature of transport infrastructure for the different modes: airports in the case of the air sector, railway corridors in the case of railway systems, ports in the case of the maritime sector and road corridors in the case of roads. In the case of air and maritime transport, they are related to what is known as nodal infrastructure. They have more localised impacts in their respective hinterlands. Noise and other environmental costs are more associated with local or neighbouring communities (except for global warming implications). However, in the case of railways and roads, the infrastructures are more related to what is known as corridors. These infrastructures use fixed facilities to link different cities of a region, nation or continent. Their benefits and costs are more dissipated between the different links or nodes of the arcs. 

In each of the chapters of the literature reviews, we have analysed a broad variety of instruments, focusing on the impacts of these instruments according to the SPECTRUM objectives as defined in previous deliverables. The following structure is used for each case: 

· What instruments were examined? 

· Are there issues with respect to implementation? 

· What are the impacts of instruments? 

· What are the broad findings?

· What are the linkages to the corresponding SPECTRUM case study?

From the literature reviews for each of the interurban transport modes, it became clear that impact measurement, lessons to be learnt and the linkages with each of the case studies were extremely complex, since different characteristics of instruments, such as regulatory, economic or physical together with a large amount of different stakeholders preclude us from obtaining simple conclusions. These factors established the need to augment the analysis with a specific to general approach (inductive method). 

Second, we have followed an inductive scientific approach –from specific to general- to effectively disentangle this complex problem into practical issues that allow us to shed some light on key issues regarding the interurban transport sector. Each of the case studies developed a specific empirical model for determining basically the overall impact in terms of social welfare of each of the practical instruments considered. 

The case studies are related to the following transport infrastructures: Madrid Barajas airport (Spain), the East Coast rail line (United Kingdom), the port of Antwerp (Belgium) and part of road corridor IV (Germany, Czech Republic, Austria, Hungary). Emphasis would be placed on each of the instruments analysed in each of the case studies. 

Table 3.1. Description of case studies

	Description of Case Studies

	Mode
	Infrastructure
	Type
	Instruments

	Air
	Madrid Barajas Airport
	Node
	Slot Allocation
Slot Pricing
Noise Charge
Airport Expansion

	Railways
	East Coast Main Line (UK)
	Corridor
	Access Regimes

Access Charging

New Infrastructure

Quality Regulation

Subsidies

	Roads
	Road Corridor IV (Hungary)
	Corridor
	Fuel Taxation

Motorway Tolls 

Extension of the Infrastructure 

Social Regulations

	Sea
	Port of Antwerp (Belgium)
	Node
	Deepening of the River Scheldt 

Removing Locks

Standard Loading Unit

Better Trained Seafarers

Different Handling Methods

Introduction of Marginal Cost Pricing


Table 3.1 shows each of the case studies, with its corresponding node, its intrinsic nature with respect to the character of the infrastructure, i.e. whether the infrastructure can be considered a node or a corridor and the information about the instruments that have been studied within the empirical models. We also need to mention that this deliverable is basically concentrated on the results of the instruments measured on an interurban scale. Of course, we are aware of the important issues relating to the extent to which our case studies may be represented as closed systems. For example, there are important interactions between urban and inter-urban traffic around the airport of Madrid-Barajas that are not considered in the case study. These issues could be addressed in the final reporting of the inter-urban research. The case studies in this deliverable are intrinsically local in nature and uni-modal with respect to the interaction of different transport modes, and they examine impacts on specific transport nodes and corridors.

For each case study, we have studied different set of instruments. These instruments are classified according to SPECTRUM in three broad categories: regulatory, economic and physical. The type of instruments studied in each case study is shown in Table 3.1. The selection of the instruments has been made according to the importance of instruments extracted from the literature review or for more pragmatic reasons due to the data availability and the selection of the model. 

The structure of the remainder of the deliverable is as follows. Our methodological approach is outlined in Section 4. Section 5 presents an extended executive summary of the literature reviews. The complete literature reviews are presented in different annexes due to their complexity and extension (Annex 1 is devoted to the review on air literature, Annex 2 to the review on rail literature, Annex 3 to the review on sea literature and Annex 4 to the review on road literature). Section 6 presents the results of our models in each of the case studies. And finally, Section 7 synthesises the common features and results of the deliverable that can be considered the starting point for the case studies of WP7 ‘Packages of Interurban Instruments’.

4 Methodological Approach

In this deliverable we have employed two different methodological approaches: firstly,  a literature review follows a deductive approach in which the essential mode of inference is general to specific; and secondly, interurban case studies follow an inductive approach in which the essential mode of inference is specific to general. Of course, it is well known that according to critical realism, it is essential to move from manifest phenomena to the deeper (real) structures and relations that govern them. In this case, it is interesting to note that the essential mode of inference required for this new approach is not induction (particular to general) nor deduction (general to particular) but retroduction (manifest phenomena to deeper conditioning structures). We will not discuss further this problem because it is outside of the scope of this section. For example, the observation that not many airports in the world have undertaken slot allocation based on bidding processes, can lead to the inductive inference that airports will not use bidding processes to allocate slots in the near future. Or we can start with the claim that bidding processes to allocate slots in airports are an inefficient economic instrument to manage capacity can lead to the deductive inference that the next airport in the world must not use this instrument to allocate capacity. 

Once that the basic notions of methodology in economics have been established, we will proceed with detailing the methodology that has been employed in each of the parts of this deliverable. First, in the literature reviews we have analysed a broad variety of specific inter-urban measures and all have been set within the overall objectives of the SPECTRUM project, seeking evidence and patterns of substitution and complementarity between them. In this part, the relevant theory through the literature and projects such as PETS, CAPRI and UNITE have been reviewed to initially identify those specific instruments that had been previously studied in each of the interurban modes. From this literature review, some patterns were clearly extracted, some instruments such as slot pricing, tolls, access charges and marginal social cost pricing are frequently cited as important instruments to allocate scarce capacity of the different nodes or links, or to reduce the economic inefficiencies associated with scarcity cost, such as congestion, excess demand or long queues that otherwise provide the  capacity allocation produce.

The aim of this general to specific approach is to provide an overview of the relevant instruments that may help in choosing adequate instruments to be studied in each of the modelling case studies. Following this procedure, the instruments that were finally selected can be seen in Table 3.1. Thus, the results of the case studies will  give some insights that can be compared with other references of the literature and may also be considered a good starting point for the subsequent work developed in WP7 ‘Packages of Interurban Instruments’ .

The case studies followed a specific to general approach and involved different infrastructures for different modes of transport, such as Madrid Barajas airport (Spain), the East Coast rail line (United Kingdom), the port of Antwerp (Belgium) and part of road corridor IV (Germany, Czech Republic, Austria, Hungary). The selection of these infrastructures was done having in mind the different expertise and contacts of the partners involved in this work (WP6 ‘Review of Specific Interurban Measures’). All case studies share some commonality apart from being important interurban transport facilities (whether the infrastructure could be considered a node or a corridor): (1) all the infrastructures become easily congested (hence the need for capacity management); and (2) the significant costs of externalities imposed on non-users, (for example noise externalities around airports or emission externalities of road transport). 

For example, the literature review on road transport showed that the elasticity of road freight transport services with respect to aggregate income is greater than one. These trends will be exacerbated by the adjustment processes associated with EU enlargement (in particular for the new EU Member States). Many observers share the opinion that the dramatic increase in freight transport cannot be accommodated by the current road freight system, given current congestion levels and given the current limits to the extension of the road infrastructure. Thus, a major emphasis has been put on examining instruments concerning capacity allocation and pricing and the internalisation of externalities. 

The PRAISE model (Whelan et al 1997) has been developed for inter-urban rail and applied in both Great Britain and Sweden (see Preston et al., (2002)). The PRAISE model consists of a demand module, a cost module and an appraisal module. The demand module assumes that users maximize their utility as the basic assumption of behaviour. Consumers make three types of choices: first, they choose whether or not to travel by train; and second, they choose the class of travel; and finally they choose the train departure time and ticket type they wish to use. This choice process is modeled using a hierarchical logit structure. The model requires information on values of time, market and operator specific fare elasticities as well as other data concerning the demand characteristics. The cost module is based on a fully accounted cost formulation. The appraisal module calculates profit as the difference between total revenue and total cost and calculates changes in consumer surplus using the standard rule of half procedure. Change in welfare is then simply the sum of the change in profits, in consumer surpluses, in government finances and in externalities. So, it can be seen that the PRAISE model follows the approach from welfare economics in accordance with the recommendations of the SPECTRUM methodology, on the basis of a welfare function including consumers, producers, government welfares and external costs (external costs can be incorporated in the model as an additional element based on the estimated transport demand). As the PRAISE model is not directly transferable to other modes, the air, sea and road case studies have developed different methods, all based on welfare economics, to assess different instruments in their case studies.

The impacts of slot allocation, slot pricing and noise externalities have been assessed in the case study of Madrid Barajas airport. Slot allocation and slot pricing have been studied following a model that has already been used in the literature (Starkie (1998), and Zhang and Zhang (1997)). We have assessed the impacts of the instruments through the social welfare generated from aeronautical services only, while the social welfare created from non-aeronautical activities has not been considered. We define, as is common in the literature, that the social welfare is the sum of consumer surplus, producer surplus, government revenue and externalities, and we analyze the potential impact of different pricing policies using the values obtained on social welfare, and using the concept of ‘potential loss or gains of social welfare’ developed by Lu and Pagliari (2004) when the lack of adequate capacity preclude the potential demand from using the airport. 

Noise charges have been studied through a similar methodology to that of Morrell and Lu (2000) and Lu and Morrell (2001). The basic inputs of the model are: the noise depreciation index (NDI), that is the percentage depreciation of a house value per decibel increase in airport noise; the annual price of the houses affected by the noise, the background noise of acceptable level of noise and the number of houses affected by the noise. Two different scenarios were considered for the analysis of noise charges: 

· Scenario 2000. For this year noise contours are calculated by application of the Integrated Noise Model (INM version 5.2a)

· Scenario 2004-2014-Maximum Capacity. In this case, a newer version of the Integrated Noise Model was used (INM version 6.0c). Contours for this scenario are the “average” of the three years.

The INM is a specific piece of software developed by the Federal Aviation Administration (FAA) of the US. It allows evaluation of aircraft noise impacts for the vicinity of airports. The model utilizes flight track information, aircraft fleet mix, standard and user defined aircraft profiles and terrain as inputs. It produces predicted noise exposure contours. 

Analysis to investigate capacity management for rail concentrates on the case for scarcity pricing as opposed to slot allocation as a way of dealing with the issue of scarce capacity.  A new version of PRAISE which incorporates the impact of overcrowding on demand and choice of trains is used. The basic approach taken is that operators should be charged for the capacity they use in accordance with the social opportunity cost of that capacity. Where infrastructure capacity is scarce, failing to levy an infrastructure charge for scarcity will encourage too many operators to operate excessively frequent services with short trains which make poor use of the infrastructure. Alternative ways of dealing with the problem is through the administrative allocation of scarce capacity, which is the approach currently adopted in Britain, and through auctioning. The methodology applied here consists of using a detailed rail passenger simulation model (PRAISE, see also above), which models the volume of passengers and their choice of train as timetables change, allowing for their desired departure times, degrees of crowding and choice of fares. This model produces estimates of revenue, costs, consumer surplus and diversion to/from other modes.  Estimates of changes in external costs are then made to derive results for the overall social benefits of alternative allocations of capacity.

Different instruments have been assessed for the maritime sector. For this case study, the Port of Antwerp was chosen. This port is apt for this kind of research for a number of reasons,: (i) it is located within one of the world’s most active maritime areas, (ii) it presents a wide mixture of commodity types, (iii) the port has a large maritime entrance (the river Scheldt), which gives it an extra element of complexity, (iv) its hinterland connections are very diverse, (v) the Port of Antwerp is served by various vessel sizes (from very small ones to the larger ones in the world), (vi) it is linked with many (types of) ports in the world: from local to international traffic, (vii) the port shows a large presence of industry, a supplementary and powerful port player, (viii) its administration is of the land lord type (locally but publicly organised), but the cargo handling actors in the port are private, and (ix) labour in the Port of Antwerp has a special status. An examination of capacity management within (Sea) Ports has been done taking into consideration two different instruments: the deepening of the river Scheldt and the removal of locks. This port has capacity problems on its approaches, in its berths and in its locks. The scope for different tools, such as the regulatory instruments based on the introduction of standard loading units and improved training requirements are also analysed. In the first case different stakeholders are primarily affected; the terminal operator, but also the rest of hinterland modes and shipping companies. Eventually, also the shipper himself could be at a disadvantage due to the fact that more moves are required to load/unload the same volume of cargo if smaller units are used. As for training, one could presume that at full sea, this measure brings many benefits, but it is found that within port, the situation was already quite good as far as accident rates were concerned. Pilotage and towage are partly responsible for this.

As for pricing, we assume that current practices are not always conforming to (social) marginal cost pricing, but the actual pricing structure is not transparent due to the mixture of public and private activities, and also through the wide dispersion of activities. More research is needed to get a more robust view here. In a next step, the same exercise should be performed for neighbouring, competing ports, if one wants to measure price sensitivity of a port’s activities.

The road literature review contributes to the identification of the instruments to be considered in the road transport case study. The following instruments were studied using empirical models:

· fuel taxation, fuel taxes in general, including all types of tax rates on engine fuels (economic measure);

· motorway tolls collected on high speed interurban roads (economic measure);

· extension of existing road infrastructure networks, regarding its capacity, length, equipment (physical measure);

· social regulations with respect to working hours, driving allowances (e.g. maximum allowed driving time daily and weekly), and labour organisation (regulatory measure).

The empirical models of the road sector are also based on welfare economics. Thus, it was necessary to estimate transport demand functions with respect to a number of different variables. The chosen demand model is a parametric mathematical function that models the relationship between the variables examined and travel demand. In this context, it has been possible to model (in quantitative terms) the impacts associated with fuel tax, motorway tolls and extension of existing road infrastructure network. The demand model makes it possible to study the effects of the internalisation of external costs through fuel tax and road tolls. The analysis is based on earlier studies (UIC; 2000), that described the total and average external costs of all transport modes. The values are modified with the country-specific constants of the UNITE Valuation Conventions (Nellthorp; 2001). Among the external costs of inter-urban road transport, the following components were included in the analysis: accidents, noise, air pollution, climate change, nature and landscape and urban effects.

As part of the road case study consideration to the implementation of Intelligent Transport System (ITS) applications was included.

However, the impacts of social regulations have not been modelled in quantitative terms, because it is very difficult to develop an appropriate quantitative relationship between in these regulations and transport demand. Instead the impacts for this instrument have been considered in qualitative terms. An analytical framework was outlined for considering the impacts of social regulations. This framework could provide the basis for modelling in future research.

5 General to Specific Approach

5.1 Air Literature Review Summary

In this section, we provide a literature review summary of the policy instruments that had been applied in the past in order to better adjust the existing airport infrastructure to the needs of the demand. A more detailed review can be found in annex 1. We will distinguish the following group of instruments: slot allocation, slot pricing, noise charges and the impact of new infrastructures. 

5.1.1 Slot allocation

Insufficient runway capacity cause delay problems for major airports around the world. Disequilibrium between capacity and demand has been explained by failure to properly price runway use. Charges at most airports are proportional to aircraft weight and invariant with respect to time of day. This practice disincentives airlines to consolidate traffic onto large planes, and also ignores the loss in capacity that comes from the greater in-trail separation requirement sand slower approach speeds of small aircraft. In this sense, it is necessary to have in mind that small aircraft consume more space and time in runways and taxiways that the large aircraft due to some constraints imposed by the turbulence phenomena, and aeronautical charges based on weight do usually mislead the use of airports with respect to scarcity.

Levine (1969) argues that pricing is a better means of allocating scarce airport capacity than other mechanisms being considered at the time, such as administratively based slot allocation. Carlin and Park (1970) estimated the marginal delay costs at various airports, concluding that in many cases these exceed actual charges by a factor of 10. Morrison (1983) computed optimal landing charges and investment levels at several US airports, finding similar disparities between actual charges and short-run marginal costs, but somewhat smaller ones when long-run marginal costs (which assume optimal runway capacity) are considered.

Nowadays, traffic at most busy airports outside the US is rationed by slot allocation systems. The most common system is based in the creation of scheduling or slot coordination committees, where some capacity limit for the airport is declared to reduce congestion to a certain level. The problem then is how to allocate slots or how airlines bargain with each other for the use of them. Typically this issue is resolved by “grandfathering ”, whereby slots are allocated giving incumbent airlines some privileges according to a prior use of the airport in previous periods. This method has been one of the most controversial topics in air transport economics and not exempt of strong criticism for anti-competitive concerns. For this reason, some countries have introduced some special clauses “use it or lose it”, where airlines lose the slot if they do not use it above 80 per cent of the time. This clause tries to impede possible strategic action by incumbent airlines in order to deter the entry of new competitors. However, there are four airports in the US that have gone further, where slots for domestic flights are auctioned and can be bought and sold for money. The airports following this approach are Chicago O’Hare, New York Kennedy, New York La Guardia and Washington National.

The problem with most allocation systems is that they are arbitrary, and for this reason there is no guarantee that the scarce slots are allocated to those who have the highest willingness to pay for them, so it is possible that some allocation systems could create some allocative inefficiencies. However, it has been argued that auctioning and trading are preferable to “grandfathering” because competition could be more effective due to the fact that new airlines could enter into the market without having any existing slot; and it gives the airlines the option of trading into the market some slots rather than deliberately running an unprofitable route so as to avoid application of the “use it or lose it” clause.

Major airlines that control a substantial number of airport gates or landing slots, especially at high congested airports where scarcity is a real problem, have effectively blocked entry by new carriers, resulting in higher ticket prices for travellers, according to some well documented studies by the US. General Accounting Office (GAO, 1996).

Lijesen et al. (2001), studying the European airlines, indicated that hub premiums do not only occur in the US aviation sector. They found that Lufthansa, Swissair and Air France charge significant premiums of about fifteen per cent for direct flights from their hubs. Our results for these European airlines are consistent with those of Borenstein (1989, 1991), Berry (1990), Evans and Kessides (1993) and Berry et al. (1996), who also find positive hub premiums in the US.

The lessons that can be learned from these previous experiences are that the number of “scarce slots” is largely fixed and the holding of those slots is concentrated among a few well-established incumbent airlines, a seller's market has emerged in the four slot-constrained airports of US and slots have become very expensive. It has been commented that the price of a single slot has risen to $2 million during the peak-period and to $500,000 during the off-peak. In Europe, the situation in this respect is totally different. On 25 January 2001, Loyola de Palacio addressed the General Assembly of ACI Europe, describing recent developments in European Commission policy in relation to air transport. She suggested to delegates that the time has come to put forward a proposal to modernise and make more effective the existing regulations on slot allocation, giving the coordinator more authority and making him more representative. But the regulation has to make it clear that the mechanism of slot allocation cannot concede any property rights associated with slots. Slots are public goods, and airlines using them are beneficiaries of a concession.

5.1.2 Slot pricing

The similarity of fare structures found at the majority of airports rests on the fact that most countries follow ICAO and IATA guidelines. Both organizations seek a uniform pricing system, recommending the utilization of aircraft weight as the basis for the estimation of applicable charges. The basic airport pricing structure corresponds to a landing fee calculated according to aircraft weight, plus a departure fee for passengers.

The case of UK airports is very much representative of the type of price regulations commonly applied to airports. In this country there are two levels of economic regulations at airports. First of all, “designated” airports are considered to have a significant degree of market power and hence are subject to RPI-X regulation.
 Secondly, remaining airports with a turnover exceeding £1 million are subject to a lighter regulation that consists of applying to the Civil Aviation Authority for permission to levy airport charges.

The rationale behind regulation in the case of the British Airport Authority (BAA) London airports is that the majority of air traffic arriving or departing the United Kingdom goes through two of the most important BAA airports, Heathrow and Gatwick. The chance for competition from other airports in the UK and on the European continent, such as Paris or Amsterdam, is remote. The possible appearance of a competitor would be frustrated by the occasional adequate fare cut at London airports. Hence, the monopoly power exerted by BAA airports is real, and may have repercussions on service, users and society as a whole.

A similar approach has been adopted in the case or airports concession contracts. In many of those contracts there are usually provisions for price regulations and most frequently, the type of regulation selected takes the form of a price cap.

More recently the convenience of such a regulatory scheme has been put under scrutiny. Starkie and Yarrow (2000) noted the following problems and limitations of the BAA airports price-cap: (i) at congested airports the approach results in a reduction of price-capped charges for aeronautical activities to levels below short-run marginal costs; (ii) although retail activities are formally excluded from the scope of the price cap, by taking into account their revenues when determining the price cap, the approach implicitly extend the range of activities subject to regulation; (iii) price-cap regulation requires the regulator to assess the airport company’s cost of capital, and an incorrect assessment can further distort investment incentives; (iv) the existing approach may introduce additional incentives to develop those activities which lie outside the single-till, thus further distorting the efficient allocation of capital and (v) at uncongested airports the price-cap may not in fact be binding.

Another instance of application of price cap regulation at airports is the case of Australian airports. However, in the recent past a major shift in the Australian airport policy has occurred. By 2002 smaller airports were deregulated and price cap regulation at major airports was replaced by less prescriptive price monitoring. The option to reintroduce the price cap was kept as a safeguard against market power exertion. The reason underlying such decision is pointed out in Forsyth (2003). This shift-move away from regulation was induced by long-term efficiency considerations and short-term pragmatic factors arising from the recent crisis in the air transport sector. During the period of application of the price cap many problems emerged related to investment incentives and the rigid nature of the price control.

5.1.3 Noise charges

Noise is one of the most relevant externalities at airports around the world, mainly at congested airports, as is the case at Madrid Barajas. International regulations on noise are agreed at the International Civil Aviation Organization (ICAO). The standards and recommended practices (SARPS) related to environment are contained in Annex 16 of the Convention on International Civil Aviation, with Volume I of the annex concerning aircraft noise and Volume II addressing aircraft engine emissions (ICAO, 1944).

The 33rd ICAO Assembly in 2001 introduced the concept of a “Balanced Approach” to noise management. This consists of four principal elements: reduction of noise at source, land use planning and management, noise abatement operational procedures and operating restrictions on aircraft. The goal is to achieve maximum environmental benefit in the most cost-effective manner.

Although the ICAO Balanced Approach to noise management does not consider specifically the setting of noise charges, this institution recognizes that airports with serious noise problems may need to implement them, recommending that they should be non-discriminatory and designed to recover no more than the costs applied to their alleviation or prevention.

The most common measures intended to reduce noise are general abatement procedures with restrictions on engine run-ups and the utilization of preferential runways. They are followed by the implementation of curfews and noise monitoring systems. Morrell and Lu (2000) report that there are 16 countries and over 60 airports in the world which apply noise charges on commercial flights (e.g. Amsterdam Schiphol and Brussels airports).  However none of these charges are established on a social cost of noise basis. In general, most airports apply a percentage surcharge or discount on the MTOW based landing fee, depending on the aircraft acoustic category.

In order to reach a comprehensive measure of noise, intensity has to be considered jointly with duration of sound, number of times the sound is repeated and time of the day at which the noise occurs. Different cumulative event measures of noise most frequently measures utilized are: day/night noise level (LDN), equivalent continuous sound level (LEQ), noise exposure forecast (NEF) and noise and number index (NNI).

Both Stated Preference (SP) and Revealed Preference (RP) methods have been employed to estimate the economic value of reductions and increases in noise levels. The majority of valuation studies on noise are Hedonic Price studies. These studies provide values in terms of the Noise Sensitivity Depreciation Index (NSDI), which is the percentage change in house prices per decibel increase in noise level.

Button (2003) after a review of hedonic pricing studies for a set of airports in UK, US, Canada and Australia, reports a NSDI range between 0.35 and 1.13. Schipper (1998) suggests that as a baseline the NSDI is around 0.33%, whilst for studies in the United States this index increases to 0.65%. Other studies based on SP techniques, suggest that noise nuisance cost may have been underestimated in hedonic price studies. For instance Feitelson et al. (1996) gets a valuation per decibel to be up to 4.1% of property values.

5.1.4 New Infrastructure

Finding suitable plans for additional airport capacity presents very important difficulties. The timescale for planning and building new runway and terminal capacity is long, and delays due to new environmental and sustainable concerns are frequent. Meantime, congestion delays have been worsening all over the world during the last ten years. The growth contributes to congestion. The congestion is also influenced by environmental restrictions. One solution is to provide more infrastructure and thus ‘build to facilitate the demand’, because of the economic benefits associated with increased accessibility.

Published research investigating the capacity expansion programmes usually tries to answer the question of whether we could expect that the profit-maximizing behaviour of privatised, unregulated airports will lead to social welfare maximization, or if there is a conflict between maximizing social welfare and maximizing profits. Zhang and Zhang (2003) investigated the differences, if any, in the timing of the capacity-expansion decisions of private airports and public airports. In their model, capacity expansion is seen as improving the quality of service by reducing or eliminating the congestion, which results from the heavy use of the existing airport. They obtained very interesting results, showing that given growing demand and lumpy capacity, decisions made on capacity expansion by private airports are sub-optimal from a social point of view. Specifically, private airports tend to introduce capacity expansion later than comparable public airports. They also found that when a private airport has profitable concession operations, its decisions on capacity expansion are made earlier than is the case when the airport has no concession activities (or where aeronautical and concession activities are treated separately).

Usually airport authorities or managers prepare a master plan to achieve the airport’s economic potential according to different objectives, social or private welfare maximization. In these master plans, airports try to satisfy different economic agents, such as commercial airlines, passengers and all kind of aviation- and transportation-related businesses. The plans usually involve new investments in air-traffic-control systems, runway improvements, taxiways, aprons, terminal buildings, parking areas, aircraft hangars, fire-fighting and rescue facilities, approach-lighting systems, air navigation systems, and new land use dedicated to industrial development. Some cost-benefit or financial analysis must be carried out to know in advance if these master plans are justified.

Airport airside capacity is affected by some related factors, such as the number of gates and stands, their layout, contact piers versus remote stands, gate and apron management systems and refuelling and catering activities. The loading rates of airports in different regions of the world show that there are around 200 passengers per aircraft for Japan’s airports, more than 100 for European airports and around 90 for US ones. The management of the airport, and particularly terminal facilities, will differ significantly from one place to another: fewer stands and airside capacity but more terminal and landside capacity in Japan; more airside infrastructure and capacity with few or distributed terminals in US.

Airport expansions usually provoke a broad range of benefits and costs that affect different economic agents directly or indirectly. The assessment of these benefits and costs is usually full of controversy. Environmental costs are strongly significant, and the possibilities of adding new runway capacity are highly restrained. Some old airports are close to important urban developments and future airport expansions would require the demolition of an important number of houses so as the removal of some commercial property. In some cases, the demolition has a major impact on some historic centres. However, at the same time some future expansions are a necessity if local governments are seeking to protect ‘public interests’; important airport infrastructures are a necessary condition to economic growth. International traffic through an airport confers employment benefits and in particular, empirical evidence would suggest that such traffic plays an important role in attracting and maintaining ‘new economy’ employment. Not surprisingly, local governments usually find it attractive to expand their airport facilities trying to protect or consolidate any advantages or market share that they are currently holding.

5.2 Rail Literature Review Summary

5.2.1 Introduction

The specific issues to be considered here are capacity management with respect to the inter-urban rail sector comprising both high-speed and conventional rail. In particular, the analysis will focus on capacity management in the situation with separation between Infrastructure Management and Train Operator(s). This reflects the main trend for railways in Europe that was initiated with the EC Directive 91/440, although the process is not yet completed for all countries. However, reference will also be made to the situation where railways are organized within a vertical integrated framework that is relevant in other parts of the world (e.g. the approach adopted in Japan). Among European countries there are also variations as to the extent of intra-modal competition including the extent to which other operators than the state-owned railways have in fact gained access to the rail infrastructure.

A number of policy instruments are relevant with respect to the capacity management problem. The choice of policy instruments will have implications regarding the efficiency of the rail sector in providing rail services, capacity utilization, profitability and position in the transport market. In particular, the following instruments will be considered in this chapter:

· Access regimes: administrative procedures, grandfather rights, auctioning and capacity transfer mechanisms.

· Access charges: posted prices, negotiated prices, auctioning mechanism. It would include an examination of marginal social cost pricing as promoted by EC Directive 2001/14.

· Investment in rail infrastructure capacity: this would provide the linkage between short term adjustment and long term adjustment, e.g. in relation to influencing scarcity costs

· Quality regulation such as performance incentive regimes with respect to infrastructure managers and railway undertakings.

· Subsidies towards socially desirable rail services: this would include an analysis of the role of subsidies as part of the capacity management problem, e.g. the extent to which subsidies can ensure the outcome of auctions to be consistent with social welfare maximisation.

These policy instruments have, as part of this study, been considered within a case study format with specific reference to the East Coast Main Line (ECML) in the United Kingdom. Results from this analysis are reported in Section 6.2. The main emphasis has been put on access charging/regimes within an auction based framework and the role of subsidies in such a framework.

In the following section the key recommendations along with conclusions regarding each of the examined transport instruments in the literature review will be outlined. The full literature review is included as Annex 2 of this deliverable.

5.2.2 General recommendations

Multi-modal initiatives are required to ensure (interurban) rail transport an enhanced position in the transport market and alleviate the negative consequences of road based transport. For example, an extended investment programme for rail combined with pricing principles for all modes (e.g. rail, air and road) based on internalization of externalities would be a case in point.

A range of instruments within rail would be of importance to be implemented; there are no single solutions to the challenges rail transport is facing. In particular, tools ensuring the efficient use and development of the rail capacity are required. This would involve a combination of economic, regulatory and physical instruments.

In broad terms economic and regulatory instruments (such as charging and capacity allocation) would relate to the short-term adjustment of rail resources, while physical instruments (infrastructure expansion) would involve the long-term adjustment processes. As such, economic/regulatory instruments may have a more immediate effect on rail transport than physical instruments.

5.2.3 Access regimes

Two basic alternatives to the traditional vertical integrated model are emerging: (1) a dominant user remains integrated with infrastructure management and control while minority users pay for access to the infrastructure, (2) complete separation where the infrastructure is separated from all users but accessible to all under an access regime (Thompson & Budin, 2001). It should be noted that the issue of access regimes cannot be separated from the prices charged for the access (Nash & Matthews, 2002).

In practice, there has so far been limited experience with open access possibilities creating intra-rail competition due to a number of reasons, including capacity constraints and the need to moderate the competitive pressure for incumbent railway operating companies (Glass, 2003).

Evidence with respect to vertical integration is mixed.  Econometric work suggests that track infrastructure and passenger operations are cost substitutes (higher track costs will lead to lower operation costs by permitting faster services) but track infrastructure and freight operations are cost complements (higher track costs lead to higher freight operation costs due to higher maintenance costs) (Cantos, 2001). The literature with respect to whether economies of scope exist from the joint production of passenger and freight services has been ambivalent (Preston, 1994). However, recent econometric work does suggest that there may be benefits from separating passenger and freight operations, at least for the larger European rail companies (Cantos, 2000).

Much attention in the literature has been given to access charging principles to be adopted in order to promote efficient utilization of rail infrastructure with less emphasis on the access regimes (Quinet, 2003). This may be a problem in the context of scarcity of rail capacity. As such there is no algorithm to allocate tracks efficiently in the case of scarce capacity on the basis of posted prices only (Peters, 2003).

A move from administrative models for access regimes towards market-oriented models such as auctions and capacity transfer mechanisms could in principle contribute to ensure a more optimal allocation of scarce rail capacity, although there are many practical problems regarding introduction of such a framework for capacity allocation (Nash & Matthews, 2003). It should be noticed that the bids obtained might be different from charges implied by marginal cost pricing, notably because bids would take into account the demand for rail services. The overall performance of a system building on auction models could possibly be improved by introducing ‘use it or lose it’ principles whereby a rail operator would lose the access right for a specified track if it is not using it within a given period. Capacity allocation based on auctioning models may require subsidies towards socially desirable rail services to ensure that such services are retained in a market-oriented framework.

There is conflicting evidence regarding the benefits of further deregulation towards improving the position for rail and it depends critically on initiatives regarding other modes. A possible scenario would be increased competition for the market for passenger through competitive tendering, while freight could possibly be provided within (limited) open access arrangements. Competition in the market may be possible on certain corridors but is perhaps not desirable, especially if it involves duplication of services by new entrants.

5.2.4 Access charging

Marginal cost pricing principles have been promoted in recent years in Europe as it ensures static allocative efficiency, e.g. as emphasized by the EC Directive 2001/14 (European Commission, 2001a).  However, it may fail to achieve dynamic allocative efficiency and would generate deficits in the rail system. Furthermore, there are measurement problems, particularly regarding congestion and especially scarcity costs. Therefore, other pricing principles may need to be considered, e.g. Ramsey pricing or non-linear tariffs. Ramsey pricing is the second-best solution with static allocative efficiency under the constraint of no deficit. Substantial information is required including demand elasticities for various market segments. Non-linear pricing (incl. various multi-part tariffs) can be designed to cover the total costs and are superior to Ramsey pricing regarding allocative efficiency. However, the information requirements are substantial and there may be problems associated with ensuring non-discriminatory prices. Furthermore, these results are only valid in the situation where there is no scarcity of rail capacity. There is no algorithm for ensuring efficient track allocation if the capacity is scarce; instead so-called priority rules are usually employed (Peter, 2003). In that case the role of market-oriented approaches becomes important, such as auctioning and capacity transfer mechanisms (Isacsson & Nilsson, 2003).

A key issue associated with marginal cost pricing remains what to do with the revenues/deficits generated. For railways it is likely mainly to involve how to deal with deficits due to the presence of economies of traffic density in the sector. Another related issue may concern whether revenue from other modes (e.g. road pricing schemes) can be used to finance capacity enhancement for rail. This may not be optimal from a general equilibrium point of view but may enhance the public acceptability of road pricing.

In recent years most EEA Countries have implemented some form of access charging systems. A survey among EEA countries shows that most countries have adopted Linear Tariffs (6), while 5 countries have Non-linear tariffs (Peter (2003). Non-linear tariffs imply that there are different prices per unit for different amounts of slots. Linear tariffs are in place in Austria, Belgium, Denmark, Portugal, Switzerland and Germany. Non-linear tariffs have been chosen in Italy, Spain, Luxembourg, UK and France. Only 4 countries have adopted SRMC pricing (Sweden, Finland, the Netherlands and Norway). An important remaining initiative is the harmonization of access charging regimes in order to develop coherent rail services in Europe.

5.2.5 New infrastructure

Investment in rail infrastructure could have a significant role in order to enhance the position of rail. This should be directed towards addressing bottlenecks on the rail network that impose scarcity costs on the rail sector. Emphasis should also be placed on improving the interoperability between countries and the intermodality with respect to different forms of transport (SORT-IT, 1999). Investment should be determined on the basis of social cost-benefit analysis. Furthermore, it should be determined whether rail investment represents the optimal allocation of public funding or other transport instruments are to be preferred (Affuso et al. 2003).

A key issue is the role of private vs. public funded infrastructure investments, profit maximisation vs. social welfare maximization. This raises the question about how the private sector can be involved in rail infrastructure projects. One possibility is through public-private partnerships as considered in the EU-funded PROFIT project (PROFIT, 2001). Public-private partnerships can be structured such that strategic decisions regarding new infrastructure are maintained in public control, whereas tactical and/or operational dimensions are the responsibility of the private party. Despite private involvement public funding support may still be required for schemes which are financially unprofitable yet with a positive value to society, e.g. due to user benefits and externalities. Rail operators could be involved in such schemes, thereby blurring the distinction between rail operators and infrastructure managers in a vertically separated rail sector. Importantly, rail operators may be unwilling to participate in such schemes if the risk of losing the traffic is high in the short term (e.g. freight operators facing competition in the market or franchised passenger operators having too short contracts). This is particularly relevant where the benefits of investment are occurring over the medium to long-term.

Funding for railway infrastructure investment may also be provided from revenue collected from infrastructure charging for other modes, e.g. road based charging schemes. This raises though significant questions regarding efficiency and equity. 

Long run adjustment through investments has important linkages to short term adjustment in terms of path allocation and short-term pricing. Indeed, auctioning would allow consideration to scarcity of infrastructure resources. Linkage between access charging regime and scope/incentives for investment in rail capacity to address scarcities by the infrastructure manager should be taken into account. Long run (incremental) cost pricing for infrastructure development could be used for capacity enhancements, i.e. infrastructure investment, although this concept may be difficult in practice as the cost of expanding capacity varies substantially depending on the exact proposal considered (Nash & Matthews, 2003).

5.2.6 Quality regulation

In a perfect world there would be no need for quality regulation for railways, as companies with sub-optimal service quality would be disciplined by the market. However, if market failures are present the level of infrastructure service provision may be below (or above) the social optimum unless quality regulation is introduced. Consideration is required regarding the possibility for regulatory failure, and the costs associated with the various instrument used for quality regulation (Baker & Trémolet, 2000). 

Instruments for addressing quality include licensing and certification rules to regulate market entry; minimum quality standards; provision of information to consumers; quality signalling by private providers and liability regimes in case of substandard performance regarding quality.

For a vertically separated rail industry quality regulation becomes relevant for the infrastructure manager and the rail service operators. In the first case to ensure the quality of the rail network available to the rail operators. Quality regulation for rail operators concerns the service delivery to the final users.

Economic simulation work does suggest that performance incentives for rail operators can be structured such that social welfare maximization is achieved (Fearnley & Bekken, 2003). This may though require a complex package of various compensation payment components in order to reflect the different elements of railway operation.

Contractualisation of (passenger) rail service provision can be accompanied by specification of quality standards for items such as punctuality, reliability and general customer satisfaction along with inclusion of rewards and penalties to incentivise performance regarding service quality. There may though be adverse effects on subsidy levels requested by operators with excessive quality regulation. 

The implementation of quality regulation should take steps towards addressing and integrating the linkages between quality regulation and price regulation, e.g. dealing with the adverse effects of price-capping in relation to incentives for cost-cutting activities (UNESCAP, 2001).

5.2.7 Subsidies to socially necessary railways

The rationale for subsidies towards socially desirable railways can be based on arguments in relation to the existence of market failures (Jansson, 1994), but the existence of regulatory failure should be taken into account (Stigler, 1971; Posner, 1975). Efficient allocation of subsidies would require that they are targeted to specific services based on estimation of the benefits and costs generated and calculated as a subsidy per unit of output or performance rather than allocated as block grants (Fearnley and Bekkan, 2003).

These subsidies should be specified within a contractual framework to prevent adverse effects of subsidies on productive efficiency (Friederiszick et al., 2003). Increasingly, subsidies among European countries are allocated through contracts between an authority and an operator identifying the services to be provided in exchange for a payment from the authority. 

If the determination of the “optimal” subsidy per passenger is too complicated the use of subsidy bidding can be utilized, whereby bidders among others specify the minimum subsidy they would accept to run the service. This could be interpreted as ensuring provisions of such services at the least possible costs (UNESCAP, 2001).

A number of unresolved issues exist regarding the optimal specification of the contract between the operator and the authority, including route vs. network contracts; gross vs. net cost contracts; length of contracts; contracting out of planning as well as operation; service quality incentives. SP experiments suggest that increasing length of contract will imply a lower subsidy and fewer bidders would increase the subsidy. Exclusivity would decrease the requested subsidy payment (Preston et al., 2000).

In principle, within a vertically separated rail structure subsidies could be allocated to either the infrastructure manager or operators (Nash & Matthews, 2002). Arguments for subsidies to operators rather than infrastructure manager are formed on the basis that it may be more efficient if the infrastructure manager was driven by the commercial requirements of the train operators. However, agreements concerning capacity improvements may be difficult in the context of several operators being present in the market. Moreover, this inevitably requires infrastructure charges to be above marginal social cost.

Capacity allocation based on auctioning models may require subsidies towards socially desirable rail services to ensure that such services are retained in a market-oriented framework and social welfare maximisation.

Finally, subsidy allocation is linked to other transport instruments for railways, including access charging, price and quality regulation and investment. For example, full cost pricing for infrastructure access is likely to imply subsidies towards rail operations depending on the rail demand and the possibility for train operators to pass tariffs on to the users.

5.3 Sea Literature Review Summary

An overview is given here of port and maritime related literature, with reference to policy objectives, calculation methods for effects, and indicators for measuring results. In general, it can be stated that economic and physical measures are not well studied in the maritime literature. This has to do with the highly private character of investment and operations. For ports, both of these (and also regulatory measures) are a lot more present and also studied a lot more. In this text, the instrument sequence adopted deals with economic, physical and finally regulatory instruments. The results from the literature review are supplemented with the observations made during the Port of Antwerp case study.

As to the indicators, it is important to distinguish between the point of view of all parties concerned. In a port context, these are many: stevedores, shipping lines, port authorities, hinterland transporters, shippers, shipping agents, and unions. Moreover, these can be further split. The port system in general comprises facilities (breakwaters, quays,…) and services (transit of ships and transfer of passengers and commodities from and to hinterland modes). 

Port activities break up into seven units: ship mooring, ship unloading, storage transport, storage, hinterland loading transport, hinterland loading, and hinterland transport. Similar activities are performed with respect to passengers. Additionally, ports can perform a number of activities supporting ships and cargo. For ships, these are radar surveillance and traffic management; water, telephone, stores and fuel provision; police and security provision, repairs, fire-fighting, waste disposal; and medical services. For cargo, these are warehousing, security, weighing, lighterage, and rent of equipment.

The full literature review can be found in annex 3.
5.3.1 Economic instruments

For the shipping company, performance is especially measured in terms of costs. The first element here is the out-of-pocket costs, composed of transport costs to and through the port. The latter have to do with port charges, pilotage charges, and towage charges. For the sea part as well as the port part, costs are determined by overhead, voyage and operating costs. Voyage costs are determined partly by the pricing system applied. Cost-axiomatic pricing is one possible instrument. Others are marginal cost pricing (sometimes also taking into account social costs), financial (full-cost) pricing, and public (subsidized) pricing. First best pricing is sometimes not feasible, therefore second best pricing is often preferred. Pilotage costs are also determined by a pricing system, but no matter the system in place, pilotage charges are normally a function of pilotage distance, navigational hazards, and ratio ship calls. Demand elasticity estimation is a very useful tool in order to help find shipping companies’ sensitivity to price changes. In some studies, use is made of generalized costs of a call at a port. 

Shipping company revenue is determined by market prices for the three types of shipping: charter, liner and industrial. Each has its own market structure. Each also has its own commodity types transported, which are determined by volume, value and weight. Pricing regulation is not very frequent here, and not very likely either. 

Terminal operating revenues are determined by the ratio of loaded to unloaded containers: unloaded containers are charged significantly less than loaded ones, whereas they require the same amount of inputs for transferring them, therefore usually giving lower yields. Therefore, also the pricing strategy of terminal operators is crucial.

For the port authority, port attractiveness is important, as determined by charges, productivity and queuing. The port authority’s revenues stem from dues on vessels and dues on goods, each composed of various sub-elements. Dues on vessels have pilotage charges, towage charges, quay dues, breakwater charges, navigation light charges and sunk dredging charges as their main components, depending on the pricing structure actually applied. Dues on goods are sometimes based on the value of the goods, sometimes on their volume, and sometimes on their nature.

5.3.2 Physical instruments

Besides out-of-pocket costs, a second type of costs for the shipping company is caused by time. A variety of factors influence the level of time costs, and a large number of indicators are available for measuring it. Some of these are under control of higher authorities and are physical in nature (e.g. presence of multimodal facilities, nautical access possibilities,…). Therefore, physical instruments working in those fields can change indicator values dramatically. 

The same is true for terminal operator’s costs, which are partly under the influence of technology, policy needs and capacity expansion. The terminal’s productivity has an important stake in costs. It is a function of numerous variables again, and therefore can be expressed through a large amount of indicators. Determining variables are equipment availability, berth length, in-port depth, handling capacity, storage space, hinterland access, gate processing, vehicle types, inspection procedures and communication strategies. Equipment availability is determined by crane scheduling, berth assignment and crane assignment. Hinterland access can be improved through gate complex expansion and gate opening hours adaptation. Loss of customers is a non-out-of-pocket cost which can be the consequence of time losses, just as for shipping companies. 

Measures used to check the effects of instruments are: number of calls per berth and per year, number of gangs per ship, storage block height, number, volume or weight of containers per gang or crane per day, hour or call, number of employees, average hours worked per week, annual lifts per employee, berth throughput density, terminal throughput density, container storage dwell time. Equipment idle time is not to be neglected. Measures getting more and more attention are congestion, intermodal performance, air quality and especially security. 

Several policies, directly from higher governments or indirectly through the terminal operating company, can influence terminal operators’ performance variables. Costs are influenced by replacement investments and new investments. New terminal handling methods applied can lead to productivity gains. The same can be said about safety enhancing investments made. Simulation techniques allow a check on the effects of some of these measures. Modern terminal simulation instruments allow a check on variations in terminal lay-out, storage mode, traffic lay-out, mixed operations, loading specification, equipment performance specification and equipment assignment. 

Equipment availability can be altered through a number of measures which mostly pertain to the company level. This can range from technical modifications to equipment drivers, over investing in new equipment with more advanced technical characteristics, to automatic crane movement introduction. 

Traffic availability is an important determinant of the terminal’s performance from a demand point of view. This can change through the introduction of a new service, the extension of an existing service and exceptional calls. Port traffic prediction is performed for unreliable calculations.

For shippers, opportunity costs through capital involved in commodities, and worsened through waiting times and wastage of commodities, are especially crucial. Wastage and waiting time are both determined in part by accidents happening, but also by handling time as such. Strategic instruments to avoid waiting times are: security measures, operational improvements, gate opening hour extension, appropriate port pricing, better ICT and capacity expansion. The larger share of these expansion measures goes on account of the port authority, depending on the organisational situation it is in. Governments do intervene to the extent that they are responsible for deepening financing. They may also experience benefits from increased throughput at the port in terms of more economic growth and better national economic results. A better economy implies that more employment is generated, more value added is created, and more tax benefits shift to the government. The increased number of basic services to households and industries is an additional advantage. Capacity expansion at the port can increase these benefits to the government, especially if the volume of cross-border trade is lifted this way.

The previous benefits to the economy are a first set of external effects. More external effects occur through air pollution. Technology and waiting times are critical factors here. Air pollution in the long term can lead to global warming as well as decreased (human and animal) species’ health. Sustainable port productivity indexes are an important indicator here.

For hinterland transporters productivity is crucial, being a function of normal process times and waiting times. Gate complex expansion and adapted gate opening hours can decrease operating times and waiting times. 

5.3.3 Regulatory measures

Under shipping companies’ out-of-pocket costs, operating costs are composed of repair and maintenance, insurance costs, stores and crewing expenses. A change in seafarers’ status (the social law and provisions under which they are working) will especially come into play in this area. It will also determine shipping companies’ time costs, which are determined amongst others by higher government regulation (e.g. labour regulation). Some of the time-cost determinants are under the direct control of the company itself (e.g. vessel type, ship volume, commodity type transported…), and are therefore not to be influenced by any general instrument. Crane scheduling and maintenance are measures of which one assumes that they determine equipment availability if well considered. Finally, some time cost elements are exogenous (e.g. terminal type, packaging, weather, arrival rate, safety regulations, handling equipment,…), which leaves space for regulation in some instances. As a general rule, the pricing system will not have any influence here, just as is true for overhead costs. In the literature, insurance and agent’s charges are also found to belong to the shipping company’s expenses. Flag state regulation determines out-of-pocket costs outside the port. Flag state regulation is determined by national fiscal law, specific company law, crewing terms, and signing of international maritime conventions. 

Capital goods damage and coastal state regulation cause expenses both inside and outside the port. Capital goods damage can be influenced by naval protection in cases where security is at stake. We consider naval protection to be a regulatory measure here.

Terminal operating company costs are determined by the company’s role (port organisation). Wages and insurance are getting an increasing share in the cost structure. Therefore, regulation is an important factor in the terminal operator’s profitability calculation. 

Queuing damage can be lessened through the types of (physical) investments mentioned with shippers. A specific element here is the general organisation and status of the port: (partial) privatisation or at least more commercial operation can sometimes boost productivity of the port in its entirety. Port authority’s costs stem from port expansion, depending on the port organisational type again. 

5.4 Road Literature Review Summary

5.4.1 Instruments examined in previous research

A range of instruments have been examined for interurban road transport, including fuel taxation, motorway tolls, infrastructure expansion and social regulation. The emphasis was on identifying successful measures designed to affect travel choice and use of transport modes, improve traffic conditions and maximise the efficient use of road infrastructure. Measures focusing on freight transport are considered as part of the analysis. The approach has consisted of a literature review of relevant evidence of transport instruments and a modelling case study where some of these instruments were examined with specific reference to the Road Corridor IV. The main findings of the literature review are outlined below. Full details of the literature review are included in Annex 4. 

A large number of projects within the European Research Framework Programmes have included studies regarding different policy instruments with respect to interurban road activities. These studies examined a range of issues including: impacts of transport policy initiatives (e.g. congestion charging and strategic infrastructure projects), acceptability of various transport instruments and the behavioural response of key stakeholders such as road users, central and local government authorities. 

In this context, the 4th and 5th Framework Programmes took forward more than a dozen research projects that have linkages to the activities of the interurban area of SPECTRUM. One of the most important projects among these is the DESIRE project that had the aim to investigate inter-urban road pricing schemes (e.g. DESIRE, 2003a). DESIRE is important for this literature review, because it provides evidence regarding economic instruments that are examined as part of the interurban road case study. Furthermore, the findings of the KonSULT project are particular informative with respect to the policy-making dimension of SPECTRUM (although KonSULT is mainly concerned with urban issues) (KonSULT, 2001). 

Table 5.4.1 summarises the overview of those projects that have been considered in detail within the literature review. The Framework Programme projects are referred by their acronyms in the rows of the table while the transport instruments are listed in columns. An ‘X’ in a cell indicates that the instrument in that column has been examined in a given project and considered within the literature review. Therefore, if a cell has not been ticked it does not necessarily mean that the instrument has not been considered in the project but only that it has not been examined as part of this review.

The following summary will include key findings regarding the listed projects in relation to the issues considered within SPECTRUM. This will assist the identification of the scientific context of the interurban road case study in SPECTRUM. The literature review considers questions regarding implementation, impacts, lessons learned and the possible linkages to the road case study. In parallel with the other interurban case studies, emphasis has been given to the economic measures compared to other categories of measures (regulatory and physical). 

Table 5.4.1. The examined instruments and their occurrence in the referenced projects

	
	Fuel tax
	Motorway toll
	New infrastructure and ITS
	Social regulations

	AFFORD
	X
	X
	X
	X

	CANTIQUE
	X
	
	X
	

	Cupid
	X
	X
	X
	

	DESIRE
	X
	X
	X
	X

	Eurotoll
	
	X
	
	

	FISCUS
	X
	X
	
	

	IMPRINT
	X
	X
	X
	X

	KonSULT
	X
	X
	X
	X

	MARETOPE
	
	
	
	X

	MC-ICAM
	X
	X
	X
	

	PATS
	X
	X
	
	

	PROGRESS
	X
	
	X
	

	PROSPECTS
	X
	
	X
	

	RECORDIT
	X
	
	X
	X

	TRANSPLUS
	X
	X
	X
	X

	TRANSPRICE
	
	X
	
	

	UNESCAP
	X
	
	
	X

	World Bank
	X
	X
	X
	


5.4.2 Fuel tax

Fuel tax is the most common form of charges in road transport and it is used across the world. Available evidence shows that in many countries fuel taxation provides a significant proportion of tax revenues (UNESCAP, 2002). Overall, the rationale for fuel taxation relates to three main aspects: (1) incentives for road users to make efficient use of their vehicles; (2) recovery of variable infrastructure costs related to actual road use; (3) protecting the environment. A higher fuel price implies that the use of fossil fuels will be reduced and this would lead to lower emission levels at the local level in terms of sulphur oxides, nitrogen oxides, hydrocarbons, carbon monoxide, volatile organic compounds (VOC’s) and particulates as well as at the global level in terms of carbon dioxide with reference to global warming. Introduction or change to higher levels of fuel taxation provides incentives for transport users to shift from individual motorized means of transport towards modes with lower tax burden (environmentally friendly modes) and fuel efficient vehicles. In the inter-urban context this shift will for both passenger and freight particularly involve rail based solutions (although other modes may also be relevant).

The critical issue is the extent of the modal shift that will depend on the magnitude of the demand elasticities with respect to cost of travel. In this context, it should be noticed that elasticities for work and non-work trips seem to be different: while work-trips are  barely influenced by fuel tax changes, the non-work traffic has a much higher elasticity independent from the time scale (KonSULT Database, 2001). This can be important when considering the effectiveness of fuel tax changes at a certain interurban road transport market and/or supply. However, while higher fuel taxation could reduce car traffic in urban and non urban areas in the peak, it will also reduce traffic in the off peak periods and the latter may not necessarily be appropriate, because the main object is to shift traffic from peak into off-peak periods, in order to reduce congestion in the peak time. 

A number of important questions concerning fuel taxation are the following (CANTIQUE, 1999):
· At what level should fuel taxes be harmonised?

· In situations where prices rise, how should the resulting revenues be used?

· In situations where prices fall, how should the deficit be funded?

· How should the competing requirements for tax neutrality and for hypothecation   of revenues for spending on complementary initiatives be balanced?

· How should the implementation of transport pricing reforms be timed?

Fuel taxation has a number of shortcomings and disadvantages. These include the following:

· Fuel taxation is an approximation for actual road use – and hence does not relate exactly to the variable cost of road use

· Lack of differentiation regarding the location and time of road use. Some differentiation can be incorporated in fuel taxation systems in terms of different duty rates according to fuel type (e.g. different rates applied for petrol and diesel fuel) and differentiating by emissions (e.g. higher tax on leaded fuel compared to unleaded petrol and higher rates for fuels with high sulphur content).

· Low public acceptability due to adverse equity implications, particularly low-income households

· Possibility for tax evasion through cross-border trade of fuel

As a result of these shortcomings fuel taxation should in general be used in combination with other (more targeted) instruments in order to ensure an appropriate solution. However, fuel taxation will remain an important instrument forming the basis for influencing general transport demand levels and revenue generation to cover infrastructure costs. It is a relevant instrument in the context where the aim of the transport authority is a general reduction in the road traffic, fuel consumption and emissions levels (CUPID, 2000).

5.4.3 Motorway tolls

Motorway tolls represent one form of road pricing whereby road users are charged according to their actual road use. Other forms of road pricing include (UNESCAP, 2002): 

· A general road pricing system for the entire road network

· Urban road pricing encompassing congestion pricing, area licensing and cordon pricing

· Vignette schemes involving a fee for temporary access to certain road networks

· Electronic mileage-tax for Heavy Goods Vehicles (e.g. as introduced in Switzerland and under preparation in Germany)

A number of objectives provide the rationale for motorway tolls, including (World Bank, 2000):

· New, stable or dedicated source of finance: This objective is often linked to private sector involvement for road infrastructure, e.g through a PPP framework

· User pays and internalising externalities: In this case the aim to create incentives for road users to avoid congested roads. 

· Regional equity issues

· Private sector development

Although motorway tolls have advantages in terms of providing a way to charge for actual road use, encouraging use of non-congested roads/public transport and generating revenue, there are several shortcomings. Firstly, unwanted traffic diversion is possible, e.g. transfer from motorways to secondary roads. Secondly, there can be equity and acceptability issues that may require redistributional measures to avoid negative impacts on low-income groups. Political opposition to toll roads have in some cases implied that toll rates have not been increased as planned or development of untolled facilities to provide an alternative (both of which have a negative effect on the financial position of the toll road). Finally, the implementation of toll roads can be technically demanding (depending on the tolling option chosen).

A range of tolling options is available in terms of technologies used (manual tolling, mixed tolling and electronic) and general system characteristics. A key drawback of manual tolling is that it is generally a slow system. In contrast, electronic tolling has potentially problems in terms of enforcement and compatibility between systems. Other options relate to whether the system is open or closed - for open systems there are no toll booths on entry or exit ramps to the roads. The closed system with all exit and entry points monitored and tolls collected on exit, is generally more expensive than an open one due to more infrastructure requirements in terms of toll plazas, but the revenue collected will tend to be higher. An open system can accommodate for higher traffic flows as the tolling does not slow traffic down as much as under a closed system. Another important possibility is to introduce so-called shadow tolls where the Government pays the road operator on the basis of a rate per vehicle/vehicle type rather than payments from the road users. This approach has been used in the UK, Finland and the Netherlands. In the UK, shadow tolls are an integral part of the DBFO (Design, Build, Finance and Operate) contracts with reference to trunk roads.

In practice, most countries have no toll roads and for countries with toll roads these generally constitute less than 5 per cent of the road network (although the share increases with respect to express roads only). Countries with significant level of toll roads for motorways include Argentina, Mexico, Japan, France and Italy. Recently, Hungary has introduced toll roads and in December 2003 the first tolled road in the UK was opened (the Birmingham Northern Relief Road). Among European countries it is possible to classify the “1st generation countries” with a long tradition of motorway tolling (e.g. France, Italy, Spain), while the “2nd generation countries” are in a mature process to implement road pricing (e.g. Sweden, Ireland and Netherlands) (DESIRE, 2002). In most countries with toll roads the private sector is having a key role with respect to the development of the roads and often also in the operation of the roads. The most important exceptions to private operation and ownership of toll roads are USA, Japan and France.

The available theoretical and empirical evidence suggests that the following recommendations are of importance with respect to road pricing in general and motorway tolls in particular:

· Motorway tolls should be combined with other transport pricing instruments (such as fuel and vehicle taxation) to generate revenue for development of transport infrastructure. It cannot be applied as an isolated instrument, due to the need to impose too high rates that will cause unwanted traffic diversions. However, the difficulty is how to establish a pricing structure that reflects marginal cost variations over time and place.

· Integration of motorway tolls with land-use and transport development should be established in order to ensure financial stability and success of the scheme

· Pricing approaches adopted for other transport modes should be taken into account in the development of road pricing

· Public awareness of the rationale for motorway tolling can contribute to ensure general acceptability. Revenue-recycling is of crucial significance in terms of ensuring public acceptability

· The evidence suggests that where pricing is relatively simple, there is a larger perception of the solution as being effective (DESIRE, 2002): keep it simple.  

5.4.4 New infrastructure 

New infrastructure investment for roads have until recently been promoted significantly across the European countries with substantial public sector funding being made available.

The following objectives for construction of roads were identified:

· To assist economic growth by reducing transport costs and improve accessibility

· To improve the environment by removing through traffic from unsuitable roads in towns and villages

· To enhance road safety

This approach assumed that congestion problems resulting from increasing traffic levels could and should be solved through provision of more road space. However, increasingly it has been recognised that extended road construction programmes did not appear to deliver the expected results in terms of reduced congestion and pollution. In fact, the UK Standing Advisory Committee on Trunk Road Assessment (SACTRA) published a report that demonstrated the possibility that new roads may result in more traffic (SACTRA, 1994). Instead, the need for developing traffic management strategies (e.g. road user charging) was emphasised. As such traffic management strategies cannot stand alone to solve the inherent conflict of transport in terms of economic growth generation vs. environmental problems highlighting the need for targeted transport infrastructure investment (incl. road investment). This was emphasised in the EU Transport White Paper from 2001 where a three-stringed strategy was outlined: (1) demand management; (2) investment (TENs); and (3) revitalising and reforming other modes (EC, 2001). Accordingly, among the projects promoted in the trans-European transport network there are a number of road schemes (e.g. new links or upgrade of existing roads) to address especially accessibility problems in the CEEC countries and periphery countries (High Level Group, 2003). New infrastructure investments for roads are increasingly involving Intelligent Transport System (ITS) applications which can provide an improved basis for traffic management strategies, e.g. increase road capacity through route choice guidance or speed management systems. The implementation and impacts associated with ITS schemes were considered in the CANTIQUE project, with particular emphasis on impacts on the environment (CANTIQUE, 2000).

A key issue for new infrastructure investment is how such schemes should be funded and the relative position of public and private sector involvement.  Traditionally, road infrastructure has been public funded and owned. However, limited public funding resources and the aim to enhance efficiency has increasingly led to private sector involvement. At the overall level, complete private sector responsibility will not be welfare optimal, as the private sector would select the schemes according to profit maximisation (and would require too high tolls). Therefore, alternative forms of private sector involvement have been promoted through public private partnerships, e.g. BOT or DBFO agreements (Build-Operate-Transfer and Design, Build, Finance & Operate). Private organisations can then recover construction and maintenance costs through tolls or indeed shadow tolls as discussed in the previous section (see e.g. DESIRE, 2003a). However, it should be noted that the extent to which road investment with private sector involvement is cost-effective from society’s perspective hinges on whether the efficiency gain from private based construction (and operation/maintenance) is sufficient to outweigh the higher cost of capital for private sector parties compared to public sector parties. An additional issue concerning PPPs relates to the distribution of risks between the private sector parties and the public sector. The distribution of risks can have significant influence on the profitability and hence attractiveness of the contract to private parties (and the public sector)

There are substantial equity issues involved with respect to implementation of new transport infrastructure schemes as such measures are location specific with the differentials for user benefits according to the location of the users and their spatial activity patterns. Furthermore, additional differences between households across regions occur as new infrastructure can have significant impact on relative competitiveness between regions and hence economic growth potential.

The role of Intelligent Transport Systems is taken explicit into account in the European Commission’s Transport White Paper from 2001 ‘European transport policy for 2010 – time to decide’ (EC, 2001). Currently, the EC in co-operation with Member States are funding a series of projects to support the deployment of harmonised Intelligent Transport Systems and Services in Europe within the so-called Tempo Programme for the period 2001-2006 (where the key priorities were identified by the TEN-T Expert Group on ITS). The projects are aiming to work towards the achievement of three main objectives: (1) optimizing the use of road capacity and of passenger and freight traffic flow, (2) savings in terms of road safety, due to reduced accidents and reduced impacts of accidents, (3) alleviating of environmental damage through reducing traffic congestion.

5.4.5 Social regulation

Social regulation in the context of road transport concern regulatory measures aimed towards the working conditions applicable to drivers. In particular, specifications regarding driving time and rest periods are of importance. Other measures related to social regulations may also be speed limits, specification of maximum limits for loadings and training requirements for drivers. A main reason for introducing legislation in this area is linked to road safety issues, health concerns as well as broader social responsibilities to protect and enhance employees’ working conditions. A further reason for European Union legislation is the need to ensure fair and non-discriminatory competition among the EU countries as well as other neighbouring countries (e.g. all EEA countries). 

A number of EU legislative measures have been introduced over the last two decades in this area, in particular Directive 2002/15/EC on the organisation of the working time of performing mobile road transport activities with specification regarding overall working time, rest periods, night-time work etc. Also 2003/59/EC is relevant with provisions concerning initial qualification and periodic training of drivers of certain vehicles for the carriage of goods and passengers. Obviously, the effectiveness of this legislation depends on the extent to which the Member States implement in full the required measures.

It should be noticed that fatigue and stress among drivers is not only a result of the number of hours behind the wheel, but also determined by irregular working hours, night-time driving and the length of work shifts (ECMT, 1998). Furthermore, working hours for lorry drivers will in many cases also involve loading and unloading (these activities may amount to at least a third of the time spent driving). These elements are taken into account in the EU Directive 2002/15/EC.

These instruments are relevant for the context of the SPECTRUM project because specification of driving time/rest periods (along with other similar measures) can have a significant impact on the road haulage industry and affecting the welfare of the key stakeholders incl. Government, companies within the sector, road transport employees and customers as well as the rest of the transport using sectors. It should though be noticed that current modelling possibilities for this instrument are not adequately addressed by current models (TRANSPLUS, 2002b).

One of the key issues regarding social regulations is the arrangements regarding enforcement. This may involve a broad range of elements including checks and inspections along with scope of using penalties for non-compliance. The need for co-operation between enforcement bodies in the different EU countries is also important in order to enhance the effectiveness of the regulations. This may also involve harmonisation between countries regarding enforcement procedures. The role of new technologies is important, particularly to facilitate improved records of professional drivers’ activities. For example, electronic recording equipment would allow for more reliable and improved data storage facilities compared to other systems. In this case an issue may be to determine the distribution of responsibility for acquiring improved recording equipment (DESIRE, 2003b).

The introduction of stricter social regulations may have important effects on those countries with lower social regulation standards if no exceptions are included at least in the short term. Higher standards would imply increases in operating (labour) costs for those countries. As a result there could be problems in terms of increased unemployment. This may prove particularly relevant to the CEE countries included in the EU since 1 May 2004 (DESIRE, 2002). This creates an important equity problem involving distributional concerns between different countries.

All instrument influence traffic in a different way and can be used for modifying different mode, time period of transport. Therefore an integrated approach is necessary, where the transport system as a whole can be changed, especially concerning the car usage.

6 Specific to general approach

6.1 Madrid-Barajas Airport Case Study

6.1.1 Background to the case study. Traffic Trends at Madrid Barajas International Airport

This section discusses recent traffic trends at Madrid Barajas International Airport (MAD) and their implications both for future increases in aircraft operations due to the expansion programme planned and the potential for changes in social welfare to accommodate growth in passenger traffic taking into account the noise externality produced by the new approaching paths to the airport. The section first addresses the overall trends in traffic by type of carrier, then it examines three specific markets in more detail (domestic markets served predominantly by national airlines, Iberia and Spanair, traffic in the European Union, and the rest of international air traffic markets). These markets have been selected for more detailed examination because of their importance for different types of regulation.

The national airlines operate the smallest aircraft, and a relatively small proportion of the total passenger traffic at the airport is carried by large aircraft operations. Clearly, a significant change in average aircraft size by regional airlines could have a big impact on the total number of operations. Spanish domestic markets are characterized notably both for the high volume of traffic and the high frequency of service. At the same time, they are typically operated with relative small aircraft, of the order of 91 passengers per air traffic movement. Accommodating traffic growth in these markets through increases in average aircraft size would still provide frequent service while reducing the growth in aircraft operations, especially at certain hours of the day. Finally, there is considerable discussion in the industry about the future prospects for new large aircraft, with seating capacity greater than the current Boeing 747-400 (e.g. Franke, 2004; O’Connor, 2003). Such aircrafts are most likely to be deployed on very long haul international services, such as the trans-Atlantic markets, where stage lengths favour larger aircraft and time-zone differences create limited time windows for efficient service, which reduces the frequency advantages of using smaller aircraft
. In fact, it is also important to recognise that a small number of global gateway cities will remain the dominant feature of this trans-continental market. In fact in 2000, the airports in three city-regions, London, New York and Chicago, accounted for more than 30% of the total passenger movement through the trans-Atlantic market. The continued role of these big city regions will keep the development and management of airport infrastructure at the forefront of airport planning in the immediate future. That planning may need to recognize the use of the very large Airbus 380 for hub-to-hub services. In this sense, the Spanish airport authority AENA considers that Madrid Barajas may play an important role in the future.

6.1.1.1 Airport Traffic by Carrier

The growth in passenger traffic at MAD, since 1970, shows that all market segments have experienced traffic growth including international, European Union and domestic traffic. Less obvious perhaps is the fact that different patterns of growth are observed through this period of time, for example some passenger traffic of new entrant domestic airlines, such as Spanair and Air Europa have also grown faster than the domestic traffic of the incumbent large airline Iberia. For convenience in discussion, and to conform to common industry terminology, the large airlines will be referred to as air carriers (Iberia, Air France, Spanair and Air Europa), as distinct from the regional airlines, such as Air Nostrum.

Historically, Air Nostrum and other regional airlines operated small turboprop aircraft while the air carriers operated larger jet equipment. However, the introduction of smaller jet aircraft such as the Embradier or the Bombardier Regional Jet by the regional airlines in some markets, has begun to blur the distinction between the two classes of carriers. In the case of Air Nostrum, this fact is even more exacerbated by the strong relationship that exists between the regional airlines and Iberia. In consequence, the network of Air Nostrum is an integral part of the service network of the major carrier Iberia.

The trend in overall average number of passengers per operation will depend in part on the ability of both the air carriers and the regional airlines to continue increasing their average number of passengers per operation, and in part on the future share of the domestic traffic above the total traffic. Of course, the average number of passengers per operation results from the combined effect of the average aircraft size and average load factor (proportion of seats occupied). While airline fleet mix decisions directly influence average aircraft size, and some considerations must be taken into account with the introduction of new big jets such as the A380, it is also necessary to consider the effects of changes in load factor with the introduction of new marketing strategies such as e-commerce. Therefore, it may be a plausible trend for the future that the growth in passengers per operation in domestic traffic could be modest and due entirely to increases in load factor rather than aircraft size, in fact airline competition may help to understand why regional airlines use small aircraft. There are obvious limits to how long an increase in load factor can continue. However, it is clear that future marketing strategies may help to increase the load factors of airlines. For example, Shon et al. (2003) studied web reservation and on-line ticketing services provided by airlines and travel agents. They discussed the impact of the Internet on the air transportation industry in Taiwan, the development of e-commerce and e-business in airline operations, and the conflicts between virtual and physical channels, studying how these new channels would affect the average load factor of the airlines. 

As expected, the average number of passengers per air carrier and regional airline operation varies significantly between the different markets (domestic, European Union and international operations), as shown in Table 6.1.1. International operations include both long-haul flights to other European countries not included in the European Union and flights to Canada, Asia, the United States, Africa and Latin America, which typically use similar aircraft to those used in some European Union operations. In consequence, the average number of passengers per international operation lies between 140 and 200, and are above 200 for trans-oceanic international flights. The average number of passengers per operation for Madrid-Barcelona for Iberia has been 105 for the year 2002. The average number of passengers per operation for other domestic traffic has shown figures between 93 for the pair Madrid-Bilbao for Iberia and 160 for the pair Madrid-Las Palmas for Iberia. 

International traffic accounted for about 13 per cent of total aircraft movements for the year 2002. This proportion is extremely low for Madrid (MAD) to be considered an important hub in the hierarchy of the airports on a global scale. However, if we focus our attention on passengers using the airport, as shown in Figure 6.1.2, this proportion changes from about 13 per cent to 20 per cent. So it can be seen that the corresponding share of passengers is increased because the aircraft size in use for international operations is bigger than for the rest of the markets. In contrast, the share of total passengers for European Union markets accounted for about 31 per cent, a smaller figure than the one obtained by the aircraft movements that raised this proportion to the 36 per cent.

	Table 6.1.1. Average Passengers per Operation (APO) from/to Madrid (2002)

	Airline
	Airport
	APO

	Iberia
	New York
	207

	Iberia
	Havana
	305

	Iberia
	Buenos Aires
	286.8

	Iberia
	Tenerife
	194.33

	Iberia
	Bilbao
	93.71

	Air Europa
	Barcelona
	112.41

	Iberia
	London
	133.38

	Iberia
	Paris
	108.56

	Air France
	Paris
	92.46

	Iberia
	Las Palmas
	160.53

	Iberia
	Malaga
	131.36

	Spanair
	Barcelona
	92.61

	Iberia
	Barcelona
	105.21

	Source: Martín J.C. and  Betancor, O. (2004)


If we examine the results for the year 2002 in terms of traffic for the ten largest airline markets for each type of traffic (see Tables 6.1.2-6.1.4). All but three of the largest thirteen markets, are domestic markets, connecting Madrid with Barcelona, Las Palmas, Bilbao, Malaga, Palma de Mallorca, Alicante and Vigo. The three exceptional markets are routes to important European Union markets such as Paris and London. Therefore, it can be seen that location in these transport market matters. Table 6.1.2 shows the largest domestic markets in the year 2002. It can be seen that Iberia dominates most of this densest markets, and Air Europa and Spanair serve three of the largest domestic markets that connect Madrid with Barcelona and Palma de Mallorca. Another remarkable element of Table 6.1.2 is the level of importance that the domestic market between Madrid and Barcelona represents. In total, this route represents more than 25 per cent of the total domestic traffic in Spain

	Figure 6.1.1. Aircraft Movements by market type in MAD
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	Source: Martín J.C. and  Betancor, O. (2004)


In Europe, an irreconcilable tension between projected growth figures for air transport and the provision of the adequate infrastructure to cope with that growth exists. To put it more simply, the projected growth rates do not match within current or projected air transport infrastructure capacity. We would also like to remark that the strong opposition to expand airports due to environmental concerns has put on hold the political will to build additional airport capacity, either at the EU or Member State scale. Consequently, policy initiatives to cope with the growth in air transport have been reverted more at modal shift than at building new airport infrastructure. Some short-haul air traffic in the European continent could be diverted to high speed trains (HSTs), which consume much less energy per passenger km. HSTs can compete effectively with air transport on business inter-city trips of less than 3 hours, (approximately between 600 and 1000 km); the threshold extends to 5 or 6 hours for leisure traffic. One leading EU regional airline, the German carrier, Eurowings, has admitted that regional air services are no longer worth flying if the journey time by rail is less than 3 hours (Flight International, 1997).

	Figure 6.1.2. Passengers by market type in MAD
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	Source: Martín and  Betancor, (2004)


	Table 6.1.2. Domestic Airline Traffic and Market Share in the Largest Domestic Airline Markets from/to MAD

	Airline
	Airport
	Passengers
	Market Share

	Iberia
	Tenerife
	382849
	2.6%

	Iberia
	Valencia
	386820
	2.6%

	Iberia
	Vigo
	401379
	2.7%

	Air Europa
	Palma de Mallorca
	414050
	2.8%

	Iberia
	Alicante
	437884
	2.9%

	Iberia
	Palma de Mallorca
	450122
	3.0%

	Iberia
	Bilbao
	459821
	3.1%

	Air Europa
	Barcelona
	464125
	3.1%

	Iberia
	Las Palmas
	601843
	4.1%

	Iberia
	Malaga
	693033
	4.7%

	Spanair
	Barcelona
	809327
	5.4%

	Iberia
	Barcelona
	2112845
	14.2%

	Source: Martín and Betancor, (2004)


	Table 6.1.3. EU Airline Traffic and Market Share in the Largest EU Airline Markets from/to MAD

	Airline
	Airport
	Passengers
	Market Share

	TAP
	Lisbon
	222573
	2.4%

	Virgin Express
	Brussels
	232363
	2.5%

	Air Europa
	Paris
	236901
	2.6%

	Iberia
	Amsterdam
	275152
	3.0%

	Iberia
	Brussels
	287067
	3.1%

	Iberia
	Lisbon
	294199
	3.2%

	British Airways
	London
	333755
	3.6%

	Iberia
	Rome
	343940
	3.8%

	KLM
	Amsterdam
	344228
	3.8%

	Iberia
	London
	482173
	5.3%

	Iberia
	Paris
	513705
	5.6%

	Air France
	Paris
	526761
	5.8%

	Source: Martín and Betancor, (2004)


With respect to European Union traffic handled by the air carriers (see Table 6.1.3), two characteristics are of importance: first there are no secondary airports in the largest routes, and second Iberia is still the incumbent airline but other former flag carriers and new entrants, such as Virgin Express compete fiercely with it in some markets. Table 6.1.3 also shows that the importance of these largest routes is inferior to the one observed for in the domestic traffic, that is the domestic traffic is more concentrated around the largest routes than the European Union traffic. It also seems less convincing that HSTs could compete in these markets in the near future. Another important feature that can be noted is the loss of competitive force as a consequence of the formation of the Oneworld alliance. Tap, Iberia and British Airways are under the development of code-sharing agreements that can affect the consumers’ surplus in these ten largest markets in the European Union. 

In its ruling on 5 November 2002, the Court of Justice of the European Communities declared that individual member states cannot, under the European Union (EU) Treaty, entertain individual aviation agreements with non-EU countries. Thus, it may be expected that all or most bilateral aviation agreements entertained by individual EU member states will, in the relatively near future, be replaced by community level, non-discriminatory open skies agreements with non-EU states. The associated change in the regulatory regime will probably spark a development towards massive consolidation within European aviation.

Faced with this scenario, it is essential that European competition and aviation authorities consider carefully all measures available for the opening the air travel markets and enhancing competition. Whilst in terms of competition and efficient resource allocation, fully-fledged mergers may well be preferable to looser alliances, it is paramount to the protection of consumers and other air travel customers that the resulting number of European aviation airlines or alliances does not become too low. The consolidation process must therefore be followed carefully by the relevant competition authorities. Alliances should be treated with the same rigor as traditional mergers
. Some air transport academics have frequently expressed that there are too many airlines in Europe, and certainly the number of international airlines in Europe is much greater than the number in the US. This idea is shared by the Commission and other stakeholders in the airline industry. Consequently, the Commission has to find a delicate balance between, on the one hand, permitting, if not encouraging, some consolidation of the European industry, while on the other hand ensuring that competition is sufficiently protected. The indications are that, so far, it may have got this balance right, but it will take a few years for this to be clarified.

Table 6.1.4 shows that the largest international markets by far are related to the trans-Atlantic routes to the United States or to Latin America. The same patterns observed for the above markets are still present, that is, Iberia is by far the incumbent airline on these markets and the international traffic is less concentrated in these largest routes. The figures that appear in Tables 6.1.2-6.1.4 are usually referred to as segment traffic. The distinction between market traffic and segment traffic is usually important when figures of connecting passengers are not negligible. Market traffic counts passengers boarding at some origin airport and alight at some destination airport, irrespective of how many stops passengers have made. In this way, it is possible to count passengers that have made the trip directly, or with one or more stops. Segment traffic counts passengers on board nonstop flights, and includes passengers who are traveling on the same flight but perhaps with different origin or destination. It can be seen in table 6.1.5 that connecting passengers traveling to/from MAD represent an insignificant proportion of the total of passengers for most of the routes except for some long distance routes in Latin America. 

Martín and Román (2003) analyzed the airlines’ hub location problem through a spatial competition game played in two stages in the South Atlantic market. First, airlines sequentially choose the location of their hub and second, they compete by offering direct or connecting services between each city-pair. Different outcomes in the first stage will affect competition in the second, and as a consequence, the market share that airlines can obtain. The authors showed that Madrid, Lisbon and Sao Paulo airports are going to play an important role to become a hub in this market. Airports in Canary Islands could also represent a good opportunity given their strategic location between these two regions, but the absence of local traffic would make this outcome not very plausible unless the entrant airline exerted a strong competition in the spoke-to-spoke markets offering a high proportion of flights. For a South-American airline to operate a hub in Europe more than an open skies policy would be required. It would imply ‘‘cabotage’’
  rights within the EU to operate Europe-to-Europe routes (actually this is not possible unless more than 50% of the airline is owned by a European investor).

	Table 6.1.4. International Airline Traffic and Market Share in the Largest International Airline Markets from/to MAD 

	Airline
	Airport
	Passengers
	Market Share

	Air Europa
	Havana
	123892
	2.1%

	Continental
	New York
	129460
	2.2%

	Iberia
	Lima
	132360
	2.3%

	Iberia
	New York
	144659
	2.5%

	Iberia
	New York
	145800
	2.5%

	Iberia
	Miami
	152079
	2.6%

	Iberia
	Mexico
	182976
	3.1%

	Iberia
	Havana
	185736
	3.2%

	Aerolineas Arg.
	Buenos Aires
	198173
	3.4%

	Iberia
	Buenos Aires
	206215
	3.5%

	Source: Martín and Betancor,(2004)


	Table 6.1.5. Connecting Passengers Traffic in some Airline Markets from/to MAD 

	Airline
	Airport
	Passengers
	Connecting Passengers
	Per cent.

	Iberia
	Barcelona
	2112845
	78051
	3.7%

	Aerolineas Arg.
	Buenos Aires
	198173
	20604
	10.4%

	Iberia
	New York
	145800
	13488
	9.3%

	Iberia
	Miami
	152079
	12881
	8.5%

	Iberia
	Buenos Aires
	206215
	12795
	6.2%

	Aerolineas Arg.
	Paris
	21527
	11525
	53.5%

	Lan Chile
	Santiago de Chile
	90325
	10004
	11.1%

	Lan Chile
	Frankfurt
	53015
	9444
	17.8%

	Iberia
	Mexico
	182976
	8161
	4.5%

	Iberia
	Lima
	132360
	5523
	4.2%

	Aerolineas Arg.
	London
	18226
	5442
	29.9%

	Delta Airlines
	New York
	71205
	5143
	7.2%

	Iberia
	Caracas
	44580
	5107
	11.5%

	Iberia
	New York
	114637
	4885
	4.3%

	Iberia
	Copenhagen
	41151
	4706
	11.4%

	Iberia
	Malaga
	693033
	4650
	0.7%

	Iberia
	Havana
	185736
	4469
	2.4%

	Source: Martín and Betancor,(2004)


Apart from the problem of hub location that has been analysed here, there exist other important questions that need to be addressed having in mind a more general perspective. An important issue concerns which airlines are in a better position to compete for the South-Atlantic market under an open skies regime. There is no doubt that the flag companies of the countries, whose main airports present a strategic location in this market, have certain advantages over the rest of the airlines. They have to face lower hub development investment costs and they can exert an excessive pressure on existing airport capacity due to their strong bargaining position against their respective airport scheduling committees. In this sense Iberia has a good opportunity to become a competitive airline in this market given the central location of Madrid (Iberia Hub) and the high level of local traffic of this airport in the South-Atlantic market. Varig is not so well located as Iberia, but it could exploit some other advantages: the importance of local market in Sao Paulo and the role that Star Alliance could play in this new scenario.

In summary, a brief characterization of the air traffic at MAD would read something like this: strong domestic linkages with simultaneous concentration of passenger volume on the main routes, primarily the routes to and from Barcelona, and other domestic routes to some industrial or tourist cities of Spain being Iberia the principal incumbent airline; strong European Union traffic less concentrated than the domestic one but with important linkages with the principal capital cities of Europe, as the airport is highly congested no secondary European airports present dense routes and Iberia share its incumbent role with other former flag carriers such as British Airways, TAP, KLM and Air France; and finally the densest intercontinental traffic is highly specialized in the trans-Atlantic routes to the United States and Latin America being Iberia again the principal incumbent airline in this market. It is against this background that the Spanish airport authorities (AENA) have planned the most ambitious expansion programme that would allow the airport to double its present capacity.

6.1.2 Selection of measures and applicability. Slots allocation, slot pricing and capacity expansion

6.1.2.1 Introduction

The continuing increase in the demand for air transportation in Madrid Barajas airport has resulted in volumes of air traffic that exceeds the capacity of the airport infrastructure during the majority of the days of the week and for the majority of the hours of the day. There are only exceptional occasions where there exist excess of capacity for Saturdays and Sundays, and for the hours of the night from 23.00 to 05.00. Besides, the problem of the lack of adequate capacity to handle the existing demand, there was also a big concern of the level of air traffic delays that the airport was causing for this capacity constraint. For this reason, airport authorities of Spain thought that the capacity of Madrid Barajas airport needed to be expanded. At the same time, environmental and other concerns were imposing some limits into the airport authorities to construct additional runways to increase their airside capacity
. 

European airports have suffered less from the drop in demand for air services than American or Asian counterparts due to the financial crisis and the September 11th terrorist attacks. In Europe, many principal airports suffer from important delays and congestion. However, due to physical constraints or environmental concerns of the vicinities, not many of them are under new airport expansion programmes. Barajas airport is an exception to this general rule.

Passenger growth of 10% per annum at Madrid Barajas International Airport during the last five years has led the Spanish airport authority (AENA) to approve a €2.91 billion expansion plan that includes the construction of a new passengers satellite terminal, a new baggage handling system and an 'automatic people mover' that will connect people throughout the new passengers terminal facilities. Due to the complexities of this project, the expansion also features numerous other subprojects including new parking facilities and a highway extension around airport area.

Barajas airport is the principal gateway of the Spanish airport system. In 2000, more than 141 million passengers were serviced at Spanish airports, and passenger numbers in Spain grew 9% more than the EU average. In year 2003 Madrid Barajas Airport saw a total of 35 million passengers, and accounted for 27% of air traffic between the EU and South America. The airport handled the largest amount of cargo traffic in Spain, and in terms of cargo volumes represented the eighth busiest airport in Europe and the 31st internationally. Some analysts have foreseen that future air deregulation in Europe, the United States and Asia will continue to put pressure on the Spanish airport system. In the face of this situation, the government has given high priority to airport infrastructure expansion plans, such as the one that is currently under construction at Madrid Barajas airport. However, the capacity expansion programme for Barajas airport will change the present capacity of 80 air traffic movements per hour up to 120 air traffic movements per hour in two different phases. The first one will increase the capacity up to 100 movements and it is expected to be finished by the beginning of winter 2005, and the second one will definitely increase the capacity up to 120 movements by the beginning of the winter 2006. The aim of the managers of AENA is to convert Barajas airport into an authentic platform from which any type of domestic, regional or intercontinental aircraft may operate, whether for leisure or business.

At the opening of the new facilities, Barajas airport will have a design capacity of 80 million passengers per year with four runways and four passengers’ terminal buildings. In 2005, two additional runways will be put in service and the new satellite terminal building will also be completed. The actual demand for slots is higher than the real capacity for the majority of the hours of the day, and for this reason the new expansion programme was considered to be necessary. It is also true that airports are considered vital facilities for maintaining the competitiveness, attractiveness and hierarchy of the cities, thus regional planners and airport managers have promoted this expansion as one of the hallmarks of the transport master-plan for the next ten years.

Since the early 1990s plans have been underway for the construction of a new terminal building. This process culminated in an international design competition which was won by a team comprised of British architect Richard Rogers, Spanish Estudio Antonio Lamella, the structural consultant TPS (Carillion) and Inetec. The new terminal building will have a yearly capacity of 35 million passengers and be capable of handling 10,400 passengers an hour. Besides this, the new satellite building will be capable of handling around 15 million passengers a year with 26 contact points. 

The wing-shaped 1km-long building will have a total floor area of 470,261m² and is designed with a wide range of environmentally friendly, low energy consuming reducing installations such as efficient cooling systems, extensive shading to the façades and roof lights and zonal lighting. It will host 174 check-in desks, 26 security controls, 20 baggage conveyors, 38 boarding gates, 28 movable ramps, 76 elevators and 22 automatic escalators.

The new satellite building will have a total floor surface of 287,384m² and will be capable of handling around 15 million passengers a year with 26 contact points. The building will consist of two blocks, one that will host the arrival and departure facilities for passengers and the other for passport facilities and commercial zones. In addition to that, the satellite building will provide parking spaces for up to 9,000 cars.

An Automatic People Mover (APM) will connect the new terminal building to the satellite building. Automatically guided vehicles will transport passengers between two stations in a tunnel, with two platforms in the principal terminal and one in the satellite building. The APM will cover a distance of 2,100m and run 24 hours a day. Six trains will transport a maximum of 13,000 passengers an hour at a maximum speed of 60km/h. The transfer between stations will take around three minutes with trains stopping in two-minute intervals.

The new terminal will host an automatic baggage handling system, capable of handling up to 16,500 pieces of luggage an hour on a total of around 78km of conveyor belt. The system will process baggage from arrivals, departures and transit flights within the new terminal and the satellite building.

Furthermore, other subprojects will be carried out in the control tower, including expansion of the parking facilities and the air traffic navigation offices. However, the work will not alter the physical appearance of the tower. The 840m underground section of the M11 highway linking Barajas to Paracuellos del Jarama will also be expanded.

Barajas' airport charges are based on the principle of cost recovery with some rate of return to the total capital employed. The charges are determined by AENA (the national entity that control the Spanish Airport System and Air Navigation), and need to be authorized by the Spanish Government. In setting airport charges, AENA has to comply with common provisions of the Spanish Regulation Ordinances and international obligations regarding civil aviation that apply to Spain and are ruled by IATA and the European Commission. The charges generate sufficient revenues to cover total expenditures and to provide some rate of return on the total capital employed by the airport, and to increase a guarantee fund for future expansion plans. 

In fact, when the new facilities will be opened for operations, the Airport Authority intends to increase airport charges. As a result of this increase, Barajas could lose part of its competitiveness
, and this fact will have an important impact on Iberia performance. In fact, the former flag airline of Spain has estimated the costs of moving some operations to the new facilities to 50 million of euros. Spain’s airport authority AENA decided to move all the operations of Iberia and its partners of Oneworld alliance to the new terminal 4. At the same time, it also decided to translate Spanair operations and its partners of Star alliance to the same terminal. Iberia representatives plan to lodge an appeal against the decision by Spain's airport authority AENA to move the airline's operations to Terminal 4 of Madrid's Barajas Airport 4, as soon at it receives official notification of the decision. 

At the same time, the company will ask the courts for a precautionary suspension of the implementation of the decision, arguing that if its appeal succeeds, irreparable harm will already have been done to Iberia, its customers, and other airlines of the alliance by the implementation of the sweeping decision by the AENA board. The company does not rule out other legal measures to block the decision that would be harmful to its interests and its growth prospects, as well as to the international positioning and growth of Barajas Airport. They argue that the slot assignments are really suboptimal because the new facilities will be congested in the near future (five years is the guess) and the old facilities will be underutilized. To our knowledge there is not an estimate of what burden consumers have to support as a consequence of the opening of the new passenger terminal buildings.

The recent terrorist attacks in March 11th may significantly have an impact on the economic growth in the region of Madrid for the years to come. However, the forecasts for future economic growth and hence the demand for air traffic in the airport remains quite optimistic. In fact, the demand for slots for the next seasons has increased on average by 6% compared with respect to last year.

Airport services comprise the provision of different facilities for different activities, such as aircraft landing, taxiing and parking and for processing passengers, and they are economic goods because their production and provision require the use of scarce resources. At many principal international airports, airlines and passengers and even airports themselves suffer from significant delay problems as a result of an inadequate airport capacity to handle the existing demand (Hansen, 2002). Niemeier (2002) argued that the infrastructure of most capacity constrained (European) airports is inefficiently used, allocated and extended. We will see in our case study that the commonly used non-price mechanisms, such as grandfather rights, are the source of the distortion of the market conditions. This market imperfection will produce economic inefficiencies that no longer satisfy the needs of the airport industry or the society. Niemeier argues that the reason why these inefficiencies arise is the result of important deficiencies in the regulatory framework of monopolies. Hence, reforms of airport pricing regulation that provide a more efficient use of scarce capacity in highly congested airports and remedy the market failures incurred by existing rationing mechanisms are advocated.

As airports become more commercially-oriented, different stakeholders seek protection from regulatory institutions from airports’ potential abuses of market power, which can be manifested in different ways, such as excessive pricing, delayed investments and reduced service quality. Since airports usually enjoy monopolistic power with respect to aeronautical services, they are frequently subject to some form of economic regulation. The most common one is the use of price-caps, which limit the level of aeronautical charges. While economic regulation has tended to favor airport users, one major deficiency that appears in the system is that demand exceeds supply, prices are capped, and there are wrong signals on the airport operator to expand capacity (and possibly also incentives to minimize other operations). Attempts to reform existing approaches to economic regulation must inevitably seek to balance the conflicting interests between different stakeholders. The method we will use in our approach involves assessing the impact on total social welfare in aggregate, rather than the surplus accruing to particular groups. This approach assumes that the objective of regulators in setting prices is to maximize social welfare and argue that the regulatory regime can achieve this by sending correct signals to the society in order to reallocate the scarce resources.

Existing economic regulation of airport facilities have been under recent revision in the UK, Australia and New Zealand. One of the most critical issues that policy-makers need to consider is whether the adoption of different price regulation like single-till or dual-till is preferable and the back-of-the-envelope circumstances in which some price mechanism is more suitable
. On the basis of current demand for slots and forecasts for future demand, we will examine alternative schemes of airport charges comparing their results in terms of social welfare. Thus, the aim of this section is to analyze the potential gains in  social welfare for different pricing schemes. It is clear, that Madrid Barajas airport is being expanded due to the stable high growth rate for slots demand of the last decade. However, capacity under-utilization may become common in the next years when the new airport facilities will be operating. 

6.1.2.2 Methodology

Doganis and Nuutinen (1983) classified the services provided by an airport into two broad categories: aeronautical and non-aeronautical activities. The revenues from aeronautical services mainly encompass aircraft landing, parking and passenger charges, while revenues from all other sources are classified as non-aeronautical. The single-till approach takes not only aeronautical but also non-aeronautical revenues and costs into account to determine the level of aeronautical charges. The corresponding asset base comprises all airport assets regardless of their functions and characteristics. There may be cross-subsidies by revenues from non-aeronautical activities to cover the deficits from aeronautical services if a single-till approach is adopted. In other words, aeronautical charges could be set at a relatively lower level because of the existence of such cross-subsidies. 

Conversely, the dual-till approach separates aeronautical activities from non-aeronautical ones. It determines the level of aeronautical charges by considering aeronautical revenues and costs only. Consequently, the corresponding asset base includes aeronautical assets only. Cross-subsidies are not permitted under this regulatory scheme. Aeronautical charges will be set at a relatively higher level under a dual-till approach than under a single-till approach.

There is a large body of literature on airport pricing and cost recovery. Useful references include Levine (1969), Carlin and Park (1970), Walters (1973), Morrison (1983, 1987), Gillen et al. (1987), Oum and Zhang (1990), Oum et al. (1996), Zhang and Zhang (1997), Zhang and Zhang (2001) and Zhang and Zhang (2003).

Morrison (1983) showed that if capacity is divisible and costs are homogeneous in volume/capacity ratio, then social-marginal-cost pricing leads to exact cost recovery for the airports. Oum and Zhang (1990) showed that if capacity is lumpy, then social-marginal-cost pricing would not guarantee cost recovery for the airport. Zhang and Zhang (1997) considered the effects of concession operations by the airports in a setting where capacity is divisible but social costs are not homogeneous in volume/capacity ratio. Zhang and Zhang (2001) obtained the optimal Ramsey prices, i.e., the mark-up of airport charge over the social-marginal-cost as a percentage of the full price that is inversely related to the demand elasticity
. 

First of all, it has already been discussed that there are only two groups of airport services: aeronautical and non-aeronautical services, each of which has specific aggregate demand and cost functions, and it is not difficult to anticipate that there are important complementarities between both activities
. In this section, we are going to follow a model that has already been used in the literature (Starkie (1998), and Zhang and Zhang (1997)). The term social welfare refers to the social welfare generated from aeronautical services only, while the social welfare created from non-aeronautical activities will not be discussed here. We define, as is common in the literature, that the social welfare is the sum of consumer surplus and producer surplus. We will analyze the potential impact of different pricing policies using the values obtained on social welfare, and using the concept of ‘potential loss of social welfare’ developed by Lu and Pagliari (2004) when the lack of adequate capacity preclude the potential demand from using the airport. Social welfare generated from aeronautical services during hour i can be calculated as:
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(6.1.1)

Where

· 
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Pq

is the willingness to pay (or utility) of airlines using aeronautical services when q units of aeronautical services are consumed during hour i;

· 
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P

 is the price charged for a flight using aeronautical services during hour i;

· 
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q

 is the demand (the number of flights) for using aeronautical services when price is set at Pi during hour i;

· c is the unit operating costs of providing each unit of aeronautical services;

· Ki is capacity of aeronautical services during hour i; and

· r is the capacity costs of providing each unit of aeronautical services.

We assume that total capacity of airport aeronautical services for the economic life is fixed for each hour i. It is clear that due to externality constraints, the majority of airports impose some capacity limitations during the night hours and for this reason capacity may depend on the hour i considered. If we do not regard Ki as a fixed capacity (e.g., when a new runway is built), unit operating costs and capacity costs, c and r, may not be regarded as parameters of the model. If the number of flights using aeronautical services during hour i is less than capacity, the airport still has to spend capacity costs, r times Ki, to provide (and maintain) a certain level of quantity and quality of aeronautical services. Capacity costs may include fixed costs to build runways, passengers’ terminal buildings and taxiways, their depreciation and interest costs.

Below, we will develop alternative airport pricing schemes that are linked to different conceptualizations of the objectives of the aeronautical services function. First, we will consider the case of a publicly owned airport whose objective is to maximize social welfare without any financial constraint
. Second the conceptualization of the “second-best” situation will be developed. In this case, the airport is subject to a short-run break-even financial constraint, i.e., the airport cannot receive any subsidies of the regional economy or they are not allowed to exploit profits beyond reasonable returns on aeronautical services. So the financial break-even situation is achieved period by period. And finally we will also employ the concept of the ‘market-clearing price’, where the airport tries to reach a situation where capacity is fully utilized. Thus, the market-clearing price is the price at which demand is equal to the level of available airport capacity (CAA, 2002a). Setting aeronautical price at the market-clearing level ensures that airport users who are willing to pay the market-clearing price will obtain access to aeronautical capacity
, and that all capacity will be consumed.

We will calculate the prices for each period of time for the different alternative pricing schemes and compare their gains (losses) in social welfare with respect to the pricing policy that was applied in the year 2002 by the Spanish airport authorities of MAD. We will also try to anticipate if some pricing policies based on single-till or dual-till approaches may be possible under each scenario.

In Fig 6.1.3-6.1.5, we represent the different situations that can be obtained when we calculate the market-clearing prices. D is the demand curve for aeronautical services, the x-axis and y-axis are the output level (the number of aircraft movements) and the price level of aeronautical services respectively. We have obtained the charts of the notice of airport capacity for the different days of the week for MAD during the summer season of the year 2002, thus we have obtained 168 pairs (Pt, Qt) corresponding to the seven days of the week and the 24 hours of each day. For the majority of the hours of the weekdays, we have seen that the potential demand is higher than the capacity. This situation is shown in Fig. 6.1.3, where slots are allocated following IATA guidelines. Under this allocation, there is no guarantee that slots are used by those airlines that value them most. The lower the aeronautical price, the more scarcity will prevail and it is more likely that low-slot-valuation airlines could prevent high-slot-valuation airlines from obtaining slots implying some potential loss of social welfare. This outcome can result in substantial allocative inefficiency and subsequently reduce the level of social welfare. An efficient allocation of airport resources requires the price paid by any user to reflect the costs. In this situation, prices are not reflecting the “scarcity costs”, some airlines are purchasing particular airport services because they have obtained some privilege but they do not value them as highly as the opportunity cost of this scarce slots reveal
. 

	Figure 6.1.3. Market Clearing Prices. Situation of Scarcity in MAD
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	Figure 6.1.4. Market Clearing Prices. Situation of Moderate Scarcity in MAD
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During certain hours of some days, especially during weekends, the situation is better reflected by Fig. 6.1.4 and Fig. 6.1.5. In these situations, the scarcity costs are low or important excess of capacity exists. However, these situations share one common feature; the prices are higher than the first best prices. In order to obtain social welfare gains, it would be necessary to reduce the prices in both cases. It can be said that there is a cross-subsidisation by revenues from these periods of time to cover the allocative deficits created in the situation discussed above, where the scarcity costs are really important because aeronautical charges have been set at a relatively low level. Accordingly, if the market mechanism based on demand and supply were at work, the equilibrium price of using the airport would need to be raised to the price needed to recoup the scarcity cost. In effect, as traffic exceeds the capacity of the airport, scarcity costs at the airport become an issue. This would allow many busy airports in the world to levy the so-called “peak-hour” surcharge. The purpose of this surcharge is twofold. Firstly, it would be possible to reduce the scarcity costs as the surcharge discourages demand for aeronautical services during busy hours when capacity has been reached. Secondly, the surcharge will produce extra benefits and reflect in a better way the real opportunity costs of slots, giving the correct signal to airport authorities for future expansions of airport capacity.

	Figure 6.1.5. Market Clearing Prices. Situation of Excess Capacity in MAD
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In summary, we look at different airport charges schemes and cost recovery policies where the capacity divisibility is not assumed. In this more general setting, we will study the optimal airport charge (“first best prices”) with other pricing policies, such as “second best prices” in which the financial constraint of cost recovery is considered for each period, comparing “market clearing prices” in which airport capacity is used at its maximum levels and actual prices. As discussed below, our results should contribute to the on-going debate in MAD and around Europe about the merits of adjusting airport charges to each situation in which airports may be involved. We will take into account the actual controversy about the merits of different price regulation with respect to the single-till or dual-till approaches.

6.1.2.3 Data description

We have been assisted by the Directorate of Slots Coordination in MAD in terms of data collection. The Directorate of Slots Coordination is the main coordinator for Spanish airport authority AENA and is in charge of the allocation of airport slots in accordance with Council Regulation (EEC) 95/93. The data presented in this section are based on slots requested and allocated as part of the biannual schedule coordination process.

	Table 6.1.6. Madrid Runway Capacity: Slots per Hour-Winter 2003

	Local time
	Arrivals
	Departures
	Total

	0:00
	20
	20
	40

	1:00
	20
	20
	40

	2:00
	20
	20
	40

	3:00
	20
	20
	40

	4:00
	20
	20
	40

	5:00
	24
	20
	44

	6:00
	40
	40
	80

	7:00
	40
	40
	80

	8:00
	40
	40
	80

	9:00
	40
	40
	80

	10:00
	40
	40
	80

	11:00
	40
	40
	80

	12:00
	40
	40
	80

	13:00
	40
	40
	80

	14:00
	40
	40
	80

	15:00
	40
	40
	80

	16:00
	40
	40
	80

	17:00
	40
	40
	80

	18:00
	40
	40
	80

	19:00
	40
	40
	80

	20:00
	40
	40
	80

	21:00
	40
	40
	80

	22:00
	24
	20
	44

	23:00
	20
	20
	40

	Total
	808
	800
	1608

	Source: Martín and Betancor, (2004)


Capacity at MAD is reviewed twice yearly in advance of each scheduling season (winter and summer seasons). Capacity is assessed against an agreed average delay criterion. The process involves simulating the impact on average delays of adding additional slots at particular times of day. Where the additional slots do not result in a breach of the delay criterion, they are made available for allocation.

This process has resulted in a declared runway capacity that can be seen on Table 6.1.6. During the winter season of 2003, the number of daytime (06:00 - 22:59) slots available each day achieved the figure of 1364. The same capacity has been declared since summer 2001. The number of slots per hour generally varies around 40 arrivals and 40 departures, with the following exceptions:

Arrivals in the 05:00 – 05:59 and 22:00 – 22:59 periods are limited to 24 slots. This is largely due to the fact that environmental constraints on aircraft arriving at this time are applied. 

Departures in the 05:00 – 05:59 and 22:00 – 22:59 periods are limited to 20 slots. This is largely due to the same environmental constraints.

Arrivals and departures in the 23:00 - 04:59 period are limited to 20 and 20 slots respectively. This is partly due to lower demand at these times and the prevalence of the Night Quota Period (23:30 – 06:00). Significant increases in capacity in these hours are likely to result in an unacceptable increase in unplanned aircraft movements during this Night Quota Period due to neighbouring vicinities annoyance. The number of permissible movements at night is strictly limited by a task group and the quota is already proving very controversial.

Demand for MAD slots exceeds capacity by some variable margin for most part of a weekday. However, during weekends the demand does not usually exceed capacity. Over the 06:00 - 21:59 period, demand exceeded total capacity by 16% in a typical week for the summer 2002 season. Figure 6.1.6 below shows the detailed demand vs. capacity for a typical Tuesday. In this figure the extent of excess demand is clearly illustrated reinforcing the idea of MAD airport planners that the expansion capacity programme was required. 

The degree of excess demand for runway slots results in a high level of capacity utilization during the 06:00 - 21:59 period. The allocation data used here is based on a typical week in the summer 2002 season after the industry slot return deadline of 31st January 2002. This is the date by which airlines finalize their planned schedules.

Based on the above analyses of capacity, patterns of demand and the resultant scarcity of runway slots at MAD, we will calculate the market-clearing prices for each period of time of the day. We will make some assumptions about the demand function for aeronautical activities. The functional form and the elasticity of the demand are the most critical points. There are not many studies analyzing the elasticity of the demand for aeronautical services. Kanafani and Ghobrial (1985) estimated that the elasticity of demand for flights was between -0.148 and -0.38, while in Australia, it was estimated to fall in the range of -0.1 to -0.225 for interstate flights in the early 1990s (CC, 2002). In our case, we will suppose that the demand function is linear and that the elasticity of the demand is -0.15.

Doganis (2002) points out two reasons why demand for aeronautical services is so inelastic. First, aeronautical charges represent only a small part of an airline’s total operating costs (generally less than 8% for intra-European routes and 4% for trans-Atlantic routes). However, the ratio of aeronautical charges to total operating costs varies from 7.8% to 13.2% for low-cost carriers. For this reason, using price mechanisms to allocate scarce capacity may more strongly affect these new low-cost carriers. Therefore, such policies may have unanticipated consequences on competition. There can also be equity implications as this approach will affect consumer groups differently. It is more likely that some low-dense or leisure routes (that are serviced by low-cost carriers) suffer an increase in aeronautical charges differently from other routes that are serviced by global incumbent carriers.

	Figure 6.1.6. Slot Demand vs. Capacity by hour in MAD
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Source: AENA

A 50% reduction in aeronautical charges at one end of the route would cut only 2% of total operating costs for intra-European routes and 1% for trans-Atlantic routes. Secondly, airlines’ decisions on operating a route from and into the airport are primarily dependent on the level of anticipated demand for that route but not on the level of aeronautical charges. Therefore, if the above two examples prevail, price mechanisms to allocate scarce capacity may not be an effective option. However, it may be a better option if funding is provided to invest in additional capacity in order to reduce the scarcity costs created for a highly busy airport.

Crew, Fernando and Kleindorfer (1995) provide an interesting note about the fact that, in airports, peak and off-peak prices have not had the expected effects on demand shifting because of the level of persistence of non-price mechanisms, such as grandfather rights. These authors argue that the impact of the price mechanisms on demand shifts would be quite small as long as these rights prevail, and that only overall reforms on slot trading may provide a basis for applying efficiently any type of price mechanism. Their concerns certainly satisfy the equity considerations that have been explained above.

In order to calculate first-best prices and second-best prices, we also need some information about the aeronautical charges and costs of the airport. The model shown in equation 6.1.1 uses the aircraft movements as the output variable, and it considers that airports operate under constant returns to scale
.

MAD bases its charges on the IATA guidelines and applies a MTOW price, which classifies the aircraft according to the weight and the type of market. It distinguishes three different weights (small, medium and heavy) and three different types of market (Domestic, European and International). The airport discriminates by these groups but it applies a uniform price during the 24 hours of the day. There is not any surcharge by peak time or night time or noisy aircraft. There is a large range of charges for different services like parking, aerobridge use, etc., but movements and handling charges are the most important ones. 

Aircraft characteristics have an important impact on aeronautical costs. The use of both the airport airside and landside facilities depend highly on operating characteristics of the aircraft that lands or takes-off at/from the airport. On the airside, the characteristics of the aircraft will determine the use of the runway and width, the minimum separation between runways and taxiways, the geometric project of taxiways, and the pavement strength. Additionally, environmental issues such as noise and air pollution are also based on the aircraft which will make use of the airport. On the terminal area, aircraft characteristics will influence the number and size of gates, and consequently the terminal configuration. Finally, the aircraft passenger capacity will influence the size of facilities within the terminal -such as passenger lounges and passenger processing systems -, and the size and type of the baggage handling system.

The differences observed between the different aircraft that have used MAD facilities during the year 2002 may help explain the difficulty that we have found in order to obtain an average aeronautical charge. The results on the side of costs are even worse, because there is not a separation of costs that can be assigned to aeronautical and non-aeronautical activities. For instance, runway length requirements range from 1,100 m (ATR-42) to over 4,400 m (DC-10-40), a difference of 300 %. The passenger capacity range is even wider: from 30 seats (EMB-120) to 400 seats (the capacity of B747-400). Finally, the maximum takeoff weight ranges from 11,500 kg (EMB-120) to over 362,871 kg (B747-X). It is very important to notice to have in mind that these differences would have implications on different costs and prices of ATMs, since they have a high influence on the cost function for aeronautical services. Runway length is highly limited by land availability and land costs; the amount of runway required by aircraft is therefore an important determinant for the airport cost. Wheel track and wingspan determines the runway and taxiway widths, and the separation between those ways. Additionally, wingspan and aircraft length rules the design of the apron area. Pavement strength determination is based on the aircraft weight. Passenger terminal facilities are sized to accommodate peak hour demand, which is highly influenced by aircraft passenger capacity. 

Due to the lack of data availability and for the sake of simplicity, we finally decided to calculate an average aeronautical charge per air traffic movement, and we obtained a figure of 4650 euros per operation. With respect to the cost side, we have already mentioned that we did not have any disaggregate information for both aeronautical and non-aeronautical activities, so we have supposed that the proportion of revenues obtained by aeronautical activities over the total of revenues of the airport would be the same as the one observed on the cost side (42%). Thus, we got a very rough estimate of aeronautical costs of MAD
. Traditionally, airports have relied on revenues raised from aeronautical activities; whereas non-aeronautical revenues have grown rapidly in proportion and in magnitude over the past ten years, partly because non-aeronautical services have generally fallen outside the scope of economic regulation, and partly because airports tend to earn more from non-aeronautical activities after the new role that airports are playing being units with more commercial orientation. Behnke (2000) points out that the ratio of non-aeronautical revenues to total revenues for a sample of more than 1,400 airports by Airports Council International had grown from about 30% in the late 1980s to over 50% in 1998
.

Many airports generate a much higher proportion of their revenues from concession activities rather than from aeronautical operations. Doganis (1992) has reported that in medium to large US airports, concession operations represent between 75 and 80% of the total airport revenue. Indeed, in 1990, more than 90% of the total revenue of Los Angeles airport resulted from commercial operations. Furthermore, concession revenues have grown faster than aeronautical revenues. For example, Hong Kong International Airport generated an equal amount of revenue from its aeronautical and commercial operations in 1979, while in the late 1980s and 1990s its concession revenue accounted for 66–70% of total revenue (Zhang and Zhang, 1997).

We have calculated rough estimates of operating and capacity costs for Barajas airport, and their respective unit costs r and c per aircraft movement when capacity is fully used, using the percentage of capital cost over the total costs and supposing that this percentage is invariant on the aeronautical activities. In the next section, we will show the results of the different pricing schemes and the relationships between the different price mechanisms and the social welfare obtained.

6.1.2.4 Analysis and results

Turning to equation 6.1.1 again, we will find that if we have an aeronautical charge that produces important scarcity costs (excess of capacity), then the price charged is lower than the market-clearing price. This situation is shown in Starkie (1998). In order to calculate the airline surplus, an extreme case is assumed where the whole tail of the excess of capacity (but low value) demand displaces an equivalent quantity of high value demand. Thus, the airline surplus, producer surplus and social welfare from aeronautical services will all decrease significantly. If the average aeronautical charge was also below the average aeronautical cost, the airport would have deficits from aeronautical activities and would require cross-subsidization of these deficits by non-aeronautical activities or the State taxes. The airline surplus during hour t can be calculated as:
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(6.1.2)

It can be seen that if airport authorities set aeronautical prices as close to market-clearing level as possible, then the potential loss of social welfare will be minimized and the excess of demand will be reduced. 

We proceeded to calculate the four alternative pricing schemes: first-best, second-best, market-clearing and actual average charges. The results can be seen in Figure 6.1.7. Thursday is typically very busy in Barajas airport, and it can be seen that for most part of the day, the market-clearing prices coincide with the first-best prices because the lack of adequate capacity to attend the excess of demand prevails. It is also interesting to remark that for this reason, the first best prices are higher than the present and second best prices. For example, if airport authorities in MAD applied a first-best pricing scheme, they would raise the aeronautical charge by about 143% on Thursdays from 11:00 to 11:59. 

Forsyth (1976) showed that there are three possible reactions for airlines to an increase in aeronautical charges: to raise airfares, to cut flights, or to switch operation to another airport. In May 2001, the ACCC decided to permit Sydney Airport Ltd. to increase aeronautical charges by 97%. If these increases were passed on to passengers, the increase in air ticket fares would add around $3.0 to a domestic return flight and around $14.0 to an international return flight (ACCC, 2001). It is believed that very few passengers, as a result of these price increases, would alter their travel choice to another airport or cancel their flight. 

	Figure 6.1.7. Alternative Pricing Schemes on Thursdays in MAD
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It can also be seen that when excess of capacity prevails, then first-best prices and market-clearing prices are lower than present average aeronautical charges. In this case, airport authorities would need to cut prices in order to reduce the potential loss of social welfare. This situation is common during the night hours. In the case of market-clearing prices, the airport authorities would even need to subsidize the use of the airport during these hours. This result would be difficult to implement due to the existing problems during the night hours with the surrounding vicinities. If airport authorities in MAD applied first-best pricing scheme, they would need to cut the aeronautical charge by about 68% on Thursdays from 00:00 to 04:59. This situation is not strange when there is extreme excess of capacity. Zhang and Zhang (2001) commented that Hong Kong airport charges were very high, but due to the severe under-utilization of the airport, the Airport Authority was obliged to review the charges in August 1999 and after lengthy negotiations with the airlines, the airport managers finally decided to cut the charges by 15%, making this cut effective from 1 January 2000.

In the following we will interpret and comment on the results of the different price schemes on the social welfare obtained from the application of the different pricing policies. The results for an average Thursday can be seen in Figure 6.1.8.

	Figure 6.1.8. Alternative Pricing Schemes on Thursdays in MAD
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It is interesting to note that the gains in social welfare of first-best pricing policies with respect to the present situation show a range from 3 per cent during night hours to 11 per cent from 11:00 to 11:59. We have also obtained that if airport authorities set aeronautical prices to the first-price level, the average potential gains per year would be about 6 per cent. If a second-best policy is applied the potential gains would be about 2 per cent. Finally, if the use of the airport is expanded to its maximum declared capacity (market-clearing policy), the potential losses of social welfare would be about 17 per cent. It is also interesting to note that with the model assumptions, Barajas airport is being operated with cross-subsidization of non-aeronautical activities because the aeronautical prices are lower than the average aeronautical cost. 

In summary, the relationship between airport pricing schemes and social welfare from aeronautical activities has been clearly established. It is shown that social welfare from aeronautical services will increase by 6 per cent if a first-best pricing scheme (rather than the present pricing policy) is applied in MAD (where aeronautical demand usually exceeds capacity for most part of the day during all the weekdays). We have also shown that a policy pursuing a higher level of capacity use does not provide a higher aeronautical welfare and for this reason such a policy must not be encouraged. 

However, it is clear that one of the caveats that this analysis presents is that the social welfare from non-aeronautical services has not been considered, and results can change significantly if there are strong complementarities between these two activities. The demand for non-aeronautical services is closely related to the demand for aeronautical services. An increase in the quantity consumed for aeronautical services will increase the potential demand for non-aeronautical services

6.1.3 Selection of measures and applicability. Noise charges

6.1.3.1 Introduction

Noise is quite probably the most worrying externality that arises at airports around the world. For the case of Madrid Barajas, it has become a serious problem and has led to substantial negotiations with councils’ representatives. Nevertheless, our preliminary results on the cost of noise indicate that, in spite of the expansion of the airport, the noise nuisance will decrease. This has been achieved through a combination of several abatement measures, including reduction of noise at source, and careful selection of approaching and climbing procedures. In addition to the economic valuation of noise, we also reach a basic framework for the establishment of a noise charge at Madrid Barajas airport. 

Noise may be defined as an undesired sound. In turn, sound would be an alteration of pressure that propagates through an elastic medium such as air, and that produces an auditory sensation (Minnesota Pollution Control Agency, 1999). Depending on the medium, sound propagates at different speeds. In the air it propagates at a speed of 340m/s. In order to better understand the nature of such an externality a brief revision on acoustics is needed.

Compared to the static air pressure (105 Pascals, Pa), the audible sound pressure variations are very small, ranging from about 20 μPa (20(10-6 Pa) to 100 Pa.
 20 μPa corresponds to the average person’s threshold of hearing. A sound pressure of approximately 100 Pa is so loud that it causes pain and is therefore called the threshold of pain. The ratio between these two extremes is more than a million to one.

A direct application of the linear scale (in Pa) to the measurement of sound pressure leads to large and unwieldy numbers. In addition, as the ear responds logarithmically rather than linearly to stimuli, it is more practical to express acoustic parameters as a logarithmic ratio of the measured value to a reference value. This logarithmic ratio is called a decibel (dB). Hence, a 0 dB corresponds to the threshold of hearing (20 μPa), and 130 dB is the equivalent of the threshold of pain (100 Pa). Table 6.1.7 compares some common sounds and shows how they rank in potential harm to hearing.

Above sound was defined as any pressure variation that can be detected by the human ear. The number of pressure variations per second is called the frequency of sound, and is measured in Hertz (Hz). The human hearing is less sensitive at very low and very high frequencies. In order to account for this, weighting filters can be applied when measuring sound. The most common frequency weighting is “A weighting”, resulting in dB(A), which conforms approximately to the response of the human ear. Nevertheless, critics of this method argue that the ear sums noise in a more complicated way than the A-scale, proposing another noise level measure known as Perceived Noise Level (PNL), which is a D-weighted summation.

Table 6.1.7. Sound pressure levels and human response

	Common sounds
	Noise levels (dB)
	Effect

	Jet engine (near)
	140
	Pain

	Shotgun firing

Jet takeoff (100-200 ft.)
	130
	Threshold of pain

	Thunderclap (near)

Discotheque
	120
	Threshold of sensation

	Power saw

Pneumatic drill
	110
	Regular exposure of more than 1 min. risks permanent hearing loss

	Garbage truck
	100
	No more than 15 min. exposure recommended

	Subway

Motorcycle
	90
	Very annoying

	Electric razor
	85
	Level at which hearing damage begins (8 hours)

	Average city traffic noise
	80
	Annoying. Interferes with conversation

	Vacuum cleaner

Hair dryer
	70
	Intrusive. Interferes with telephone conversation

	Normal conversation
	60
	

	Quiet office

Air conditioner
	50
	Comfortable

	Whisper
	30
	Very quiet

	Normal breathing
	10
	Just audible

	
	0
	Threshold of normal hearing


Source: The Canadian Hearing Society (www.chs.ca)

In order to reach a comprehensive measure of noise, sound pressure levels have to be considered jointly with duration of sound, number of times the sound is repeated and time of the day at which the noise occurs. When the factor of duration is included, single event measures of noise can be obtained. The most common measures of single event that have been used in the literature are: Effective Perceived Level (EPNL or LEPN) and Sound Exposure Level (SEL). ICAO recommends using the first one that, actually, modifies the PNL figure by combining elements of sound level, frequency distribution and duration. In addition, when remaining factors (number of repetitions and time of the day) are included in the analysis, cumulative event measures of noise are the result. Among them, the following list contains the measures that have been more frequently used:
 

· Day-evening-night noise level LDEN
· Equivalent continuous sound level LEQ
· Noise exposure forecast NEF

· Noise and number index NNI

At airports, noise contours are used to show the extent of aircraft noise exposure. The number shown with each contour (usually LEQ) indicates the noise level within that area, calculated as an “average” level of the noise over a period of time. By imposing these contours onto geographical maps it is possible to identify the population affected. A similar concept is the noise footprints, which shows noise contours for a single aircraft or class of aircraft at a given airport. Noise footprints are calculated based on each aircraft noise data and taking into account flight paths, aircraft operation and landscape and weather features.

Another matter is the noise nuisance or loudness which is the subjective magnitude of such unwanted sound. This is considered to double with an increase in sound intensity of 10 dB. Several authors in the literature have applied the concept of Exposure Response Functions that relate decibel levels (measured by noise indicators like LDEN) and level of annoyance, ischaemic heart disease, subjective sleep quality and other impact of noise (Navrud, 2004). One well known Exposure Response Function to noise is the “Shultz curve” (Schultz, 1977). This curve shows a curvilinear relationship between LDN and the percentage of persons exposed that are highly annoyed by noise. The formula proposed by Schultz is rather complex,
 though it has been reaffirmed and updated over the years (Navrud, 2004). 

6.1.3.2 Methodology. The costs of noise

For this part we will apply a similar methodology as in Morrell and Lu (2000) and Lu and Morrell (2001). According to these authors, the annual total social noise cost CN, could be derived from the following formulae:
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Where,

INDI: NDI (noise depreciation index) expressed as a percentage.

Pv: annual average house rent in the vicinity of the airport.

Nai-N0: Noise level above the background level, with Nai is the average noise for the ith section of the noise contour, and No is the background or ambient noise.

Hi: number of residences within the ith zone of the noise contour.

The annual house rent “Pv” could be converted from the average house value in the vicinity of the airport “P”, by the above capital recovery equation, where “r” is the mortgage interest rate, and “n” is the average house lifetime.

In what follows we will concentrate on each of the elements of formulae above.

The noise depreciation index (NDI)

The NDI is the percentage depreciation of a house value per decibel increase in airport noise. This index is the result of hedonic pricing studies in the vicinity of airports. The literature is abundant for this issue. The most recent study is Nelson (2004). This author carries out a meta analysis for twenty hedonic property value studies, covering 33 estimates of the noise discount for 23 airports in Canada and the United States. The weighted-mean noise discount is 0.58% per decibel. The nature and aim of hedonic models is explained by Nelson (2004, page 5) with the following example:

“Consider two residential properties that are identical in all respects, except that one house is located close to or under an aircraft flight path, and the other is not. A but for analysis establishes that the adverse environment for the first house will result in a market value that is lower than the market value of the second house. This occurs because potential buyers reduce their demand for the first house relative to the second house, reflecting the discounted present value of the costs of annoyance, loss of tranquillity, and possible health effects. A measure of the noise-induced damages is the difference between the market-determined value of the two houses…Hence, while there is a missing market for tranquillity, a complementary market exists wherein individuals register their willingness to pay to avoid different levels of aircraft noise exposure. Consumers thus reveal the implicit value that they place to quietude by the explicit choices that they make in the housing market”

In general, the hedonic implicit price of noise is calculated based on the following equation:
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Where,

PH : Price of house

S : vector of structural variables about house features

D: vector of neighbourhood variables

E: vector of environmental variables (including noise N)

PN: Implicit price of noise (NDI)

Button (2003) after carrying a review of hedonic pricing studies for a set of airports in UK, US, Canada and Australia, reports a NDI range between 0.35 and 1.13. Schipper et al. (1998) suggest that as a baseline the NDI is around 0.33%, whilst for studies in the United States this index raises to 0.65%. Other studies based on SP techniques, suggest that noise nuisance costs may have been underestimated in hedonic price studies. For instance, Feitelson et al. (1996) gets a valuation per decibel to be up to 4.1% of property values. Nevertheless not many SP studies have been produced so far on airport noise. 

For our case study we have chosen a NDI of 0.6%, which is quite close to the value suggested by Nelson (2004), and also to the value applied in Morrell and Lu (2000) for Amsterdam Schiphol airport. Nevertheless the main drawbacks of our approach are:

· Acceptability of value transfers. We have chosen a 0.6% value as the NDI without any further corrections. However other transferability techniques are available, as Navrud (2004) points out. This author distinguishes two main approaches to benefit transfer:

i. Unit value transfer

- Simple unit transfer

- Unit transfer with income adjustments

ii. Function transfer

- Benefit function transfer

- Meta analysis

· The fact that hedonic studies might not be statistically controlling for all other influences on property values. It might quite well be that we will be capturing the noise effect jointly with other externalities like air pollution and vibration impacts around the airport. However, given the features of the noise problem at Madrid Barajas, this seems to be the real focus of neighbouring urban areas concerns. In addition, hedonic studies are based on the assumption that the underlying utility function must be identical across all individuals.

House values

House values were obtained from estate agent data available on the web (www.idealista.com) during December 2003 and January 2004. We were able to identify different prices for each urban area. Therefore, contrary to Morrell and Lu (2000) (who utilized a single house value, as noted in their formula by the variable Pv,) we used a Pvi for each group of houses at the same city council. Details on the house sample are given in Table 6.1.8. The second column of this table shows the annual price. This was calculated by application of the Pv formula, which allows a conversion from the average house value into the annual house price or rent. To this end we used 5% and 30 years as the interest rate r and the average house lifetime n, respectively. 

Table 6.1.8. Sample of houses

	City Council
	Average price
	Annual price
	No. of houses
	No. of flats
	No. detached houses
	Average m2
	Price per m2

	Alcobendas
	791500
	51488
	284
	163
	121
	229
	3491

	Algete
	504060
	32790
	21
	4
	17
	246
	2001

	Cobeña
	302601
	19685
	13
	1
	12
	188
	1740

	Coslada
	212591
	13829
	91
	91
	0
	91
	2364

	Fuente el Saz
	280764
	18264
	13
	1
	12
	176
	1865

	Madrid (near Barajas)
	382980
	24913
	220
	196
	24
	118
	3433

	Mejorada del Campo
	284013
	18475
	25
	11
	14
	184
	1721

	Paracuellos
	348015
	22639
	23
	7
	16
	176
	2183

	San Fernando
	203336
	13227
	62
	57
	5
	80
	2573

	San Sebastián de los Reyes
	379609
	24694
	92
	65
	27
	157
	2627

	Torrejón
	207462
	13496
	255
	228
	27
	104
	2062


Source: Betancor and Martín, (2004)

Noise levels and acceptable noise

Noise levels for each contour were initially expressed in raw data as dB(A), differentiated for day and night periods. Afterwards, we converted it into a Day-Evening-Night noise level (LDEN) by application of the following formula:
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in which:

Lday, Levening and Lnight, are the A-weighted long term average sound level, determined over all the day (12 hours), evening (4 hours) and night (8 hours) periods of the year.

It can be seen that evening and night noise levels are penalized with a “5” and “10” factors, correspondingly. The reason for such a correction is the inclusion in the analysis of the fact that an identical noise level is perceived as more annoying at the evening, and even more at night hours. 

Finally, as Table 6.1.7 shows, noise pressure levels of 50dB or below might be considered as “acceptable” levels, in the sense that would be the normal and comfortable ambient noise when aircraft noise was not audible. On the basis of this we have deducted what is known as “background noise” from noise levels experienced at airport surroundings. We have considered a day and night background noise levels of 50 dB and 40 dB, respectively.

Our proposal for the cost of noise formula

The formula for the cost of noise as proposed by Morrell and Lu (2000) might be regarded at first sight as linear. However, as these authors pointed out, Amsterdam Schiphol airport uses the Kosten Units (KU) as a noise descriptor, and this measure already incorporates the non-linear relationship with annoyance that was previously mentioned.
 However, for our case study of Madrid Barajas airport, we were working with noise levels expressed in dB(A), and therefore it was necessary to introduce a correction factor in the costs of noise formula. In our case, we finally decided to introduce the non-linear relationship via de following formulae:
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These formulae are similar to the formulae applied by Morrell and Lu (2000), except for two facts:

1. For our case study house values were available for each set of dwellings on a same city council. 
2. We introduced the correction factor 
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, that tries to incorporate the annoyance caused by noise, based on the fact that the perception of noise doubles in loudness for every 10 dB increase in sound level.
We will express average and marginal social cost of noise in terms of additional dB above the background noise level. Hence it will be defined as:
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6.1.3.3 Data description. Noise contours at Madrid Barajas Airport

Two scenarios are considered for the analysis: 

1. Scenario 2000. For this year noise contours were calculated by AENA by application of the Integrated Noise Model (INM version 5.2a)

2. Scenario 2004-2014-Maximum Capacity (future scenario). In this case, a newer version of the Integrated Noise Model was used (INM version 6.0c). Contours for this scenario are based on the “average” of the three years.

The INM was developed by the Federal Aviation Administration (FAA) of the US. It allows evaluation of aircraft noise impacts in the vicinity of airports. The model utilizes flight track information, aircraft fleet mix, standard and user defined aircraft profiles and terrain as inputs. It produces predicted noise exposure contours. The INM program includes built-in tools for comparing contours and utilities that facilitate export to commercial Geographic Information Systems. The model also calculates predicted noise at specific sites such as hospitals, schools or other sensitive locations.

Urban areas were defined according to the Madrid Community Statistical Institute’s recommendations. An urban area was considered to be a group of at least ten constructions that are conformed on streets, squares or other urban ways. Population and housing data were obtained from census data. In some cases, estimates of the population affected had to be produced. To this purpose, a population density of 3.5 inhabitants per house was applied. Urban areas exposed to noise around Madrid airport are detailed at Table 6.1.9. For year 2000 one contour was available. This corresponds to 63 dB during day period and 53 dB at night. For the second scenario comprising the years 2004-2014-Maximum Capacity, two types of contours were estimated by AENA,
 the Spanish entity in charge of the whole network of Spanish airports. In this case the first contour was 65-55, with again corresponds to day and night noise levels, whilst the second was given by the 55-45 dB levels.

The hours allocated to each period were:

1. Day hours: From 7 am to 23 pm

2. Night hours: From 23 pm to 7 am

Approaching and climbing trajectories were calculated by assuming that 87.5% of operations (landing or take-offs) are in the North Configuration, whilst 12.5% of them are in the South Configuration. Tables 6.1.10 and 6.1.11 show the traffic prognosis for the second scenario and the fleet mix composition that was used as basic inputs for the INM calculations. 

At the moment, there is no noise surcharge at Madrid Barajas airport. Nevertheless, the actual noise level is the result of a combination of reduction in noise at source (quieter aircraft) and implementation of several noise abatement measures. The following procedures are applicable to every landing and takeoff (see Table 6.1.12). Non-compliance with these procedures will trigger of sanctions for aircraft operators.

Table 6.1.9. Urban areas exposed to noise

	Casco urbano y diseminados (urb. La Moraleja)
	Alcobendas

	Casco urbano y diseminados
	Algete

	Residencial Prado Norte
	Algete

	Residencial Ciudad Santo Domingo
	Algete

	Casco urbano y diseminados
	Cobeña

	Casco urbano y diseminados
	Coslada

	Casco urbano y diseminados
	Fuente el Saz de Jarama

	Casco urbano
	Madrid

	Casco urbano y diseminados
	Mejorada del Campo

	Casco urbano y diseminados
	Paracuellos del Jarama

	Casco urbano y diseminados
	San Fernando de Henares

	Urb. Las Castellanas
	San Fernando de Henares

	Casco urbano
	San Sebastián de los Reyes

	Residencial La Granjilla
	San Sebastián de los Reyes

	Residencial Fuente el Fresno
	San Sebastián de los Reyes

	Casco urbano y diseminado
	Torrejón


Table 6.1.10. Traffic prognosis for the second scenario. Number of operations

	Period
	Day
	Night
	Total

	2004
	1242
	153
	1395

	2014
	1792
	224
	2016

	Max. Capacity
	2050
	256
	2306


     Source: AENA

Table 6.1.11. Fleet composition (%)

	Aircraft type
	Second semester 2002*
	Scenario Maximum Capacity**

	A320
	23.5
	28.6

	B737
	12.5
	12.7

	Small jets
	11
	15.3

	B757
	8.5
	6.2

	A340
	3.1
	6.0

	B767
	2.3
	5.9

	B717
	1.66
	12.3

	A300
	1.5
	0.7

	B777
	0.16
	2.0

	MD80
	23.3
	0.0

	Turbo prop planes
	9.1
	10.4

	B747
	1.6
	0.0

	Light aircraft
	0.2
	0.0

	DC8
	0.5
	0.0

	DC10
	0.2
	0.0

	Others
	0.96
	0.0


*Real value, ** Estimate. 

Source: AENA
6.1.3.4 Analysis and results.

Noise costs for Madrid Barajas airport

Estimates of the total costs of noise at Madrid Barajas airport (see Table 6.1.13) show that these will be decreasing quite substantially from year 2000 onwards in the future scenario. This is a reduction in noise costs (close to 60%) is the result of a combination of several abatement measures, including reduction of noise at source, and careful selection of approaching and climbing procedures. It must be noted that the reduction is obtained in spite of the fact that these number of operations and processed passengers are expected to roughly double in the coming future years (see Table 6.1.15). For the corresponding levels of noise at each scenario (LDEN), and simply by dividing total costs incurred by the number of operations or number of passengers, we get initial estimates of a cost per landing and a cost per passenger.

Table 6.1.12. Noise abatement procedures at Madrid Barajas Airport

	Measures
	Description

	Auxiliary power units (APU)
	The use of APUs is restricted

	Curfews
	Take- off and landing operation are prohibited for noisiest planes at night periods

	Engine run-ups
	Engine run ups are restricted

	Noise monitors
	A noise monitoring system is in place. The system receives data from 21 remote stations located at critical points around the airport

	Preferential runways
	The runways are given preferential use because its utilization implies a lower impact of aircraft noise

	Noise abatement measures at take-off and landing
	Take off and landing procedures are restricted in order to reduce the impact of aircraft noise

	Operating restrictions
	The airport is closed to aircraft without radio communication and helicopters. Some restriction applies to general aviation and business aircraft

	Stage 2 phase outs
	The access of Chapter 2 aircraft to the airport is prohibited


   Source: Boeing (http://www.boeing.com/commercial/noise/flash.html)

Table 6.1.13. Total and average costs of noise at Madrid Barajas Airport(€)

	
	SCENARIO 2000 (Lden=64)
	SCENARIO 2004-2014-Max Capacity (Lden=58)

	City Council
	Total

Cost
	Cost per

Landing
	Cost per

Pass.
	Average Cost

per Additional dB
	Total

Cost
	Cost per

Landing
	Cost per

Pass.
	Average Cost

per Additional dB

	Alcobendas
	204364
	
	
	11566
	153422
	
	
	12247

	Algete
	1632759
	
	
	92403
	3804374
	
	
	393423

	Cobeña
	7103
	
	
	402
	5741
	
	
	594

	Coslada
	5998064
	
	
	339450
	10453065
	
	
	864795

	Fuente el Saz de Jarama
	659026
	
	
	37296
	120425
	
	
	11977

	Madrid
	32721946
	
	
	1851843
	0
	
	
	0

	Mejorada del Campo
	32112646
	
	
	1817361
	7798804
	
	
	804020

	Paracuellos del Jarama
	1748125
	
	
	98932
	2458173
	
	
	207473

	San Fernando de Henares
	12280491
	
	
	694994
	12901653
	
	
	1136551

	San Sebastián de los Reyes
	2085036
	
	
	117999
	473696
	
	
	48373

	Torrejón
	0
	
	
	0
	0
	
	
	0

	TOTAL
	89449559
	250
	3
	5062246
	38169352
	55
	0.5
	3464535


 Source: Betancor and Martín, (2004)

Figure 6.1.9. Average and marginal cost 2000
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Figure 6.1.10 Average and marginal cost future scenario


[image: image22.emf]Average and Marginal cost. 

Scenario 2004-2014-Max. Cap.

0

20000000

40000000

60000000

80000000

100000000

120000000

140000000

47 57 67 77 87

Decibels

Marginal cost

Average cost


Table 6.1.14. Marginal and average costs of noise at Madrid Barajas Airport (€)

	
	SCENARIO 2000
	SCENARIO 2004-2014-Max. Capacity

	Decibels
	Total Costs
	Marginal Costs in  terms of  Additional dB
	Marginal Costs in  terms of  Additional dB and operation
	Average Cost per Additional dB
	Average Cost per Additional dB and operation
	Total Costs
	Marginal Costs in  terms of  Additional dB
	Marginal Costs in  terms of  Additional dB and operation
	Average Cost per Additional dB
	Average Cost per  Additional dB and operation

	55
	22084841
	3951662
	11
	2650181
	7
	22128112
	3959404
	6
	2655373
	4

	56
	26510340
	4425499
	12
	2840394
	8
	26562282
	4434170
	6
	2845959
	4

	57
	31457338
	4946997
	14
	3044258
	9
	31518972
	4956690
	7
	3050223
	4

	58
	36977895
	5520557
	15
	3262755
	9
	37050346
	5531374
	8
	3269148
	5

	59
	43128861
	6150966
	17
	3496935
	10
	43213363
	6163018
	9
	3503786
	5

	60
	49972291
	6843430
	19
	3747922
	10
	50070201
	6856838
	10
	3755265
	5

	61
	57575898
	7603607
	21
	4016923
	11
	57688706
	7618505
	11
	4024793
	6

	62
	66013552
	8437653
	24
	4305232
	12
	66142891
	8454185
	12
	4313667
	6

	63
	75365806
	9352254
	26
	4614233
	13
	75513469
	9370578
	13
	4623274
	7

	64
	85720483
	10354677
	29
	4945412
	14
	85888434
	10374965
	15
	4955102
	7

	65
	97173301
	11452818
	32
	5300362
	15
	97363692
	11475257
	16
	5310747
	8

	66
	109828552
	12655251
	35
	5680787
	16
	110043738
	12680047
	18
	5691917
	8

	67
	123799845
	13971292
	39
	6088517
	17
	124042405
	13998666
	20
	6100446
	9

	68
	139210899
	15411054
	43
	6525511
	18
	139483654
	15441249
	22
	6538296
	9

	69
	156196417
	16985518
	47
	6993869
	20
	156502451
	17018797
	24
	7007572
	10

	70
	174903018
	18706601
	52
	7495844
	21
	175245704
	18743253
	27
	7510530
	11


Source: Betancor and Martín, (2004)

Table 6.1.15. Passengers and operations for the two scenarios

	Year
	Passengers
	Operations

	2000
	32,829,182
	357,607

	2004-2014-Max. Capacity*
	70,000,000
	695,568


* Average values

Source: AENA

To simplify calculation requirements for estimates in Table 6.1.14, we have made use of house weighted average values, and hence the total cost values are based on this, instead of differentiated house prices for each city council. It can be observed that marginal and average noise costs run very close for both scenarios. This is in spite of the fact that the number of persons, and houses affected by noise, are greater for the future scenario, though levels of noise exposure are smaller. Another important feature of Table 6.1.14, is shown with the help of Figures 6.1.9 and 6.1.10. Total and average noise costs are increasing with the level of noise, hence capturing the fact that annoyance increments exponentially with decibels. But for the average noise cost to increase it must necessarily be that the marginal cost would be higher than the average, as actually happens.

The results of this section will constitute the basis for calculation of optimum noise charges. In a first-best world, we would require information on noise footprints for each aircraft in order to be more precise about differentiated noise charges by type of plane. Nevertheless, this information has not been made available yet.

Noise charges

According to ICAO (1991), the establishment of noise related charges should stick to the following principles:

1. Noise related charges should be levied only at airports experiencing noise problems and should be designed to recover no more than the costs applied to their alleviation or prevention (insulation schemes, monitoring).

2. Any noise-related charges should be associated with the landing fee, possibly by means of surcharges or rebates, and should take into account the noise certification provisions of Annex 16 in respect of aircraft noise levels. (The effective perceived noise level EPNL of the aircraft concerned could be used as a charging or rebating parameter).

3. Noise related charges should be non-discriminatory between users and not be established at such levels as to be prohibitively high for the operation of certain aircrafts.

Further, ICAO recommends taking as a cost basis for noise related charges the cost of noise monitoring and noise abatement measures. No mention is made of noise annoyance or social cost of noise. At this stage, it seems that ICAO recommendations and European Commission advice are quite contradictory (European Commission, 1995).

From a theoretical point of view, the externalities pricing problem has a possible treatment as depicted in Figure 6.1.11. 

Figure 6.1.11. Marginal costs and benefits from noise production
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MBN stands for marginal benefits of noise. It may be interpreted as the increased utility in monetary terms that air passengers obtain as a result of a given level of noise production. It decreases with noise levels, representing positive, though smaller marginal benefit for airport users as the noise level raises. On the other hand, MCN is the social marginal cost of noise that is imposed upon urban areas surrounding the airport. It increases with noise levels capturing greater annoyance as the noise increases.

P* and N* represent optimum values of the noise charge and the resulting noise level. In other words, an airport regulator should fix P* as the noise basic charge in order to induce N*.

Such a representation of the externality pricing problem assumes that the relationship between noise cost producers and cost bearers is on a “specific competitive market”, with a big number of agents involved (passengers and neighbours). For our case study of Madrid Barajas airport we have been able to estimate only the MCN as shown in figures 6.1.9 and 6.1.10, though we have not produced an estimate of MBN.  For this reason our approach to the determination of an optimal noise charge is the following:

1. Taking into account that several abatement procedures are already established at the airport, and that these are the result of intensive negotiations with neighbours representatives, we will take N* as given by the actual LDEN.

2. The knowledge of N* will lead us to P*

Specifically, noise charges should be established for Madrid Barajas airport according to bold figures (see Table 6.1.14), taking into account that night and day average values for acceptable or background noise levels were estimated to be 47 dB. Table 6.1.16 shows the results for the two scenarios considered.

Table 6.1.16. Basic framework for the establishment of a noise charge at Madrid Airport

	Scenario 2000 (N*=64 dB)

Noise Charge (€ per operation and additional dB)
	Scenario 2004-2014-Max Cap. (N*=58 dB)

Noise Charge (€ per operation and additional dB)

	According to MCN
	According to ACN
	According to MCN
	According to ACN

	29
	14
	8
	5


According to our estimate and for scenario 2000 a basic noise charge per operation and additional decibel of 29 € should have been in place. For instance, an aircraft imposing 20 db (in terms of LDEN) above the “acceptable” 47 dB threshold would have had to pay 580 €. Whether the same aircraft is considered for scenario 2004-2014-Max Cap., the noise fee would in turn have to be 160 €. Therefore, we have reached a basic framework to introduce a noise charge in Madrid Barajas. Below, we will briefly discuss the establishment of a more complicated noise pricing structure that would differentiate noise charges by type of plane. Following Lu and Morrell (2001), the noise charge for an individual aircraft flight Tnk could be expressed as:
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                             (6.1.9)

In which,

R is the total revenue generated from noise charges. Alternatively, it could be equal to noise abatement investment, average noise social cost or marginal social cost of noise,

Dk is the total number of the annual aircraft landings for the kth aircraft/engine combination,

Lk is the noise impact index for the kth aircraft/engine combination.

Table 6.1.16 also shows the alternative, though non-optimal, basis of the average cost of noise (ACN). Other interesting proposals for a charge on noise pollution are analysed in Alexandre et al. (1980).

According to Lu and Morrell (2001), revenues derived from the application of a noise charge should be applied on the basis of cost-benefit analysis. Possible options are the following:

· To compensate for damages from noise nuisance (noise insulation schemes, real monetary compensation)

· To cover the cost of mitigation measures (aircraft noise monitoring systems, etc.)

· To invest in air traffic control improvements that result in a reduction of aircraft noise emissions.

· To invest in more environmentally friendly aircraft and engines (sponsoring research of aircraft manufacturers and creating incentives for airlines to purchase less noisy aircraft)

6.1.4 Conclusions

In the case study of Barajas airport, we have analyzed the recent traffic trends and their implications for future increases in aircraft operations due to the expansion programme planned. The potential for changes in social welfare to accommodate growth in passenger traffic taking into account the noise externality produced by the new approaching paths to the airport have also been studied.

The air traffic at MAD is characterized by strong domestic linkages with simultaneous concentration of passenger volume on the main routes, primarily the routes to and from Barcelona, and other domestic routes to some industrial or tourist cities of Spain being Iberia the principal incumbent airline; by strong European Union traffic less concentrated than the domestic traffic but with important linkages with the principal capital cities of Europe, as the airport is highly congested, no secondary European airports present dense routes and Iberia share its incumbent role with other former flag carriers such as British Airways, TAP, KLM and Air France; and finally the densest routes of intercontinental traffic is highly specialized on the trans-Atlantic routes to the United States and Latin America being Iberia again the principal incumbent airline in this market. It is against this background that the airport authorities of Spain (AENA) have planned the most ambitious expansion programme that would allow the airport to double its present capacity.

Analysts expect traffic at Barajas to grow from 35 million passengers in 2003 to 50 million by 2020.They expect progressive expansion of the airport to allow for some 120 aircraft movements per hour, making Spain the gateway to Latin American. Currently, Barajas handles 27% of all air traffic between the European Union and Latin America. The airport carries 100% of flights to Chile and Peru, 47% of flights to Colombia, 24% to Brazil, and 39% to Argentina. A goal of the airport expansion is to increase the market share in the Latin American market and attract traffic to/from North America.

Barajas airport suffers from lack of adequate capacity during most part of the weekdays. At a time, when the airport has been traditionally viewed as though it would be necessary to accommodate the excess in demand rather than an object of managerial intervention, the logical consequence was the approval of a capacity expansion programme. This attitude has been reinforced by regulatory agencies, which have discouraged and often forbidden airports from using price mechanisms to allocate scarce capacity of a congested airport.

Moreover, airports have traditionally employed, and face considerable pressure to maintain pricing policies that encourage the inefficient use of scarce airport capacity. Charges are rarely differentiated by peak/off-peak period, and commonly discriminate against larger planes by being directly or indirectly tied to aircraft weight. These practices evolved in an era when the primary function of airport pricing was to generate revenue to finance past and future airport expansion, rather than encourage efficient use of existing facilities. For a variety of legal, political, and institutional reasons, they have proven very difficult to change.

Lacking authority to promote efficient airport use, either through regulation or pricing, airports have paid little attention to assessing how efficiently their facilities may be used with different pricing schemes. In this sense, we have tried to shed some light on how different pricing policies may generate less economic inefficiencies than the present situation, in which significant misallocations of airport services exist. 

When adding capacity to the MAD airport system is a reality, it is still necessary to remark that enormous political and technical challenges are still playing their role. For this reason, the need to use existing capacity efficiently is a basic aim of this project. But encouraging such efficiency has obstacles of its own, including rigid pricing structures and the limited authority and precedent for intervention by airport authorities. As a consequence, modern airport entities, though highly structured in design and closely controlled operationally, remain economically in their infancy. Airlines routinely and obliviously make scheduling and fleet mix decisions that generate large amounts of economic inefficiencies.

We have developed a classic model of welfare economics to compare different airport charges schemes and cost recovery policies where the capacity divisibility is not assumed. In this more general setting, we have compared distinct pricing policies, such as the optimal airport charge (“first best prices”), “second best prices” in which the financial constraint of cost recovery is considered for each period, the “market clearing prices” in which airport capacity is used at its maximum levels and actual prices. Our results should contribute to the on-going debate in MAD and around Europe about the merits of adjusting airport charges to each situation in which airports may be involved. We will take into account the actual controversy about the merits of different forms of price regulation with respect to the single-till or dual-till approaches.

We have analyzed the patterns of demand with respect to the capacity and the resultant scarcity of runway slots at MAD to calculate the market-clearing prices for each period of time of the day. We made some assumptions about the demand function for aeronautical activities. We have discussed that the functional form and the elasticity of the demand are the most critical points. In the absence of substitution possibilities, the low proportion of airport charges in airline costs and airfares might suggest low price sensitivity and strong market power. Barriers to entry in the provision of airport services also suggest that the scope for airport substitution is likely to be low. However, substitution possibilities exist - destination, modal and even airport substitution (an airport in another location may provide competition in some cases) - which may be quite strong for some airports. Hence, the sensitivity of some consumers to price changes at particular airports may be quite high.

The results of the model have allowed us to establish the relationship between airport pricing schemes and social welfare from aeronautical activities. It is shown that social welfare from aeronautical services will increase by 6 per cent if a first-best pricing scheme (rather than present situation) is applied in MAD (where aeronautical demand usually exceeds capacity for most part of the day during all the weekdays). We have also shown that a policy pursuing a higher level of capacity use does not provide a higher aeronautical welfare and for this reason such a policy must not be encouraged. Besides these basic results we think that the discussion of the better performance of “single-till” or “dual-till” approaches to regulate prices in airports is sterile because an airport is a mixture of different situations throughout the day. During some hours excess of capacity is a predominant characteristic, meanwhile at certain hours the lack of capacity prevails. 

The analysis presented here is based on simple, approximate model, which do not fully reflect the specific circumstances at MAD. Refinements and validation of the models and data would certainly be required for analytical results and policies based on them to withstand any legal and political challenge. These further steps might entail considerable effort and expenses, but conceptually they are straightforward. It is clear that one of the caveats of this analysis is that the social welfare from non-aeronautical services has not been considered, and results can change significantly if there are strong complementarities between these two activities. The demand for non-aeronautical services is closely related to the demand for aeronautical services. An increase in the quantity consumed for aeronautical services will increase the potential demand for non-aeronautical services. To our knowledge there are not any works that treat this topic consistently. Some studies make simple assumptions about the functional form of the demand functions and treat them as independent. We believe that using interdependent demands, both for aeronautical and non-aeronautical services will enrich the results of the model. This topic will be a fruitful area of future research and it will help to estimate an overall figure of potential gains of social welfare.

In this work we have reached a marginal social cost of noise for Madrid Barajas airport based on previous hedonic pricing studies. A comparison of total social costs of noise between scenario 2000 and scenario 2004-2014-Maximum Capacity, shows a substantial 60% reduction. Such an outstanding decrease is a combined result of implementation of quite a number of noise abatement measures, reduction of noise at source and careful selection of approaching and climbing procedures. More importantly, the decrease is obtained in spite of the fact that the number of operation and processed passengers are expected to nearly double in the coming future.

Contrarily to ICAO recommendations that advise to design noise charges to recover the cost applied to their alleviation or prevention (insulation schemes, noise monitoring), we have proposed a basic framework for a noise charge at Madrid Barajas airport on marginal social costs of noise grounds. We get an estimate for scenario 2000 of 29 € per operation and additional dB above acceptable noise level. For the future scenario this basic figure goes down to 8 €. Differentiated noise charges for different types of aircraft should be established according to their specific noise footprints.

6.2 United Kingdom East Coast Rail Line Case Study 

6.2.1 Introduction. 

6.2.1.1 Justification for the case study

The aim of this case study is to examine the feasibility of identifying an appropriate rail scarcity charge which would make operators pay for their use of rail capacity in line with the opportunity cost of the use of these slots. The way in which we do this is to take the example of an actual conflict in the demand for slots that has arisen on the East Coast Main Line in Great Britain.
We have chosen to look at this case study because we feel there has been little empirical work on capacity charging on rail, even though it is an important issue and the cost of this scarcity may form a large component of rail’s marginal costs. Currently, operators are not charged for the use of scarce capacity and this leads to an excess demand for slots. A more efficient use of resources would be with slots allocated to operators based on their willingness to pay, subject to an appropriate subsidy regime internalizing other externalities. Our work sets out an approach that could be used in future studies.

The appropriate scarcity charge is added to the access charge for operators of these slots. Whilst our instrument is pricing, after the imposition of the optimal charge, and the addition of a subsidy regime to internalize other externalities, the operator with the highest willingness to pay will be the only one, in the short-run, who can afford to use the slots. In this way, the imposition of charging has the same effect as the outcome of an auction, (again with the appropriate subsidy regime in place). If the allocation of slots was undertaken by the regulatory authority, based on the same appraisal as ours, then again, the outcome would be the identical to the one from the charge. Thus the choice between the three approaches is ultimately a matter of practicality and administration costs, rather than of theoretical correctness. 
We have focused on the Britain’s East Coast Main Line for a number of reasons. 

· It is an important and heavily utilized part of Britain’s rail network (as detailed in section 6.2.3), where scarce capacity is a problem

· There is a degree of competition for slots on the network between operators with overlapping franchises and even hosts the only example of open access passenger rail competition from a smaller operator in Britain. 

· As well as competition from passenger operators, the network is important for freight operations.

6.2.1.2 Background of the case study

When the government chose to privatise British Rail using a structure that separated infrastructure from operations, the result was a need to develop a method of charging for the use of rail infrastructure. Economic principles suggest that train operators will only have the correct incentives regarding speed and frequency of service and type of equipment to use, if the change in the charge levied as a result of a service level change reflects the marginal social cost of that change. In the case of rail infrastructure that marginal social cost will generally reflect wear and tear on the system (leading to changes in maintenance and renewal costs), any increased operating costs such as signalling, any external costs of accidents and environmental effects, and costs of increasing capacity utilisation, including increased delays to other operators and scarcity costs (the inability of other operators to get the slots they want).  

The original approach to rail access charges in Great Britain was determined by the government prior to privatisation and set out in the document Department of Transport (1993). What this paper proposed was that freight and open access operators should pay a negotiated charge, at least covering their avoidable costs and making as large a contribution as possible to fixed and common costs. Franchised operators should pay a variable charge equal to the cost implications of running additional trains, and a fixed charge equal to their other avoidable costs plus a share of fixed costs not covered by freight and open access operators or other sources of revenue.

The aim of this structure was to reconcile the fact that the majority of infrastructure costs were found to be common between operators, and – at least in the short to medium term – fixed (para3.2 of the DfT(1993) document) with a belief that efficiency of the infrastructure provider would be promoted if all its costs had to be covered from revenue from train operators. Para 1.3 of the DfT (1993) document illustrates this logic:

‘Where subsidy of the operation of railways is appropriate on social grounds, it is more efficiently directed at particular services and paid to the operator rather than to the provider of the infrastructure’.

However, this could not be done simply by raising charges above marginal cost without major distortions to the efficiency of use of the infrastructure (para 3.3, DfT 2003).

‘If Railtrack were to charge all operators a proportion of common and fixed costs through a standard tariff, it would drive off the railways traffic which was in a position to pay for its avoidable costs’.... 

The recommended solution was therefore that:

‘The long term health of the railway industry will be best secured if Railtrack pursues a policy of market pricing, subject to the avoidance of unfair discrimination between competing operators in the same market. All operators should therefore pay the avoidable costs which can be attributed directly to them, and should contribute to common costs differentially, reflecting their ability to pay’.

It became the duty of the Rail Regulator to review all aspects of access agreements, including infrastructure charges, and he first consulted on this in Office of the Rail Regulator (1994a). 

By this time it was clear that the proposed structure of charges for franchised passenger operators was one in which the short run implications of changes in service levels for charges would be very small. On average, only 8% of the total charge they paid would be variable in the short run, and most of this was simply paying for electricity. 37% of the charge would be to cover the long term incremental cost of meeting the operators’ need for capacity, but the level of this would not vary, at least during the 5 year review period. Around half of the total charge would be an arbitrary allocation based on some measure of output. 43% of the total would be an allocation of common costs (of which about half, arising at below the zone level were allocated on the basis of planned vehicle miles and half arising at national or zonal levels were allocated on the basis of budgeted revenue). The remaining 12% would be station and depot access charges, which again were shared between operators using them based on an arbitrary allocation formulae.

Whilst the Regulator argued that it would be desirable for a greater proportion of access charges to be variable with use, he did not consider it appropriate to change the structure of charges in the short term. Instead, he introduced procedures for the renegotiation of access rights and charges, in the hope that this would give Railtrack an incentive to ‘buy back’ scarce capacity where it could be put it to better use.

The first periodic review of track access charges started with the publication of a consultation document in December 1997 (Office of the Rail Regulator, 1997). The Regulator considered that charges should incentivise Railtrack, train operators and funders to maximise the efficient use and development of the network whilst avoiding undue discrimination between operators, appropriately rewarding Railtrack for changes in the level of output and meeting the government’s overall transport objectives.

Arguably, existing charges were meeting none of these objectives.   Negotiations for freight and open access operators were complex and time consuming, whilst negotiations on variation of access rights for franchisees were simply not working.  Moreover, the ability of Railtrack to negotiate charges according to the ability of a TOC to  pay, led to extreme secrecy about demand on the part of TOCs to the detriment of service and investment planning.  More crucially, the charging structure for franchisees gave no incentive for economy in the use of scarce capacity and no adequate mechanism for the replacement of existing low value services by higher value ones. Operators were not adequately charged even for wear and tear, and not charged at all for congestion and opportunity cost of slots.  The problem was particularly acute since there had been a rapid growth in both rail traffic and train service levels.  Partly this was simply recovering from the recession but even after this recovery was complete over the period 1997/8 to 2002/3 there was a 14% increase in passenger kilometres and a similar increase in passenger train kilometres (SRA, 2003b).  There was also continued growth in freight traffic (11% increase in freight tonne km between these years).  This led to much greater congestion and requirements for investment in new capacity than had been anticipated, and it was the policy of the new government that this should continue.  
 

The recommendations of the Regulator at the end of the process were (Office of the Rail Regulator, 2000; 2001):

- an increase in the variable part of the track charges to reflect the full wear and tear cost and 50% of the quantified congestion cost. 

- a move to a published tariff for all operators, with franchised operators continuing to pay on a two part tariff, but freight and open access operators paying only the variable element of the tariff. However, open access continued to be heavily restricted, and the Regulator subsequently suggested that where open access entry on a hitherto protected flow was permitted, the entrant might be required to compensate the franchisee for loss of profits. 

- an incentive payment to Railtrack based on increases in traffic in order to encourage expansion of the network. Because this was not funded through the variable part of the track access charge, there was no corresponding disincentive to train operators to expand, as there would have been had train operators paid this directly.

The modifications brought about by the first periodic review brought the structure of rail track charges in Britain much closer to the theoretical ideal. Wear and tear was more appropriately charged for, with the charges varying in fine detail according to the characteristics of the vehicle although still not representing variation by track type. A capacity charge was introduced based on the congestion cost caused by an additional train, and although the Regulator simplified Railtrack’s original proposal, it was intended that this should still vary in fairly fine detail according to where and when the train operated.  In practice, it is understood that the capacity charge only varies by train type, and not by time and place, because of problems with the billing software. This is disappointing, but we do not believe it reflects a fundamental problem with moving to a more finely differentiated charging system.

We commented above that infrastructure charges should also meet the external accident and environmental costs of additional services. Given the low accident risks, and the fact that railway companies are responsible for their own insurance, it seems unlikely that the external accident costs are very large. Environmental costs have been quantified in a recent study (Sansom et al, 2001) and although these are much smaller for rail than road, they are typically significant relative to the marginal infrastructure usage costs and should therefore be included.

One of the most difficult issues to deal with in rail infrastructure charging is that of scarce capacity. Ideally charges would give train operators appropriate incentives to expand services only where the value of the service is at least as high as the costs it causes, and where capacity is scarce to ensure that it is used to provide the services of greatest value.  This issue has become of great importance given the growth of traffic and the high costs of expansion and the consequent need to make the most effective use possible of what capacity is available (Bowker, 2002).

We explained above how a capacity charge based on the cost of congestion was introduced. But congestion is only the appropriate capacity cost where the train in question constitutes an additional train to what would otherwise have been run; where the train in question runs instead of some other train the appropriate capacity cost is the opportunity cost of trains forced off the system by lack of capacity. Where capacity constraints bite, use of a particular slot by one train operator leads to inability of others to obtain their desired slots.  Where there is a choice between operating an additional train and forcing another one off the system, obviously the course of action with the lower social cost should be taken, so it will be the lower of these two values that should be adopted.

Charging for scarce capacity would require estimation of the opportunity cost of a slot.   The most attractive solution to this problem in theory is to 'auction' scarce slots. There are many practical difficulties however, including the complicated ways in which slots can be put together to produce a variety of types of service, and the fact that the value of a particular slot for a particular use depends on how other slots are being used (in terms of the operation of complementary or competing trains).  It is also the case that the willingness to pay for the slot by the train operating company will only reflect its social value to ( the company) if appropriate subsidy regimes are in place to reflect the user and non user benefits of the service as discussed below. In practice it is therefore usually accepted that any degree of price rationing of scarce slots will have to be on the basis of administered prices rather than bid prices, although some countries, including Britain, allow for a degree of ‘secondary trading’ in which slots change hands between operators at enhanced prices (strictly, this must take place through Railtrack, so it is not secondary trading in the sense forbidden by EC Directive 2001/14).  Nilsson (2002) provides a more detailed consideration of auctioning.

A second possibility is to simply impose a price and see what happens to demand, and then iterate until demand equals capacity. The risk is, however, that serious distortions may occur whilst the price is adjusting, and that strategic game playing may occur to force the price down by withholding demand, where competition is not strong.

A third approach, recommended by NERA (1998), is to identify sections of infrastructure where capacity is constrained and to charge the long run average incremental cost of expanding capacity. However, as explained above this is a very difficult concept to measure (the cost of expanding capacity varies enormously according to the exact proposal considered, and it is not easy to relate this to the number of paths created, since they depend on the precise number and order of trains run). It may be argued, however, that more appropriate incentives are given to infrastructure managers if they are allowed to charge the costs of investment they actually undertake, rather than for the scarcity resulting from a lack of investment, at least if they are commercially oriented. For short run marginal cost pricing encourages them to restrict capacity in order to keep price high; whereas a system where a capacity charge reflected actual expenditure on expanding capacity would overcome this problem. EC Directive 2001/14 which governs rail infrastructure charges, seeks to get round this by requiring infrastructure managers to undertake studies to determine the cost of expanding capacity, and to test whether this is justified on cost-benefit grounds, where scarcity charges are levied.

Given the difficulties with all these approaches, it may be thought that the best way of handling the issue is to permit direct negotiation between operators and the infrastructure manager over the price and allocation of slots, including investment in new or upgraded capacity. However, British experience of this approach is that it is complex, time consuming and will not necessarily lead to an optimal outcome given the number of parties involved and the scope for free-riding.

An alternative is for the track charging authority (or the Strategic Rail Authority on its behalf) to attempt to calculate directly the costs involved. For instance, if a train has to be run at a different time from that desired, it is possible to use studies of the value people place on departure time shifts to estimate the value to its customers of the cost involved. Similarly, the costs of slower speeds may be estimated from passengers' values of time

Given the current degree of excess demand for slots, it is likely that the failure to charge for scarce capacity, together with the under charging for congestion and the exclusion of certain other elements of marginal social cost, is leading to a situation where slots are substantially under priced, compounding the problem of capacity shortage by leading to incentives to train operating companies to run too many trains, to have too strong a preference for frequent short trains rather than less frequent long, and to  seek particular timings that are wasteful of capacity. 

One counter argument should be considered first however. That is the argument that the infrastructure of other modes, including road and air, are also not charged for in a way that adequately reflects marginal social cost, and in particular congestion and scarcity costs. Indeed the study referred to above (Sansom et al op cit) found substantial undercharging for the road mode on average, and too little differentiation in the current charges (primarily fuel tax) between locations and times where congestion is a problem and those where it is not. It might therefore be argued that to charge rail operators for these costs when road operators do not have to pay them is counter productive.

This is however a very simplistic view of the appropriate approach to such ‘second best’ conditions. The extent to which particular services divert passenger or freight traffic from congested or environmentally damaging roads or airports will differ with the type of service and how heavily it is loaded. The appropriate way of dealing with such second best considerations is therefore to pay train operating companies grants to reflect the benefits elsewhere of diverting traffic from other modes. The Strategic Rail Authority does indeed already pay grants to freight customers designed to attract traffic to rail in such circumstances, and it and the Passenger Transport Executives do of course also provide financial aid for passenger services. However, the grants do not at present vary with or reflect the benefits of the attraction of additional passengers to rail, and more could be done to improve incentives here.      

6.2.2 The East Coast Main Line

This case study concerns the stretch of the East Coast Main Line from London to Doncaster. The East Coast Main Line forms the principal trunk route from London to Leeds, York, Newcastle and Edinburgh; many trains continue to Glasgow. It is heavily used, particularly between London and Doncaster, which is where the main lines to Leeds, Hull and an important route to Scunthorpe and Grimsby branch off.

The main operator of long distance passenger services on this route is currently Great North Eastern Railways (GNER).  However, a few years ago a new open access operator, Hull Trains, a subsidiary of GB Rail, was granted access rights to operate through trains between London and Hull (GNER only operated the one through train per day required by the franchise agreement; the rest of the time London-Hull passengers had to change trains at Doncaster). GNER currently operates a mix of 8 car electric and diesel trains capable of 125 MPH, which is the maximum line speed (plus a small number of longer Eurostar sets). Hull Trains currently operates 3 car diesel multiple units, with a maximum speed of 100MPH, sometimes operated in pairs to give a maximum of 6 coach trains, although it has on order longer multiple unit trains capable of 125 MPH.

The line from London to Doncaster also carries freight traffic, including between Peterborough and Doncaster container trains operated by Freightliner and by GB Railfreight linking Northern England with the port of Felixstowe, and travelling at a maximum of 75 MPH.

Figure 6.2.1 East Coast Mainline route (Source: GNER website)
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There is a shortage of capacity over the Peterborough-Doncaster stretch of the route, which is mainly double track with occasional passing loops. GNER would like to increase frequencies and in particular to operate a half hourly service all day between London and Leeds. Its case rests on the fact that it operates long heavily loaded trains and that demand on this, the biggest market on the line, is buoyant. Hull Trains already operates 4 trains per day in each direction between Hull and London, and would like to expand to a two hourly service. Its case is that it offers the convenience of a through service to a city off the main line. At the same time freight traffic, and in particular container traffic to Felixstowe, is growing and there is a demand for more freight paths.   

The opportunity cost of paths over this section of track will be the value of the paths in the highest value use. This will obviously vary by time of day. So to develop a tariff for scarce capacity we should really examine a whole range of uses of paths for a variety of times of day. However, given the limited time available for this case study, we have examined a much more limited range of options. We have examined the value of an existing peak path each way in each direction to GNER, and then replaced this with an extra path for Hull Trains to compare the values of different uses of this slot. We have also looked at the value of additional container train paths between Leeds and Felixstowe.

6.2.3 Methodology

The basis of the approach taken here is that operators should be charged for the capacity they use in accordance with the social opportunity cost of that capacity. In order to implement this approach it is necessary first to measure the amount of capacity used by each train run, and then to estimate its opportunity cost. Both stages of the process are very complex.

The big problem with measuring rail capacity is that the capacity of a given stretch of railway line depends not just on its physical characteristics (number of tracks, signalling system, line speed) but also on the characteristics of the trains using it, and in particular whether they are travelling at different speeds, and the order in which they run. Capacity (though not necessary benefit) is maximised if all trains have the same average speed; generally the more diverse the speeds the fewer the number of trains that can be accommodated. Moreover, all these factors will vary for individual segments of the route and the services operating will vary by time of day, requiring calculations to be done in fairly fine detail.

When considering services other than those of the prime user of the route, it will often be sensible to measure opportunity cost in terms of the value of an additional standard path to the prime user. The prime user is usually a passenger operator, and existing passenger demand forecasting models (such as the industry standard model MOIRA or the more detailed simulation model PRAISE) may be used to forecast the impact on demand and revenue of the allocation of the additional slot. In addition it is necessary to forecast user benefits not captured as revenue, and non user benefits – in particular the proportion of traffic diverted from road and the saving in external cost that entails. 

If the best alternative use of the slot is not an additional path to the prime user this will of course understate the value of the slot. If the identity of the best alternative use may be found then the same procedure may be followed to find a more accurate estimate of the opportunity cost of the slot. Note that if the alternative use requires more than one standard slot, then the value of the alternative train must be scaled down proportionately to find the value of a standard slot. It should also be noted that the opportunity cost might not be that the user in question is forced off the system completely but that they get a slower or otherwise less desirable slot.

For the prime user itself, the opportunity cost of the slot is of course always going to be in terms of additional trains of another type. Thus it will always be necessary to estimate the value of competing uses of the route in question to implement this approach to capacity pricing. 

The opportunity cost of a slot for this type of service can be estimated as the sum of:

· the additional amount of traffic attracted to rail by the presence of this train multiplied by the price it pays

· the consumers surplus to rail users as a result of the additional quality and capacity provided by the train

-
the savings of external costs to road users and the public at large from the train attracting passengers from road.

Less the train operating and infrastructure cost savings from failing to run this train.

Given that this route is one where a major conflict appears to exist between plans for passenger services and the desire to expand freight services, it may be interesting to do some exploratory estimates for the net benefit of an additional freight service. Table 6.2.1 suggests that non bulk freight services in 1998 were typically earning revenue some £2.50 in excess of marginal social cost. Assuming an average load of 900 tonnes that would otherwise use road and require 45 articulated goods vehicles, and on the same assumptions about the roads from which this is drawn but assuming it is in the off peak, there is a benefit of 23.5p per vehicle km from relieving the roads of this traffic. In other words per train km there is a benefit of £10.58 to add to the £2.5 above. So the total benefit of the freight service is £13 per train km. However because of their slower speed it is likely that they require more than one standard slot per train run. Also it is more likely that freight services may be retimed or rerouted, as opposed to the traffic being totally lost, in which case the relevant net benefit may be much lower than that quoted above.  Moreover there is less certainty that a slot allocated to freight traffic will actually be used given short term fluctuations in traffic. 

Table 6.2.1. Marginal Cost and Revenue Analysis for Rail Freight £/ train km, low cost estimates

	
	
	Category
	

	Costs
	Bulk
	Other
	Freight Sector

	Marginal infrastructure usage
	1.79
	0.88
	1.19

	Vehicle operating cost
	8.60
	9.70
	9.28

	Air pollution
	0.166
	0.166
	0.166

	Noise
	0.170
	0.170
	0.170

	Climate change
	0.131
	0.131
	0.131

	Total
	10.86
	11.05
	10.94

	
	
	
	

	Revenue
	13.01
	13.61
	13.41

	
	
	
	

	Difference

Cost - Revenue
	-2.15
	-2.56
	-2.47


Note:  Low cost estimates apply to environmental categories only.

Source:  Sansom et al. (2001)

The value of the passenger slots will be estimated using the PRAISE model. The PRAISE (Privatised Rail Services) model was developed at the Institute for Transport Studies, University of Leeds to look at the potential for open access competition following the privatisation of rail services (Whelan et al, 1997, Preston et al, 1999). The model was initially developed to assess competition on the Leeds to London corridor but it has subsequently been applied to other routes in the UK (Gatwick Express) and overseas (Sweden). More recently, the model has been re-written and developed on behalf of the Strategic Rail Authority as a Windows software package capable of assessing demand and costs for small networks of stations incorporating the services of up to 5 operators, each with 10 different ticket types (Whelan, 2002). The software comprises a demand model, a cost model and an evaluation model.

PRAISE forecasts demand for individual services and ticket type, taking account of fares, journey times, desired departure times and overcrowding, so it is very useful for looking at issues concerning capacity, detailed timetabling and fares and ticket restrictions, as well as competition between different operators.  In this case it will forecast the extent to which changes in the timetable will lead to changes in rail passenger traffic, taking account of the precise times of the trains affected, the possibility of passengers taking other trains in the timetable or ceasing to use rail at all, and the changes in the fares and levels of crowding passengers face on the different options.
The demand model has a hierarchical structure and works at the level of the individual traveller. Using information on passenger’s valuation of journey attributes, such as journey time, together with elasticity estimates, the lower level of the model assigns a probability that a given traveller will choose a particular ticket and outward and return service combination. By aggregating the ticket and service probabilities over a representative set of simulated passengers, the model is able to forecast market shares for each service and ticket combination. To allow for the fact that changing fares and services will change the overall demand for rail, the upper level of the model is structured to allow the rail market to expand or contract according to the overall level of service. By assessing the outward and return portions of a journey, together with information on ticketing restrictions (departure time, advanced purchase, transferability between operators), the model is able to forecast ticket revenue by operator. 

The cost model employs a cost accounting approach incorporating, costs that are related to operating hours, costs that are related to train kilometres and fixed costs. Costs can be varied by operator and rolling stock type and can be combined with estimates of revenue to generate forecasts of operator profitability. 

The model generates output that can be used in a formal appraisal system. This output includes, passenger demand, passenger distance, operator revenue, operator costs, profitability, user benefits (consumer surplus), overcrowding, and diversion to and from other modes in terms of passenger numbers and passenger distance. 

It is the demand model that is of particular interest to this study and therefore it is described in detail below.

6.2.3.1 Demand Model Structure
When making a rail journey, a passenger will often have a choice from a number of different services and ticket types. For example, they could choose to travel in the peak using an unrestricted ticket or in the off-peak using a less expensive restricted ticket.

If we know when the passenger would ideally like to travel we can estimate a generalised cost for each option (service and ticket combination) available and assign each a probability that it will be chosen:
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Where 
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The probability that an individual will choose a given service and ticket combination conditional that they chose rail is:
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Where 
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 is the utility of option n, which is given by:
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Where
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is the Generalised Cost for option n 
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is an Alternative Specific Constant for ticket t.

Similarly,
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The scale parameter associated with each ticket type, λi governs the sensitivity of choice to changes in the generalised cost. As the value of λi approaches zero, all N options have an equal chance of being chosen whereas as the value of λi increases, the probability that the option with the lowest generalised cost tends to one. The value of λi therefore helps determine the elasticity of demand to changes in generalised cost.

The upper level of the model is concerned with the overall size of the rail market. This is modelled using an elasticity approach based on changes in average fare and gjt values, in the following way
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where:
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is the new probability of choosing rail
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is the base probability of choosing rail

F is the base average fare level

F’ is the new average fare level

GJT is the base average generalised journey time

GJT’ is the new average generalised journey time

(f is the appropriate fare elasticity taken from the Passenger Demand Forecasting Handbook (ATOC, 2002)

(gjt is the appropriate gjt elasticity taken from the Passenger Demand Forecasting Handbook

In accordance with PDFH, GJT elasticities vary by distance, average speed and the degree of competition from other modes, whilst fare elasticities vary by type of flow (ie to or from London) and distance, 

The choice modelling hierarchy is repeated for a sample of individuals drawn from known desired departure time profiles. The market share for each option (service and ticket type) is taken as the average probability for each option over all individuals in the sample. 

6.2.3.2 Demand Model Calibration

There are three stages to the calibration of the demand model. The first involves the estimation of the generalised cost of travel for each return service and ticket combination. The second involves setting the ‘scales’ of the choice model so that it replicates known elasticities of demand. The third involves calibrating ticket specific constants to ensure that the base market shares can be replicated. The three calibration stages are set out in more detail below.

Estimation of Generalised Cost

For a given individual, the generalised cost of each option is given as: 
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where:
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is the return fare 
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is the generalised journey time (minutes)
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is the behavioural value of time (pence per minute)


[image: image42.wmf]CP


is a crowding penalty (pence)
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is an Alternative Specific Constant for ticket t
The generalised journey time is expressed as:
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where:
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is in-vehicle time (minutes)
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is schedule adjustment time (minutes). This is the difference between a passenger’s most desired time of departure and the actual timetabled departure time.
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is the behavioural value of schedule adjustment time (pence per minute)
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is an interchange penalty (minutes)
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is out of vehicle time (minutes)

The attributes included within the generalised cost expression are for the most part well known and there is a wealth of literature providing evidence on relative attribute values (see for example Wardman, 2001).

The generalised cost expression we use relates to a return journey and therefore contains generalised cost elements for both the outward and return legs. This feature is important when there is more than one operator and tickets are operator specific. 

Passengers on crowded or overcrowded trains will typically experience discomfort associated with having to stand or sit in cramped conditions. The level of discomfort varies according to whether the passenger is sitting or standing, the degree of overcrowding, the length of the journey and the type of journey being made (e.g. commuters may be used to overcrowding on short journeys). Much of the published research on passengers’ valuation of overcrowding uses stated preference techniques to assess the trade-off between fares, times and crowding to derive monetary or time estimates of overcrowding penalties. The penalties vary widely across the studies, but it is clear that those passengers who are left standing through overcrowding suffer much more discomfort than those seated in cramped conditions.

Penalties vary depending on the type of traveller; commuters who may be used to overcrowding on short journeys, have the lowest penalties. Business travellers, who may regard it as degrading, suffer the highest penalties. 

Setting the Scale of the Model

The demand model described in section 6.2.3.1 includes a set of scaling coefficients (( values) which govern the sensitivity of demand to changes in generalised cost. These scales can be set to replicate known fare and GJT elasticities of demand.

The elasticity of demand for ticket type t with respect to the GJT for ticket type t is given as:
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and the cross elasticity of demand for ticket type s with respect to the generalised journey time for ticket type t is given as:
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As improvements to generalised journey time will, by and large, impact all ticket types, the GJT elasticities can be thought of as ‘conditional elasticities’ which are expressed as:
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Given that we know the base market shares for rail and for each ticket group and that we can estimate a value for GJT for each ticket group we can set the values of λi so that the conditional elasticities of demand for each ticket type are equal to those suggested by empirical research.

Replicating the Base Market Shares

Following the estimation of the generalised cost of each option and the calibration of the scaling coefficients, the model is applied to generate forecasts for each operator and ticket type. To ensure that the model is able to correctly forecast ticket market shares in the base period, a full set of model constants are derived using equation 6.2.10 and inserted in the generalised cost expression (equation 6.2.5).
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where:
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is the forecast share of ticket type t 


[image: image57.wmf]t

P



is the actual share of ticket type t 

The alternative specific constants for each ticket type are initially set to zero and the model is then run to generate forecasts of the share of each ticket type. These forecasts are then compared with actual ticket sales data and a new set of model constants derived. These constants capture the impact of the range of factors that influence passengers’ choice of tickets that are not already included within the generalised cost expression.

Application of the Model to Forecast Demand

The way in which the model is applied is outlined in the step-by-step procedure shown below:

(i) For each origin-destination pair on the network in a given operational period (e.g. a typical weekday), the model generates a sample of i simulated individuals with given tastes and desired outward and return leg departure times. Tastes are expressed in terms of relative journey attribute valuations (e.g. the value of time) and elasticities of demand.

(ii) For each simulated individual, the model estimates the generalised cost of travel for each available ticket type and return-service combination using equation 6.2.5, and assigns each travel option a probability that it will be chosen using equation 6.2.2.

(iii) The market shares for each service and ticket type are then estimated by averaging the derived probabilities over all simulated individuals.

(iv) To allow for the fact that changing fares and services will change the overall demand for rail, the upper level of the model (equation 6.2.4) is structured to allow rail’s market share to expand or contract according to the overall quality of rail, as defined by changes in generalised journey times and fares.

(v) The number of individuals using each travel option is then estimated by factoring the relevant market share information (steps iii and iv) by the base period demand, which is defined by the user.

(vi) Using load factors based on number of individuals on a particular service, an overcrowding penalty is calculated for each service. Steps ii to v are then repeated, incorporating the any overcrowding penalty for services into the generalised cost calculation of step ii.

6.2.3.3 External costs and benefits

Whilst PRAISE will yield consumer surplus, operating profits, modal switch values and changes in vehicle kilometers, it does not carry out a full appraisal incorporating valuations of external costs. These external costs comprise those imposed by rail itself, for which we use the estimates presented in Tables 6.2.1 above, and those imposed by other modes of transport whose volumes are changes by the change in rail frequencies. 

For external costs and benefits of other modes of transport we again use values from the study of Sansom et al (2001). It should be noted that strictly these values were estimated for 1998, whereas our other data applies to 2002. To apply these values we need to know how much traffic transfers to or from road and the types of road and time of day in question.

Diversion Factors & Passenger Trips:

The change in rail passenger trips can be used to calculate the modal shift between rail, car, coach and not travel or new journeys.  An integral part of these calculations are the application of diversion factors to the change in passenger trips.  For example, if the number of rail trips are assumed to have increased by 10,000 per year, diversion factors can be used to ascertain where those journeys have come from.  In the appraisal, the following diversion factors (Table 6.2.2) were used to estimate the sources of new rail journeys and vice versa.

Table 6.2.2. Diversion Factors & Sources of New Rail Journeys

	Diversion Factors
	%
	Sources of New Rail Journeys
	

	Car
	68%
	Car
	6,800

	Bus
	24%
	Bus
	2,400

	New
	8%
	New
	800


Source: TOC Figures (1998)

From the table it is clear that 6,800 of the 10,000 new rail journeys are being made by people who used to travel by car; that 2,400 trips are made by former bus/coach passengers; and, that 800 journeys are new in that they weren’t made previous to the introduction of the new timetable.  This information can be taken forward and used to calculate a number of the impacts outlined in the appraisal framework.

Diversion Factors & Vehicle Kilometers:

To calculate the modal shift in terms of car and bus vehicle kms requires the average loadings of both car and bus vehicles to be taken into account, alongside the length of the trips made by both modes.  In the case of car a loading factor of 1.6 has been used and in the case of coach a loading factor of 12.1 has been used (both loading factors are taken from TEN, DfT, 2003). This allows the number of car and coach journeys to be calculated (see Table 6.2.3) following on from the figures presented in Table 6.2.2.

Table 6.2.3. Calculating Modal Switch in Terms of Journeys

	
	Modal Switch (passenger journeys)
	Modal Switch (vehicle journeys)

	Car
	6,800
	4,250

	Bus
	2,400
	198


To calculate the total number of car and coach vehicle kms that has been switched the total distance of the trip needs to be factored in.  

These figures then need to be factored by the number of journeys for each mode to calculate the total modal switch in terms of vehicle kms.

This information can be taken forward and used to calculate the external cost changes on other modes. All the factors used for the calculation of the environment have been taken directly from a report carried out by ITS for the DETR which examined surface transport costs and charges for Great Britain for 1998 (Sansom et al., 2001).  The report calculated the costs per vehicle kilometre for road and rail travel. The UK average values for environmental factors are presented in Table 6.2.4

Table 6.2.4. UK Average Values of Environmental Factors (£s in  1998 Prices and Values)

	Impact Type
	Bus
	Car
	Passenger

Rail
	Freight

Rail

	Noise
	0.0009
	0.0001
	0.122
	0.170

	LAQ
	0.0316
	0.0018
	0.279
	0.166

	Greenhouse Gases
	0.0056
	0.0012
	0.067
	0.131

	Safety
	0.0374
	0.0079
	
	


The table below (6.2.5) shows the figures below for infrastructure costs, from Sansom et al (2001). Road Infrastructure costs are based on the average values for vehicle kms, vehicle type and road types

Table 6.2.5. UK Average Values of Infrastructure costs (£s per vehicle km in 1998 Prices and Values)

	Impact Type
	Road
	Rail (Intercity)
	Rail 

Freight

	Infrastructure costs
	0.0042
	1.116
	1.19


We assume that infrastructure costs have already been charged to the train operator through the variable access charge.

For car and coach travellers the change in user benefits is reflected by the change in congestion costs that they incur.  The costs of congestion are outlined in the table below (6.2.6). We assume that rail congestion costs have already been charged to the train operator through the variable access charge.

Table 6.2.6. UK Average Values of Congestion (£s in 1998 Prices and Values)

	Impact Type
	Bus
	Car
	Rail

	Congestion
	0.1522
	0.0898
	0.15

	Mohring effect
	
	
	-1.55


Coach service costs are assumed to be unchanged as load factors rather than service levels are assumed to change in response to diversion to/from rail.

The change in coach revenue was based upon average pence per mile calculated from a selection of comparable origin-destination pairs from the national express website (www.nationalexpress,com) and the change in coach passenger trips.

The impact of indirect tax directly affects government revenues.  For cars the government levies fuel duty and VAT on fuel duty.  For coaches it is the VAT not paid that has to be calculated.  Values per average UK vehicle kms have been taken from the Sansom et al. (2001) publication and are presented in Table 6.2.7.

Table 6.2.7. UK Average Values for Indirect Taxes Per Vehicle Kms (£s-1998)

	Mode
	Car
	Bus

	Fuel Duty
	0.0386
	Not applicable

	VAT on Fuel Duty
	0.0068
	Not applicable

	VAT not paid
	Not applicable
	0.1278


For rail we calculated the change in VAT not paid as 17.5% of the change in total rail revenue.

With regards to subsidy we have assumed there will not be any effect on subsidy payments. The bus services in question in this case study are unsubsidised express coach services, whilst the changes in rail services all appear to be commercially viable.

6.2.4 Rail Data Description

Stations for Case Study

We are primarily interested in flows between Doncaster and London, but obviously need to consider other flows which are based on, or at some point using the East Coast Mainline to consider capacity issues, overcrowding and competition from other operators. 

In order to represent demand that has its origin or destination outside of the immediate study network, we define a number of ‘buffer’ stations. These allow us to model peripheral demand without having to model the rail network as a whole, and as such represent an aggregation of demand from stations that feed into the network.
When using a buffer station, we aggregate the demand from all the stations in the buffer zones, but use the fares, distances, elasticities, values of time and market shares for the buffer station. For this reason, the named buffer station is chosen to be representative of the average distance between stations in the buffer zone and other stations.
Results will be presented based on all combinations of flows between the following proposed set of stations.
· Leeds; this acts as a buffer station for flows onto the ECML network North West of Doncaster, such as Leeds, Bradford, Wakefield and Huddersfield, Ilkley and Skipton
· Newcastle; A buffer station for all points north of Doncaster on and using the ECML, such as Scarborough, York, Harrogate, Thirsk, Northallerton, Darlington, Durham, Berwick, Edinburgh etc.
· Hull; with demand aggregated with that of stations North East of Doncaster, including Hull, Beverley, Bridlington
· Doncaster- incorporating demand from Selby, Goole, Scunthorpe and Cleethorpes
· Peterborough ; incorporating Northbound flows from East Anglia which use the ECML
· Grantham; A buffer station including Newark, Retford, Skegness, Boston and Sleaford
· London Kings Cross
· South East Buffer; including demand to 100 MOIRA stations in the South East
We are constrained in the number of stations we choose by the ever increasing run times associated with increasing numbers of outward-destination pairs.

Demand

Demand figures are actual passenger demand figures derived from 2003 ticket sales data. We are explicitly concerned with Hull Trains and GNER specified separately but also needed to include other operators, such as WAGN between Peterborough and London, and Arriva, who operate various feeder services including that from Hull to Doncaster  

Costs

Average costs per train km are derived from the Rail Industry Monitor (TAS, 2004). As we are focusing on changes in demand, we do not need to explicitly calculate the fixed element, but do make sure that the variable cost covers the subset of total costs that would vary by distance. In order to derive this, we have considered the following short run fixed costs from the total costs:

· Depreciation

· Interest payments

· Property rental

· Rolling stock leasing costs

· Fixed access charge

In the absence of a detailed breakdown of cost figures, we also assumed that half of ‘other operating costs’ and half the total wage bill were fixed.

The Rail Industry Monitor only reports the total access charge, so we needed to impute variable access charges. Assuming that access charges are designed to cover infrastructure, electricity and congestion costs, we took values for these costs from Sansom et al. (2001) and multiplied by the number of kilometres run. 

Whether rolling stock leasing costs should be regarded as fixed is open to doubt. In the short run, TOCs regard these as fixed because they have rolling stock leasing contracts lasting a number of years. But obviously if Hull Trains ceased operating on this route it would seek to redeploy the units released elsewhere. Also, if GNER expanded the Leeds service in the way in question it might well need to expand its fleet. 

Market Shares

This information is needed for model calibration to ensure that the model can accurately forecast demand in the base case.

Train operating companies use a computer procedure called the Operational Research Computerised Allocation of Tickets to Services (ORCATS) to reallocate revenues to divide up passenger revenues. This process generates market shares after part of the revenue for multiple operator journeys has been reallocated to share the revenue between all the operators concerned. Great North Eastern Railway (GNER) kindly provided us with revenues and ticket sales information which we used to generate fares data. This information was, crucially, before the ORCATS reallocation of revenue, allowing us to calculate market shares based on the operator who sold the ticket, rather than the final recipient of the revenue from the ticket. This is required for PRAISE to calculate alternative specific constant values correctly

Fares

Fares were derived from 2003 revenues and ticket sales data from GNER

Generalised Journey Time Elasticities

These were taken from the industry standard Passenger Demand Forecasting Handbook (ATOC, 2002), based on Revealed and Stated Preference research.

Values of time and adjustment time

These were also taken from the Passenger Demand Forecasting Handbook, based on Revealed and Stated Preference research. The value of time used was a weighted average of business, leisure and commute time values. These are considerably higher than those recommended in UNITE, but accord with figures from Wardman (2001). Deliverable D6 (p31) states ‘if local studies exist, it is highly recommended to use these values’. As these values of time are UK rail specific and recommended by the Association of Train Operating Companies, we think it is more meaningful to use these values than the more generic UNITE valuations. PRAISE uses the value of wait time as twice in vehicle time in line with the recommendations in D6.

6.2.5 Results

Because of the confidentiality of some of the data, it is not possible to reproduce detailed quantitative results here, although a separate technical note has been prepared with them in. However, the key findings will be reported here in qualitative terms.

In terms of net social benefits, GNER use of the representative peak path gave the highest values for passenger use. However, there were very large differences between private and social profitability, with Hull Trains making more private profit from the use of this path, suggesting that auctioning without the payment of explicit subsidies to operators to reflect the social benefits of the use of the paths would not always give the optimum result. Substantial larger than the benefit from using the paths for passenger trains was the imputed benefit from using the paths for freight. Although it is not clear exactly how much capacity would be required for an additional freight train, the large disparity between benefits for passenger and freight use suggests that this result would be robust. It should also be noted that the present procedure, which is essentially an administrative procedure based on assessment of the benefits of alternative use of the paths by the Rail Regulator, does not appear to have led to the optimal outcome either. Whilst there are profits to the Hull Trains service, on the basis of our estimates, most of these profits are at the expense of GNER, and releasing these paths to GNER will give greater overall benefits. 

6.2.6 Conclusions

This case study considers the issue of charging for scarcity in the calculation of variable infrastructure charges for rail, applied to the East Coast Main Line (ECML). In connection with this there are also linkages to access regimes (auctioning vs. administrative models) and allocation of subsidies for socially necessary rail services.

We have used confidential industry data applied with a detailed rail passenger simulation model which produces estimates of revenue, costs, consumer surplus and diversion to/from other modes.  Estimates of changes in external costs are then made to derive results for the overall social benefits of alternative allocations of capacity.

On the basis of these results it would seem that on the ECML a scarcity charge should be levied. It would of course then reduce the fixed charge to the lead franchisee on the route.  The results seem to confirm the view that existing variable charges for the use of infrastructure on key main lines where capacity is scarce are too low as a result of the neglect of scarcity in the charges set.

The results indicate that use of capacity for an additional peak path for freight traffic on this line, which is dominated by 125 mph passenger trains, is the most efficient. However, as speed is not as crucial for freight, a policy of developing alternative routes for freight may be the most appropriate solution (a secondary route does exist between Doncaster and Peterborough via Lincoln, although it would require upgrading to take heavy flows of freight). 

All our results assume that each operator would only need a single path per train run. However, given that the prime use of the route in question is for 125mph passenger trains, it is likely that freight services, and possibly also Hull Trains whilst they are limited to 100mph rolling stock, would require more than one path per train. Where a train (because it is faster or slower than neighbouring trains) consumes track capacity that requires removal of more than one other train, it should be charged for the appropriate number of paths. If flighting trains of a particular speed make it possible to reduce the number of paths consumed that should also be taken account of. However, it is very difficult to see how to devise a pricing or auction system that would actually encourage such flighting of trains. 
We have calculated scarcity charges based on alternative uses of peak paths during the day. Of course scarcity charges at night will be much lower, probably zero. Therefore appropriate charging will give an even larger incentive to freight to travel by night.

Given that the PRAISE model is based on a simulation of individuals whose tastes only vary by their desired departure times, it is very difficult to say anything meaningful on equity of impacts from the various scenarios. To do so we would need to make assumptions regarding individual’s income, with the only socio-economic data being their origin station. There would be added complications of trying to ascertain who the final beneficiaries would be, and thus the distributive implications in the case of changes in freight services. Even in the passenger rail scenarios, it is unclear who the final beneficiaries are for business users, as the benefit is passed through to the firm employing the passenger, rather than the passenger themselves (except for the self-employed). For these reasons we have left the discussion of equity issues out of our final analysis.  To the extent that equity considerations require that some paths be allocated to regional or local passenger trains this can be achieved by appropriate subsidies
Our analysis is limited by the static nature of modelling with PRAISE. We cannot observe dynamic interactions, such as how fares adjust in response to changes in the level of competition, how freight running may move to night time operations, or how passenger operators may adjust their levels of service in response to changes in costs. More specifically, we do not take into account in our analysis that whether paths are allocated to GNER or Hull Trains will have an important impact on the degree of competition on the route, and thus – for instance – on the level of fares. There may therefore be benefit in allocating paths to a use which is not otherwise optimal if this preserves or increases competition on the route. 

There is scope for much more work in this area. Specifically within the PRAISE framework we could examine a greater range of slots at different times in the day. Ideally, we would examine the best use of every slot, to derive some kind of optimal timetable, but this is obviously computationally burdensome.  We need to examine freight in more detail, to address the issues of night time running and the scarcity value of multiple slots. Further work could also involve some kind of iteration, with fare and service level adjustments in response to the imposition of a capacity charge.

Whichever way paths are allocated, it is likely to be necessary to give some degree of certainty that paths will be available for a number of years; otherwise there will be no incentive for train operators and their customers to invest.

We reiterate that this modelling work alone cannot lead to firm conclusions on the most appropriate way of dealing with the issue of scarce capacity on rail infrastructure; apart from the fact that it is just one case study, practical considerations rather than theoretical or empirical results will be a major factor in the choice between the instruments of auctioning, pricing and administrative allocation. We believe that, for more than very limited application to pre-packaged bundles of slots, the auctioning approach has many practical difficulties, as slots may be used in a myriad of different ways, with different implications in terms of the effects on other services, and what an operator is willing to pay for one slot will depend on what other slots they, and their rivals hold. In principle these difficulties also hold with pricing, and it is only after the optimal allocation of slots is found that the optimal price may be determined. These arguments lead us to believe that there will always be a strong role for an administrative approach, in which the timetable is planned using cost-benefit analysis to determine the optimal combination of services. Nevertheless, we believe that we have demonstrated the feasibility of estimating scarcity prices, and given how high they are even in the off peak on this busy main line, we believe that such prices – even if based on relatively crude analysis – have a potentially important part to play in signalling to operators and funders of rail services the true value of the scarce capacity they are using.

6.3 Port of Antwerp Case Study

6.3.1 Introduction

The aim of the literature review which was part of task 6.3 (Capacity Management – Sea) was to provide an overview of the literature which might help the consortium in composing effective and efficient (packages of) policy measures. This literature review left us with a clear although incomplete picture of what actors impact on what other actors within the port. The way this happened and the extent to which certain links were present in practice was answered by the literature review only to a very limited extent. 

In this part of the task, with the case study, we tried to fill some of the gaps remaining after the literature review. For this case study, we focus on the Port of Antwerp. From an instrument point of view, we dealt with pricing measures: to what extent is pricing in the port important in the total transport chain, and to what extent can changes in port prices cause shifts to competing ports. Compared to physical measures, this area is quite undisclosed from an analytical point of view, it can relatively easy be generalised, and it is probably more acceptable in view of the scarce (public) budgets currently available for infrastructure measures.

Nevertheless, a primary thing to do is to investigate instruments which have at this moment already been proposed. The reason that they came up may be because of their political acceptability or practical feasibility. This feasibility is partly tested in this case study. 

A further step is to benchmark the Port of Antwerp to (a number of) its immediate competitors in terms of costs, in as far as available. The framework developed in the case study goes into the detail of a number of the links established after the literature review, this way allows to generalize them to other contexts than the Port of Antwerp, and also enables extension of the literature review relationships not dealt with explicitly in the case study.

6.3.2 Background of the Port of Antwerp case study

Our port case study is focusing on the Port of Antwerp. A large number of reasons support this choice in the framework of this study.

1. The Port of Antwerp is located within the Hamburg-Le Havre range. This range contains a number of the larger world ports (Rotterdam, Antwerp, Hamburg,…). Its European hinterland is one of the largest consumer and producer areas in the world. 

2. The Port of Antwerp offers a good balance between general cargo, neo-bulk and bulk transport. We also bring into account the influence of commodity types, which especially impacts upon time costs. Therefore, we distinguish between the following ship types:

1. general cargo vessels;

2. container vessels;

3. dry bulk vessels;

4. tankers;

5. passenger vessels.

Furthermore, we are sorting our database by type of ship (according to type of commodity or passengers transported). We retain the basic division which was made earlier (general cargo (code ‘CARGO’), container (code ‘CONTS’), dry bulk (code ‘BULKC’), tanker (code ‘CHTAN’ and ‘TANKR’) and passenger (code ‘PASSE’) vessels). General cargo – container vessels (code ‘CGOCO’) join the general cargo vessels category. Heavy goods vessels (code ‘HEAVY’) are considered to be part of the general cargo category too. Also, pallet carriers (code ‘PALCA’) are considered to belong to the general cargo type. The same is true for reefers (code ‘REFRI’) and for roro vessels (code ‘RORO’), roro cargo / container vessels (code ‘ROCCO’), roro containers (code ‘ROCON’), roro cargo / vehicles carrier (code ‘ROCVC’), roro cargo / general cargo (code ‘RCG’) and roro cargo / special service (code ‘ROSPS’).  Moreover, it is true for train vessels (‘TRAIN’) and vehicle carriers (‘VEHCA’). Gas containers (code ‘GASCT’) are added to the container category, while gas tankers (code ‘GASTK’, but also codes ‘LNG’ and ‘LPG’) are added to the tanker category. Ore, bulk or oil carriers (code ‘OBO’) are considered to be more dry bulk oriented, whereas ore or oil carriers (code ‘OROIL’) are considered to be more of a wet bulk nature. Passenger – container vessels (code ‘PASCO’) are considered to have mainly a passenger character. Bunker vessels (code ‘BUNK’), dredgers, sand carriers or hoppers (code ‘DRESC’), dredgers, sea tugs or pontoons (code ‘DRETU’), lash vessels (code ‘LASH’), navy vessels (code ‘NAVY’), salvage vessels (code ‘SALVA’), tugboats (code ‘TUG’) and yachts (code ‘YACHT’) are eliminated from the database.

3. Antwerp has an inland, partly tidal port. This provides an opportunity to incorporate into the marginal cost framework all cost elements associated with shipping through this type of port (e.g. pilotage, dredging etc.).

The oldest berths of the port (berths 1 – 29, of which most are no longer in use now) used to be unlocked ones. Later on, the port developed behind locks that were built gradually, together with the canals that were dug and berths that were erected (Van Cauwelaert lock in 1928, Boudewijn lock in 1955, Zandvliet lock in 1961, Kallo lock in 1979, and Berendrecht lock in 1989). In an even later stage, the advantages of locks in terms of easier handling were overruled by their disadvantages in terms of time lost when entering the port. Also, in the Port of Antwerp, this observation resulted in a return to handling operations executed in front of the locks instead of behind, be it on locations further away from the city, where ample space to build new, modern terminals was available. The Europe-terminal (finished in 1989) and Noordzee-terminal (ready for operation in 1997) are the logical consequences of this process.

The port is also located inland, at a sailing distance of about 100 km from the A1-buoy, the ship waiting point where sea pilots are replaced by river pilots or reverse way. The connection between the port and the full sea (and therefore also its maritime foreland) is of natural origin: the river Scheldt. Also, on this river connection, the port is partly tide-dependent in nature. The Port of Antwerp Municipal Authority (2004) states the following: “Nowadays ships with draughts of up to 50' 6" (15.39 m) can reach the port on a single tide. Draughts of up to 51' (15.54 m) can reach the port on two tides. The average non-tidal draught for outgoing ships is 40' 3" (12.30 m). If the tidal windows are properly taken into account, ships with a draught of 46' (14 m) can sail downriver to the North Sea. Ships with a length of 335 m and a width of 55 m have no difficulty in using the Scheldt.”

4. Antwerp and its port are connected with the hinterland by all possible transport modes (i.e. rail, road, inland navigation, pipeline). Again, this allows us to consider all types of costs involved in using the port and making the connection towards the hinterland. 

5. Different vessel sizes move into the Port of Antwerp. In our view vessel size is particularly linked to the type of port. We distinguish among mainports, national and regional ports. We assume that mainports are mainly served by the largest types of vessels, regional ports are usually served by the smallest type of vessels, and national ports in most cases are served by medium-sized vessels. In order to define the categories ‘large’, ‘small’ and ‘medium’, we create the following typology: 

· container vessels: 200 TEU (Twenty Foot Equivalent Unit), 600 TEU and 3,000 TEU ;

· general cargo vessels, dry bulk carriers and tankers: 2,500 dwt (dead-weight tonnage), 8,000 dwt and 45,000 dwt (Panamax-type);

· Passenger vessels: 200, 700 and 1,500 passengers.

Antwerp is a mainport. Since the case study in this research programme is only focussing on Antwerp, we would normally mainly or exclusively deal with large ships (3,000 TEU, 45,000 dwt and 1,500 passengers), so we should look for a partial solution if we also want to split up between different sizes within the port of Antwerp. Therefore, we are taking a representative sample of ships which is approaching one of the vessel sizes considered. The sample is composed at the maximum of 30 vessels having loading capacity within a range of 1,500 dwt / 200 TEU / 100 passengers around the reference values. Representative costs can be calculated for each of the samples, and furthermore also an average value per cost item can be calculated over all ships handled at Antwerp. The same approach can be applied for a national and a regional port, calculating average cost values per cost item, and figures which distinguish between ship sizes.

6. The Port of Antwerp is served by vessels arriving from three different types of ports, each of which represents a specific maritime market. These markets are served with a specific type of operation. We distinguish the following types of ports:

· UK ports, representing Channel traffic;

· ports along the French border, representing short-sea traffic;

· overseas ports or ports further away on the European continent, representing either links in a liner network or a feeder service. 

7. The Port of Antwerp provides a good combination of industry and cargo transfer activities, which does not exist for many other ports. The presence of this industry creates a supplementary cargo generating basis, and is in itself, of course, adding an extra actor to the port community. 

8. A unique administrative structure is present in the Port of Antwerp: public and private involvement combined into a specific and complex context. Public and private decision takers are themselves located at different levels: the national, regional as well as local public entities have their say in the port, whereas different private actors having their own decision power within the transport chain are involved.

9. Labour in the Port of Antwerp is organised in a very specific way hardly ever found in any other port in the world: port workers are united within a pool system. This pool system is of obligatory use for most functions within the port perimeter. Only a number of specific functions which are not directly port-related can recruit from outside this system.

The specific characteristics of the port of Antwerp as well the general nature of (competitive) problems experienced by sea ports worldwide justify the choice of a number of instruments to be checked on their welfare-economic as well as industrial-operational effects. As can be seen in the port-economic literature in general, and as was derived in the literature review part on sea ports in this deliverable, a general framework applicable to sea ports is not available. Even the more partial analyses were hardly performed before.

Therefore, in this deliverable, the analysis developed focuses on the direct effects of a number of instruments applied to the Port of Antwerp. Where possible, a full overview is given of all possible effects on each of the partners involved. However, quantifications are necessarily limited to a number of specific effects out of the total set for reasons of data availability, time and budget constraints. Therefore, a full welfare-economic analysis is hard to perform. Nevertheless, welfare effects for a number of actors can be calculated.

The selection of instruments contains a number of infrastructure improvements, regulatory changes, as well as an indication of the direction in which pricing involvement by the government could move.

For infrastructure, a typical problem for Antwerp but also for other ports in the world is the deepening of the maritime entrance. Also, the observation that often terminals nowadays are built in front of or without locks, logically leads to a confrontation with the costs involved in such project. An instrument that is partly regulatory, partly related to superstructure, is the introduction of a new standard loading unit, which was recently suggested at European level. Fully regulatory measures are better training obligations for seafarers and new handling methods that are imposed on terminals. This is a logical choice in view of the recent maritime accidents and the European directive with respect to liberalization of the European cargo-handling market.

A good investigation on options for pricing requires more data. For the Port of Antwerp, some of this data is available (from all activities performed by public institutions), but some important elements are missing (especially all private pricing policies), and it may well be that exactly those elements make a shipper or a shipping company shift towards an alternative port. Therefore, more data need to be gathered in order to test the marginal cost pricing hypothesis, and to check where scope for government market influence is possible and/or desirable. In a second step, all relevant data is to be gathered for neighbouring and competing ports, in order to check for market performance. As this is impossible within the given constraints, the choice is made to briefly mention a number of effects which may be expected.

6.3.3 Scenario deepening of the river Scheldt

As stated earlier in this report, the Port of Antwerp is tide-dependent to a certain extent, within its port boundaries as well as in its maritime connection. Ships with draughts of less than or equal to 40’ 3’’ (12.30m) currently experience no problems in entering the port in terms of tide: whatever the state of the tide, these ships can freely enter or leave the port through the river Scheldt. When the draught is between 40’3” (12.30m) and 46’ (14m), ships can leave the port in one tide on condition that they schedule their take-off for a moment of upcoming tide. Ships having draughts of less than 50’6’’ (15.3m) can easily do the same when entering the port. Between 50’6’’ (15.3m) and is  51’ (15.45m), two tides are needed. When the draught is 51’ (15.45m) or more, more than two tides are needed for reaching the port in all cases. (Port of Antwerp Municipal Authority, 2004)

A procedure is actually running for having the river Scheldt deepened. An important element of this procedure is the negotiation process between Belgian (Flemish) and Dutch governments on compensations to be paid. The reason for this is the national split in terms of the responsibility over the river. Moving downstream, the river Scheldt (starting in France) runs through Belgium, passing amongst others Ghent and Antwerp (and its respective ports). Only from Antwerp onwards, the river is navigable for sea-ships. But not so far after leaving the Port of Antwerp, these ships enter Dutch territory, and from there too, the Dutch government is responsible for all maintenance and operations like deepening. Towards its mouth, the river continues on Dutch territory. So the largest part of the sea connection with Antwerp through the Scheldt is performed on Dutch territory. This makes the Dutch government (and tax-payers) responsible for financing the deepening projects. 

The problem is that the Dutch government estimates the benefits of such deepening to its own national economy lower than its costs, since the only Dutch ports for which ships have to use the river, are the ports of Flushing and Terneuzen. And both ports are located close to the sea, so that their use of the river Scheldt is minimal. By far the largest share of traffic crossing the river Scheldt is moving to or from the ports of Ghent (24 million tonnes in 2002) and mostly Antwerp (131.3 million tonnes in 2002), compared to the lower figures for the two Dutch ports (13.7 million tonnes and 13.1 million tonnes for Terneuzen and Flushing respectively). (Port of Antwerp Municipal Authority, 2004b; Port of Ghent Municipal Company, 2004; Port of Zeeland – Terneuzen & Vlissingen, 2004)

Nevertheless, the Belgian (Flemish) government estimates this deepening so essential for the development of the Port of Antwerp (and to a lesser extent also for the Port of Ghent), that they want to keep negotiations going by all means. A proposal was made for financial compensations to be given to the Dutch government. 

The reason for the Belgian (Flemish) government to insist on the deepening, is that the ports of Ghent and especially Antwerp contribute to the Belgian (Flemish) economy to a very large extent. In terms of value added, the Port of Antwerp had a contribution of 6,543 million EURO in 2001 (public and private sector jointly), whereas the Port of Ghent contributed for 2,363 million EURO that year. This has direct implications on government income: the Port of Antwerp in 2001 contributed 3,773 million EURO to the Belgian Treasury (direct taxes on activities performed within the port perimeter); for the Port of Ghent this figure amounted to 1,348 million EURO. Extra benefits are generated through jobs created within the port: 56,401 people found a job directly through the Port of Antwerp’s activities in 2001, 27,542 people found employment in the Port of Ghent that year. By far the largest share of jobs were created in the private sector (50,776 places in the Port of Antwerp in 2001, 26,715 jobs in the Port of Ghent). (National Bank of Belgium, 2004 and 2004b)

Not mentioned in those figures are indirect jobs: jobs created through companies operating outside the port perimeter but which exist purely due to the port’s activities: supplying companies, hinterland transportation companies, A large part of these extra jobs are also generated through investments undertaken by actors within the port. We then refer to new investment, not replacement ones. In Antwerp in 2001, these investments amounted to 1,376 million EURO; in Ghent, these attained a level of 550 million EURO. Just like for the number of jobs created, the private sector is responsible for the largest share of the investments undertaken (1,253 million EURO in Antwerp and 521 million EURO in Ghent in 2001). (National Bank of Belgium, 2004 and 2004b)

The previous figures quantify to a certain extent the contributions of port activities to the economy, which were also highlighted as part of the literature review (Dekker, 2001 and Tovar, 2003). A full quantification is to be performed within a cost-benefit analysis, which is being performed in the preparatory work to help negotiations between Belgium and the Netherlands (ProSes, 2003, 2003b, 2003c, 2003d, 2003e, 2003f, 2003g, 2003h, 2003i, 2004, 2004b, and 2004c).

Irrespective of the problems encountered during the negotiation process, the Belgian (Flemish) government and also public governments at lower levels (Province of Antwerp, City of Antwerp, and Port of Antwerp Municipal Authority) assume that the deepening will materialize anyway. The outcome being certain, only the timing of the completion of the negotiation process is hard to estimate. 

Further deepening works are assumed to make tide-independent navigation possible for draughts up to 46' (14 m). No estimation is yet publicly available on the volume of dredging to be performed for reaching this target, and consequently neither on the potential cost of this process. Moreover, the potential distribution of costs between the two states is yet to be determined. 

The cost of deepening has to do with the direct expenses (dredging + processing of dredging waste) as well as the indirect costs (non-monetized costs): effects on the river environment (altered stream pattern, potential longer-term effect on river banks, change in river habitat,…) and the environment of dredging waste disposal locations (heavy metal pollution, loss of (rare) herb and animal species, potential toxic effect on nearby living areas, entry of toxic products in ground (and drinking) water,… Full assessment of these cost elements is again the subject of a cost-benefit analysis currently going on. 

Returning to the benefit side, an important element not mentioned yet, is that other actors in addition to the governments (at different levels) have an interest in the port attaining a high throughput. Probably the most important incentive to get the Port of Antwerp deepened lies on the side of shippers. When having their goods shipped through the Port of Antwerp, these incur a cost in terms of time. In a previous study (Consortium TRL a.o., 2001), it was already indicated how these costs could be calculated for the case of Antwerp. 

Shippers (who are considered to be the ultimate users of the transport system, and therefore also of the port, as far as commodities are concerned) are assumed to have time costs during a port call which can be decomposed as shown in Table 6.3.1.

Table 6.3.1.Transport user: marginal cost items

	General composition
	Detailed chain affection
	Item Code

	Time Costs

Reliability costs

Time 

Loss of customers


	Maritime entrance

Lock to berth

Handling

Maritime entrance

Lock to berth

Handling
	TU1
TU2

TU3

TU4

TU5

TU6

TU7


Source: compiled from Consortium TRL a.o. (2001)
The approach that was taken in the Consortium TRL a.o. (2001) was to calculate the opportunity cost of capital involved in the goods shipped, and the opportunity cost of passengers’ time onboard. Using a (private) database composed by the University of Antwerp with information and comments from the Port of Antwerp, providing details for all ship calls in May, 2001, average time in port can be calculated for ships carrying commodities as well as passengers. A distinction can be made according to commodity type, since the value of time is assumed to differ for different commodity types. We retain as basic commodity division a broad categorization comprising general cargo, containers, dry bulk, and liquid bulk.

Time measurements are available at 10 physical points in ships’ process of entry and exit at the Port of Antwerp:

· first passage point;

· Flushing (A1-buoy, where sea-pilots are replaced by river-pilots) (1);

· mooring in lock (2);

· unmooring from lock (7);

· mooring at quay (5);

· unmooring from quay (6);

· mooring in lock (8);

· unmooring from lock (3);

· Flushing (A1-buoy, where sea-pilots replace river-pilots) (4);

· last passage point.

Timing observed at mooring in lock (2) minus timing at Flushing (1) results in time needed to cross the maritime entrance. The same value can be calculated for vessels leaving the port by taking the difference between time of unmooring from lock (3) and time at Flushing (4). Differences between the two values are to be explained by several parameters (flow direction of river Scheldt, priority rules,…). An important parameter which may explain some part of the difference lies with waiting time in front of the locks: when entering the port, ships sometimes have to wait in front of the locks, and this waiting time is included in the total time between (1) and (2). Referring to Table 6.3.1, we calculate time and cost values for TU1 and TU4.

For vessels which do not use locks (since they are handled in front of the locks), only maritime entrance to berth time is considered (difference between (5) and (1) for vessels entering or between (4) and (6) for vessels leaving the port). Locks are e.g. never used for passenger ships, and neither are they for a large number of container ships being worked at the Europe- or Noordzee-terminal. Again, waiting time (in order to access a berth in this case) can explain part of the difference between time needed for entering and for leaving the port through the maritime access channel.

Since we consider the transport user, we are only interested in the part of the port call where a loaded ship is concerned, not in the entire chain of the port call.

In order to make calculations with the data from our database, we should note that it is the time of arrival at Flushing which is the relevant time specification in our case, and therefore will be the one which determines the fact of belonging to the month of May calls. We eliminate all vessels arriving at Flushing in April or June, 2001. In case the time of arrival at Flushing is not given, we rely upon a further time specification to determine whether it can be reasonably accepted that the call belongs to the month of May calls. Therefore, we take the average difference between that further time specification and the time of arrival at Flushing for all vessels for which both values are known, and apply this average for vessels for which the time of arrival at Flushing is not known. 

Using the rule developed by Blauwens and Van de Voorde (1988) for commodity transport, according to which one hour of time in the transport process equals 0.0000848 * value of the goods, we can calculate time cost of crossing the maritime entrance (to lock or to berth, depending on eventual use of locks).

Therefore, we need to know average values of the different commodities (per ship) considered. This means that we need to know average values per unit of commodity on the one hand, and average ship loads on the other hand. As stated earlier, we aggregate to general cargo, containers, dry bulk and liquid bulk. 

For calculating commodity values, it is important to know that each of these ship types is transporting a set of commodities, which are subject to very diverse prices.  As a pragmatic rule, we use the commodity split which is valid in Antwerp in order to determine the share in commodity price of the ship load (Port of Antwerp Municipal Authority, 2001).

For general cargo, we distinguish between:





 Antwerp, 2000 (MT)   

value (USD/MT)

	
	Iron and  Steel
	10,414,042
	50%
	474

	
	Fertilizers
	457,808
	2%
	89

	
	Wood
	776,357
	4%
	614

	
	Coal
	4,509,989
	21%
	11,948

	
	Fruit
	1,549,517
	7%
	704

	
	Transport Commodities
	1,623,094
	8%
	3,903

	
	Flour
	825,607
	4%
	982

	
	Sugar
	870,694
	4%
	542


For liquid bulk, the following commodities are relevant in the case of Antwerp:





   Antwerp, 2000 (MT)   

value (USD/MT)

	
	Crude Oil 
	8,161.105
	24%
	0.18

	
	Petroleum Derivatives
	20,204.695
	60%
	0.24

	
	Chemicals
	5,459.822
	16%
	623


Dry bulk in Antwerp mainly consists of:





   Antwerp, 2000 (MT)   

value (USD/MT)

	
	Ores
	9,389,814
	37%
	2,452

	
	Coal
	7,730,239
	30%
	11,948

	
	Cereals
	1,912,324
	7%
	139

	
	Fertilizers
	4,849,600
	19%
	89

	
	Sand
	1,716,830
	7%
	2


The first number for each commodity is showing the amount (in metric tonnes) loaded and unloaded in 2000 in the Port of Antwerp, while the second number is the corresponding commodity shares of the total amount of commodities of that type (general cargo, liquid bulk, dry bulk). 

For the unit value of these commodities (third column with numbers in the table above), we utilise to the ‘Average Weekly Prices for Non-Fuel Commodities and Petroleum’ released by the IMF (2001). Values for May 11th, 2001 are given there for fertilizers (in USD per metric tonne (MT)), wood (in USD per m³), fruit (in USD per pound (LB)), sugar (in CTS per LB), crude oil (in USD per barrel (BBL)), petroleum derivatives (in CTS per gallon (GL)), ores (in CTS per LB and USD per MT) and cereals (USD per MT). For iron and steel, we refer to Mail Order Metals, a UK company selling iron and steel with a price list which is representative for its sector. Iron and steel prices for August, 10th, 2001 are expressed in GBP per inch³. Coal prices are taken over from Platts, a US coal trader. They are expressed as USD per MT, as valid on August, 10th, 2001. For transport commodities, we take trucks as a sample. We refer to the DAF website. Prices are in DEM per kg, taken on August, 10th, 2001. For flour, we based our calculations on General Mills, a US producer of flour. Prices are in USD per LB, again on August, 10th, 2001. For chemicals, a representative price list by Partner Chemicals is used. This is a Dutch company specialised in importing, distributing and exporting chemicals of all kinds. Prices are in DEM per kg. Data are for August, 11th, 2001. For sand, reference is made to Khmer Kampong Speu, which supplies us with Phnom Penh Market Prices and Building Materials Cost  2001, a building material price list. Sand price here is in USD per m³ for August, 11th, 2001. These values need to be converted towards a common unit, which is 1998-EU15 EURO per MT. 

Iron has a value of 0.65 GBP per 25mm*1inch*1inch or 0.000000403 GBP per mm³. Since iron density
 is at 7,830 kg per m³, we obtain a value of 51,5 GBP per metric tonne. Steel has a value of 1.80 GBP per 25mm*5mm*1ft or 0,00000472 GBP per mm³. Its density is 8,030
 kg per m³, so its value is 587.8 GBP per MT. Average value for iron and steel is at Fertilizers comprise phosphate rock
 (44 USD per metric tonne) and TSP
 (129 USD per MT), leaving an average of 86 USD per MT. Wood contains hardwood (logs
 (165 USD per m³) and sawnwood
 (500 USD per m³)) and softwood (logs
 (194 USD per m³) and sawnwood
 (354 USD per m³)). We dispose of density for white pine, which we apply here and which is 513 kg per m³. Average wood value per m³ is 303 USD, which results in a value of 591 USD per MT. Coal
 has a value of 11,500 USD per MT. Fruit is supposed to be mainly consisting of bananas, which is not unrealistic in the case of Antwerp. Bananas
 have a value of 12.3 USD per 40 LB, which equals a value of 678 USD per MT. For trucks, we take the DAF 95 XF as an example. This vehicle has a value of 148,000 DEM, while the vehicle is weighing 18,000 kg. This means a value of 8,222 DEM per MT. A case of flour, containing 2 bags of 25 LB each, has a value of 21.46 USD. This means a flour value of 946 USD per MT. For sugar, prices are given with respect to the free market for US and Europe. We choose for the last option
, which is 23.7 CTS per LB, or 522 USD per MT. 

For crude oil, we take the spot crude price
, which is 27.15 USD per BBL or equivalently 0.173 USD per MT, since crude oil’s density is 0.990 g per ml. Petroleum derivatives are composed of gasoline
 (95.0 CTS per GL) and heating oil (75.5 CTS per GL), which gives an average derivatives price of 85 CTS per GL. Since density of these petroleum derivatives is 0.990 g per ml (just like for crude oil), its value on average is 0.227 USD per MT. The chemicals category is composed of a diverse set of products. For the list used by Partner Chemicals, we refer to their web site
. Average value of the products listed is 131.3 DEM per 100 kg or 1,313 DEM per MT. 

Ores consist of Copper, Aluminum, Iron Ore, Tin, Niccel, Zinc and Lead. Copper
 has a value of 75.3 CTS per LB or 1,660 USD per MT. Aluminum
 has a value of 1,557 USD per MT. Iron Ore
 has a value of 0.30 USD per MT. Tin
 has a value of 227 CTS per LB or 5,004 USD per MT. Niccel’s
 value is at 6897 USD per MT, zinc’s
 value at 944 USD per MT, and lead’s
 value at 461 USD per MT. This leaves us with an average for ores of 2,360 USD per MT. Cereals consist of wheat (134 USD per MT), maize (85 USD per MT) and rice (164 USD per MT), resulting in an average cereal value of 128 USD per MT. Sand finally has a price of 6 USD per m³. With a density of 2,975 kg per m³, this means about 2 USD per MT. 

Using currency conversion methods developed during the research project, and Universal Currency Converter (2001) data for converting USD values, we obtain unit commodity values mentioned in the table above. 

As an alternative to the above method, we could have made use of total amount and value of commodities transhipped through Benelux ports. These data are reported in the yearly BLEU-statistics. The method applied here allows more detail though. 

Average overall unit value per ship type is as follows: 

general cargo vessels: 3,195 1998-EU15 EURO per MT; 

liquid bulk vessels: 100 1998-EU15 EURO per MT;

dry bulk vessels: 4,518 1998-EU15 EURO per MT.

For the value of goods contained in a container, we make use of the figure used by Nichols (1998) who states that a 20 foot container on average has a value of 28,800 EURO. From University of Wuppertal (2001)
, we know that one MT equals about 0.116 TEU. So, the value of one MT for containers is about 3,341 EURO. 

Average ship tonnage is obtained from the database supplied by Port of Antwerp Municipal Authority. In order to conform to the classification mentioned above the database was sorted out by type of ship (according to type of commodity or passengers transported). The basic division made earlier was retained (general cargo (code ‘CARGO’), container (code ‘CONTS’), dry bulk (code ‘BULKC’), and tanker (code ‘CHTAN’ and ‘TANKR’). General cargo – container vessels (code ‘CGOCO’) join the general cargo vessels category. Heavy goods vessels (code ‘HEAVY’) are considered to be part of the general cargo category too. Also pallet carriers (code ‘PALCA’) are considered to belong to the general cargo type. The same is true for reefers (code ‘REFRI’) and for roro vessels (code ‘RORO’), roro cargo / container vessels (code ‘ROCCO’), roro containers (code ‘ROCON’), roro cargo / vehicles carrier (code ‘ROCVC’), roro cargo / general cargo (code ‘RCG’) and roro cargo / special service (code ‘ROSPS’).  Moreover, it is true for train vessels (‘TRAIN’) and vehicle carriers (‘VEHCA’). Gas containers (code ‘GASCT’) are added to the container category, while gas tankers (code ‘GASTK’, but also codes ‘LNG’ and ‘LPG’) are added to the tanker category. Ore, bulk or oil carriers (code ‘OBO’) are considered to be more dry bulk oriented, whereas ore or oil carriers (code ‘OROIL’) are considered to be more of a wet bulk nature. Passenger – container vessels (code ‘PASCO’) are considered to have mainly a passenger character. Bunker vessels (code ‘BUNK’), dredgers, sand carriers or hoppers (code ‘DRESC’), dredgers, sea tugs or pontoons (code ‘DRETU’), lash vessels (code ‘LASH’), navy vessels (code ‘NAVY’), salvage vessels (code ‘SALVA’), tugboats (code ‘TUG’) and yachts (code ‘YACHT’) are eliminated from the database. Passenger (code ‘PASSE’) vessels are kept aside for the passenger calculations further on.

A restriction specific to the scenario developed here is the fact that only ships with draughts over a certain limit experience problems in entering the port. As stated earlier, ships with draughts under 40’3’’ (12.30m) can already enter or leave the port without any problems at this moment. For these ships, further deepening to make tide-independent sailing possible for ships with draughts of 14m or less will have no influence. Nothing changes for them, as they already now do not have to queue in line at the A1-buoy in Flushing in order to enter the river Scheldt (or at the port to make the reverse journey) together with the larger ships not able to enter (or leave) through the river Scheldt. In practice, they do indeed get permission to pass by the larger ships waiting to have sailing conditions to reach Antwerp. For shippers having their goods shipped with these low-draught ships, the marginal costs of using the river Scheldt are the same before as after deepening. 

When ships’ draught is between 40’3” (12.30m) and 46’ (14m), they could until now leave the port in one tide on condition that they schedule their take-off for a moment of upcoming tide. If the current scenario materialised, they would gain in the sense that they would no longer have to schedule their take-off on the Scheldt according to the tide. In this way, they do not have to wait any longer in the port for making the journey out of the port. Part of the ships waiting at the A1-buoy for entering the Scheldt from the North Sea no longer have to wait either now for the right tide (more specifically again the ones with draughts between 40’3” (12.30m) and 46’ (14m)). 

The remainder of the ships, having draughts larger than 46’ (14m) previously could not leave the port in one tide. From now on, part of them can do this, if tidal windows are well considered. When entering the port, ships with draughts in between 46’ (14m) and 50’6’’ (15.3m) or more had to wait for suitable state of tide. They will still have to do this under the new situation, but we can assume that the tidal window they can use will widen. Ships having draughts between 50’6’’ (15.3m) and 51’ (15.45m) could enter the port in two tides. Part of them will now be able to do this in one tide. For draughts larger than 51’ (15.45m), more than two tides were required no matter entry to or exit from the Port of Antwerp is concerned. After deepening, some of them will be able to make it in two tides. 

For dry bulk ships with draughts under 40’3” (12.30m) entering the port loaded, average maritime entrance time required was 4 hours 45 minutes 17 seconds, and average load carried was 12,356 MT, so that combination with the value of one MT being 4,518 1998-EU15 EURO gave a marginal time cost per vessel of 22,508 1998-EU15 EURO. For the 41 vessels considered, total marginal time cost was 906.188 1998-EU15 EURO. This cost is therefore not altered under a deepening scenario.

Dry bulk ships with draughts in between 40’3” (12.30m) and 46’ (14m) had loaded entry times of 4 hours 15 minutes 40 seconds, and their average load was 44,673 MT. Applying the same value per MT as above, we obtained a marginal time cost of 72,930 1998-EU15 EURO per vessel. The 6 vessels from our case incurred a joint time cost of 413,652 1998-EU15 EURO. Assuming that draught increases waiting time for the right tide linearly, we can infer how the tidal window available shrinks as draught increases. The average vessel in this class sees its tidal window decrease by 4 hours 7 minutes 12 seconds. The marginal cost corresponding to this figure is 70,515 1998-EU15 EURO. Under the deepening scenario, the tidal restriction would disappear for this category of ships. Therefore, these ships’ marginal cost would decrease by the figure of 70,515 1998-EU15 EURO. 

Ships with draughts lying between 46’ (14m) and 50’6’’ (15.3m) on average incurred entry times on the Scheldt of 4 hours 11 minutes, while their average load was 60,152 MT. The value of one MT taken into account, marginal time cost per vessel was 96,408 1998-EU15 EURO per vessel. The five ships in this draught category totalled a marginal time cost of 487,022 1998-EU15 EURO per vessel. Draught on average decreased the tidal window for this ship category by 9 hours 1 minute 55 seconds. This represents a marginal time cost of 108,148 1998-EU15 EURO per vessel. With deepening, this cost would not disappear fully but would decrease significantly. By deepening, 4 hours 7 minutes 12 seconds are assumed to be gained. This leaves this ship category with an average time loss of 4 hours 54 minutes 43 seconds compared to ships being able to exploit the full tide. Therefore, the marginal ship gains 94,948 1998-EU15 EURO in terms of lower tidal window time loss.

No dry bulk ships in the database had draughts between 50’6’’ (15.3m) and 51’ (15.45m). Therefore, the effect of deepening for this category in terms of time and costs could not be checked. We hypothesize that some of them will be able to make the North Sea – Port of Antwerp crossing in one tide now instead of two.

For ships of over a draught of 51’ (15.45m), the average time required was 5 hours 11 minutes 13 seconds. Their average load was 103,177 MT, so that combination with average value per MT gives a time cost of 205,043 1998-EU15 EURO per vessel. Total marginal time cost for the 9 ships in our database was 1,927,373 1998-EU15 EURO. Since no upper limit for the draught bearing three tides is known, no calculations can be made upon the possible savings in marginal transport user costs, but we can assume that some ships will after deepening be able to make the journey to Antwerp in two or even in one tide. Average draughts for all ships going to Antwerp in May, 2001, only ships of over 51’ (15.45m) considered, was 17,08m.

Dry bulk ships leaving the Port in the present situation could take off no matter the tide if their draught was under 40’3” (12.30m). In the database, all ships leaving the port loaded were of this type. Their average draught was 10,58m. The average amount of cargo they carried was 12,999 MT, the average time they needed to leave the port 3 hours 41 minutes 7 seconds. By combining with the data about values per commodity type, we obtained a marginal time cost of 17,501 1998-EU15 EURO per vessel. In total, the users shipping through the 19 ships in the database encountered a marginal time cost of 327,178 1998-EU15 EURO. Under the deepening scheme, nothing would change for the owners of goods shipping with this draught category of ships, so the marginal time cost they incur would lead to the same figure. 

General cargo ships with draughts under 40’3” (12.30m) entering the port loaded had average maritime entrance times of 4 hours 31 minutes 9 seconds, and average load carried was 2,844 MT. The value of one MT being 3,195 1998-EU15 EURO gave a marginal time cost per vessel of 3,482 1998-EU15 EURO. Marginal time cost for all 320 vessels concerned amounted to 1,055,702 1998-EU15 EURO. This cost is again not altered under a deepening scenario. All general cargo ships in the database belong to this draught category, so that all these ships will have unchanged marginal costs unchanged in case of deepening. 

When leaving, all general cargo ships again had draughts under 40’3” (12.30m), so that their marginal costs were again not influenced by deepening the river. These marginal costs are based on an average time of 3 hours 36 minutes 49 seconds needed to leave the port to the North Sea, an average load of 2,853 MT, and a value per MT of general cargo used above. Total marginal cost for all 256 ships in the database amounted to 698,418 1998-EU15 EURO. 

In the case of a tanker has draught under 40’3” (12.30m) entering the port loaded, its average maritime entrance time was 4 hours 13 minutes 29 seconds, while average load carried was 6,879 MT. Taking into account that one MT of liquid bulk has a value of 100 1998-EU15 EURO, we get a marginal cost per vessel of 246 1998-EU15 EURO. All 148 ships make up for a marginal transport user time cost of 35,419 1998-EU15 EURO. Just like for other commodity types, a ship of this draught category has no advantage from deepening. 

Tankers having draughts in between 40’3” (12.30m) and 46’ (14m) had loaded entry times of 4 hours 22 minutes, and their average load was 51,645 MT, leading to a marginal time cost of 1,912 1998-EU15 EURO per vessel. Only 3 observations here led to a marginal time cost of 6,119 1998-EU15 EURO. Doing the same exercise as with dry bulk cargo, we observe that the average vessel in this class sees its tidal window decrease by 2 hours 6 minutes 18 seconds. The marginal cost corresponding to this figure is 921,95 1998-EU15 EURO. Under the deepening scenario, the tidal restriction would disappear for this category of ships. Therefore, these ships’ marginal cost would decrease by the figure of 921,95 1998-EU15 EURO. 

Tankers having draughts lying between 46’ (14m) and 50’6’’ (15.3m) on average experienced entry times on the Scheldt of 4 hours 3 minutes 20 seconds, having average load of 68,036 MT. The value of one MT being known, the marginal time cost per vessel was 2,340 1998-EU15 EURO per vessel. Again, only 3 ships of this draught category were present totalling a marginal time cost of 6,774 1998-EU15 EURO. Draught on average decreased the tidal window for this ship category by 8 hours 39 minute 53 seconds, which means a marginal time cost of 4,999 1998-EU15 EURO per vessel. With deepening, this cost would not disappear fully but would decrease significantly. By deepening, 2 hours 6 minutes 18 seconds are assumed to be gained. This leaves this ship category with an average time loss of 6 hours 33 minutes 35 seconds compared to ships being able to exploit the full tide. Therefore, the marginal ship gains 1,215 1998-EU15 EURO in terms of reduced tidal window time loss.

Only one tank in the month of May, 2001 calls had draughts between 50’6’’ (15.3m) and 51’ (15.45m). It had an entry time of 4 hours 33 minutes, and a load of 89,352 MT. The value of one MT in mind, marginal time costs per vessel were 3,448 1998-EU15 EURO per vessel. Draught on average increased Scheldt processing time for this ship category by 12 hours 45 minutes 30 seconds, which means a marginal time cost of 9,667 1998-EU15 EURO per vessel. With deepening, this cost would not disappear fully but would again decrease significantly. By deepening, 2 hours 6 minutes 18 seconds are assumed to be gained, just like for the smaller draught category. This leaves this ship category with an average time loss of 10 hours 39 minutes 12 seconds compared to ships being able to exploit the full tide. Therefore, the marginal ship gains 1,595 1998-EU15 EURO in terms of reduced tidal window time loss.

Again, we had only one tanker with draught of 51’ (15.45m). Its time required was 4 hours 28 minutes, and its load was 133,342 MT, so that combination with average value per MT gives a time cost of 5051 1998-EU15 EURO per vessel. Since this draught category of ships usually takes 3 or more tides to arrive in Antwerp, it is hard to estimate in what situation it currently is, and even harder to estimate what the potential benefit of deepening will be. In any case, we can assume that this type of ship will win one or more tides in travelling to Antwerp.

Tankers leaving the port in the present situation could (just like for other commodities) take off no matter the tide if their draught was under 40’3” (12.30m). The average amount of cargo these ships carried was 5,575 MT, the average time they needed to leave the port 3 hours 54 minutes 19 seconds. By combining this information with the data about values per commodity type, we obtained a marginal time cost of 185 1998-EU15 EURO per vessel. In total, the users shipping through the 67 ships in the database encountered a marginal time cost of 10,832 1998-EU15 EURO. Under the deepening scheme, nothing would change for the owners of liquid commodities shipping with this draught category of ships, so the marginal time cost they incur would lead to the same figure. 

If tankers’ draught is between 40’3” (12.30m) and 46’ (14m), we know that that they were until now present in all cases able to bridge the connection between port an North Sea in one tide, if the tide was well considered. Average sailing time for the 5 tankers involved was 3 hours 34 minutes 24 seconds, corresponding to a marginal transport user cost of 1,245 1998-EU15 EURO per vessel, or a cost of 6,265 EURO in total for all vessels together. Tankers with this draught on average see their tidal window decrease by 3 hours 57 seconds. This corresponds to a cost of 1,050 1998-EU15 EURO. Therefore, this cost can be turned into a benefit in case deepening is performed.

For the two vessels with draughts between 46’ (14m) and 51’ (15.45m), the average load was 31,725 MT and time on the Scheldt was 3 hours 26 minutes 30 seconds. This corresponds to a tanker user cost of 926 1998-EU15 EURO. Over the two ships, a cost of 1,852 1998-EU15 EURO was registered. We know that for these draughts, ships had to use at least 2 tides. It is not actually known from the database at which point ships shift to three or more tides. Therefore, the immediate transport user benefit of deepening cannot be measured. 

The last commodity category considered is containers. Container ships in our database having draughts under 40’3” (12.30m) entering the port loaded, on average required 4 hours 30 minutes 32 seconds to do so, while average load carried was 5,413 MT. Taking into account that one MT of container commodities has a value of 3,341 1998-EU15 EURO, a marginal transport user cost per vessel of 6,915 1998-EU15 EURO was obtained. All 202 ships made up for a marginal transport user time cost of 1,406,078 1998-EU15 EURO. As in the case of the previous commodity types, a ship of this draught category has no advantage from deepening. So, its marginal cost remains at the same level. 

Larger container ships (draughts in between 40’3” (12.30m) and 46’ (14m)) required marginal times of 5 hours 48 minutes 54 seconds, while their average loads were 8,952 MT. Knowing average values of the goods stored in a container gave a marginal time cost of 14,749 1998-EU15 EURO per vessel. Over all 41 container ships, transport users had marginal time costs of 659,338 1998-EU15 EURO. Experiencing the draught problems at Antwerp usually makes these container ships lose 2 hours 15 minutes 3 seconds on average. This corresponds to marginal cost values of 5,709 1998-EU15 EURO. Transport users shipping commodities through Antwerp with this draught category would see their marginal time costs decrease by the latter value as a result of deepening. 

Of the larger draught container ships, only two (having draughts between 46’ (14m) and 50’6’’ (15.3m)) were in the database of outbound vessels. On average, it takes them 3 hours 15 minutes 30 seconds. If we bring into the calculation their average load of 13,519 MT, we obtain a marginal time cost of 12,479 1998-EU15 EURO. The two vessels together have a marginal time cost of 25,398 1998-EU15 EURO. Each container vessel of this size loses 5 hours 55 minutes 50 seconds or 22,905 1998-EU15 EURO in its time window possibilities through draught problems. Taking into account a time gain of 2 hours 15 minutes 3 seconds obtained through deepening, ships are left with a time loss in the tidal window of 3 hours 43 minutes 47 seconds or a remaining cost of 14,285 1998-EU15 EURO. 

Container ships leaving and having loaded as registered in our database were limited in number. 9 of them had draughts under 40’3” (12.30m). They usually required 2 hours 58 minutes 40 seconds to reach the North Sea, while average load carried was 3,810 MT. Taking into account the value of one MT in container volume, a marginal transport user cost per vessel of 3,214 1998-EU15 EURO was obtained. In total, the 9 ships which qualified for this category made up for a transport user time cost of 30,751 1998-EU15 EURO. Just like for the previous commodity types, a ship of this draught category has no advantage from deepening. So, its marginal cost remains at the same level. 

Only 2 had draughts in between 40’3” (12.30m) and 46’ (14m). Their average load was of 14,017 and they appeared to need 2 hours 44 minutes for leaving Antwerp. The value of one MT of container commodities then results in a marginal time cost of 10,854 1998-EU15 EURO. For two vessels, this boils down to 21,580 1998-EU15 EURO. On average, the marginal container ship of this draughts loses 1 hour 9 minutes 7 seconds of its tidal window under perfect sailing conditions. In terms of costs, this comes to 4,575 1998-EU15 EURO. This time and cost loss is totally compensated for when deepening to 46’ (14m) would be performed. 

For the value of user time gained by deepening for a passenger, we limit ourselves to previous research projects performed by the University of Antwerp (a.o. the work performed for Consortium TRL a.o. (2001). Values for maritime transport are not available in other literature, but we approximate with values for air transport. Selected values for use are assumed to be 10 EURO per hour as far as commuting or private travel are concerned, which turns out to be a very reasonable figure. In the specific case of Belgium, we should multiply by the conversion factor of 1.069 so that we obtained a value of 10.69 EURO per person. From the database we know that the seven vessels available had an average capacity of transporting 850 passengers. We distinguish between three vessel sizes with capacities of 1,500, 700 and 200 passengers. Since actual number of passengers on the ships is not available from the database, we assume an average occupancy of 80% for all sizes. We assume that occupancy is the same for inbound and outbound trips. That means that we can calculate a value of passengers’ time per vessel as follows:

1,500 pas. 
80% usage 

       12,828 1998-EU15 EURO / vessel;

700 pas. 
80% usage 

         5,986 1998-EU15 EURO / vessel;

200 pas. 
80% usage 

         1,710 1998-EU15 EURO / vessel;

From the database, we also know the time needed to enter and leave the port of Antwerp. The database is too small though to find significant differences between times reported for the different ship sizes (passenger capacity). Therefore, we group all vessels. Average time for entering the port needed was then 5 hours 2 minutes 34 seconds, time needed for leaving was 3 hours 41 minutes 17 seconds. Combining both cost and time values results in the following marginal time cost per vessel:

1,500 pas. 
Outbound: 2,695 1998-EU15 EURO / vessel;

Inbound: 1,971 1998-EU15 EURO / vessel;

700 pas. 
Outbound : 1,258 1998-EU15 EURO / vessel;



Inbound : 920 1998-EU15 EURO / vessel;

200 pas. 
Outbound : 359 1998-EU15 EURO / vessel;

Inbound : 263 1998-EU15 EURO / vessel;

None of these ships had draughts over 40’3” (12.30m) (the average draught was 6.55m), so that none of the ships and consequently neither their passengers gain from deepening the river. 

More time needed to pass the river Scheldt not only means short run time losses of transport users (and opportunity cost of capital involved in ships waiting) with its possible fluctuations through unreliability, but also longer run possible loss of customers (TU7). Loss of customers is a derived effect of unreliability. It is difficult to measure, since it depends on lots of factors, such as the record of the transport user in delivering to his customers, the nature and term of the users contracts,  negotiation power, … Keeping in mind the long delays which were typical in the 1970’s in some African ports (e.g. Lagos, 1975: 240 days, cfr. Jansson and Schneerson, 1982), we should be convinced that unreliability can cause considerable costs in terms of loss of customers.  Since the number of determining parameters is so diverse and case specific, we do not attempt to calculate it, though we remark that this marginal cost item is not to be neglected and should be calculated if specific circumstances are known. Along the same line, deepening the Scheldt could make the port more attractive to new users.

A further benefit from deepening can be encountered on shipping companies’ side. If time needed to cross the Scheldt gets shorter, shipping companies have less expenses (out-of-pocket) and less opportunity costs of capital involved in their vessels. Their vessel and operations (service) costs are composed as in Table 6.3.2. 

Table 6.3.2. Shipping companies: marginal cost items

	General composition
	Detailed chain affection
	Item Code

	Vessel costs:

Running costs

Maintenance of vessel

Operation of vessel


	Maritime Entrance

· Commercial vessel

· Spare parts

· Oil

· Tugboat 

· Spare parts

· Oil

· Pilot boat 

· Spare parts

· Oil

Lock to berth

· Commercial vessel

· Spare parts

· Oil

· Tugboat 

· Spare parts

· Oil

· Pilot boat 

· Spare parts

· Oil

Maritime Entrance

· Commercial vessel

· Fuel

· Stores

· Lubricants

· Tugboat

· Fuel 

· Stores 

· Lubricants

· Pilot boat

· Fuel
	S/O5

S/O6

S/O7

S/O8

S/O9

S/O10

S/O11

S/O12

S/O13



	General composition
	Detailed chain affection
	Item Code

	Time Costs

Reliability costs

Time 

Loss of customers
	· Stores

· Lubricants
Lock to berth

· Commercial vessel

· Fuel

· Stores

· Lubricants

· Tugboat

· Fuel 

· Stores 

· Lubricants

· Pilot boat

· Fuel

· Stores

· Lubricants 

Maritime entrance

Lock to berth

Maritime entrance

Lock to berth


	S/O14

S/O15

S/O16

S/O17

S/O18

S/O19

S/O20

S/O21

	Service costs:

Running costs

Operation of vessel

Reliability Costs
	Maritime Entrance

· Commercial vessel

· Crew wages

Lock to berth

· Commercial vessel

· Crew wages

Maritime Entrance

· Extra crew wages
	S/O22

S/O25

S/O33




	General composition
	Detailed chain affection
	Item Code

	
	Lock to berth

· Extra crew wages
	S/O34


Source: compiled from Consortium TRL a.o. (2001)
We observe that for the deepening scenario, we only consider the maritime entrance part, which means that we limit the analysis to the codes S/O5, S/O6, S/O7, S/O11, S/O12, S/O13, S/O17, S/O19, S/O22 and S/O33. Moreover, we only work with commercial vessels: pilotage and towage vessels experience no direct influence from having the river deepened, assuming the realistic case that pilotage and towage remain required in any case for safety reasons. Therefore, we can restrict to study the following items S/O5, S/O11, S/O17, S/O19, S/O22 and S/O33.

We start with items S/O5 and S/O11. Fuel consumption is different among vessel types and is changing with speed. As far as speed is concerned, we need to distinguish between the maritime entrance and the lock to berth area. According to Port of Antwerp Authority engineers, speed in the lock to berth area is ranging between 10 knots in the northern part (where canals are larger) and 6 to 7 knots in the southern part. Both are independent of ship type and of vessel size, but are mainly determined by manoeuvring space provided. Therefore, we assume that average speed in the lock to berth area is 8 knots. In contrast, speed on the River Scheldt, Antwerp’s maritime entrance, on the contrary, is dependent on the type of vessel and its size. Stopford (1997) is providing the following average cruising speeds for different types and sizes of vessels, which can be used for the maritime entrance:

general cargo vessels: 2,500 dwt: 
not mentioned, but assumed to equal dry bulk values: 12 knots;

8,000 dwt: 
not mentioned, but assumed to equal dry bulk values: 14.3 knots;

45,000 dwt:
not mentioned, but assumed to equal dry bulk values: 14.5 knots; 

container vessels: 
  200 TEU: 
13.8 knots;

 


  600 TEU: 
16.4 knots;

 

           3,000 TEU:
22.2 knots;

dry bulk vessels: 
 2,500 dwt: 
not mentioned, but assumed to be 12 knots;

 


 8,000 dwt: 
14.3 knots;

 

           45,000 dwt:
14.5 knots; 

tankers: 

 2,500 dwt: 
not mentioned, but assumed to be 12 knots;

 


 8,000 dwt: 
14.3 knots;

 

           45,000 dwt:
15 knots. 

Passenger ships do not use locks. Therefore, we assume that passenger ships’ speed in port is the average of its cruising speed and 8 knots, which is the average for the lock to berth area. Princess Cruises and Austal Ships are providing cruising speeds for passenger vessels, from which we derive the estimates to be used in the analysis:


  
 
 1,500 dwt: 
14,5 knots; average in ports: 11 knots;

 


     700 dwt: 
42 knots; average in ports: 15 knots;

 


     200 dwt:
15 knots; average in ports: 11.5 knots.

From Stopford (1997), we can derive how speed is affecting fuel consumption of cargo vessels. An example is given for a Panamax bulk carrier.

We will extrapolate consumption changes to other types and sizes of vessels. The following daily consumption levels for the different types and sizes of vessels are derived: 

general cargo vessels:   2,500 dwt: 
12 knots: 20 tonnes;

 


  8,000 dwt: 
14.3 knots: 24.6 tonnes;


 


45,000 dwt:
14.5 knots: 34.2 tonnes; 

container vessels: 
   200 TEU: 
13.8 knots: 16.8 tonnes;

 


   600 TEU: 
16.4 knots: 32.4 tonnes;

 


3,000 TEU:
22.2 knots: 108.2 tonnes;

dry bulk vessels: 
  2,500 dwt: 
12 knots: 20 tonnes;

 


  8,000 dwt: 
14.3 knots: 24.6 tonnes;

 


45,000 dwt:
14.5 knots: 34.2 tonnes; 

tankers: 

  2,500 dwt: 
12 knots: 12 tonnes;

 


  8,000 dwt: 
14.3 knots: 21.5 tonnes;

 


45,000 dwt:
15 knots: 37.9 tonnes. 

Since we know that a normal day contains 24 hours, we obtain the following hourly bunker consumption figures for different speeds:

general cargo vessels:   2,500 dwt: 
12 knots: 0.83 tonnes;

 


  8,000 dwt: 
14.3 knots: 1.03 tonnes;   

 


45,000 dwt:
14.5 knots: 1.43 tonnes; 

container vessels: 
   200 TEU: 
13.8 knots: 0.7 tonnes;

 


   600 TEU: 
16.4 knots: 1.35 tonnes;

 


3,000 TEU:
22.2 knots: 4.51 tonnes;

dry bulk vessels: 
  2,500 dwt: 
12 knots: 0.83 tonnes;

 


  8,000 dwt: 
14.3 knots: 1.03 tonnes;

 


45,000 dwt:
14.5 knots: 1.43 tonnes; 

tankers: 

  2,500 dwt: 
12 knots: 0.5 tonnes;

 


  8,000 dwt: 
14.3 knots: 0.90 tonnes;

 


45,000 dwt:
15 knots: 1.58 tonnes.

From average passenger ship speed, we can derive similar figures by referring to Princess Cruises and Austal Ships:

    200 pas. (2 x 1,580 kw motors):
14,5 knots: 0.34 tonnes; 

            700 pas. (2,320 kw motor):
42 knots: 2.38 tonnes;

      1,500 pas. (15,500 kw motor): 
15 knots: 3.04 tonnes;

Assuming that all vessels are using the same type of bunkers (medium quality, 380 CST), we can derive a price at the spot market on September, 26th, 2001, averaging 127.5 USD or 130.42 1998-EU15 EURO per metric tonne for bunkers sold at Antwerp. This means a bunker cost per hour as follows for different types, sizes and speeds:

general cargo vessels:    2,500 dwt: 
12 knots: 108.68 1998-EU15 EURO/hour;

 


   8,000 dwt: 
14.3 knots: 133.68 1998-EU15 EURO/hour;   

 


 45,000 dwt:
14.5 knots: 185.85 1998-EU15 EURO/hour; 

container vessels: 
    200 TEU: 
13.8 knots: 91.29 1998-EU15 EURO/hour;

 


    600 TEU: 
16.4 knots: 176.07 1998-EU15 EURO/hour;

 


 3,000 TEU:
22.2 knots: 587.98 1998-EU15 EURO/hour;

dry bulk vessels: 
   2,500 dwt: 
12 knots: 108.68 1998-EU15 EURO/hour;

   8,000 dwt: 
14.3 knots: 133.68 1998-EU15 EURO/hour;

 


 45,000 dwt:
14.5 knots: 185.85 1998-EU15 EURO/hour; 

tankers: 

   2,500 dwt: 
12 knots: 65.21 1998-EU15 EURO/hour;

 


   8,000 dwt: 
14.3 knots: 116.83 1998-EU15 EURO/hour;

 


 45,000 dwt:
15 knots: 205.95 1998-EU15 EURO/hour; 

passenger vessels:
   2,500 dwt: 
11 knots: 32.61 1998-EU15 EURO/hour;

 


   8,000 dwt: 
15 knots:  156.50 1998-EU15 EURO/hour;

 


 45,000 dwt:
11.5 knots:  260.84 1998-EU15 EURO/hour; 

From University of Wuppertal (2001), we know that total operating and maintenance expenses (excl. fuel expenses) on average are about four times fuel expenses. Stopford is refining this statement by taking ship size into account. With growing ship size, the share of fuel in total operating and maintenance expenses is decreasing. For 1.200 TEU vessels e.g., fuel share is about 30%; for 6.500 TEU vessels, its share is slightly above 20%. For the vessel sizes we consider, though, 25% is a good average, which confirms the University of Wuppertal figure. Since operating and maintenance are less a function of speed, but more of operating time, we first calculate the real fuel costs in the case of Antwerp. Afterwards, we will calculate the total maintenance and operating costs being four times the fuel costs.

We can apply to these costs per hour the Scheldt crossing times and the resulting savings to be achieved in case of deepening. Time savings for inbound as for outbound traffic should be considered in case of shipping companies. This reasoning should be qualified to the extent that ships consume less fuel in case they are steaming slower. Nevertheless, operations and maintenance (which make up the largest share of the vessel costs) keep on running, even when ships are waiting.

Time vessel costs (item S/O17) in case of commodity and passenger vessels consist of opportunity costs: if capital for the trip considered would have been invested in a different project, how much would have been marginal gain in benefits compared to benefits of actual use? Since actual rates are not known for a specific case and usually vary according to a large number of parameters (negotiation power, record,…), and since it is even more difficult to determine what rate could possibly have been obtained in the best case, it is not feasible to attempt an approximation within time constraints of the projects. For a specific case, we should not neglect this calculation though, at least if the necessary rates are known. 

Time part of reliability costs (item S/O19) for the vessel corresponds to extra opportunity costs in terms of lost profits due to the use of capital for a particular vessel operation. Extra opportunity costs are caused by irregularities in the transport system.

Loss of customers (items S/O21), similar to the transport user situation, depends on a significant number of parameters, so again it is difficult to measure, and should be considered on a case by case. It marginal cost value is not negligible though. 

Crew cost (S/O22) is a function of crew wages, exchange rates and manning requirements (the latter depending itself on flag of registration, degree of automation, skill of crew, amount of on-board maintenance) (Stopford, 1997, p. 162 en Wijnolst and Wergeland, 1997, p.  208). 

In order to deal with exchange rates, we work with a standard crew as proposed by the International Transport Workers’ Federation (ITF) (Minimum Safe Manning Scales). Since these are minimum requirements, cost reduction will induce the majority of shipowners to work with this crew composition, so that we can expect it to be uniformly applicable without being too far from reality. Wage rates defined together with minimum manning requirements make units universally comparable.

Manning requirements defined by ITF are subdivided in five categories, depending on ship load capacity: (i) 500 – 1,599 MT, (ii) 1,600 – 2,999 MT, (iii) 3,000 – 5,999 MT, (iv) 6,000 – 19,999 MT and (v) 20,000 MT and more. Since average ship load capacity for the ship categories we consider (with vessels arriving in May, 2001, as defined for measuring transport user time cost) is as follows: 9,103 MT for general cargo vessels, 29,812 MT for container vessels, 53,453 MT for dry bulk vessels, 13,697 MT for tankers, and 3,547 MT for passenger vessels, manning scales are the following: (iv) for general cargo vessels, (v) for container vessels, (v) for dry bulk vessels, (iv) for tankers, and (iii) for passenger vessels. We remark that passenger vessels used as cruise ships will require more personnel for performing cruise services, but personnel strictly related to the nautical part is similar to commodity ships. If we divide among different ship sizes per ship type, we obtain the following manning scales to be applicable: (v) for 45,000 dwt ships, 3,000 TEU ships and 1,500 passenger ships, (iv) for 8,000 dwt ships, (iii) for 600 TEU ships and 700 passenger ships, and (ii) for 2,500 dwt ships, 200 TEU ships and 200 passenger ships. Crew requirements and corresponding wages can now be added to those scales. 

Manning scale (ii) is designed for vessels of 1,600 – 2,999 MT with periodically unmanned engine room and trading worldwide, comprising a crew composed as follows, with unit tariffs added to it (hourly wages based on 8-hour working day and 30-day month, 1998-EU15 EURO): 

crew function and numbers
        monthly wage 
       hourly wage
       hourly total 

ship cost

	1 master

3 deck officers

3 deck ratings

1 chief engineer

2 engineer officers

1 engine room rating

1 chief steward / cook

1 steward (-ess)


	3,865

2,541

953

3,525

2,541

1,368

2,061

2,061


	16.1

10.6

3.8

14.7

10.6

5.7

8.6

8.6
	16.1

31.8

11.4

14.7

21.2

5.7

8.6

8.6

Total      118.1


Manning scale (iii) is designed for vessels of 3,000 – 5,999 MT with periodically unmanned engine room and trading worldwide, comprising a crew composed as follows and with unit tariffs added to it (1998-EU15 EURO): 

crew function and numbers
         monthly wage           hourly wage
       hourly total 

   










ship cost

	1 master

3 deck officers

1 bosun

3 A.B.

1 chief engineer

2 engineer officers

1 electrician / electrical engineer 

officer / repairman

1 engine room rating

1 radio officer

1 chief steward / cook

1 steward (-ess)


	3,865

2,541

1,368

1,238

3,525

2,541

2,061

1,368

2,061

2,061

2,061

2,061
	16.1

10.6

5.7

5.2

14.7

10.6

8.6

5.7

8.6

8.6

8.6

8.6
	16.1

31.8

5.7

15.6

14.7

21.2

8.6

5.7

8.6

8.6

8.6

8.6

Total 
     145.2


Manning scale (iv) is designed for vessels of 6,000 – 19,999 MT with periodically unmanned engine room and trading world wide, with the following crew composition and corresponding hourly wage costs:

 crew function and numbers
       monthly wage 
       hourly wage
       hourly total 

   










ship cost

	1 master

3 deck officers

1 bosun

3 A.B.

1 O.S. / junior / entry rating

1 chief engineer

2 engineer officers

1 electrician / electrical engineer officer

1 repairman

1 engine room rating

1 junior engine room / entry rating

1 radio officer

1 chief steward / cook

2 steward(-esse)s


	3,865

2,541

1,368

1,238

953

3,525

2,541

2,061

2,061

1,368

953

2,061

2,061

2,061


	16.1

10.6

5.7

5.2

3.8

14.7

10.6

8.6

8.6

5.7

3.8

8.6

8.6

8.6
	16.1

31.8

5.7

15.6

3.8

14.7

21.2

8.6

8.6

5.7

3.8

8.6

8.6

17.2

Total 
         170.0


Manning scale (v) is designed for vessels of 20,000 MT and over, with periodically unmanned engine room and trading world wide, having following crew composition: 

crew function and numbers
       monthly wage 
       hourly wage
       hourly total

ship cost 

	1 master

3 deck officers

1 bosun

3 A.B.

1 O.S. / junior / entry rating

1 chief engineer

3 engineer officers

1 electrician / electrical engineer 

officer

1 repairman

3 engine room ratings

1 radio officer

1 chief steward / cook

2 steward(-esse)s


	3,865

2,541

1,368

1,238

953

3,525

2,541

2,061

2,061

1,368

2,061

2,061

2,061


	16.1

10.6

5.7

5.2

3.8

14.7

10.6

8.6

8.6

5.7

8.6

8.6

8.6
	16.1

31.8

5.7

15.6

3.8

14.7

31.8

8.6

8.6

17.2

8.6

8.6

17.2

Total 
         188.3


Again, we can apply here the time savings obtained when dealing with transport users. Crew costs represent a significant share of total operating expenses, even if ships are just waiting to enter the Scheldt.  

The time part of reliability costs (S/O33) for service is incorporated into the time data used for calculating regular wage costs above as in the case of the transport user.

6.3.4 Scenario removing locks

Working with the database presented in Section 6.3.3, we can calculate time cost gains obtained by transport users by having locks in the port removed,  in the same way that we calculated their gains in the case of deepening of the river Scheldt.

A first time (and therefore cost) gain is then the time avoided by not having to pass through the locks (and wait inside the locks for operations to start, i.e. all vessels to be present in the locks). For the times involved, if we subtract time of mooring in lock (2) from time of unmooring in lock (7) as we find them in the database, we obtain time taken up by the lock move. The same can be done for a ship leaving, by subtracting time of mooring in lock (8) from time of unmooring from lock (3). In case locks are removed, this time is a pure gain for the transport user. 

A derived benefit can be the avoidance of waiting times in front of the locks (both on the river Scheldt when entering or inside the port when leaving). In the first case, we experience a shorter time needed between entering the Scheldt from the North Sea and mooring into the lock (or passing the same physical point). Times involved are from a structural point of view the ones we worked with in Section 6.3.3. (items TU1 and TU4 from Table 6.3.1). In the second case, time between berth and mooring in lock (or passing that physical point) will get shorter. These time registrations can equally be extracted from our database equally (items TU2 and TU5).

The values of commodities and passengers per vessel and per hour can be taken from Section 6.3.3. The difference here is that not only vessels with sufficient draughts experience benefits from lock removal, but all vessels, in as far as they use locks. Therefore, we should not work with the time registrations of the previous section as such, but with values for all vessels passing through the locks. 

A further benefit can be gained by shipping companies: no time loss at locks means lower vessel and operating costs. So the same time gains we would employ for transport users, also apply here: the lead to a reduction/elimination of waiting and lock crossing costs (items S/O5, S/O11, S/O17, S/O19, S/O22 and S/O33 which we already had in Table 6.3.2, and S/O8, S/O14, S/O18, S/O20, S/O25 and S/O34, which represent the lock to berth part). 

We should not forget however that removing the locks probably results in a benefit for the transport user, but that it shifts a large deal of the problem towards the handling side (and therefore towards terminal operators). This cost is exactly one of the reasons why locks were installed. Furthermore, more difficult handling is probably not only consuming more input per unit from the terminal (personnel and equipment), but probably also takes longer time. Here, it should be mentioned that more time is not only to the disadvantage of the terminal operator, but especially also to the detriment of the shipping company and the shipper, who see part (or all or even more) of the benefits from lock removal swept away (part of S/O8, S/O14, S/O18, S/O20, S/O25 and S/O34 resp. TU3, TU6 and TU7)

The cost of removing locks can as such be minimised: no breaking down works are required by definition: just opening lockdoors at both sides creates the same effect. 

For calculating the increase in handling time as a consequence of lock removal, we should work with time between mooring at quay (5) and unmooring from quay (6) from our database, which is assumed to equal handling time, though in practice this may not necessarily be the case. We assume optimal efficiency of the handling process however, so that handling capacity at berths is used optimally. 

We know from the previous section how the costs for the transport user and for shipping companies can be decomposed, but we should now determine the same for terminal operations. This structure is shown drawn in Table 6.3.3.

All cargo handling and storage companies within the delimited port area of Antwerp are subject to the law ‘Major’, which fixes wage levels for all workers employed in those companies. Only under very severe conditions is it possible to deviate from these rules,. This means that wages provided by CEPA are the generally accepted ones. Since we know times that goods are in handling and storage process (from the Port of Antwerp Municipal Authority database, where calling in May, 2001 is again determined at Flushing), we can calculate the expenses that need to be made in terms of wages. 

Wages for cargo handling operators are different according to different shifts (day, morning, afternoon, night, Saturday and Sunday shits), according to different jobs (general, ore handling, fruit handling, craftsmen), and according to responsibility level of workers. Moreover, overtime is paid more than regular time. We try to determine an average wage rate by adding weights to the different wage rates by shift (knowing that an entire week comprises 168 working hours): day shift 40/168, Saturday shift 24/168, Sunday shift 24/168, morning shift 40/168, afternoon shift 40/168 and night shift 40/168. For general cargo vessels, we assume that per shift on average 8 general workers, 3 craftsmen and 2 fruit handlers are applicable (numbers relative to the presence of fruit vessels in the total number of vessels calling). For container vessels, we assume that only 2 general workers and 6 craftsmen are present. Dry bulk vessels are assumed to require 4 general workers, 4 craftsmen as well as 4 ore handlers. Tankers finally require only 4 general workers and 2 craftsmen. Different levels of responsibility are assumed to be equally present for each category (general workers, craftsmen, ore handlers and fruit handlers), so they get equal weights. Furthermore, it is assumed that overtime has a share of 20% in all time worked. Combining these four specifications renders a total wage cost per hour (as fixed on June, 7th, 2001) of 285 1998-EU15 EURO for general cargo vessels, 149 EURO for container vessels, 274 EURO for dry bulk vessels, and 135 EURO for tankers. 

Passenger handling is performed by employees in fixed service, so there is no marginal cost for this category. Moreover, time data available do not represent real handling time, so that only part of the time mentioned would have to be paid to operators if they would be working in flexible service. Passenger vessels usually are in a fixed shipping system, so that there are waiting times included.

Table 6.3.3. Terminal operations: marginal cost items
	General composition
	Detailed chain affection
	Item Code

	Service costs:

Running costs

Operation of suprastructure

Reliability Costs

Superstructure costs:

Running costs

Maintenance of suprastructure

Operation of suprastructure

Time Costs

Reliability costs

Time 

Loss of customers
	Berth

· Cargo handling operators’ / workers’ wages, passenger handling employees’ wages

Storage area

· Storage personnel’s wages

Berth

· Extra cargo handling operators’ / workers’ wages, passenger handling employees’ wages

Storage area

· Extra storage personnel’s wages

Berth

· Spare parts

· Oil

Berth

· Fuel

· Lubricants

Berth

Storage area

Berth 

Storage area

Berth

Storage area
	S/O28

S/O29

S/O35

S/O36

S/O39

S/O40

S/O42

S/O43

S/O44

S/O45

S/O46

S/O47


Source: compiled from Consortium TRL a.o. (2001)
Storage worker’s wages are much easier to calculate. There is no shift distinction as before, but there is a distinction among shifts of 5, 8, 10, 12, 14 and 22 hours. We assume that all have the same frequency (weights 20/168). Furthermore, there are separate wages for Saturdays and for Sundays (weights 24/168). Function level distinctions are minor. We assume that for general cargo vessels and dry bulk vessels 8 workers per vessel are necessary, while container vessels and tankers do not require storage personnel. Taking account of a share of 20% of overtime in terms of total time worked, we obtain a per hour cost per vessel of 119 EURO.

The time part of reliability costs is incorporated into the time data used for calculating regular wage costs above, just as it was done with the transport user.

Cargo handling facilities are very diverse. UNCTAD (1985) gives a good overview of available loading and unloading techniques for general cargo (pp. 138 - 140), containers (pp. 144 - 146), dry bulk (pp. 172 - 176), and liquid bulk (pp. 198 – 200).

For container handling, large gantry cranes have a cost per hour of about 22 EURO. The largest share of this amount is for spare parts and oil. Cranes of this type are powered by high voltage. This power consumes the remainder of the 22 EURO. We assume that two cranes are handling the regular container vessel arriving at the Port of Antwerp. This means a marginal handling cost per vessel and per hour of 44 EURO. Furthermore, we assume that large cranes for handling general cargo vessels and dry bulk vessels have about the same unit cost per hour, and that in both cases usually two cranes will be handling one vessel. No similar cranes are used for tankers.

Total maintenance and operations cost of straddle carriers is about 10 EURO per operating hour. Fuel is now taking the largest share. We assume that 4 straddle carriers are used per vessel to be loaded or unloaded, which means that total maintenance and repair cost is 40 EURO per vessel. We assume that the cost of about 10 EURO per hour is also applicable to mobile equipment used for general cargo (fork lift trucks or tractor-trailer combination) and for dry bulk (conveyor systems). We assume that 4 elements are used for general cargo (total cost: 40 EURO), while dry bulk is using 2 conveyors (total cost: 20 EURO).

Total maintenance and operations cost for cranes and handling material is distributed over ship types as follows:

general cargo vessels: 
84 EURO

container vessels:

84 EURO

dry bulk vessels:

64 EURO

tankers:


  0 EURO

passenger vessels:

  0 EURO

For time costs, we are confronted with the same problem as with vessels: we should approximate capital opportunity costs as good as possible. But since this is a case to case matter, it is difficult to estimate a general value. Where sufficient data are available, this should be done however. The time part of reliability costs is automatically included in the time costs above, in case these are available. Loss of customers is not a negligible marginal cost, but it is again to be considered on a case by case basis. The reason is that it is determined by a wide variety of factors with different degrees of influence.

Applying handling times to the latter handling costs can show how lock removal can increase these costs. 

6.3.5 Scenario standard loading unit

A different proposal compared to the previous approaches considered, deals with superstructure. In particular, the idea of introducing a new loading unit, which would replace the existing one, could be significant.

Except for the fact that the normal loads and corresponding values we studied with in previous sections are no longer valid now under a new loading unit, a bigger problem is the replacement they require. First of all, all containers in use actually need to be replaced. This could be done gradually, in order to avoid waste of money through investment in new loading units just for the sake of it.

A disadvantage then is that, during the period that both units are used, all equipment should be able to handle both types. This requires double investment (one capital element for each type), or flexibility if only one element of equipment is used which is able to deal with both types. But even with immediate short-run phasing out of old units (so that there is nearly no overlap period where both types are used), huge investments are required to replace new for old equipment, which is a second problem that introducing a new unit entails.

Furthermore, for equipment there is also a financial burden for shipping companies (different stacking areas to be provided), but especially also for terminal operators (other cranes, straddle carriers,… required and different storage area organisation) and with hinterland modes (different trains, trucks and barges required). 

Moreover, in case that the new unit is smaller than the existing one, total handling time is assumed to be influenced. In that case, not only shipping companies, terminal operators and hinterland operators, but also shippers experience a disadvantage. 

The initial investment which those new units require and the longer span of time they take up for total loading/unloading of a ship, could be compensated for by their advantages in terms of faster handling times per unit and less terminal obstruction. It is to be considered in any specific case what type of new load is agreed upon, in order to determine the precise positive and negative effects for all parties concerned. 

6.3.6 Scenario better trained seafarers

In view of the recent series of ship accidents, with strong impact on seafarer’s lives and flora and fauna in and around seas, proposals were put forward regarding steps towards ensuring personnel aboard ships with improved training.  

Personnel with improved training aboard ships impose immediately a cost burden on shipping companies. We can refer to Table 6.3.2 in order to see what a diversion from the current levels and numbers of personnel would mean in terms of costs. 

On the other hand, the main objective of this initiative would also be to contribute to reduce the number of accidents associated with ships. As far as our port case study is concerned, we can refer to Table 6.3.4, where we have to deal with items E1 – E6 and E11 – E14. 

Table 6.3.4. Accidents: marginal cost items

	General composition
	Detailed chain affection
	Item Code

	Material costs

Operation of vessel
Operation of suprastructure
	Maritime entrance

· Repair of proper vessel

· Repair of third owner’s capital goods

· Loss of goods transported

Lock to berth

· Repair of proper vessel

· Repair of third owner’s capital goods

· Loss of goods transported

Berth

· Repair of proper capital goods

· Loss of goods handled
	E1

E2

E3

E4

E5

E6

E7

E8

	General composition
	Detailed chain affection
	Item Code

	Human costs

Operation of vessel
Operation of suprastructure
	Storage area

· Repair of proper capital goods

· Loss of goods handled

Maritime entrance

· Injuries to crew

· Injuries to passengers

Lock to berth

· Injuries to crew

· Injuries to passengers

Berth

· Injuries to workers

· Injuries to passengers

Storage area

· Injuries to workers
	E9

E10

E11

E12

E13

E14

E15

E16

E17


Source: compiled from Consortium TRL a.o. (2001)
As far as the port is concerned, we can state that, due to strict obligations to use pilots and towage services, the number of accidents on the maritime entrance is reduced to an absolute minimum. The research of Bruinsma (2001) not even describes this kind of accidents because of their very low frequency. This means that marginal costs for repairing own vessel and third party’s capital goods and for reimbursing commodity loss are negligible. In the lock to berth area, again, pilotage and towage usage obligation causes the number of accidents to be very low. Moreover, in the lock to berth area, speed is limited severely anyway, so that the marginal cost is usually minor, even in the rare case that an accident happens. Again, no reference is made by Bruinsma (2001). 

We can state that the benefits (in terms of more safety) probably do not outweigh the cost of better trained (and there more expensive) personnel, as far as the port is concerned. We can assume that this balance is to shift dramatically once at sea.

6.3.7 Scenario different handling methods

Terminal handling methods are not only depending on the type of commodity, labour conditions and national habits. To some extent these have also been imposed by government regulations. These are partly in place to prevent accidents where people are involved. 

In Section 6.3.6, it was shown how accident costs can be categorized. On the handling side, we are treating items E7 – E10 and E15 – E17. 

Accidents on the berth or on the storage area are more frequent than in the maritime entrance or on the lock to berth area, but in most cases cargo loss and especially human damage is much more important than material damage to the container or to handling material, as is shown by the subsequent figures. 

The average value of the container itself is about 1.373 EURO
. We assume that the entire container is lost when an accident happens. This is very close to reality, since even when the container is not entirely lost but can be repaired, costs of repair equal expenses for a new container, so that in most cases one will immediately buy a new container. From Bruinsma, we know that accident occurrence where human casualties are involved amounts to 0.090 per 1,000 TEU loaded or unloaded. General accident occurrence (without human damage) can be assumed to be about the triple, being 0.27 per 1,000 TEU. 

As we learn from our database, the average cargo unloaded from container ships is 503 TEU, which means an accident occurrence of 0.14 per vessel or a cost of 192 EURO per vessel.  Splitting across ship sizes gives the following results:

% cargo unloaded      volume cargo 
accident probability       accident cost


        unloaded (TEU)



            (EURO)

3,000 TEU


30

1,000

   
0.27

     371

   600 TEU
         
            41

   246

            0.07

       96 

   200 TEU

            58

   116

            0.03

       41

The average cargo loaded on container ships is 386 TEU, which means an accident occurrence of 0.10 per vessel or a cost of 137 EURO per vessel. Splitting across ship sizes gives the following results: 

% cargo unloaded volume cargo accident probability accident cost 
                                  unloaded (TEU)                                          (EURO)

3,000 TEU


 8

   240


0.06

       82

   600 TEU

           46

   276


0.07

       96 

   200 TEU

no ships of this size at the port of Antwerp 

The average cargo when combining unloading and loading is 747 TEU, which means an accident occurrence of 0.20 per vessel or a cost of 275 EURO per vessel. Splitting across ship sizes gives the following results: 

% cargo unloaded   volume cargo   accident probability    accident cost        
                                           unloaded (TEU)                                                 (EURO)

3,000 TEU


12

   360


0.10
                 137

   600 TEU


46

   276


0.07

       96 

   200 TEU

no ships of this size at the port of Antwerp

For general cargo and especially for wet and dry bulk, this marginal cost category is negligible.

In case a container is involved in an accident at the berth, cargo cost is on average about 28,800 1998-EU15 EURO, assuming that the entire load of the container involved is lost. General accident occurrence (without human damage) can again be assumed to be about 0.27 per 1,000 TEU. 

The average cargo unloaded from container ships is 503 TEU, which means an accident occurrence of 0.14 per vessel or a cost of 4,032 EURO per vessel.  Splitting across ship sizes gives the following results:

% cargo unloaded  volume cargo    accident probability    accident cost 
                                          unloaded (TEU)                                                  (EURO)

3,000 TEU


30

1,000


0.27

     7,776

   600 TEU


41

   246


0.07

     2,016 

   200 TEU


58

   116


0.03

        864

The average cargo loaded on container ships is 386 TEU, which means an accident occurrence of 0.10 per vessel or a cost of 2,880 EURO per vessel. Splitting across ship sizes gives the following results: 

% cargo unloaded volume cargo   accident probability    accident cost 
       


     unloaded (TEU)                                                    (EURO)

3,000 TEU

 
8

   240


0.06

     1,728

   600 TEU

          46

   276


0.07

     2,016 

   200 TEU

no ships of this size at the port of Antwerp 

The average cargo when combining unloading and loading is 747 TEU, which means an accident occurrence of 0.20 per vessel or a cost of 5,760 EURO per vessel. Splitting across ship sizes gives the following results: 



% cargo unloaded volume cargo accident probability    accident cost 
       



      unloaded (TEU)             



(EURO)

3,000 TEU


12

   360


0.10
                 2,880

   600 TEU


46

   276


0.07

     2,016 

   200 TEU

no ships of this size at the port of Antwerp

We assume that the rate of physical accidents can be extrapolated to other commodity groups as 0.27 per 10,000 dwt. Furthermore, we state that each accident involves a loss of 10 tonnes of goods. We can then calculate marginal accident costs as follows.

The average cargo unloaded from general cargo ships is 3,123 dwt, which means an accident occurrence of 0.08 per vessel or a cost of 2.556 EURO per vessel (assuming that one tonne of general cargo has a value of 3.195 EURO).  Splitting across ship sizes gives the following results:

% cargo unloaded volume cargo   accident probability    accident cost 
                                          unloaded (TEU)                                                  (EURO)

45,000 dwt

 
9

4,050


0.11

     3,515

  8,000 dwt


51

4,080


0.11

     3,515 

  2,500 dwt


46

1,150


0.03

        959

The average cargo loaded on general cargo ships is 2,911 dwt, which means an accident occurrence of 0.08 per vessel or a cost of 2,556 EURO per vessel. Splitting across ship sizes gives the following results: 

% cargo unloaded       volume cargo     accident probability    accident cost        
         


         unloaded (TEU) 
                                    (EURO)

45,000 dwt

 9

 
4,050


0.11

     3,515

  8,000 dwt

46


3,680


0.10

     3,195 

  2,500 dwt

37


   925


0.02    

        639

The average cargo when combining unloading and loading is 2,393 dwt, which means an accident occurrence of 0.06 per vessel or a cost of 2,064 EURO per vessel. Splitting across ship sizes gives the following results: 

% cargo unloaded       volume cargo   accident probability    accident cost 
  


         unloaded (TEU)                                                (EURO)

45,000 dwt

 6


2,700


0.07

     2,237

  8,000 dwt

33


2,640


0.07
                 2,237 

  2,500 dwt

25


   625


0.02
      
        639 

The average cargo unloaded from dry bulk ships is 35,097 dwt, which means an accident occurrence of 0.95 per vessel or a cost of 42,921 EURO per vessel (assuming that one tonne of general cargo has a value of 4,518 EURO).  Splitting across ship sizes gives the following results:

% cargo unloaded       volume cargo    accident probability    accident cost 
                                             unloaded (TEU)                                               (EURO)

45,000 dwt

51

          22,950


0.62
               28,012

  8,000 dwt

95


7,600


0.21

     9,488 

  2,500 dwt

no ships of this size at Antwerp

The average cargo loaded on dry bulk ships is 12,999 dwt, which means an accident occurrence of 0.35 per vessel or a cost of 15,813 EURO per vessel. Splitting across ship sizes gives the following results: 

% cargo unloaded       volume cargo   accident probability    accident cost 
    


          unloaded (TEU)                                               (EURO)

45,000 dwt

24

          10,800


0.29
               13,102

  8,000 dwt

95


7,600


0.21

     9,488 

  2,500 dwt

no ships of this size at Antwerp

The average cargo when combining unloading and loading is 3,154 dwt, which means an accident occurrence of 0.09 per vessel or a cost of 4,066 EURO per vessel. Splitting across ship sizes gives the following results: 

% cargo unloaded       volume cargo   accident probability    accident cost 
                                              unloaded (TEU)                                              (EURO)

45,000 dwt

10


4,500


0.12
                 5,489

  8,000 dwt

no ships of this size at Antwerp

  2,500 dwt

no ships of this size at Antwerp

We assume that accident occurrence during storage is the same as at the berth, so again involving the same marginal costs for the different commodity groups. For containers and liquid bulk, we do not consider storage separately.

For human accidents in case of container loading or unloading, Bruinsma (2001) gives a figure: 0,090 per 1.000 TEU loaded or unloaded. We consider that the number of people operating tankers is minimal and thus injury probability is minimal. An average accident means a loss for one worker of 36 working days on average. At the hourly wage rates calculated earlier for the different commodity groups considered (285 1998-EU15 EURO for general cargo vessels, 149 EURO for container vessels, 274 EURO for dry bulk vessels, and 135 EURO for tankers), and assuming an 8-hour working day, this represents following marginal human cost of work: 82.080 EURO for general cargo vessels, 42,912 EURO for container vessels and 78,912 EURO for dry bulk vessels. Medical costs can be approximated by the value of statistical life (VSL) for accidents, which is assumed to be 1.5 m EURO as stated in Consortium TRL, a.o. (2001). Fatal accidents occur only very seldom,, so that their cost can be neglected. Cost of severe injuries is supposed to equal 13% of VSL or 195,000 EURO, cost of minor injuries 1% of VSL or 15,000 EURO. Assuming that severe and minor injuries have equal probabilities, average injury cost is 105,000 EURO. Adding work and medical costs together results in a cost of 187,080 EURO for general cargo vessels, 147,912 EURO for container vessels and 183,912 EURO for dry bulk vessels. 

We can now make detailed injury calculations for different ship types and sizes. The average cargo unloaded from container ships is 503 TEU, which means an accident occurrence of 0.046 per vessel or a cost of 6.803 EURO per vessel.  Splitting across ship sizes gives the following results:

% cargo unloaded       volume cargo     accident probability    accident cost 
                                             unloaded (TEU)                                               (EURO)

3,000 TEU

30


1,000


0.09
               13,312

   600 TEU

41


   246


0.02
                 2,958 

   200 TEU

58


   116


0.01

     1,479

The average cargo loaded on container ships is 386 TEU, which means an accident occurrence of 0.03 per vessel or a cost of 4,437 EURO per vessel. Splitting across ship sizes gives the following results: 

% cargo unloaded       volume cargo     accident probability    accident cost 
                                             unloaded (TEU)                                               (EURO)

3,000 TEU

 8


   240


0.02
                 2,958

   600 TEU

46


   276


0.02

     2,958

   200 TEU

no ships of this size at the port of Antwerp 

The average cargo when combining unloading and loading is 747 TEU, which means an accident occurrence of 0.07 per vessel or a cost of 10,354 EURO per vessel. Splitting across ship sizes gives the following results: 

% cargo unloaded       volume cargo   accident probability    accident cost 
       


          unloaded (TEU)                                               (EURO)

3,000 TEU

12


   360


0.03
                4,437

   600 TEU

46


   276


0.02
                2,958 

   200 TEU

no ships of this size at the port of Antwerp

We assume that the rate of physical accidents can be extrapolated to other commodity groups as 0.09 per 10,000 dwt. 

The average cargo unloaded from general cargo ships is 3,123 dwt, which means an accident occurrence of 0.02 per vessel or a cost of 3,742 EURO per vessel. Splitting across ship sizes gives the following results:

% cargo unloaded       volume cargo     accident probability    accident cost 
 


         unloaded (TEU)                                                (EURO)

45,000 dwt

 9


4,050


0.03
                 5,612

  8,000 dwt

51


4,080


0.03

     5,612 

  2,500 dwt

46


1,150


0.01

     1,871

The average cargo loaded on container ships is 2,911 dwt, which means an accident occurrence of 0.02 per vessel or a cost of 3,742 EURO per vessel. Splitting across ship sizes gives the following results:

% cargo unloaded       volume cargo     accident probability    accident cost 
   


         unloaded (TEU)                                                (EURO)

45,000 dwt

 9


4,050


0.03
                 5,612

  8,000 dwt

46


3,680


0.03
                 5,612

  2,500 dwt

37


   925


0.01

     1,871

The average cargo when combining unloading and loading is 2,393 dwt, which means an accident occurrence of 0.02 per vessel or a cost of 3,742 EURO per vessel. Splitting across ship sizes gives the following results: 

% cargo unloaded       volume cargo     accident probability    accident cost 
     


         unloaded (TEU)                           

(EURO)

45,000 dwt

 6


2,700


0.02

     3,742

  8,000 dwt

33


2,640


0.02

     3,742

  2,500 dwt

25


   625


0.01

     1,871 

The average cargo unloaded from dry bulk ships is 35,097 dwt, which means an accident occurrence of 0.31 per vessel or a cost of 57,013 EURO per vessel.  Splitting across ship sizes gives the following results:

% cargo unloaded       volume cargo     accident probability    accident cost 
      


         unloaded (TEU)                                                (EURO)

45,000 dwt

51

          22,950


0.20
                 6,782

  8,000 dwt

95


7,600


0.07

   12,874 

  2,500 dwt

no ships of this size at Antwerp

The average cargo loaded on dry bulk ships is 12,999 dwt, which means an accident occurrence of 0.11 per vessel or a cost of 20,230 EURO per vessel. Splitting across ship sizes gives the following results: 

% cargo unloaded       volume cargo     accident probability    accident cost 
                                 unloaded (TEU)                                               (EURO)

45,000 dwt

24

          10,800


0.09
               16,552

  8,000 dwt

95


7,600


0.07
               12,874 

  2,500 dwt

no ships of this size at Antwerp

The average cargo when combining unloading and loading is 3,154 dwt, which means an accident occurrence of 0.03 per vessel or a cost of 5,517 EURO per vessel. Splitting across ship sizes gives the following results: 

% cargo unloaded       volume cargo     accident probability    accident cost 
 


         unloaded (TEU)                                

(EURO)

45,000 dwt

10


4,500


0.04

     7.356

  8,000 dwt

no ships of this size at Antwerp

  2,500 dwt

no ships of this size at Antwerp

Over all ship sizes and over all types of movements (loading, unloading and combining both), marginal container box cost considering accidents is 98.94 EURO, while marginal load cost involved in accidents is 2624 EURO, and marginal human cost is 5020,44 EURO. This illustrates that the orders of magnitude for cargo and human costs are completely different from those for box cost, and especially from handling equipment costs, which we did not even consider: the cases where such a vehicle is physically damaged are very rare.

If the reduction (or eventually increase) in accident risk of new handling technologies or methods could be calculated or approximated, an assessment can be made of the change in monetary cost that joins a change in accident rate. 

The cost for taking preventive measures will of course be borne by the terminal operator, who will sometimes be compensated for by public aid (subsidies for safer working methods), but especially he will find benefits in lower insurance premiums  to be paid. 

6.3.8 Introduction of marginal cost pricing

As stated in the literature review, pricing in ports can be organised in a variety of ways. Most transport references tend to insist on economic, instead of financial (full-cost recovery) and public (subsidised) pricing. Ports are no exception to this. 

In order to enable the implementation of such pricing, a thorough assessment of (marginal) cost structures and items needs to be made. This is exactly what was performed for a number of scenarios which can be found in the previous sections. 

Once this is obtained, pricing should be adapted so that it reflects marginal costs (social marginal costs if one intends to include external effects caused by port activities). The fact that ports are organized in a variety of ways, where a multitude of partners interfere, and that a mixture of private and public involvement is present, makes this pricing very fragmented and not always reflecting the objectives imposed. 

In the Port of Antwerp, the use of general infrastructure and services by vessels is organized by the public sector, but all services with respect to cargo, and especially cargo-handling, is subject to private-sector provision and pricing. These private services consist of the larger share of the shipping companies’ cost of calling at a sea port. However, cost data are largely considered a company secret, making an assessment hard to perform. Nevertheless, it can be said that public involvement in operations is hardly desirable, so that one should not consider pricing instruments in that area. Existing (public) pricing can however sometimes decide on port choice, as cargo-handling and other private-service costs may be at comparable levels in different ports due to competition. Therefore, public pricing influence may especially be expected in infrastructure use, safety provision, and provision of specific ship services like waste disposal, water provision, etc. Any increase in those prices can be expected to lead to an increase in ship-call costs, therefore making the sea port and also the private services provided there less attractive compared to competitors.

6.3.9 Conclusion

Within the entire framework of the SPECTRUM project, this case study had the status of an application in testing instrument consequences with respect to the maritime and especially the port sector. 

With the methodology developed, individual policy measures can be tested on their feasibility in the broad sense. The methodology was applied for a number of physical, regulatory and pricing scenarios. As to physical measures, deepening of the river Scheldt certainly is the nearest one in terms of policy timing. We calculated benefits to shippers and shipping companies. Those for shippers (in terms of short-run time gains and longer-term avoidance of customer loss) clearly are the largest ones, but in view of the large number of ships frequenting Antwerp, also shipping companies’ gains (less operating and crew expenses in the short run, and less customers lost in the long run) are important. It depends however on the cost side what the final result of a cost-benefit analysis can be. All social costs (dredging, pollution,…) should be considered there, and also who will ultimately bear them. It could then be that the balance turns out to be negative in the short run but positive over a longer period time (provided dredging does not have to be repeated too often). 

A second physical measure considered was lock removal. Benefits here would come especially to shippers and shipping companies again, but in this case, handling companies could be hit by higher operating costs, and also shippers and shipping companies could loose here, through longer service times needed.

Introducing a new standard unit load as a regulatory measure is certainly going to impose huge investments on all actors in the maritime transport chain (also hinterland transporters), and it will depend on the characteristics of the unit load whether benefits will materialize.

Better trained seafarers will certainly increase operating costs for shipping companies, and it can be estimated that this regulatory measure will not give sufficient return on investment, since ship accident probability in the maritime entrance and the port (pilotage and towage being present) is low anyway. The case is different for full sea and especially the coastal zones, where accidents are more frequent. 

Better handling equipment will probably reduce accident costs within the port, and will therefore in the longer run render larger savings than improving ship safety within the port. It depends again on the investment costs whether such project is profitable.

As to pricing measures, it was observed that the current pricing structures of ports are so different, also since a port itself is a very complex unit composed of a large number of players each having their share in the final port price. A thorough benchmarking study is required in order to be able to analyse benefits and losses from changing pricing structures. 

The latter problem is the most urgent one to be studied in more detail, as least is known about pricing, while it may be the most decisive factor in ship-call determination. Therefore, with regard to further research, it seems logical to give priority to impacts of pricing and potential for changes to pricing schemes. 

A further problem to the welfare-economic analysis in this deliverable is the fact that a general framework is non-existing and that some gaps remain after the research performed here. Therefore, a full welfare analysis requires an overall view on effects on all parties directly and indirectly involved, which should also be a point of attention in further research. More than for other modes considered in this deliverable, this is a particular problem related to the port sector.

Especially indirect effects are hard to estimate and quantify. This will require a great deal of further research.

As port-economic research is gradually gaining pace in the last few years, and as the focus is more on quantification, it can be expected that the delay in port economics compared to other modes will be reversed within quite short notice.

Further work within SPECTRUM will build on these results to combine a number of these measures with other measures (also interfering with other modes), and to see which are ready for selection in a package of measures to be implemented.

6.4 Hungarian Case Study: Road Corridor IV

6.4.1 Introduction. Background of the Hungarian case study

After the political system change in the Central and Eastern European Countries (CEEC), the scope for improving travel conditions for road users were explored. Access to new markets, free flow of passengers and goods were limited by missing links and poor quality services. It was estimated that a minimum 1.300-1.800 kilometres of new motorways should be built by the end of the century only in Poland, Bohemia, Slovak and Hungary to fulfil the requirements of road transport. The total cost of these investments was estimated to nearly 8 billion USD (1992 terms). The most urgent task for Governments was therefore to accelerate road construction and mobilise funds necessary to finance the upgrading of some existing and construction of new roads. As public funding was limited and could not cover the financial needs associated with infrastructure improvement schemes, the only possible way to mobilise additional resources seemed to be to attract domestic and foreign private capital to participate in the financing of road expenditure.

As a result of the lack of resources for investment, financial support of foreign institutions was needed, and this could also attract some additional funding from other sources. However, the conditions associated with these bank loans involved the availability of a significant domestic public funding contribution, while they usually could not cover more than 30-40% of the expected project costs secured by State or Central Bank guarantees.

Hungary was strongly in debt during the last decade, externally as well as internally, with annual debt service taking up a substantial share of convertible currency earnings. The mobilisation of new loans for infrastructure purposes – among them to improve and develop the road network – did not have a high priority in the Government’s general economic policy. Therefore, road administrations were seeking new forms of financing and management of roads of international interests (in particular motorways). There were attempts in several CEEC countries to implement toll motorway and toll bridge concessions, as a specialised new form of project financing.

Concession models have been applied in several market economies in order to provide public sector capital and operating resources without surrendering public ownership of strategic assets. For example, concessions have been widely used in the utilisation of natural resources as well as for railways. In the 90’s this possibility had been rediscovered by some Governments of the CEEC countries to implement road, bridge and tunnel projects.

6.4.1.1 General information on the Hungarian part of TEN corridor IV

Corridor IV, one of the backbones of European transport networks is a high priority corridor in some Central and Eastern European countries. The current network shows that the northern regions (such as Poland and Czech Republic) have a well-developed infrastructure but the number of necessary infrastructure projects increase towards the south (e.g. Romania and Bulgaria). However, among the CEEC, the Hungarian road network is generally well-developed. The rail network along the entire corridor is well developed but upgrading works are needed. The motorway network is partially under construction and partially ‘on-hold’ due to the limited availability of funding (CODE-TEN, 1999).

TEN corridor IV, forms the biggest network in Hungary crossing over from the north-western direction to the south-eastern direction. In Corridor IV in Hungary in the north-western part of the country, rail and road follows approximately the same path, but after Budapest rail and road routes follow different paths. The road moves south-eastwards following the path, Budapest-Szeged-Nagylak-Arad (Motorways M5 and M43). The Hungarian main rail line belonging to the European rail network moves eastwards following the route Budapest-Cegléd or Újszász-Szolnok-Szajol-Békéscsaba-Lökösháza. In Romania the road and rail routes are running in parallel close to Arad. 

The development of road infrastructure in Hungary has obtained higher priority in order to provide the conditions for economic growth. The road transport policy outlines the need for maintenance of the roads in accordance with the EU norms as well as modernisation of traffic intersections and development of expressway road network primarily on transit corridors. However, the schedule of the developments has a relatively high correlation with the overall performance of the economy, and this is particularly relevant for investment regarding motorway sections.

The road section of the corridor in Hungary comprises the following high-speed routes: M1, M15, M0, M5 and M43. The road M1 (or E60) starts at the town Hegyeshalom (border with Austria) – Budapest link. A branch to the M1 is the M15 that starts from the Slovak border at Mosonmagyaróvár and connects to the M1 at Rajka. While the M1 is a 2-lane motorway, the M15 is a 1-lane motorway. It is proposed to upgrade the M15 to a 2-lane motorway by 2007. The importance of this motorway is shown by the fact that it forms part of the European E60 and E75 routes. At the western part of the area the main road No. 86 assures the international connections in the north-southern direction having a European numbering of E65 with border crossings at Rajka on the road No. 15.

Though the main road No. 85 is not ranked in the European network, it has significant importance because of the traffic at the border crossing places of Sopron and Kópháza. The other border crossing points in this area with important international traffic are Vámosszabadi and Komárom. Vámosszabadi (Slovak) can be approached from Győr on the road No. 14 and Komárom (Slovak) can be approached directly from the main roads No. 10 and 13.

The importance of Hegyeshalom with reference to transit traffic can be illustrated from the following figures: 76 % of the transit traffic on the road entering from Hegyeshalom continued to the Romanian border, only 20 % crossed over to Serbia and 4 % to Ukraine. 72 % of the traffic exiting to Austria was through Hegyeshalom and this constitutes 81.6 % entering from Romania. 

The second road section in the segment is the Budapest-Kecskemét-Kiskunfelegyháza-Szeged-Nagylak section. The M1 and M5 are connected via the M0 or the Budapest bypass. The M0 motorway is already under operation. The section Budapest-Kiskunfelegyháza of the M5 is also already under operation. The rest of the section is still being constructed as a motorway and should be completed by the year 2007. The border crossing at Nagylak has gained considerable importance since the embargo on Ex-Yugoslavia was established at the other border crossings with Serbia. It is proposed to be a 2-lane motorway.

6.4.1.2 Characteristics of the main elements in road corridor IV

M1 motorway, first 113 km: completed in the 80’s, financed by the state. 

M1 motorway, last 42 km and M15 motorway, 15 km: completed in 1996 at project costs of 320 million €, financed by lenders (EBRD, BNP, CDC) and sponsors (Strabag, Transroute) as a BOT type financing scheme. It was taken over by a state owned entity in 1999. 

M0, 28 km: the “Ring”, by-pass road of Budapest, connects M7-M1-M5. Partly completed in the Nineties through public funding. Further extension of this ring is planned in the Eastern and Northern part of Budapest over the coming 10 years.

M5 motorway, 96 km: completed in 1998 at a project cost of 340 million €, financed by lenders (EBRD, ING and other 14 Banks) and by the sponsors (Bouygues and Bau Holding/Strabag) as a BOT project involving the state (PPP) during the first years of operation. The project included the refurbishment of an existing old section of 26 km and extension/construction of 70 km of new motorway.

M5 is operated by a private concession company (AKA Co. Ltd.) while the other motorways are the responsibility of the State Motorway Management Co. Ltd.

Distance related toll is operational on the M5 concession motorway towards Serbia for a length of 96 km. Vignette system – time related toll – is operational on 258 km out of 418 km of state motorways (M1, M3 and M7), including a 155 km section out of total 167 km on M1 motorway towards Austria. M0 is free of charge (see Figure 6.4.1).

Toll levels are summarised in Tables 6.4.1 and 6.4.2 (Exchange rates: 2001 – 250 HUF/EUR, 2002 – 240 HUF/EUR, 2003 – 265 HUF/EUR.) 

Figure 6.4.1. Geographic overview of the road corridor IV in Hungary


Table 6.4.1. Tolls (including 12% of VAT) in vignette system (EUR) – applied on state owned motorways (M1, M3 and M7) 

	Vehicle type

Time period
	Light vehicles (including cars)
	Heavy goods vehicles

	
	2001
	2002
	2003
	2001
	2002
	2003

	Yearly
	93.2
	100
	109.4
	326.4
	345.8
	415.1

	Monthly
	10
	10.8
	12.1
	35.6
	37.5
	46.4

	Weekly
	5.6
	6.3
	7.2
	19.2
	20.8
	25.3


Source: ASECAP (2003)
Table 6.4.2. Tolls (including 12% of VAT) in distance based system (EUR/km) applied on the concession motorway (M5) 

	Light vehicles (including cars)
	Heavy goods vehicles

	2001
	2002
	2003
	2001
	2002
	2003

	0.11
	0.12
	
	0.32
	0.36
	


      Source: ASECAP (2003)

Total (net) toll revenues collected by the vignette system (on M1, M3 and M7) amounted to 40.5 million EUR in 2001 and 44.6 million EUR in 2002. Total (net) toll revenues collected by the distance based system (on M5) amounted to 28.0 million EUR in 2001 and 34.2 million EUR in 2002.

In the future – according to the currently outlined Hungarian Transport Policy – all motorways shall be subject to a uniform toll system. A professional committee was set up to define the toll policy (including the tariffs and the form of toll collection) by the time of EU accession. The final goal is to have a uniform interoperable ETC (Electronic Toll Collection) system in Hungary.

In Hungary the increase in traffic on the motorways has generally been in line with increase in GDP, while on some sections of the state motorways operated using the vignette system traffic growth was 2 or even 3 times higher.

M1 motorway: the average traffic in 2002 was between 14,600 and 24,900 vpd (vehicles per day). Average daily traffic (ADT): light vehicles (LV) – 13,071; heavy vehicles (HV) – 6,469; LV and HV – 19,540. Km travelled: 1,105 million.

M5 motorway: the average traffic in 2002 was between 8,400 and 14,700 vpd. ADT: LV – 8,191; HV – 3,081; LV and HV – 11,272. Km travelled: 395 million.

M0 motorway: the average traffic in 2002 was between 28,000 and 40,000 vpd.

The changes along corridor IV are shown in Figure 6.4.2. Road No. 1. is the complementary road of motorway M1. A rapid increase in traffic volume on the M1 in 2000 occurred when the vignette system was introduced.

Figure 6.4.2. Traffic change along the road corridor IV as a result of the toll introduction
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6.4.2 Selection of measures and their applicability

The road inter-urban case study is mainly focussing on the following transport instruments:

· fuel taxation, fuel taxes in general, including all types of tax rates on engine fuels (economic measure);

· motorway tolls collected on high speed interurban road routes (economic measure);

· extension of the existing infrastructure network, regarding its capacity, length, and equipment (physical measure);

· social regulations with respect to working hours, driving time allowances, and labour organisation (regulatory measure).

The following sub-section provides the reasons for the selection of these instruments for further analysis. Usually, the reasons relate to the instrument’s importance with respect to general social welfare, relevance in terms of transport policy context and data availability. 

6.4.2.1 Fuel taxes

The general objectives of fuel taxes can be summarised by the following aspects:

1. to ensure income to the state, and to ensure its financial position; 

2. to reduce car usage; 

3. to influence modal split;

4. to promote public transport and 

5. to promote the usage of alternative fuels. 

Aspects (2), (3), (4) and (5) are similar as they all concern the possibility to influence travel behaviour (e.g. modal choice). Aspect no. 1 is not concerned with transport behaviour but is linked to the possibility through fuel taxation to generate revenue for the State. 

The reason for selecting this measure for analysis is the following. In Hungary there is less public resistance against fuel price changes compared to motorway tolls. Therefore, politicians often believe that fuel price can be one of the major instruments to influence traffic. The case study is expected to bring some answers relating to whether it is possible to use it appropriately as an instrument and the impacts associated with fuel tax changes. If it influences the traffic volume in general, can motorways and complementary road sectors be analysed separately? It would seem that high public acceptance would imply that fuel price increases cannot cause any reduction in traffic volume leading to significant revenue to the state. Therefore fuel price (tax) increased would be expected to result in very significant loss in user benefits.

A number of issues are of importance in relation to fuel taxation policies. First of all, it is necessary to consider the general implications of different fuel price levels as well as how changes in fuel price affect the transport market. Indeed, the international price of crude oil will always influence the national price of fuel, and therefore the total consumption and the level and structure of traffic. This linkage should be taken into account in the formulation of fuel taxation policies.

The share of different fuel tax-types can be changed, according to traffic volume and the revenue needs of the state. In general, there are also differential fuel tax rates by type of fuels, e.g. higher duties on more environmental damaging fuel types. It can also differentiate between the different modes of transport, e.g. trains operating by diesel fuel can get preferences in terms of taxation or reimbursement of the VAT. Air transportation can also be influenced by the tax rate. Public transport can get subsidies with specific reference to expenses on fuel duty (e.g. the position in the United Kingdom). Therefore, fuel tax is a flexible instrument, but must be used carefully.

There are also important issues concerning revenue recycling of fuel taxation, i.e. to what extent should revenue from fuel taxation be used within the road transport sector, e.g. towards road maintenance. Clearly formulated policies on this point may enhance the acceptability of fuel taxation although not being optimal from a general equilibrium perspective. 

In Hungary, fuel taxation can be divided into two groups: excise duty and VAT. VAT is 25 %. VAT is calculated with respect to the net price (incl. excise duty and storage fee). 

As part of this case study, particular attention will be given to examine how changes in fuel taxation influence traffic volume. Furthermore, it will be considered whether there are demand segments within road transport which are more sensitive towards fuel tax changes and the extent to which this can be linked to promotion of alternative fuels.

6.4.2.2 Motorway tolls

Motorway tolls refer to payments for a motorway user when he/she wants to use the available motorways in the state, apart from city and country roads. Therefore, motorway tolls do not include any possible fuel tax components or other taxes that car owners/drivers have to pay to use the entire state road infrastructure. Motorway tolls are usually derived from the “user pays” principle, but in many cases they have additional strong economic or regulatory effects on the state, the motorway company and the user.

The first motorway toll system was introduced in 1994 in Hungary, when a short section of approximately 43+14 kms was finished from Győr to the western state border at Hegyeshalom. This section is part of the road corridor IV, and an extension of the previously existing M1 motorway from Budapest to Győr. From the start this road section used toll gates and the charges were set at extremely high levels. This resulted in 45% less traffic and 50% less income than originally predicted. At the same time, another concession agreement came into power: the motorway M5 from Budapest via Kecskemét to Kiskunfélegyháza was taken in use on the basis of co-operation between public and private capital. This later section (also being part of the road corridor IV), defines its prices almost independently from the state, but its income is guaranteed by the state (it excludes all risks). This motorway uses both toll-gates and stop-and-check examination of valid user allowances.

In 1997 another, state-owned, closed motorway toll system was introduced using toll gates at M3 from Budapest to Füzesabony (being a part of the road corridor V). With this a mixed system came into existence that was very complicated to use and as a result disregarded by domestic and foreign drivers. Apart from these difficulties, further ones were incurred by motorway companies, as more legal actions were started against them (because of high charges, inappropriate location of traffic signs, monopoly behaviour, etc). The public acceptance of the motorway tolls reached very low levels, especially with respect to the previously free of charge sections.

Therefore, in 2000 an integration/unification of the existing systems started. The nearly bankrupted private company was bought out by the state, the gates at M1 and M3 were terminated, and a unified, opened vignette-system was introduced with considerable lower prices. Since then, in 2002, the M7 motorway (corridor V) from Budapest to the Lake Balaton was also included into this system (following an essential extension and modernisation of the infrastructure). There have been several attempts by the state to buy out the M5 concession company in order to establish a perfectly unified system with prices that fit better to the lower purchasing power of most of the Hungarian drivers, but these trials failed until now. The reason is, that the company operating the M5 motorway (AKA concession company), has very secure, almost risk free conditions that ensures its financial position for several decades in the future. 

The effects of introduction of motorway tolls depend heavily on the adopted pricing policy. In this context, two main cases can be distinguished:

1. The tolled section is a new infrastructure section. In this case, the public acceptability is relatively good, and the traffic reducing effect on the surrounding country roads can be measured. The precondition for this is that the purchasing power of users is estimated properly, and truck drivers are forced to use the motorway.

2. The tolled section concerns an existing motorway section, that was previously operated free of charge before. In this case it is necessary, that the prices are introduced with particular precautions, otherwise, the influence on traffic may become very negative: the previous users who do not want to pay the fee, will use the rest of the road network, and cause congestion and overload.

Motorway tolls are included in the case study analysis because of the historical background in Hungary, and the high public resistance. It is clear that tolls reduce traffic on the tolled motorway sector, and increase traffic on the complementary road sectors. But the question is, whether the reduction of traffic causes enough increase in user benefits in general, considering the time saved for those choosing to travel on the tolled motorway and those avoiding the motorway on the complementary roads.

6.4.2.3 Extension of the infrastructure

Any form of construction, modernisation, modification, realignment, development and expansion of the physical extents of the available transport infrastructure, within the interurban road sector, can be considered under this instrument. Implementation of transport telematics applications would also be grouped under infrastructure related instruments. Telematics is meant to be all options that facilitate transfer of data to drivers that use a particular section of interurban road. In strict terms, all traffic signs, road markings and electronic information flows can fit into this definition. However, in general, only the modern information interchange between the traffic management and the vehicle/driver that is meant to influence traffic flow, speed and route choice and to give positional information to the road user, is considered.
The following examples are on-going practices or research-phase experiences based on the Hungarian case study regarding the examined road corridor IV (Hegyeshalom-Budapest-Szeged).

1. New section and/or lane construction. The basic improvement of the road corridor incorporates the design, authorisation and building of new infrastructure parts.

2. Modernisation of the existing infrastructure. This concept summarises all aims of road and telematics modernisation: construction of lanes for higher possible axle load (along M1 and M5 motorways), reconstruction of crossings and arcs for higher passing speed (building ‘fly-overs’ instead of using traffic lights in the southern part of Budapest on the M5), creation of noise protection walls (along several sections of corridor IV when passing urban areas, such as outskirts of Budapest) and increasing safety with fences (against animal crossings in rural and forest-clad areas next to Kecskemét).

3. Variable message signs (VMS). Used mainly for dynamic influence of the vehicle speed and to help changing the role of a certain lane (makes possible to change the traffic flow direction on one or two lanes according to the actual traffic demand).

4. Dynamic speed control. Built-in radar facilities give information on the vehicle’s speed on VMS at certain points. This is measured with an appropriate radar and has the task to make the driver attentive to the vehicles’ own speed. VMS and dynamic speed control is not currently in use in Hungary, but plans are partly ready.

Motorway/road lane construction and extensions strongly influence the traffic demand. In the long term it influences the vehicle structure of the region and of forwarders using the infrastructure, the economic development of the linked and surrounded regions. This is why the construction of the missing section of M5 (from Budapest to the southern state border) has been given high political importance.

Infrastructure modernisation has similar effects as new lane construction. In Hungary a difficult task is to harmonise current standards regarding axle load prescriptions to the ones being used in the EU. Infrastructure construction and modernisation in this sense has very controversial effects: in the short term infrastructure schemes can reduce traffic congestion on interurban road sections, but in the long term the newly generated demand for road transport could be important. This leads to further congestion, increased external costs and undesired balance between modes (modal split).

Variable Message Signs (VMS) is one of the most useful telematic applications. Evidence suggests that drivers pay more attention to a VMS than to an ordinary traffic sign. According to other preliminary model results the number of congested hours in the suburbs of Budapest can be reduced by 20% with appropriate usage of intelligent speed adaptation.

Infrastructure extension can have a significant positive impact on the change of traffic volume in general. However, in Hungary there is another effect too: traffic using the motorway extension will incur motorway tolls leading to a less significant increase in traffic compared to the situation without motorway tolls. The extent to which improved road quality compares to the toll payment is of interest. However, we have to mention that in Hungary there is no relevant data regarding infrastructure extension, as no significant change in length or quality of motorways has been made recently.

Analysing the role and effects of telematics is also not a simple task, since not many applications are presently used on the Hungarian motorways. The reason why it is included in the analysis is to consider whether it can be expected to have similar effects as in other EU countries.

6.4.2.4 Social regulations

This instrument includes all norms and other formal prescription that influence the time, personal, educational background and other specifications of road haulage drivers. Limiting this definition to time allowances and working hour regulations is a strong, but in some cases acceptable restriction. 

The main objective is to offer the same conditions for participants of the transport market and to make transport processes safer. The instruments ensure equal working conditions, training, speed and working time control methods at a European level. The transport market will be better controlled, transparent and reliable, because of the standardisation of the certifications and all forms of allowances. These methods can also guarantee the improvement of the interoperability of the sector. There are four main groups of such regulations:

1.
Licences

The most important conditions of getting a licence are the following: reliability (good reputation, no prohibition of practise, good status of vehicles), professional competence and adequate financial status.

Other condition is the age of driver: minimum 18 years in goods transport less than 7.5 ton, 21 years for passengers transport. Vehicles, with severe adverse effects on emissions are not licensed. The licence includes the name, address, number and total capacity of vehicles. 

2.
Working time

The maximum driving time per day is 9 hours that can be extended up to 10 hours two times a week, 54 hours in a week, 90 hours in two weeks and 4 and a half hours continuously. After 4.5 hours driving, 45 minute rest-time is required. The daily rest-time is 11 hours, which can be reduced to 9 hours three times a week. 

3.
Speed

The maximum driving speed is 90, 110, 130 km/h on interurban roads and motorways, depending on the type of the road. It is always a strongly debated question, whether the limit should be raised or not. Dynamic speed limits can also be a solution for handling the problems of congestion, but the direct instruments belong more appropriately to the group of physical instruments.

4.
Enforcement and monitoring activities

The installation and use of monitoring devices on vehicles is necessary for control of road haulage drivers’ activities.  Crew members must always have available, and be able to present for inspection record sheets for the current week and for the last day of the previous week on which they drove.

The following data must determined by the control device: distance travelled by the vehicle, speed of the vehicle, driving time, other periods of work or of availability, breaks from work and daily rest periods.

The safety of transport is expected to improve because of the strong control of speed and working time. The main reason for accidents on roads in almost every case is the human factor, which means too high speed and irregular driving. Refresher training is also required within certain time intervals. Identical conditions for the licences guarantee that each driver has the same judicial and driving knowledge at a European level.

Social regulations do not have a direct effect on traffic volume on a certain road sector. It is analysed in order to see what general effect it has on traffic and accidents on Hungarian roads, not only on the selected road corridor IV. Hungary is now adjusting to the EU standards. The aim is to analyse, how these standards can be used in Hungary, likely impacts and the extent of public resistance.

6.4.3 Description of the data background and main parameters

6.4.3.1 Fuel taxes

Low prices of crude oil can be caused by a number of factors. Basically, it could be due to an imbalance between supply and demand - too much supply or too little demand. High crude oil prices could be due to a shortage of oil supplies. High prices for oil products - as purchased by end consumers such as motorists - are more likely to reflect other factors, such as taxation. 

Crude oil prices react to the balance of demand and supply in the short term, and the rate of investment in the longer term. If investment is not made far enough in advance, oil supplies could be limited in the longer term, thus raising prices. Expectations are also an important factor: if traders in the oil market believe there will be a shortage of oil supplies, they may raise prices before a shortage occurs. Other factors influencing the price of crude oil include accidents, bad weather (increasing demand, or halting transport of oil from producers), labour disputes (strikes) and other disruptions to production including war or natural disasters.

Crude oil now represents less than a quarter of the price of oil products in many countries. Therefore, taxes have more influence over the price of oil products. 

The world economy is strongly linked to oil as an energy resource. Oil is the basis for several industries such as the plastics and petrochemical industries. In addition, oil is fundamental to the welfare of the industrialised world and it is a major component of the farming industry. The price of oil has therefore a significant influence on the activities within an economy. It has impacts on the price of transport, the cost of goods and services, and the availability of many products, including food, water and shelter. 

If oil prices are too high, then these goods and services become more expensive and economies may experience inflation and stagnation (‘stagflation’), e.g. the situation in the 70’s. Alternative forms of energy would also become more cost-competitive, but oil producers may eventually increase supply and prices would come back to lower levels. In the long term this though depends on the extent to which new reserves will be discovered.

If oil prices are too low, consumers has less incentive to economise on their usage of this non-renewable resource, investors would not be attracted to the industry and oil producers would also suffer. If prices were too low, supplies would eventually fall until a price shock was triggered to push oil prices up to a higher level and possibly generating inflation and recession. 

The fuel price for users includes the following:

· International crude oil price,

· Stockpiling fee,

· Excise duty,

· VAT.

The international oil price is shown in Table 6.4.3 for the period 1996 to 2002.

Table 6.4.3. International oil price from 1996 to 2002

	Year
	Price (HUF/litre)
	Crude oil price USD/bbl.
	Rate  HUF/USD
	Oil price  HUF/litre

	1996
	120
	20,8
	153,20
	20,0

	1997
	142
	19,6
	188,40
	23,2

	1998
	156
	13,0
	219,20
	17,9

	1999
	185
	19,0
	243,30
	29,1

	2000
	233
	29,0
	282,39
	51,5

	2001
	225
	25,0
	286,30
	45,0

	2002
	222
	25,3
	257,80
	41,0


The close linkage between crude oil and commercial petrol price is shown in Figure 6.4.3. (1 EUR = 245 HUF in 2002)

Figure 6.4.3. Co-relation between crude oil and commercial petrol price
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In Hungary the fuel price also contains a so-called stockpiling fee fixed in a law to 4475 HUF/ton. The aim of excise duty is in Hungary to provide revenue for the central government budget as well as income to a central road fund and a central environment fund. Excise duty is also specified in a law; levels of excise duty for 2001 and 2002 are shown in Table 6.4.4.

Table 6.4.4. Excise duty on fuel in Hungary

	 
	95 petrol, HUF/litre
	91 petrol, HUF/litre
	Natural gas  CH, HUF/nm3

	2001
	77
	83,1
	41,8

	2002
	103,5
	111,8
	24,5


The use of alternative fuels is promoted because the excise duty on standard petrol is much higher than on other fuel and energy sources.

The overall level of traffic and average income of workers are shown in Figure 6.4.4 for the period 1996 to 2001.

The figure shows the expected positive association between income and traffic demand, although the growth in traffic was smaller compared to the income growth. In 2001 traffic levels were in fact constant while income continued to increase. 

Trends in the total vehicle fleet as well as its composition are shown in Table 6.4.5 for the period 1996 to 2001.

Figure 6.4.4. Hungarian traffic level from 1996 to 2001
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Table 6.4.5. Vehicle fleet in Hungary, pieces 

	 
	1996
	1997
	1998
	1999
	2000
	2001

	Car
	2265180
	2297964
	2218124
	2255540
	2364717
	2 482 838

	Lorry
	303155
	315299
	312277
	322068
	342007
	355221

	Bus
	19110
	18619
	18532
	17733
	17855
	17817

	Motorcycle
	151019
	138029
	97073
	87573
	91193
	93088

	Pop. (thous. prs.)
	10321
	10301
	10280
	10253
	10222
	10200

	Motorisation
	219,5
	223,1
	215,8
	220,0
	231,3
	243,4


6.4.3.2 Motorway tolls

In the beginning of 1999, there were two private concession companies, two private motorway operating companies and two state owned motorway companies in Hungary. After the M1/M15 project restructuring in 2000, Hungary had one private concession company, two private motorway operating companies and four state owned motorway companies. At the moment, there is one private concession company, one private motorway operating company and two state owned motorway companies from which the NA Rt. (National Motorway Co. Ltd.) is responsible for the new developments and the ÁAK Rt. (State Motorway Managing Co. Ltd.) is responsible for the operation and maintenance.

Following the last conservative government’s decision that motorway users have to pay only for the operation and maintenance, while the construction and financial costs should be covered from the central budget, a unified vignette system was introduced on the entire length of the M1 and M3 motorways in January 2000. This terminated the direct toll collection systems on the M1/M15 and the mixed toll collection system on the M3. Furthermore, it introduced the vignette system on the formerly free M1 section.

The termination of the direct toll system was not fully welcomed by all road users (especially among the users with less frequent motorway trips). For example, on the M3 there were sections where more than 75% paid the toll rather than have a vignette in 1999. However, the capture rate of the former tolled M1 section increased to 80% and the traffic diversion on the formerly free section was less than 10%.  Currently, the weekly vignette users represent more than 50% of the total traffic, while monthly vignette users constitute about 10% and yearly vignette users represent between 30% and 40% of the total traffic, depending on time and road section (Siposs; 2002).

Until now, the new motorway schemes have been financed exclusively from government guaranteed loans taken by the state owned Hungarian Development Bank. The projects were taken forward without using any public procurement or tendering rules. The former conservative government chose this approach because of trends and patterns in the ownership structure within the Hungarian construction industry. During the political and economic transition period from 1989 the big state owned companies were reorganised and privatised. This resulted in overwhelming foreign ownership of the Hungarian construction industry. These companies (in practice four) won all major construction works in the 90’s. Public opinion viewed that the substantial increase in civil engineering construction prices was due to tacit agreements among these companies. After the 1998 election the new government declared that motorway construction should be financed by cheaper local capital and construction works should be undertaken by domestic contractors. The main contracts were awarded through invited negotiations, which completely excluded foreign interest companies. This practice was heavily criticised by the parliamentary opposition warning about the possibility for corruption and non tendered prices and was also concerned about quality issues. These issues divided professionals as well and excluded any kind of EU grants or IFI financing possibility.

Along with these approaches concerning financing and contracting, all motorways were planned to be usable with the unified vignettes without any physical toll-gates or other check points.  The latter element was in accordance with the previous government’s plans. Instead of the well-developed regular vignette checking at the former toll-gates, an electronic enforcement system was implemented at the beginning of 2002. This decision was made when it was obvious that ‘the fixed control points’ – the former toll gates – raised at least three times more income through the vignette sale than the operating cost. Demolition of the toll-gates took only two months at the end of 2001 because this decision had already been underway by the previous government.

These control points covered approximately two thirds of the currently vignette necessary network with no possibility for payment evasion for those sections. Furthermore, motorists bought the vignettes from retailers (such as petrol stations, post offices, travel agencies) because they knew that there was no chance of using the motorways without valid vignettes. However, the former free M1 section where vignettes are now required, had a very poor record in terms of payment compliance: on workdays an average of 30% and on weekends an average of 60% of the cars had no valid vignette. Several studies and forecasts showed that the dismantling of the gates can save money (in terms of operating cost), but the direct loss will be at least 4 to 5 times higher because of the less efficient control of driver payments. 

The electronic enforcement system is at present only at the pilot project stage. Plans are for a multi-lane free flow facility to cover the entire motorway network, and the system will not be operated by the motorway company but the police itself. The system aims at not only catching vignette evaders but also deal with stolen cars, persons driving without appropriate insurance and expired environmental or technical inspection cards. However, the plans for the system do not specify how to identify foreign drivers not paying the vignette. This may be partly influenced by a change to a government less committed to the initiative.

Recently, the government has introduced a 4 day-vignette card which has advantages for frequent users, but causes disadvantages to the operating company in terns of revenue losses: revenue collected from vignette sale cannot cover the operational and maintenance costs.

6.4.3.3 Extension of the infrastructure

Planning of new road infrastructure schemes is based on various traffic parameters such as capacity, traffic volume and density and free flow speed. These factors will determine the detailed design of a given road section.

The analysis of motorway capacity should take into account the so-called linear path element (where traffic flow is without any interlacing flows), the interlacing element and access ramp connections. Information about the complete service quality of a new motorway requires that these elements are included in the analysis.

The traffic parameters of the motorway

The relation between speed–flow–traffic densities is dependent on the examined motorway elements’ prevailing traffic and path factors. The main factors under ideal circumstances are the following:

· 3,66 m of minimal width of lane,

· 1,83 m for security lateral distance between the traffic lane and the next barrier by the road, or influencing object,

· only personal vehicles are observed in the traffic flow,

· the majority of drivers know the location.

These factors are ideal in terms of capacity and level of service, not in terms of safety or other issues.

Figures 6.4.5 and 6.4.6 indicate the relation between speed and traffic volume on the motorway linear path element at ideal circumstances. There are different functions considering 4 and 6 (or more) lane motorway links.

Some parameters to be explained:

· Free flow speed: the value of velocity for null density and null traffic volume, and usually it is equal to the average speed of vehicles. This approach only includes personal vehicles.

· Capacity: Figures 6.4.5 and 6.4.6 have two main traffic areas. Under a certain traffic level, speed is not influenced by the growing traffic volume; over this level growing traffic results in speed reductions. For ideal traffic and road parameters the capacity of a 4 lane motorway is 2200 v/h/lane, while the capacity of a 6 lane motorway is 2300 v/h/lane. The latter is called optimal capacity. The capacity is exhausted, if the actual traffic/optimal traffic ratio reaches 1.00.

Figure 6.4.5. Relation between linear path speed and the traffic volume on a 4 lane motorway
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Figure 6.4.6. Relation between linear path speed and the traffic volume on a 6 lane motorway
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The Level of Service

The Level of Service (LoS) parameter is derived from the traffic density, because it is sensitive to changes of traffic volume within a useful range of values. We can use the traffic density as the LoS parameter on the motorway linear path element. To the levels “A” – “D” the density values are indicated in Table 6.4.6.

Table 6.4.6. Relation between the Level of Service (LoS) and the traffic density

	Level of Service
	Maximal density (v/km/lane)

	“A”
	6

	“B”
	10

	“C”
	15

	“D”
	20

	"E"
	Free flow speed (km/h)
	4 lanes
	6 or more lanes

	
	112
	23
	25

	
	104
	25
	27

	
	96
	26
	29

	
	88
	28
	30


Level “F” means that the density is higher than the limit of level “E”.

Below, a short explanation of the different levels is outlined:

· Level “A”: free flow;

· Level “B”: quite free flow;

· Level “C”: the movement freedom is slightly limited;

· Level “D”: the movement freedom is limited (speed drop);

· Level “E”: the traffic is slowing down, the flow is unstable;

· Level “F”: traffic jam, the density values could be very different.

Figures 6.4.7 and 6.4.8 show the limits of level of service (LoS) besides the speed – traffic – density relations on motorway linear path (at ideal circumstances). The speed-drop can be observed at LoS C and D, as the above categorisation outlined.

Figure 6.4.7. Relation between linear path speed and the traffic volume for a 4 lane motorway; level limits
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Figure 6.4.8. Relation between linear path speed and the traffic volume for a 4 lane motorway; level limits
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For the capacity analysis we have to convert the ideal traffic volume values to area specific traffic volume values. The conversion formula (Equation 6.4.1) determines the traffic volume in one direction for different number of lanes:

SFi=C*(v/c)i*N*fw*fHP*fp   ; 
(6.4.1)

Where:

SFi : 
traffic volume in one direction on LoS "i";

C: 
theoretical capacity-maximum of the lane;

(v/c)i :
maximal v/c ratio on LoS "i" (from chart);

N:
number of lanes in one direction;

fw:
width of lane and lateral distance factor;

fHP:
heavy vehicle factor;

fp:
foreign tourist factor;

The results of the analysis include the definition of LoS, expected speed and traffic density to the infrastructure element. Subsequently, we use the previously expected traffic volumes to calculate the necessary lane number for the intended LoS. 

In case of peak-hour traffic the previous formula is equal to:
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where:


[image: image66.wmf]i

v

:
 ideal traffic volume on LoS “i”;


[image: image67.wmf]i

V

:
area realised traffic volume on LoS “i”;


[image: image68.wmf]PHF

:
peak-hour factor.

Furthermore:


[image: image69.wmf]i

i

wHVp

V

MSF

PHFNfff

=

****


(6.4.3)

Where:
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: 
the maximum traffic volume in one lane on LoS “i”.

Using equation 6.4.3 we can derive the existing values for peak-hour and off-peak hour related traffic volume. The value obtained has to be compared with the maximum value of the LoS related parameter. This formula has to be used again for each element of the motorway stages where the traffic or path parameters could be changed.

The planning categories and traffic volumes of motorways in Hungary

The specified planning speeds for motorways are as follows:

· in flat areas: 120-140 km/h;

· in gradient areas: 100-120 km/h.

The function of the interurban motorways is to satisfy the following factors with maximum quality:

· traffic LoS;

· traffic level of safety;

· level of comfort;

· travel time.

Minimum criteria:

· the speed of travel is at least 60 km/h for flat areas;

· 2 lanes in both directions;

· detached courses in directions or median separator;

· facing the engine in directions;

· each junction is with detached access ramps;

· no direct connections to the front;

· vehicle and passenger services are provided.

The results of the calculation of motorway linear paths regarding traffic volume values are outlined in Table 6.4.7.

Table 6.4.7. Adequate and tolerable traffic density according to different level of service on motorways

	Path types
	Level of Service (v/hour/lane)

	
	Adequate (A, B, C)
	Tolerable (D, E)

	Motorway
	in one lane
	1250
	1750

	Clearway
	
	1150
	1600


6.4.4 Instrument-independent modelling calculations: methodology and results

6.4.4.1 The demand-model for the road corridor IV in Hungary

In order to be able to calculate the user benefit changes as a result of changes in the transport policy instruments, the demand for travel as a function of changing parameters has to be determined. The chosen demand model is a parametric mathematical function that shows the relationship between the examined variables and travel demands.

Among the selected instruments it has been possible to model in quantitative terms the impacts of fuel taxes, motorway tolls and infrastructure expansion. It has not been possible to examine the impacts of social regulations in the same way due to lack of data and appropriate modelling tools. Instead, the impacts of this instrument have been considered in qualitative terms as outlined in Sec. 6.4.6.

The available evidence suggested that an exponential demand-function would provide an appropriate basis for estimating the relationship between the examined variables and traffic demand. This functional form allows an easy way to assess the various elasticities: each of the exponent values is an estimate of an elasticity that can be analysed independent from each other. The general form of the chosen demand model is shown in Equation 6.4.4.


[image: image71.wmf]pfpr

li

r

f

Dappli

ee

ee

=××××

  , 
(6.4.4)

where the notation is as follows:

D: 
transport demand, [pkm] or [tkm];

a:
regression constant;

pf:
price of fuel, [€/litre];

pr:
price of road usage, [€/vkm];

l:
length of the examined road section, [km];

i:
average annual net income, [€];

(pf:
fuel price elasticity, [%/%];

(pr:
road price elasticity, [%/%];

(l:
road length elasticity, [%/%];

(i:
income elasticity, [%/%].

This demand function can be estimated through multi-variable regression analysis. The price of the fuel, the price of the road usage, the length of the road and the average annual income are available from publicly transport and general statistics, while the regression parameters and the elasticities are estimated in the regression analysis. The basic data that were used to estimate the regression function for the selected road sections are described in section 9.

In order to estimate the demand model, the full length of the road corridor IV in Hungary was split into smaller individual sections. These sections are described in Table 6.4.8.

The multi-variable exponential regression analysis was undertaken for all parts of the mentioned road sections (their basic data is introduced in section 9). The results are the various exponents that can be interpreted as the different elasticities of the demand function. Table 6.4.9 summarises the results: all elasticities, split according to the examined road sections and type of travel (passenger and freight).

Table 6.4.8. The sections of road corridor IV examined in the demand model

	Abbreviation
	Description

	M1 tolled
	The M1 motorway starts in the west from the western state border with Austria at the town Hegyeshalom, and runs to the capital Budapest. Motorway tolling was introduced in two steps, starting from Hegyeshalom. The first step involved only 37 km, but was extended to the ring around Budapest (M0). 

	M1 free
	Until the tolled section of M1 reached the M0 ring of Budapest, there was a part of M1 free of charge (from Győr to Budapest). In 2000 this section of the M1 became tolled. At present the full length of the M1 is tolled.

	R1 parallel
	This describes the main road No. 1 between Hegyeshalom and the end of the tolled section of M1. R1 is a classic bi-directional country road that is free of charge. It is split into two parts (R1 parallel and R1 complem.) in order to facilitate the analysis of cross-price elasticities between M1 and R1. At present, R1 parallel runs from Hegyeshalom to Budapest, since the full length of M1 was tolled in 2000.

	R1 complem.
	The “complementary” section of R1 starts from the end of R1 parallel (Győr) and continues until the M0 ring of Budapest. It was important only before 2000, because afterwards the full length of R1 belongs to R1 parallel (since the full M1 has been tolled since 2000). 

	M0 free
	The highway M0 is a 2x2 lane bi-directional ring-road around Budapest (it is not finished yet). Its southern section connects the motorways M1 and M5 and is part of the road corridor IV. Use of this motorway is free of charge (no tolling is planned).

	M5 tolled
	The motorway M5 was built in 3 steps, it starts from Budapest (ring M0), and runs in the direction of Szeged (now its end is at Kiskunfélegyháza). The first 31 km section was originally free of charge. Following the extension to Kecskemét, it became tolled (61 km length). Subsequently, it was further extended such that it currently has a length of 100 km.

	R5 parallel
	The classic country road R5 from Budapest to Szeged (and to the border station Röszke) runs parallel with the existing section of M5, and is free of charge. The separate examination of this road section allows assessment of  cross-price elasticities for the M5. 

	R5 complem.
	As the motorway M5 currently does not reach the state border at Röszke, there is a 53 km section of R5 that can be regarded as the complementary section of the available tolled M5 motorway. It is also free of charge as well.


Among the values of the elasticities the first unusual result is the relatively high positive fuel elasticity for nearly all sections. However, these unusual values can be explained by significant growth in road traffic demand independently from the fuel price change. Railways lost a substantial market shares with both passenger and freight traffic transferring to roads. This trend occurred in parallel with the increase in fuel price. This pattern implies that the increase in fuel price was insufficient to prevent the increase in road traffic demand. The modal shift from rail to road was supported by significant increases in rail fares. 

The relatively high road-price elasticity on M1 is an indication of relative low purchasing power of the average Hungarian road-user as well as the possibility of substitutes in the form of non-tolled roads. This is further reflected by the positive cross-price elasticities on the parallel roads: if motorway tolls increase, the traffic volume on motorways is changing as drivers search for alternative non-tolled routes. Therefore, the travel volume on the parallel free of charge section increases considerably. This is indicated by the positive cross-price elasticity for the non-tolled roads (e.g. the case of road section R1).

The “length-elasticity” is positive in all cases, and its average is close to 1, in accordance with expectation. This implies that the extension of the existing network attracts similar traffic as the current network. In some cases, however, this is only partly true, because the “extension” is only a virtual phenomenon, like in the case of M1 and R1: both of the roads were available already in 1996, only the tolled and non-tolled road section length changed.

Table 6.4.9. Different elasticities of the demand function along the examined road sections

	Corridor section
	(pf
	(pr
	(l
	(i

	
	Pass. 
	Freight
	Pass. 
	Freight
	Pass. 
	Freight
	Pass. 
	Freight

	M1 tolled
	0,011
	0,791
	-0,736
	-0,836
	0,349
	1,057
	0,254
	0,368

	M1 free
	0,146
	1,583
	- 1)
	- 1)
	- 2)
	- 2)
	0,268
	0,124

	R1 parallel
	1,060
	3,195
	0,966 3)
	0,751 3)
	2,215
	1,144
	-0,743
	-1,596

	R1 complem.
	-0,302
	-3,817
	- 1)
	- 1)
	- 2)
	- 2)
	1,682
	5,446

	M0 free
	0,310
	1,293
	- 1)
	- 1)
	- 2)
	- 2)
	-0,049
	-0,533

	M5 tolled
	0,502
	0,391
	-0,027
	-0,039
	0,732
	0,527
	-0,630
	-0,654

	R5 parallel
	0,732
	0,874
	0,044 3)
	0,074 3)
	1,149
	0,936
	-0,834
	-0,997

	R5 complem.
	0,511
	0,442
	- 1)
	- 1)
	1,173
	1,542
	-0,399
	0,048

	1)  free of charge, no price elasticity available;

2)  constant length (section 9), no length elasticity available;

3)  cross price elasticity between the examined free of charge road and the charged 

    motorway.


Normally, the income elasticity takes a moderate positive value. The low negative value at the R1 parallel section is the result of low prices on the parallel M1 motorway in the beginning of this decade while average annually income increased. This is the reason for the income elasticity appearing negative for that road section (in fact, it is positive, if weighted demand is taken into account, together with the demand on motorway traffic).

M5 and R5 runs towards the southern state border to Yugoslavia. Again, negative income elasticities have been estimated for those road sections. The reason for that is, that in the beginning of the decade, the growth of the economy was relatively higher (higher incomes as well), but the conflicts in Ex-Yugoslavia started. Therefore, cross-border traffic decreased considerably. Although this is independent from the income growth, it is reflected in the obtained income elasticity estimates for both M5 and R5. It should be noticed that East and West Hungary has experienced different levels of economic growth with West Hungary having higher economic growth than East Hungary.

On the basis of the estimated elasticities and the basic input data it is possible to obtain model estimated demand forecasts. In particular, the model can be used to examine changes in fuel price, road price and infrastructure expansion.

It should be noted that a “reversed” interpretation of the elasticities might not hold. For example, the positive fuel price elasticity does not mean that an increase in fuel price will result in increased road transport demand. Two changes could be observed in the last decade (increase in fuel prices, and transport demand increases) and this is the reason for the positive fuel price elasticity. The estimated value is rather an indication that within certain ranges fuel price has not a very strong influence on road transport demand.

This latter point should be interpreted carefully as it is not possible to determine the theoretical transport demand that would arise if the fuel price had not changed in the previous decade. In that case an even higher transport demand growth could have been the outcome. From this viewpoint, the rise of fuel prices contributed in fact to limit the increase in road transport demand.

In standard texts on microeconomics a price elasticity is considered high if it over 1 in absolute terms. However, road price elasticities above of 0,7 - 0,8 were considered to be high because inter-urban road transport should be regarded as “a basic necessity” (similar to food and other similar commodities/services). Within this group an elasticity is high if it is over the value of 0,5 or under the value of –0,5. The fact that road price elasticity reaches –0,83 (in the case of the motorway M1) implies that road users are very sensitive to price changes. Similarly, the cross-price elasticity is high as well. Between M1 and R1 it reaches 0,751. This implies that in Hungary the road price can be seen as a rather powerful tool to influence transport demand.

6.4.4.2 Determination of external costs on the road corridor IV

One aim of the described demand model is to facilitate the assessment of the demand effects of internalisation of external costs. In the present context this can be examined in two principal ways: the fuel price can be increased by a certain percentage or, the road price can be increased by a certain factor. A first step for this calculation is the determination of external costs of transport.

The calculation used in this case study is based on earlier studies (UIC; 2000), that described the total and average external costs of all transport modes. The values are modified with the country-specific constants of the UNITE Valuation Conventions (Nellthorp et al., 2001).

Among the external costs of inter-urban road transport, the following cost components were included in the analysis:

· Accidents;

· Noise;

· Local air pollution;

· Climate change;

· Nature and landscape;

· Urban effects;

· Upstream processes.

Urban effects are considered within the study as well, because the inter-urban car-trip usually does not end at the border of the town. In this context, urban effects can be regarded as a special upstream process of inter-urban road travel.

The UIC External Cost Study (UIC, 2000) determined the average external costs for both passenger and freight transport. For passenger transport (car usage) 87 €/1000 pkm was the result, while for freight transport the calculation determined a value of 88 €/1000 tkm. Using these figures, the external cost components of the different sections along the road corridor IV in Hungary can be calculated according to Equation 6.4.5.
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where

D: 
transport demand, [person km (pkm)] or [ton. km (tkm)];

e: 
average external costs for road traffic [€/1000 person km] or 

[€/1000 ton. km];

t: 
transfer constant to Hungary currently 0,473; according to (Nellthorp et al., 2001).

Using this function, the external cost calculation for the existing sections of the road corridor IV is described in Table 6.4.10. Several sections mentioned in Table 6.4.9 have to be ignored, since:

· The M1 free section does not exist since 2000 (0 km of length), because the entire M1 motorway is tolled.

· The R1 complem. section was existing only till the M1 became tolled in 2000.

Table 6.4.10. Total external cost of the different sections of road corridor IV in Hungary

	
	current D (pkm)
	current D (tkm)
	Pass, €
	Freight, €

	M1 tolled
	878 190 000
	2 829 225 734
	36 138 397
	117 763 692

	R1 parallel
	367 482 000
	658 085 302
	15 122 252
	27 392 143

	M0 free
	254 662 398
	1 241 602 942
	10 479 612
	51 680 481


	M5 tolled
	344 968 800
	537 945 760
	14 195 811
	22 391 454

	R5 parallel
	303 249 738
	1 185 068 921
	12 479 030
	49 327 309

	R5 complem.
	167 790 792
	318 532 981
	6 904 759
	13 258 617


6.4.4.3 Determination of the generalised cost of one trip

The generalised cost of one trip incorporates all cost components that a traffic-system user has to pay for one trip (Jarvi; 2003). In this context, for the inter-urban road analysis the following cost components were included into this cost category:

· Value of time spent travelling;

· Fuel costs;

· Road tolls (if existing);

· Safety (value of statistical life).

The average generalised cost of one trip can be determined in three steps: first, the fuel cost component can be calculated independently from the other elements. In the second step the total aggregated generalised cost for all trips can be calculated by summing up the different cost components at the aggregated level, and in the third step this total value should be divided by the total number of trips to calculate the (average) generalised cost of one trip. This calculation procedure is described formally in Equation 6.4.6. The division by 2 has to be carried out, because demand (D) is valid for both directions of the examined section, and one direction only implies one trip.
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where

D: 

transport demand, [pkm] or [tkm];

v:

vehicle speed, depending on the congestion level, [km/h];

VOT:
value of time from (Nellthorp et al., 2001), as an average means 10 €/hour;

t: 
transfer constant to Hungary currently 0,473; according to (Nellthorp et al., 2001);

cf:

fuel consumption, value from section 9, [litre/km];

r:
vehicle occupancy ratio, value from section 9, [person/vehicle] or [tonne/vehicle]

pf:

price of fuel, [€/litre];

pr:

price of road usage, [€/vkm];

F:

number of fatalities, depending on the traffic level, [person/year];

VOSLH:
value of statistical life in Hungary, from (Nellthorp et al., 2001), [€/person];

l:

length of the examined section, [km];

Among the variables of the generalised cost components there are some that are dependent on the traffic or congestion level. These were mentioned in the above description, but might need further explanation.

The vehicle speed (according to the latest statistics in Hungary) can be modelled as a linear function of transport demand. If the traffic density increases by 1000 vehicles/day, the average traffic flow speed decreases by 1,33 km/h on motorways, and by 2,5 km/h on other roads. If any traffic management measure changes the transport demand (through the demand function, modelled in section 6.4.5.1), the vehicle speed changes against the new transport volume. The function between the new speed-balance and the original speed balance on the basis of annual transport demand data is described by Equation 6.4.7. The division by 365 has to be carried out, because the transport demand data is collected for one year.
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where

v1:
new speed balance, [km/h];

D1: 
new (modelled) transport demand, [pkm] or [tkm];

D0: 
original transport demand, [pkm] or [tkm];

r:
vehicle occupancy ratio, value from section 9, [person/vehicle] or [tonne/vehicle]

vr:
speed-change as a result of 1000 vehicle/day change, 1,33 km/h on motorways and 2,5 km/h on roads, [km/h];

l:
length of the examined section, [km];

Fatalities are also modelled as a linear function of travel demand. If transport demand increases, the number of fatal accidents is increasing as well. Changes in the number of fatalities will have implications for the generalised cost per trip through the value of statistical life in the generalised cost function. The estimated number of fatalities can be expressed as a result of changes in demand according to Equation 6.4.8.
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where

F1:
new (modelled) number of fatalities, [persons];

F0: 
original number of fatalities, [persons];

D1: 
new (modelled) transport demand, [pkm] or [tkm];

D0: 
original transport demand, [pkm] or [tkm];

Generalised costs for one trip (using Equations 6.4.6, 6.4.7, and 6.4.8) are calculated for all existing sections of the road corridor IV in Hungary. The results are shown in Table 6.4.11. In this aspect, “one trip” means one vehicle movement for one full direction of the examined route.

Table 6.4.11. Generalised cost for one trip along the different sections of  the road corridor IV in Hungary

	
	G0 for passenger transport, [€/trip]
	G0 for freight transport, [€/trip]

	M1 tolled
	42,09
	16,97

	R1 parallel
	55,40
	20,07

	M0 free
	8,56
	3,59

	M5 tolled
	50,93
	18,82

	R5 parallel
	42,21
	18,72

	R5 complem.
	17,21
	6,28


6.4.4.4 Calculation of the changes in the user benefits

The impacts of implementing transport policy measures on net user benefits for a passenger can be measured as changes in the generalised cost which are calculated using indicators of the transport system: changes in travel time and distance by the purpose of the trip. The changes in cost to consumers, the value of travel they forego can be roughly estimated by applying the rule-of-half formula for consumer surplus calculations (Jarvi et al., 2003).

For the calculations regarding inter-urban roads in this case study, the second interpretation, that is described in D6 of SPECTRUM “Measurement ant treatment of the high level impacts of transport instrument packages” and is reiterated by Equation 6.4.9, is used. This function gives the change in total user benefit as a result of a given transport instrument.
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where

(UB:
change of total user benefit, [€];

G0:
original generalised cost of one trip, [€/trip];

G1:
new (modelled) generalised cost of one trip, [€/trip];

T0:
original number of travels, [trip];

T1:
new (modelled) number of travels, [trip];

The number of trips can be expressed from the available transport demand and other parameters as described in Equation 6.4.10
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where:

D:
transport demand [pkm] ot [tkm];

l: 
length of the examined road, [km];

The formula for user benefit change described above implies that the net benefit should be calculated for the average amount of travel in present and tested (modelled) strategy situations (Jarvi et al., 2003). This calculation method will be used in the scenario-testing assessing the implications of fuel price change and road price change. The change of length of a road is simulated by calculations that describe the possible enlargement of M5 tolled section to the state border at Röszke (Szeged).

6.4.5 Instrument-dependent model calculations: methodology and results

6.4.5.1 Model-calculations and scenario-testing on fuel taxes

Fuel taxes are one of the core components of the fuel price (annual average data on fuel prices are shown in section 9.). Table 6.4.12 shows the tax content of fuel prices in Hungary for the period 1996 to 2002.

In 1998 the tax content reached nearly 88,5%, subsequently it has reduced somewhat and had in 2002 a share of 78.9%. However, for motorists only the fuel price itself is entering directly in the travel decision-making process. Therefore, in the model calculations (when constructing the demand model) and in the scenario testing (outlined below), the fuel price is used as the main variable. It should be remarked that this price can easily be determined as a result of modelled changes in the fuel tax level.

Table 6.4.12. Tax content in the fuel price in Hungary

	Year
	Fuel tax, % of fuel price

	
	Petrol
	Diesel oil

	1996
	83,33
	69,31

	1997
	83,80
	69,67

	1998
	88,46
	71,63

	1999
	84,32
	60,84

	2000
	77,68
	53,77

	2001
	80,00
	52,73

	2002
	78,92
	52,15


The fuel prices (and within that, the fuel taxes) are one of the most general transport policy measures. Fuel prices can be increased or decreased when fuel taxes increase or decrease. In the scenario-analysis four independent cases have been examined. These are:

F I.
Fuel price decrease by 10%;

F II.
Fuel price increase by 10%;

F III.
Fuel price increase by 25%;

F IV.
Fuel price increase to internalise all externalities.

In the first (F I.) scenario fuel prices are decreased by 10%, this can be reached by a 12,6% decrease of petrol taxes, and a 19,2% decrease of diesel oil taxes. As a result, the costs of one trip will fall, and (according to the demand function), the total travel volume changes as well. This would result in a different balance-speed on the inter-urban road travel (described in section 6.4.5.), and the number of fatalities changes as well. This results in a decrease of the generalised costs per trip and increased user benefits. The calculation results are summarised in Table 6.4.13 (full modelling data are shown in section 9). The table shows the change of user benefit and the cost of one trip, both for passenger and freight transport.

The result is (if summarised for all components of the road corridor IV in Hungary), that for passenger and in freight transport together there is a gain of €26,171,035 per annum in the form of user benefit changes obtained mainly from savings on fuel.

The second scenario (F II) describes the opposite direction of fuel price change: fuel price increase with 10%. Again, if the mineral oil price does not change (ceteris paribus) this can be reached with an increase on petrol tax of 12,6% and an increase of diesel oil tax of 19,2%. 
Fuel tax increases represent an additional cost to inter-urban road users, and through this the out-of-pocket costs will increase. These changes imply an increase of the generalised cost of a trip, and as a result, user benefits decrease for this scenario. The calculation results are described in Table 6.4.14.

Table 6.4.13. General cost of one trip and user benefit changes in scenario F I.

 (fuel price decrease by 10%)

	Road section
	Passenger transport
	Freight transport

	
	GF I. (€)
	(UBF I. (€)
	GF I. (€)
	(UBF I. (€)

	M1 tolled
	40,35
	4 834 404
	16,57
	3 431 728

	R1 parallel
	53,23
	2 247 072
	19,53
	913 128

	M0 free
	8,23
	1 433 919
	3,36
	4 626 305

	M5 tolled
	49,78
	1 933 412
	18,61
	541 658

	R5 parallel
	40,54
	2 166 975
	18,19
	2 654 971

	R5 complem.
	16,53
	1 052 104
	6,17
	335 358

	Sum total:
	-
	13 667 887
	-
	12 503 148


Table 6.4.14. General cost of one trip and user benefit changes in scenario F II. 

(fuel price increase by 10%)

	Road section
	Passenger transport
	Freight transport

	
	GF II.(€)
	(UBF II. (€)
	GF II. (€)
	(UBF II. (€)

	M1 tolled
	43,92
	-5 051 455
	17,42
	-4 195 654

	R1 parallel
	57,82
	-2 784 757
	20,73
	-1 519 556

	M0 free
	9,04
	-2 170 123
	4,03
	-10 424 291

	M5 tolled
	52,08
	-2 028 948
	19,02
	-564 291

	R5 parallel
	43,88
	-2 317 301
	19,27
	-3 031 998

	R5 complem.
	17,88
	-1 072 810
	6,41
	-415 409

	Sum total:
	-
	-15 425 394
	-
	-20 151 199


The last row of Table 6.4.14, shows that the fuel price increase would cost €35,576,593 per annum for the users (passenger and freight transport) of the mentioned sections of road corridor IV in Hungary. This is a higher loss, than the gain obtained for scenario F I because the fuel-price elasticity is a positive number as an average, along the corridor.

Scenario F III implies an even higher price increase. A 25% increase of the fuel price would mean 31,7% increase of petrol taxes, and 47,9% increase of diesel oil taxes. This is a rather high price jump that has a strong influence on the welfare position of road users. The impacts on the generalised cost of a trip and the sum of the user benefit changes are described in Table 6.4.15.

Table 6.4.15. General cost of one trip and user benefit changes in scenario F III. (fuel price increase by 25%)

	Road section
	Passenger transport
	Freight transport

	
	GF III.(€)
	(UBF III. (€)
	GF III. (€)
	(UBF III. (€)

	M1 tolled
	46,60
	-12 477 914
	18,06
	-10 694 702

	R1 parallel
	61,31
	-7 328 623
	21,85
	-5 300 292

	M0 free
	9,64
	-4 988 846
	4,77
	-30 245 204

	M5 tolled
	53,81
	-5 241 533
	19,33
	-1 444 062

	R5 parallel
	46,41
	-6 125 341
	20,11
	-8 098 635

	R5 complem.
	18,89
	-2 793 538
	6,60
	-1 013 319

	Sum total:
	-
	-38 955 796
	-
	-56 796 213


The benefit loss in scenario F III is rather high. Passenger and freight users would suffer a total welfare loss of €95,752,010 per annum. Even along the relatively short section of M0 the welfare loss is nearly 7 million € per annum.

Scenario F IV assumes internalisation through fuel taxes of all current external costs that are arising as a result of road traffic along the selected routes. The calculation needs the division of external costs by the road performance and fuel consumption in order to obtain the required percentage increase of fuel price to achieve internalisation. This can be calculated as shown in Equation 6.4.11 for all selected routes.
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where:

E:
total external cost for the selected route, [€];

cf:
fuel consumption, value from section 9, [litre/km];

D: 
transport demand, [pkm] or [tkm];

r:
vehicle occupancy ratio, value from section 9, [person/vehicle] or [tonne/vehicle]

pf0:
current price of fuel, [€/litre];

The required percentage increase of fuel price to internalise externalities involves in fact two different values: one for passenger transport and another for freight transport. In the case of passenger transport (pfe%=73,8% while in the case of freight transport (pfe%=160,7%. The difference is a result of different average external costs, and different occupancy ratios for passenger transport and freight transport.

The percentage increase of fuel price to internalise externalities has the same value for all examined corridor sections. The reason for this is, that the available data for vehicle occupancy ratio, and fuel consumption of the vehicles has the same value for all cases, as the differences were not recorded. Table 6.4.16 introduces the results of the scenario-calculation of F IV. In the calculations the higher price increase (160,7%) was tested, fuel consumers cannot be distinguished by vehicle type or trip purpose. This could be reached through a fuel tax increase of 203% in the case of petrol, and 308% fuel tax increase in the case of diesel oil.

Table 6.4.16. General cost of one trip and user benefit changes in scenario F IV.

 (fuel price increase by 160,7%)

	Road section
	Passenger transport
	Freight transport

	
	GF IV.(€)
	(UBF IV. (€)
	GF IV. (€)
	(UBF IV. (€)

	M1 tolled
	70,84
	-79 960 249
	23,91
	-97 452 039

	R1 parallel
	95,42
	-82 815 045
	27,68
	-168 080 170

	M0 free
	15,01
	-33 802 384
	5,55
	-96 409 713

	M5 tolled
	69,31
	-41 459 786
	22,09
	-10 814 460

	R5 parallel
	70,53
	-57 260 738
	23,93
	-45 324 364

	R5 complem.
	27,92
	-22 201 664
	8,21
	-7 429 130

	Sum total:
	-
	-317 499 866
	-
	-425 509 876


As a result of the very high fuel price increase, dramatic user benefit losses are incurred. In total there is a loss for passenger and freight transport of € 743,009,742 per annum.

However, these latter values might be considered only as an approximation of the actual figures, since the validity of the demand-model and the speed-flow model could not be tested for these extreme circumstances. This might be a problem: the speed-function (modelled in Equation 6.4.7) might reach out of the validity area as well. Therefore, the strongly negative user benefit change should be considered with caution.

Conclusions

As shown by tables 6.4.13, 6.4.14, 6.4.15 and 6.4.16, fuel price changes have a particularly strong welfare effect: a relatively small change increases or decreases the welfare position of the users dramatically. Another effect is that the fuel price does not only influence the transport demand on the selected corridor, but also the surroundings and other parts of the country. This can imply a form of “multiplicatory” effect relating to the influence of fuel prices within the national economy in general: if fuel price rises, (nearly) all kind of production becomes more expensive (higher transportation costs), and this can slow down the general performance of the economy (this could be observed during the two oil price crises in the second half of the last century). Therefore, the multiplicatory effect of fuel prices has to be taken into account. The fuel price is not only a transport instrument, but has strong links to the rest of the economy. Therefore, fuel taxation should only be used for special reasons. Some of these reasons could be:

· general internalisation of all or some external costs;

· poor financial position of the state;

· particularly undesired modal split across modes (too low railway market share);

· serious congestion problems on all roads.

As it can be observed from the list, fuel taxes are recommended only in general regulatory cases, and these might be more or less independent from the route choice or the selected and modelled corridor.

6.4.5.2 Model-calculations and scenario-testing on motorway tolls

Motorway tolls have a short but intensely discussed history in Hungary. The first motorway tolls were introduced in 1996, and more systems were tested by users (toll gates, vignette system). The average motorway toll values have changed within a large range: in 1996 the most expensive motorway section of Europe was in Hungary, while the current vignette system belongs in the range of medium to heavy charges.

The fluctuation of these values is continuing: in March 2004 the concession of M5 was bought by the state, and the M5 motorway was also included in the state-owned vignette system. This resulted in an average price change (the vignette system works with lower average costs than for the concession company, this can be observed in the basic data included in section 9).

As described in the previous sections, motorway tolls are an example of an economic instrument that can be targeted on specific routes with the possibility to influence road traffic usage. Changing toll values can influence significantly transport demand on the regulated route, and on alternative (parallel) routes. Similar to the analysis of fuel taxes, four different scenarios were tested in order to examine the user benefit changes as a result of motorway toll changes. These scenarios are:

T I.
Motorway toll decrease by 10%;

T II.
Motorway toll increase by 10%;

T III.
Motorway toll increase by 25%;

T IV.
Motorway toll increase to internalise all externalities.

Obviously, motorway toll changes can only be tested along the already tolled routes. These are M1 and M5 (as described in Table 6.4.8). The complementary routes, and the connecting routes remain the same (R5 complem. and M0), while the parallel (alternative) routes can be examined from the viewpoint of cross-price elasticity. The full table of the model calculations can be found in section 9.

In the first scenario (scenario T I) the motorway tolls on M1 and M5 are changed by 10%. This results in a demand increase on both road sections, and a demand decrease on the alternative routes. The results of scenario T I are shown in Table 6.4.17.

Table 6.4.17. General cost of one trip and user benefit changes in scenario T I. (motorway toll decrease by 10%)

	Road section
	Passenger transport
	Freight transport

	
	GT I.(€)
	(UBT I. (€)
	GT I. (€)
	(UBT I. (€)

	M1 tolled
	41,9463
	432 786
	16,97
	-3 183

	R1 parallel
	55,1660
	245 157
	20,03
	74 697

	M0 free
	8,5605
	0
	3,5865
	0

	M5 tolled
	48,0799
	4 930 684
	17,80
	2 748 094

	R5 parallel
	42,1810
	45 559
	18,70
	108 180

	R5 complem.
	17,22
	0
	6,28
	0

	Sum total:
	-
	5 654 187
	-
	2 927 788


As a result of the reduced motorway toll a resulting positive user benefit change is recorded for all road sections considered. For the tolled road sections the user benefits increase directly as a result of the lower out-of-pocket prices. Along the parallel routes the benefit increases because of time savings (higher travel speed), and the reduced number of accidents. This is a result of the reduced traffic on the alternative routes. Total user benefit increase (passenger and freight together) reaches €8,581,974 per annum for this scenario (T I.).

Some routes that are not affected by the change (M0 free section and R5 complementary section) do not experience any variation in terms of generalised cost of one trip and the user benefit. Of course, these might have been influenced as well by the change of motorway tolls in the beginning and end of them, but these changes are not simulated by the demand model described by Equation 6.4.4.

If motorway tolls are increased by 10% (scenario T II), user benefits will decrease. The out-of-pocket costs for road users will increase, and one trip will cost more than previously. This is reflected by the results of scenario T II shown in Table 6.4.18.

On the tolled sections, the benefit decrease is the result of the higher user costs. Along the alternative routes, the traffic volume increases and this causes more accidents and lower speed (time loss). All together, the welfare loss can reach €9,914,868 per annum along the whole corridor length. Again, non-tolled connection routes and complementary routes do not experience any change according to the model.

In scenario T III the implications of even higher toll increases (25%) are analysed. The results are presented at Table 6.4.19.

Table 6.4.18. General cost of one trip and user benefit changes in scenario T II. (motorway toll increase by 10%)

	Road section
	Passenger transport
	Freight transport

	
	GT II.(€)
	(UBT II. (€)
	GT II. (€)
	(UBT II. (€)

	M1 tolled
	42,36
	-705 774
	17,04
	-645 417

	R1 parallel
	55,87
	-544 233
	20,16
	-169 282

	M0 free
	8,56
	0
	3,59
	0

	M5 tolled
	53,79
	-4 915 922
	19,84
	-2 739 532

	R5 parallel
	42,23
	-20 471
	18,75
	-174 236

	R5 complem.
	17,22
	0
	6,28
	0

	Sum total:
	-
	-6 186 401
	-
	-3 728 468


Table 6.4.19. General cost of one trip and user benefit changes in scenario T III. (motorway toll increase by 25%)

	Road section
	Passenger transport
	Freight transport

	
	GT III.(€)
	(UBT III. (€)
	GT III. (€)
	(UBT III. (€)

	M1 tolled
	42,75
	-1 667 806
	17,15
	-1 477 199

	R1 parallel
	56,44
	-1 271 128
	20,25
	-370 642

	M0 free
	8,56
	0
	3,5865
	0

	M5 tolled
	58,07
	-12 270 111
	21,37
	-6 830 386

	R5 parallel
	42,26
	-63 314
	18,78
	-359 664

	R5 complem.
	17,22
	0
	6,28
	0

	Sum total:
	-
	-15 272 359
	-
	-9 037 891


The result of the significant toll increase is a relatively high welfare loss for the users: all together along the corridor IV users would experience a benefit loss of € 24,310,250 per annum. The traffic flow speed on alternative routes will fall, and time loss will increase. Together with this, the high traffic volume on R1 and R5 parallel will increase the number of fatal accidents.

The fourth scenario (T IV) examines the possibility of internalisation of the current external costs. This is possible only along the tolled routes, because the demand model does not contain any information on own price elasticity of the non-tolled routes. Therefore, firstly the external cost contents of the motorway tolls have to be determined. Similar to the fuel taxes, this can be derived from the total external costs on the selected corridor sections according to Equation 6.4.12.
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where

E:
total external cost for the selected route, [€];

D: 
transport demand, [pkm] or [tkm];

r:
vehicle occupancy ratio, value from section 9, [person/vehicle] or [tonne/vehicle]

pr0:
current price of road, [€/vkm];

Since the current average charges differ between the two tolled motorways (M1 and M5), and there is a big difference between the occupancy ratio of passenger and freight vehicles, there are four different values as a result. These are shown in Table 6.4.20.

Table 6.4.20. Motorway toll increase in % along the tolled routes in order to internalise externalities

	corridor section
	Passenger
	Freight

	M1 tolled
	333,56%
	863,19%

	M5 tolled
	28,81%
	81,64%


In contrast to fuel prices, motorway tolls can be distinguished between road sections and the purpose of road usage (passenger and freight). Therefore, in scenario T IV all the four different price changes are modelled in the same calculation and this allows us to get the exact costs of internalisation of external effects. The results are summarised in Table 6.4.21.

The modelled scenario of T IV could be considered as an approximation of the real costs: although the very high increase of the motorway toll on M1 (863.19% for freight) may be outside the valid interval of the demand model. As no data were available for such circumstances, the validity of the model cannot be verified under such extreme conditions. Furthermore, the feed-back of the demand change on external cost (as a result of the toll-change) is not modelled in the external cost calculation. However, the total user welfare loss might reach a figure of €226,126,752 per annum along the corridor IV in Hungary, and this underlines the importance of how external costs are taken into account.

Table 6.4.21. General cost of one trip and user benefit changes in scenario T IV. (motorway toll increase to internalise externalities)

	Road section
	Passenger transport
	Freight transport

	
	GT IV.(€)
	(UBT IV. (€)
	GT IV. (€)
	(UBT IV. (€)

	M1 tolled
	53,80
	-21 607 726
	29,60
	-64 248 349

	R1 parallel
	80,02
	-69 554 509
	25,23
	-33 437 466

	M0 free
	8,56
	0
	3,5865
	0

	M5 tolled
	59,16
	-14 134 550
	27,14
	-22 143 141

	R5 parallel
	42,27
	-73 467
	18,89
	-927 545

	R5 complem.
	17,22
	0
	6,28
	0

	Sum total:
	-
	-105 370 252
	-
	-120 756 501


Conclusions

As the previous tables showed, motorway tolls have relatively smaller welfare effects compared to fuel taxes. However, the regulatory impact of tolls may though be stronger because of historical reasons.

Fuel taxes have existed since motorisation levels started growing in Hungary, i.e. since the 1st World War. On the other hand, road tolling on motorways is not even a decade old. This results in a much higher public acceptance of fuel prices than motorway tolls. At the same time, road users are somehow immune to fuel prices changes (fuel taxes) while they are very sensitive to changes in the road price. This effect is even harder to explain because previously all roads and motorways were free of charge, and as a result, a large number of persons perceived a loss in required rights. The relative small welfare position change, but strong traffic influence, underlines the possibilities of the transport demand management effects of the economic instrument motorway tolls.

As a result of this, there is a significant difference between the two examined economic instruments. While fuel taxes have a limited influence on the traffic flow in general, but it has a strong economic effect, it can rather be used because of fiscal reason. This means that fuel taxes may have the primary aim to ensure the financial income of the central government. On the other hand, motorway tolls have relatively small welfare effects (the scenarios TI, TII, TIII, TIV have smaller user benefit change than FI, FII, FIII, and FIV do). This represents what could be called a “economic regulatory paradox”, i.e. the effect that the smaller welfare influence has stronger effect on user behaviour.

On this basis a key recommendation from this case study regarding economic instruments would be that motorway toll as the “cheaper”, more demand influencing and more selective instrument should be used to make changes in the transport distribution across parallel roads or even across modes. This has a smaller financial impact, but users react more strongly. In addition, the multiplicatory effect of it with respect to the economy is smaller than in the case of fuel taxes.

For implementation purposes it is important that motorway tolls are determined and announced very carefully. The best approach is to make it clear for the users, that tolls are used to manage the traffic flows and not to ensure the incomes of maintenance or road-building industries. Usually, tolls are set to cover various public or private expenses (road maintenance, infrastructure expansion, the desired return on equity of the concession company, internalisation of externalities, etc.) and this induces the viewpoint that the traffic managing/regulatory effects have secondary importance, and are only a result of the desired income gathering.

The above calculations have demonstrated that motorway tolls (or in general inter-urban road tolls) represent an instrument with possibility for significant impact on transport demand for selected routes and travel purposes. This can also be illustrated by the estimated cross-price elasticities. The results underline the importance of appropriate treatment of parallel routes. More precisely, the change of the road prices at a certain route has a strong effect on the transport demand for alternative routes. In some cases this results in strong protests among inhabitants who live next to the alternative road (with non-tolled or lower charges). The total impact has to be taken into account determined as the impacts on the tolled road together with impacts on all alternative routes.

Motorway tolls have further specific features: the used technology for the appropriate collection of charges is a strongly discussed issue. This issue is though outside the scope of this case study. However, it should be emphasised that the different techniques have different effects. A couple of examples illustrate this point:

· Toll gates are usually seen as the best solution from an equity viewpoint. This might be true, since at the check gate no user can avoid standard payment of the charges. On the other hand, it can slow down considerably the traffic flow. Toll gates are necessary, when the authority wants to keep 100% control of the traffic.

· Vignettes represent another option. The operating costs are comparatively low and its usage is simple. Furthermore, it does not cause congestion at the beginning or end of the journey. From an equity viewpoint it might though be problematic: in some cases the share of “free-riders” can reach 30-50%. Vignettes can only be used effectively for low or medium level charges, with permanent and strong control.

· Electronic toll collection (chipcard, radio-frequency identification, etc) combines the advantages of the vignette-system and toll gates. The main problems with this solution are that the associated vehicle equipment is rather expensive and that it requires strong commitment level of the driver/user.

The final conclusion of the analysis of economic instruments is that, in general cases, motorway/interurban road tolls appear a better instrument to influence the traffic flow than fuel taxes. Tolls have less financial effect (undesired welfare changes), though users are very sensitive to any toll changes in terms of traffic levels. However, other effects (like the multiplicatory effect, toll gathering techniques, etc) have to be taken into account as well, when making decisions about specific implementation. Furthermore, it has to be decided if tolling is used from the regulatory point of view or it has the task to ensure financial income of the state/concession company.

6.4.5.3 Model-calculations on the expansion of the infrastructure (M5 enlargement)

Although the length-elasticity has been calculated for all sections of the road corridor IV, most parts of the current available sections cannot be lengthened: the M1 and R1 run both from the state border to Budapest, and the same holds for the R5 (in the other direction). Therefore, the length-extension can be calculated only in the case of the M5, if the enlargement of it from Kiskunfélegyháza to the border station Röszke is achieved. This would mean that the currently available R5 complementary section will have a parallel motorway: the extended M5. The “new” length of the R5 parallel becomes the length of the current R5 parallel and the R5 complementary, and the M5 tolled will be some 50 km longer. This means that the R5 complementary section will not exist any more (0 km of length). In this case a user benefit increase can be gained through:

· higher vehicle speed both on M5 and R5 (time savings);

· less congestion on the current R5 complem. (accident cost savings);

· less accident risk.

The modelling of the enlargement of M5 to the Hungarian state border assumes the following changes and parameters:

· The traffic that is currently using R5 complementary section will be shared between R5 and the extended M5 according to the current traffic split between the M5 tolled and the R5 parallel.

· Along the extended M5, the current M5 tolled motorway charges will be applied.

· This enlargement does not affect the current traffic flow on M1, R1, M0 and the available sections of R5 parallel and M5 tolled.

· Traffic-speed balance will remain the same along the full section of M5.

· The current number of fatal accidents will be modified according to the traffic performance changes along R5 and M5.

· All other parameters (fuel price, value of time, etc.) remain the same.

The results of the modelling calculations regarding the enlargement of M5 to the state border are summarised in Table 6.4.22.

Table 6.4.22. Generalised cost values and user benefit changes in the case of the extension of M5 to the state border

	Corridor section
	Passenger
	Freight

	
	GE.(€)
	(UBE. (€)
	GE. (€)
	(UBE (€)

	M5 tolled (extended)
	27,00
	31 090 869
	16,80
	3 957 834

	R5 parallel (extended)
	17,22
	26 753 716
	13,89
	19 538 588

	Sum total
	-
	57 844 586
	-
	23 496 422


User benefits increase as a result of the extension of the M5 motorway totalling €81,341,007 per annum. This is a rather high welfare gain. Obviously, other impacts (that are not considered in the user benefit calculations, such as the construction costs and additional external costs) have to be taken into account to allow an overall assessment.

So far, there is only relative limited deployment of ITS solutions on the Hungarian road network. Highlights of Intelligent Transport Systems in Hungary include (Lindenbach, 2003):

· MARABU – This system concerns the motorway ring road around Budapest (MARABU – Management of Road Traffic Around Budapest). The tasks of MARABU include: (1) permanent monitoring of traffic on the M0 ring road, (2) improved utilization of the capacity of the M0 ring road, (3) optimum use of the distributor function of the ring road, (4) road safety improvement. This system involves collective traffic control and information systems using Variable Message Signs.

· MAESTRO – This system was introduced in 1999 on the M3 motorway. The aim of MAESTRO is primarily to achieve a higher level quality of road operation as well as improved traffic flow and road safety. Again, the system consists of collective traffic control and Variable Message Signs.

Other recent systems include ÚTMET Road and Weather Information System (aiming to support the winter road maintenance work) and ÚTFORG (a traffic data collection system being planned). In addition, there are various individual traffic and travel information systems, although these do not exit as comprehensive and integrated systems.

In the short-medium term it is anticipated that Hungary will expand ITS on the road network in accordance with the EU framework for ITS deployment and the national transport policy. In particular, the ITS development will focus on the following areas: (1) elimination of bottlenecks in the road network, (2) traffic control and information systems on the motorway network, (3) traffic control centres, (4) traveller information systems, (5) distance related road pricing, (6) ITS applications for the effective road operation.

Available evidence from previous ITS projects elsewhere suggest that deployment of telematics on the road network can have significant impacts. In particular, there are likely to be positive impacts on road capacity (increases in the range of 15-30%), road safety and environmental benefits (Somogyvári and Fi, 1998). In the case of variable message signs there are clear indications about significant net benefits in cost-benefit terms. For example, a UK study regarding VMS signs on the M40 northbound to or beyond Birmingham showed annual benefits of £68,000 from only two of the most commonly used displays compared to capital costs of approx. £150,000 leading to a high benefit-cost ratio (Robertson et al, 1994). Similar positive findings were obtained with respect to VMS strategies in the Ile-de-France (Motyka and James, 1994). 

6.4.6 Social regulations and their impacts on user groups

6.4.6.1 Objectives of the instrument “social regulations”

The most important aim of this measure is to increase the safety level of road traffic in general, taking into account that the largest proportion of accidents is caused by inappropriate behaviour of drivers. The second objective is to harmonise the transport sector across the European countries. There are different education cultures, training and refreshing courses and working conditions. Certifications and licences must be harmonised and standardised at European level, such that equal working conditions and driving control methods can be achieved. Due to this harmonisation, it is possible to provide the same conditions for the persons working in the transport sector in any of the EU Member States. That would contribute to ensure interoperability of road transport. Continuously controlled licensing, training and education can ensure that a driver from any member state can drive a vehicle anywhere in the EU, without making an additional exam etc.

6.4.6.2 Passenger transport

Table 6.4.23 shows the number of road accidents in Hungary causing personal injury. The number is decreasing but still high.

Table 6.4.23. Road accidents

	
	Accidents
	Persons

	Year
	Fatal accidents
	With serious injuries
	Slight injuries
	Total
	Killed
	Seriously injured
	Slightly injured
	Total

	1990
	2 185
	11 738
	13 878
	27 801
	2 432
	14 316
	22 680
	39 428

	1999
	1 180
	6 735
	11 008
	18 923
	1 306
	7 966
	16 704
	25 976

	2000
	1 064
	6 388
	10 041
	17 493
	1 200
	7 653
	15 045
	23 898

	2001
	1 132
	6 673
	10 700
	18 505
	1 239
	7 920
	16 229
	25 388


Source: Statistical Yearbook of Hungary

About two-thirds of all accidents happen on interurban roads, and most of these are the result of human factors. The percentage of accidents caused by the driver can be seen from the following list, according to accident reasons:

· Drivers’ fault, total accident rate:




87,7%.

· Within this, further reasons are the following:


Non-observance of the regulations concerning

· the changing of direction and turning:
27,1%

· inappropriate speed:
26,9%

· denied priority:
23,3%


Non-observance of rules for overtaking:

5,9%


Other fault of drivers:

16,8%

It is clear that speed and turning faults play a significant role in accidents. The most important issues come from the ignorance of the general rules of road traffic.

Speed is one of the most important factors for accidents, and it also determines the number of vehicles per given timeframe. According to Hungarian statistics, if the speed level on a 2nd category road, where the average speed is 70 km/h, is increased by 1 km/h, the frequency of accidents will increase by 3%. Making this growth on a 1st category road with an average speed of 90 km/h, the accidents will increase by 2,5%. In many cases the allowed speed in Hungary is lower than the safety speed level. It is often a real problem, that on interurban roads, drivers travel faster than allowed. It is also a reason for accidents, that these limitations often do not match reality as they are kept unnecessary low. When speed limit matches reality, where it is necessary, drivers do not observe the limits because they are used to overrun it. 

6.4.6.3 Freight transport

New driving time limitations

The maximum allowed driving time daily and weekly for lorries over 3,5 tons and for buses will from May 2004 be limited in Hungary (in accordance with EU rules), and parallel to this, the minimum rest period will be obligatory. 

The law, which came in force in the beginning of 2003, specifies the break of continuous driving after every 4½ hours for 45 minutes for drivers of HGVs and buses until the EU accession. This break has the aim to limit the fatigue of drivers, and to reduce the number of accidents because drivers are tired. The allowed maximum driving time and required breaks are shown in Table 6.4.24.

Table 6.4.24. Driving time restrictions

	Daily driving time
	9 hours two time a week

	Weekly driving time
	54 hours

	Driving time on two following weeks 
	90 hours

	Maximum driving time without stopping
	4,5 hours

	Minimal break of driving
	45 minutes after 4,5 hours driving, or 3 times 15 minutes

	NAPI PIHENŐIDŐ

	In case of one driver, daily driving times may change
	11 continuous hours within 24 hours, maximum 3 times a week the rest time can be reduced to 9 hours

	In case of two drivers
	8 hours every 30 hours periods


Using a control device

In the accession procedure of Hungary to the EU, it was a significant challenge for the transport sector to adapt to the technical facilities supporting the usage of the general prescriptions for HGV and bus drivers. The deteriorating road traffic safety across Europe, with substantial accidents occurring due to driver fatigue, makes it clear that there is a need for using control devices to monitor whether drivers comply with the requirements for rest time.

In the course of the accession period, according to the procedures made in 2002, all concerned vehicles must have been equipped with control devices, which document the activities of the driver. The successful completion of this programme will allow, not only the monitoring of various rules regarding driving and rest times, but from the beginning of 2003, also to set out prescriptions to ensure improved safety. It has been obvious for responsible drivers to include breaks during longer journeys. However, available evidence on accident statistics suggests that compulsory application of the control device can reduce the number of accidents and improve safety levels.

The control device’s construction, installation, use and testing, comply with Council Regulation (EEC) No. 3821/85 of 20 December 1985. If the normal and appropriate use of a control device installed on a vehicle is not possible, each crew member shall enter by hand the details corresponding to his occupational activities and rest periods on the record sheet using the appropriate graphic representation. The crew members must always have available, and be able to present for inspection record sheets for the current week and for the last day of the previous week on which they were driving. The employer and drivers shall be responsible for ensuring that the device is functioning correctly. Drivers shall not use dirty or damaged record sheets. Drivers shall use record sheets for each day they are driving, starting from the moment they take over the vehicle. The record sheet shall not be withdrawn before the end of the daily working period unless its withdrawal is otherwise authorised. No record sheet may be used to cover a period longer than that for which it is intended. The control device shall be designed such that it is possible for an authorised inspecting officer, if necessary after opening the equipment, to read the records relating to the nine hours preceding the time of the check without permanently deforming, damaging or soiling the sheet.

The control device must be able to record the following:

· distance travelled by the vehicle,

· speed of the vehicle,

· driving time,

· other periods of work or of availability,

· breaks from work and daily rest periods,

· opening of the case containing the record sheet,

· for electronic control devices, which are operating by signals transmitted electronically from the distance and speed sensor, any interruption exceeding 100 milliseconds in the power supply of the recording equipment (except lighting), in the power supply of the distance and speed sensor and any interruption in the signal, lead to the distance and speed sensor to have it noted.

A control device marking sheet is shown on Figure 6.4.9.

Figure 6.4.9. Control device marking sheet
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There have been several problematic areas regarding the control devices. As long as a driver has to put the disk manually into the equipment, and data are fixed by a pen, many drivers will attempt to manipulate it. Therefore, in order to enforce speed limits and rest time period regulations, it is necessary to introduce digital control devices.

This equipment has two digital devices: a central black-box with a high capacity memory, and a driver specified chip card, which must be inserted into the central device before starting. The device can store the speed parameters accurately and for a 24 hours interval, which can help to analyse an accident if necessary. The black-box is able to store the general behaviour of the driver for a whole year, and therefore it can be checked, e.g. which driver has driven the vehicle on a given day within the year. The driver specified dates are stored on the chip card for a month.

The control device is more secure, than the graphical ones, because the dates on the card are coded and drivers are unable to manipulate it.

Stronger controls on driving times and the use of digital control devices can reduce accidents (more than 95 % of accidents are due to human factors). High speed and too long driving times can make the driver to fall asleep. Also speed and driving time limits together can reduce number of accidents. 

We can state that speed limitations have very complex effects; this is shown in Figure 6.4.10. Among the possible effects are changes in the revenue from motorway tolls.

Figure 6.4.10. Effects of speed limits on a long term
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Licences

The minimum age for drivers engaged in the carriage of goods shall be as follows (from January 2001):

· 18 years for vehicles, including, where appropriate, trailers or semi trailers, having a permissible maximum weight of no more than 7.5 tonnes,

· 21 years, for other vehicles, or 18 years provided that the person concerned holds a certificate of professional competence confirming that he has completed a training course for drivers of vehicles intended for the carriage of goods by road. 

The minimum age drivers of passenger vehicles:

· any driver engaged in the carriage of passengers shall have reached the age of 21 years,

· any driver engaged in the carriage of passengers on journeys beyond a 50 km radius from the place where the vehicle is normally based must also fulfil one of the following conditions:

· He/she must have worked for at least one year in the carriage of goods as a driver of vehicles with a permissible maximum weight exceeding 3.5 tonnes,

· He/she must have worked for at least one year as a driver of vehicles used to provide passenger services on journeys within a 50 kilometre radius from the place where the vehicle is normally based, or other types of passenger services provided the competent authority considers that he has by so doing acquired the necessary experience,

· He/she must hold a certificate of professional competence recognised by one of the Contracting Parties confirming that he has completed a training course for drivers of vehicles intended for the carriage of passengers by road.

From March 2003 lorry drivers can only work in the EU if they are holding a valid EU driving licence. That is the first real step towards standardisation. The license is valid for 5 years, but can be extended. These licenses can be used to exclude non-licensed drivers from any of the EU countries. If a driver does not have this special licence, the employer can be imposed high fines.

Harmonisation and stronger licence requirements can lead to an increase of the service level. More educated drivers will be able to solve any critical situation; therefore a reduction of accidents is expected. An EU wide harmonised licence system will facilitate mobility, with any driver in possession of a common licence being allowed to work anywhere within the EU.

Operating licences

All Hungarian road service suppliers have from the 1st January 2003 been required to obtain special licences in order to be allowed to operate as a freight or passenger operating company. This licence requires the following:

· Actual capital of the owners: 10,000 EUR for the first vehicle, and 5800 EUR for each additional vehicle, or

· Certificate regarding the good financial status of the company.

Drivers and company owners have now to pass an EU acknowledged test, and all the transport vehicles should be issued with a new number plate (yellow background) as a certification. Only vehicles with this number plate are allowed to be used on the road by professional drivers.

6.4.6.4 Impact of social regulations

Empirical evidence regarding impacts of social regulations on road transportation is outlined in Annex 4 of this deliverable. In particular, it was highlighted that main impacts relate to improved road safety and enhanced working conditions for employees in the road haulage industry. Road hauliers may be negatively affected in financial terms due to higher costs, which in turn may have some negative effects on transport demand and possible mode choice towards other modes.

The complexity associated with social regulations and their impacts on the transport industry including transport demand effects prevented estimation of an empirical model and hence quantification in the context of the Hungarian road case study. However, it is possible to develop a more formal analytical framework to show how social regulations influence the transport industry and how this in turn translates into transport demand changes. This analytical framework could be used to establish a formal quantitative model to examine the effects of changes in social regulations as part of further research.

In the following we will demonstrate how one specific form of social regulation is likely to influence the road haulage industry, restrictions on lorry drivers driving time. The focus will be on how decisions by a typical road haulage company may change as the result of stricter limits on driving time. It should be acceptable to assess the influence of stricter limits by considering a typical company given the large number of companies within the road haulage industry and strong competitive pressure. It is assumed that these driving time limits are enforced by a public authority, such that the issue of compliance does not emerge. 

Stricter driving time limits will all else equal imply that the costs per unit of transport service increases for a road haulage company. The overall cost increase is caused by increased freight delivery time for those trips that are longer than the driving time limit, higher labour resources required for a given level of freight transport and reduced capacity utilization of the vehicle fleet. As a result it is possible that the road haulage company will reduce the activity level (e.g. measured in tonnes transported or tonne-kilometres). It should be noted that the impact of stricter driving time regulations on unit costs is likely in practice to vary among the road haulage companies depending on commodities transported, location of deliveries (incl. distance) and chosen production factor levels and mix. A given road haulage company may also attempt to increase freight rates to cover for the increased unit costs or accept a reduced profit margin. Provided that the road haulage industry is characterised by strong competition there may though only be limited scope to reduce profit margins (if only normal profit is taken into account). If we assume that all road haulage companies are experiencing the unit cost increase then for the market as a whole it is likely that there will both be some reduction in tonnes transported and increase in the average freight rates. A number of factors will determine the magnitude of these effects including how much unit cost increases as a result of stricter driving time limits. The elasticity of the demand for road freight transport services will then determine the extent to which freight rates will result in reduced demand. If the demand is completely inelastic the only effect will be increased freight rates but no effect on road freight demand. On the other hand if demand is completely elastic there will be no increase in freight rates and road freight demand will reduce. It is likely that road freight demand is between these two extremes. Available evidence on own-price elasticities of demand for freight transport was included in SPECTRUM Deliverable D6 ‘Measurement and treatment of the high level impacts of transport instrument packages’ (Table 4.2) and the information for road freight transport is shown in Table 6.4.25 covering different types of commodities.

The table demonstrates the variability in elasticities between different commodities. This reflects among other factors the extent to which there are easy available substitutes to road based freight transport (e.g. rail or air transport). 

Table 6.4.25. Own-price elasticities of demand for road freight transport

	
	Range surveyed
	Most likely range
	No. of studies

	Aggregate commodities
	0.05 – 1.34
	0.70 – 1.10
	1

	Assembled automobiles
	0.52 – 0.67
	0.50 – 0.70
	1

	Chemicals
	0.98 – 2.31
	1.00 – 1.90
	2

	Corn, wheat, etc.
	0.73 – 0.99
	0.70 – 1.00
	2

	Foods
	0.32 – 1.54
	0.50 – 1.30
	3

	Lumper, wood, etc.
	0.14 – 1.55
	0.10 – 0.60
	3

	Machinery
	0.04 – 1.23
	0.10 – 1.20
	3

	Primary metals and metallic products
	0.18 – 1.36
	0.30 – 1.10
	3

	Paper, plastic and rubber products
	1.05 – 2.97
	1.10 – 3.00
	2

	Refined petroleum products
	0.52 – 0.66
	0.50 – 0.70
	3

	Stone, clay and glass products
	1.03 – 2.17
	1.00 – 2.20
	2

	Textiles
	0.43 – 0.77
	0.40 – 0.80
	1


Note: all elasticity figures are negative 

Source: Oum et al (1990)

At this point it should be noted that the increase in cost may generate other responses in the road haulage companies. In particular, possible responses could concern productivity improvement strategies, including attempts towards reorganization and location of company. Additionally, the unit cost increase may also encourage in road transport companies to switch towards commodities with relative low own-price elasticity as well as changing towards short-distance deliveries (since short-distance deliveries may not be influenced by the stricter limits of driving time). A possible indirect effect on productivity levels in road haulage could result from the influence of stricter driving time limits on working conditions. The changes in road freight transport are likely to have positive implications on the freight demand for other modes. 

In addition to these impacts there are, as mentioned, likely to be positive safety implications.

The possible impacts of social regulations on road freight transport demand discussed above could be specified formally using the framework outlined in SPECTRUM deliverable D6 ‘Measurement and treatment of the high level impacts of transport instrument packages’, Chapter 4, where a partial equilibrium model for freight transport by different modes is outlined.

This model could form the basis for a quantification of the impacts of social regulations, although the empirical specification may require more disaggregated data on labour inputs as well as outputs (different commodities). This disaggregation is required to allow assessment of how changing social regulation will influence unit cost in the road freight transport industry.

Empirical determination of the demand function for freight transport by each mode requires data on:

· Production level by the transport using companies

· Unit labour cost in the transport using sector(s)

· Labour in the transport using sector(s)

· User cost of capital in the transport using sector(s)

· Transport input by each mode

· Price of transport by each mode

· Non-price costs for each mode

In addition, it is necessary to make assumptions concerning the production function(s) in the transport using sector(s), e.g. Cobb-Douglas or translog, in order to determine the transport demand function for each mode. 

The supply function for freight transport by each mode can be determined by data on:

· Labour cost

· Labour in each transport mode

· User cost of capital 

· Capital stock in each transport mode

· Supply of transport by each mode

· Piece of transport for each mode

· Other costs of each mode

· Technology used

· Transport when the capacity is fully utilised

Again, it is also required to specify the functional form for the production function for each transport mode in order to estimate the modal transport supply functions. It should be noted that the empirical estimation is not trivial and there is substantial scope for further research in this area. 

6.4.6.5 Summary

By implementing social regulations for the freight transport sector, the overall safety performance can be improved. For example, reductions in speed limits together with stricter enforcement, can improve the road transport safety. 

The effect of social regulations cannot be analysed separately, such measures should be seen in context with other instruments such as tolls, telematics, and land use policies. If truck drivers are allowed to drive on roads passing through small villages, low speed limits has to be ensured in order to avoid accidents. This may have a side-effect of making other modes more advantageous than road based traffic.  The introduction of motorway tolls may generate an increase in accidents on alternative roads as road users search for non-tolled roads. This is the case in Hungary where there is a main road running in parallel to each motorway. If motorway toll increases, traffic will shift to these complementary roads, leading to higher environmental externalities, congestion, and reduced safety performance. 

Using telematics for freight transport is also closely linked to social regulations, because optimal route choice and avoidance of congestion influence driving time, where driving time limits may influence decision-making by the drivers. 

Speed limits are partly determined by land use policies. If a road passes through a village, speed levels must be reduced. Therefore, land use policy has an important role in the context of implementing social regulations. In the case of Hungary it is an important problem, as all main roads, which form part of the European transport corridors (except motorways), go through several towns and villages. As a result speed levels have to be reduced for those sections in order to prevent accidents. But reduced speed causes higher resistance from the operators, because travel time can be much higher. There are several road sectors in Hungary, where speed limits lack a clear basis. This fact enhances the behaviour of drivers not to keep speed even where it is reasonable. In case of freight transport it is of less importance, because control devices are used and speed can be checked after; but not in case of individual traffic. 

6.4.7 Conclusions

The instruments (fuel taxes, tolls, infrastructure expansion and social regulations) examined in this section belong to the three different instrument groups considered within Spectrum. It has been possible to model quantitatively the impacts associated with fuel tax, motorway tolls and infrastructure expansion. Impacts associated with social regulations have not been possible to be modelled due to the complexities associated with that instrument.  Instead, a rather descriptive approach was utilised to examine key issues for social regulations. In addition, the likely impacts of social regulations were considered with particular emphasis on the changes in demand.

In general, the modelling results show that both fuel taxes and motorway tolls have very strong financial effects on users. If the cost for users increases, there will be a direct welfare loss (lower user benefits). This may though be compensated by reduced externalities associated with road transport and revenue recycling effects.

Fuel taxation is a “general” economic instrument with effects influencing the entire road transport market. Indeed, fuel taxes in Hungary are mainly not used to manage road traffic, but rather to ensure the financial position of the central government budget.

Motorway tolls are closer to the “user pays” principle. These tolls represent a targeted approach towards influencing traffic demand on selected routes, purposes or timings. As a result tolls have been more successful than fuel taxes in managing road transport capacity.

It was possible to examine the impacts associated with infrastructure expansion with specific reference to extension of the M5 motorway. The results suggest that this scheme would lead to significant increases in user benefits. A full assessment should take into account construction costs and impacts on externalities. 

The descriptive analysis of social regulations (such as driving time restrictions and speed limits) suggested that such instruments could have significant impacts on the road safety performance. An analytical framework was outlined to set out the likely impacts of social regulations focussing on the implications on transport demand and freight rates. However, this instrument is very complex in the sense that it is difficult to examine separately. In general, social regulations are not determined independently of other instruments such as land use policies and motorway tolls.

The effects of telematics were not included into the model, because there are no relevant equipments used along road corridor IV. But it is worth mentioning what possible effects they could have. Variable Message Signs can give an advice regarding optimal speed. On motorways, it can have a big role on the sectors coming into the city. They would be useful on the city border sector of M1, because this is the most critical track around Budapest. Reduction in traffic jams could be achieved by using such equipments. Another solution could be a navigation system that suggests alternative route even before the boundary of the city. This system would be more successful because people usually do not keep the suggested speed, not even in Budapest where some VMS already exist. Another example for such equipments is the parking guidance system, which is useful at the boundary of the city; but must be combined with P+R facilities. When talking about road corridor IV, it is evident that these parking facilities and the parking guidance information systems should be installed next to the motorways. But based on the present state, very few people would leave their car far from the centre of the city, so that type of P+R facilities may be less successful. Therefore, one cost-effective alternative for using telematics could be radio based applications. If there is road works, accidents, such that alternative routes are necessary, the radio turns on automatically, and informs the driver about the situation. This would affect both route choice, and timing of travel. 

The modelling approach and the analysis have some limits and issues that have not been taken into consideration. Therefore, we have not established global and complex results concerning the entire traffic and change in user benefits along road corridor IV. Further work and analysis could be based on examination of the following effects.

· The increased traffic on complementary roads causes more accidents, and this influences user benefit in a negative way. However, on the tolled motorway sectors, traffic remains low, but speed is expected to grow. This complex idea causes different effects on the number of accidents. The question would be, how tolls influence the number of accidents taking into account both complementary roads and motorways?

· Reduction in traffic on motorways can theoretically increase speed, but this is not relevant, since there are no traffic jams on Hungarian motorways, and there have not been any before tolls, neither. However, increased speed would result in spare time on motorways, which means an increase in user benefits. On the other hand, on the complementary roads, we have to deal with the opposite effect. 

· Although telematics is not included into the model, it is a question, whether some applications could reduce traffic jams, or increase speed. In some sectors, there are more complementary road sectors, and the choice could be based on providing real time information about the selected sector. This analysis can be based only on theoretical approaches, since no application is used on Hungarian motorways (expect some displays that show the actual speed).

· Concerning the social regulatory instruments, further work could be based on the analysis, if these instruments have separate effects on motorways and roads. It is very difficult to express the effects by numbers; that is because a rather descriptive analysis was given in the case study. However, these different effects are worth including, if there are any.

7 Synthesis

7.1 Overview

In this section we present synthetic results derived from the interurban case studies. The aim here is to put emphasis on key findings and, whenever possible, to make comparisons among instruments considered in each case study, and across the case studies themselves. We will follow the same case study ordering as above. For each of these case studies we summarized information about background and instruments selected, objectives of the case study and the different modeling steps followed to fulfill those objectives. Finally we report on the main results, and discuss the interaction of instruments and equity implications. 
Four interurban case studies have been carried out. Two of them are related to nodal infrastructures (Madrid Airport and Port of Antwerp), whilst the other two concentrated on specific infrastructure corridors (Road Corridor IV and the UK East Coast Main Line). At the same time, four important modes of transport were being subject to analysis: air, rail, sea and road transport.

With respect to instruments analysed, economic instruments appeared to be very important in most case studies, and quite probably their analysis might be regarded as one of the core contributions of this deliverable. Economic instruments were examined in detail in the Madrid Airport, UK East Coast Main Line and Road Corridor IV case studies. For the airport case study several pricing scenarios, ranging from first best to clearing pricing, were considered. In addition a noise charge on social marginal cost of noise grounds was proposed. As for the rail case study, implementation of a scarcity charge was the main object of study. It was found that both, the profitability and the net social benefits, are by far highest for allocation of paths to the main operator, GNER to improve frequencies. This would be the outcome of an auction if this could be arranged. For the Road Corridor IV, different charging scenarios concerning changes in fuel taxes and toll levels were the object of study. It was found that motorway tolls would not have such a strong welfare effect as fuel taxes would. This is due to the fact, that in Hungary there is a much better public acceptance of fuel prices than motorway tolls, and road users are not responding strongly to changes in fuel prices (fuel taxes) whilst act very sensitive to changes in the road price.

The importance of the social costs associated with externalities, and the appropriateness to internalise them through economic instruments was pointed out in all case studies. For Madrid Airport case study, aircraft noise nuisance was quite probably the most worrying externality to be considered. It has become a serious problem and has led to substantial negotiations with neighbouring councils’ representatives. For this reason, one aim of this case study was to produce a basic framework for the establishment of a future noise charge at the airport. In the rail case study, the need to internalise external costs was also noted, and several estimates of them from previous studies were included in the analysis. The same matter was briefly addressed, due to lack of reliable data, in the Port of Antwerp case study. It was recommended to consider this issue in future research. Finally, the different scenarios analysed in the Hungarian Road Corridor IV case study, were devised to internalise external costs of roads either through the fuel price or through tolls as economic instruments.

In addition, all case studies, but the railways one, selected the infrastructure expansion as a relevant instrument. Modelling complexities in the case of the UK East Coast Main Rail Line, deterred the treatment of such instrument. Nevertheless, a brief exposition of key issues regarding rail infrastructure expansion has been provided in section 6.2 and with greater detail in annex 2 of this Deliverable.

In the case of Madrid-Barajas airport, a strategic new infrastructure investment was being developed at the time this case study was being taken forward. To this respect, the problem of allocating capacity and adequate pricing proved to be instruments closely interlinked with the impact of new infrastructure itself. For the Port of Antwerp, the deepening of the river Scheldt and the removing of locks inside the port were regarded as physical instruments as well, with important positive effects on shippers, passengers and shipping companies. Finally, road expansion was examined in the Road Corridor IV case study at Hungary, and important welfare gains were reported.
Finally, regulatory instruments were examined in most cases. Slot allocation procedures were studied for Madrid-Barajas Airport, social regulations concerning private and freight drivers were analysed in the Road Corridor IV case study. A set of regulatory measures (introduction of standard loading units, improved training requirements and introduction of different handling methods) were studied in the port of Antwerp case study. In the rail modeling case study, although the focus was on access charging, its approach implicitly implies an introduction of an auction framework for capacity allocation, which shows the close link between charging and capacity allocation principles.

This Deliverable presents each case study, taking into consideration the intrinsic nature or specificities of the basic infrastructure related to each interurban mode, i.e. whether the infrastructure can be considered a node or a corridor and the information about the instruments that have been studied within empirical models. We also need to note that this Deliverable is concentrated on the results of the instruments measured at the interurban scale. Obviously, we are aware that important issues relate to the extent to which our case studies may be represented as closed systems. For example, there are important interactions between urban and inter-urban traffic around the airports of the cities. This issue is even more important in the case of airport expansion programmes. If an airport is being expanded, it would be necessary to assess the impacts on the access to the airports, because a bottleneck may appear as a consequence of an increase of surface transport movements to the airport. 

Similar events may be present in the case of expansions of ports. One can imagine many companies involved in exporting to/from the hinterland region around a port. While many goods arrive to the port by sea, and leave the area for destination markets also by sea, transport between the port and factories in the region remains surface—either by road or rail. In this case, it would be necessary to assess issues related to “multimodality” or “intermodality”.

Multimodality is gaining increased relevance within the European context, because it has been frequently argued that substitution of trains for planes on airline short haul services is considered desirable for different reasons, but mainly for environmental reasons. The EU in its White Paper on transport called for co-operation between the modes and stated that “network planning should therefore seek to take advantage of the ability of high speed trains to replace air transport and encourage rail companies, airlines and airport managers not just to compete, but also to cooperate.” The White Paper also states that: “we can no longer think of maintaining air links to destinations for where there is a competitive high-speed rail alternative” (CEC, 2001), requiring a more active role for inland waterways and maritime modes of transport.

So there are important interactions between urban and interurban areas, and between distinct interurban transport modes. These issues are important but they have not been addressed specifically in each of the WP6 case studies. They will be properly addressed in WP7 ‘Packages of Interurban Measures’, where packages of instruments, inter-modal transport corridors and interaction between passenger and freight traffic will be analyzed thorough specific models. The case studies in this Deliverable are intrinsically local in nature and uni-modal with respect to the interaction of different transport modes, and they examine impacts on specific transport nodes and corridors.

7.2 Madrid-Barajas Airport

Barajas airport is the principal gateway of the Spanish airport system. Madrid Barajas Airport saw last year a total of 35 million passengers, and accounted for 27% of air traffic between the EU and South America. Some analysts have foreseen that future air deregulation in Europe, the United States of America and Asia will continue to put pressure on the Spanish airport system. In the face of this situation, the government has given high priority to airport infrastructure expansion plans. The capacity expansion programme for Barajas airport will change the present capacity of 80 air traffic movements per hour up to 120 air traffic movements in two different phases. The first one will increase the capacity up to 100 movements and it is expected to be finished in the beginning of winter 2005, and the second one will definitely increase the capacity up to 120 movements and new aircrafts could land and take-off at the beginning of winter 2006. At the opening of the new facilities, Barajas airport will have a design capacity of 80 million passengers per year with four runways and four passengers’ terminal buildings. 

Four instruments were analysed in this case study: slot pricing (economic), slot allocation (regulatory), expansion of the infrastructure (physical) and noise charges (economic). Nevertheless, given the very close linkages between instruments, a joint consideration of slot pricing, slot allocation and the impact of new infrastructure was made in the analysis as a first step. The study proceeded by analysing the impact of a noise charge.

1. Slot pricing, slot allocation and capacity expansion. 

The concept of ‘potential loss of social welfare’ developed by Lu and Plagiary (2004) when the lack of adequate capacity preclude the potential demand from using the airport, was the starting point. Social welfare generated from aeronautical services during hour i was assumed to be:
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Where,

· 
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is the willingness to pay (or utility) of airlines using aeronautical services when q units of aeronautical services are consumed during hour i;

· 
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 is the price charged for a flight using aeronautical services during hour i;

· 
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 is the demand (the number of flights) for using aeronautical services when price is set at Pi during hour i;

· c is the unit operating costs of providing each unit of aeronautical services;

· Ki is capacity of aeronautical services during hour i; and

· r is the capacity cost of providing each unit of aeronautical services.

The basic year of reference was 2002, and data was provided by AENA. Four scenarios were analysed: 

· the case of a publicly owned airport whose objective is to maximize social welfare without any financial constraint (p=MC),

· the airport is subject to a short-run break-even financial constraint, so the financial break-even situation is achieved period by period (second-best situation p=AC),

· the market-clearing price is established, this is the price at which demand is equal to the level of available airport capacity,

· the actual price.

For the summer season of the year 2002, 168 pairs (Pt, Qt) were estimated, corresponding to the seven days of the week and the 24 hours of each day. For the majority of the hours of the weekdays, it was shown that the potential demand was higher than capacity. For most of the day, the market-clearing prices coincided with the first-best prices because the lack of adequate capacity to attend the excess of demand prevails. It is also interesting to note that for this reason, first best prices were higher than the present and second best prices. 

On the contrary, when there was excess of capacity, first-best prices and market-clear prices were lower than present average aeronautical charges. In this case, airport authorities would need to cut prices in order to reduce the potential loss of social welfare. This situation is common during the night hours. In case of market-clearing prices, the airport authorities would even need to subsidize the use of the airport during these hours.

Nevertheless, this result would be difficult to implement due to the existing problems during the night hours with the surrounding areas in terms of noise disturbance.

In a second step, impact of above pricing schemes in terms of airlines’ welfare from aeronautical activities was computed and compared. The airline surplus during hour t was assumed to be:



[image: image86.wmf]2

0

()()()

ttt

t

Kqq

ttttt

K

CSPPqPdqPqPdq

-

=-+-

òò




Gains in social welfare derived from first best pricing policies with respect to the present situation showed a range from 3 per cent during night hours, to 11 per cent at other day hours. It was shown that on average in a year if airport authorities set aeronautical prices to the first-price level, the potential gains would be about a 6 per cent; meanwhile if a second-best policy was applied the potential gains would be about 2 per cent; and finally if they expand the use of the airport at its maximum declared capacity (market-clearing pricing policy), the potential losses of social welfare would be about the 17 per cent. However, one of the main caveats of this analysis is that the social welfare from non-aeronautical services has not been considered, and results can change significantly if there are strong complementarities between these two activities.

2. A noise charge.

Noise is quite likely the most worrying externality that arises at airports around the world. For the case of Madrid Barajas, it has become a serious problem and has lead to substantial negotiations with representatives from neighbouring communities. At the moment, there is no noise surcharge at Madrid Barajas airport. Nevertheless, actual noise level is the result of a combination of reduction of noise at source (quieter aircraft) and implementation of several noise abatement measures.
For the study of this instrument, a similar methodology as in Morrell and Lu (2000) and Lu and Morrell (2001) was applied. The annual total noise social cost CN was derived from the following formulae:
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where,

INDI: NDI (noise depreciation index) expressed as a percentage.

Pv: annual average house rent in the vicinity of the airport.

Nai-N0: Noise level above the background level, with Nai is the average noise for the ith section of the noise contour, and No is the background or ambient noise.

Hi: number of residences within the ith zone of the noise contour.

The annual house rent “Pv” could be converted from the average house value in the vicinity of the airport “P”, by the above capital recovery equation, where “r” is the mortgage interest rate, and “n” is the average house lifetime.

With average and marginal social cost of noise in terms of additional dB above the background noise level defined as:
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Two scenarios were considered for the analysis: 

· Scenario 2000. For this year noise contours were calculated by AENA by application of the Integrated Noise Model (INM version 5.2a)

· Scenario 2004-2014-Maximum Capacity. In this case, a newer version of the Integrated Noise Model was used (INM version 6.0c). Contours for this scenario are based on the “average” of the three years.

Estimates of the total costs of noise at Madrid Barajas airport show that this will be decreasing quite substantially from year 2000 to the future scenario. Such a reduction in the noise costs (close to 60%) is the result of a combination of several abatement measures, including reduction of noise at source, and careful selection of approaching and climbing procedures. It must be noted that the reduction is obtained in spite of the fact that number of operations and processed passengers are expected to roughly double in the coming future.

Marginal and average costs of noise were computed as well. It was observed that they are very similar for both scenarios. This is in spite of the fact that the number of people, and houses affected by noise, are greater for the future scenario, though levels of noise exposure are smaller. Another important feature was that total and average noise costs were increasing with level of noise, hence capturing the fact that annoyance increments exponentially with decibels. But for the average noise cost to increase it must necessarily be that the marginal cost would be higher than the average, as it actually happened. 

Consequently, a basic framework for the introduction of a noise charge in Madrid Barajas was developed. According to case study estimates and for scenario 2000 a basic noise charge per operation and additional decibel of 29 € should have been in place. For the future scenario such a fee reduces to 8 €. In a first best world, information on noise footprints for each aircraft would be required in order to be more precise about differentiated noise charges. Nevertheless, this information was not made available. 

In this case study interaction of instruments is a very relevant matter. Whenever an infrastructure expansion is taking place, issues regarding allocation of new slots, and appropriate pricing will arise. For Madrid-Barajas airport, availability of an increased capacity means that, for at least some time, the airport might be operating without capacity constraints. In such a case, allocation of capacity would not have to be problematic, and all that is needed is adequate pricing.  However, as quality of infrastructure differs between new and old terminals, an additional issue appears. How to allocate different quality terminal to different carriers? Would price discrimination be feasible and desirable? This is a real problem that has already proved complicated to deal with at Madrid airport. A non-scarce infrastructure may become scarce due to lack of quality and inadequate pricing.

On the other hand, treatment of externalities ought to be jointly considered in the slot pricing problem. Furthermore, in the specific case of noise at airports, noise charges are only one possible tool intended to internalise externalities. Other command and control approaches are more frequent in place in the form of noise abatement and control procedures. Therefore, the treatment of noise pollution (and air pollution too) at airports, usually takes the form of a package of regulatory and economic instruments. In turn, economic instruments like a noise surcharge or rebate, would have to be consistently considered in the wider slot pricing scheme.

Concerning equity, a couple of issues may be worth mentioning. First, when airports failed to price adequately for the scarce capacity (as it is the case of Barajas airport), it will be incumbent airlines which will get scarcity rents (Starkie, 1998), as they will be charging passengers scarcity prices. The second issue concerns allocation of noise costs among neighbouring areas. Whenever the airport management change approach (e.g. climbing procedures at the airport), this implies redistributing noise costs among people exposed. Even when total costs of noise were decreasing by an outstanding amount of 60%, there were three areas (Algete, Coslada and Paracuellos) around the airport that will actually be exposed to significantly higher noise costs in the future scenario. More specifically, the greatest noise cost will be affecting the San Fernando de Henares municipality, which in turn, is the area that presents the lowest average house price. Something similar happens with Coslada. Compensatory mechanisms would ideally have to focus on those groups of residents experiencing the strongest adverse impacts.

7.3 United Kingdom East Coast Rail Line

The East Coast Main Line is a key trunk route of the British rail network, running from London to Yorkshire, Newcastle and Scotland.  There is competition for scarce capacity from a number of operators, and this case study considered how to deal with this issue of scarce capacity.

The main operator of long distance passenger services on this route is currently Great North Eastern Railways (GNER).  However, a few years ago a new open access operator, Hull Trains, a subsidiary of GB Rail, was granted access rights to operate through trains between London and Hull. The line from London to Doncaster also carries freight traffic, including between Peterborough and Doncaster container trains operated by Freightliner and by GB Railfreight linking Northern England with the port of Felixstowe.

There is a shortage of capacity over the Peterborough-Doncaster stretch of the route, which is mainly double track with occasional passing loops. GNER would like to increase frequencies and in particular to operate a half hourly service all day between London and Leeds. At the time of the data collection, Hull Trains was  operating four trains per day in each direction between Hull and London, and would like to expand to a two hourly service. At the same time freight traffic, and in particular container traffic to Felixstowe, is growing and there is a demand for more freight paths. 

Instruments considered were:

1. Administrative slot allocation

This is the method currently in use but it appeared not to have achieved an optimal result.

2. Scarcity prices

If a price were added to the variable charge for track access to reflect the opportunity cost of scarce capacity this would raise the price of track access substantially.  Thus existing charges substantially understate the marginal social cost of track use on busy lines such as this.  However, calculation of the appropriate charge is relatively complex.

3. Auctioning

In the case examined, auctioning would have led to the slots being allocated to the optimum use.  However, externalities and user benefits form a large part of the benefits of alternative slot allocations so in the absence of appropriate subsidies, auctioning could not be relied upon to give an optimal result.  Moreover the auctioning process is itself complex.

Dealing with the issue of scarce capacity is therefore not easy; there is no simple answer.  However, to the extent that ignoring it understates the marginal social cost of track access, there is a strong case for including scarcity in the price of track access, even if the calculation and application of the results have to be simplified to make them workable.

In this case study a complex simulation exercise was carried out and most efforts were directed to the analysis of a scarcity charge. The examined approach for access charging implies that capacity allocation would be arranged through a market-based framework such as auctioning. Furthermore, the case study involves consideration as to the need for subsidies to ensure that the outcome maximizes social welfare. It should be noticed that the adopted modeling framework can be adapted to examine the implications of infrastructure expansion (physical instrument) and quality regulation (regulatory instrument). Both these instruments were considered in detail as part of the rail literature review.

The basis of the approach taken here is that operators should be charged for the capacity they use in accordance with the social opportunity cost of that capacity. In order to implement this approach it is necessary first to measure the amount of capacity used by each train run, and then to estimate its opportunity cost. 

The big problem with measuring rail capacity is that the capacity of a given stretch of railway line depends not just on its physical characteristics (number of tracks, signaling system, line speed) but also on the characteristics of the trains using it, and in particular whether they are traveling at different speeds, and the order in which they run.

When considering services other than those of the prime user of the route, it will often be sensible to measure opportunity cost in terms of the value of an additional standard path to the prime user. The prime user is usually a passenger operator, and existing passenger demand forecasting models (such as the industry standard model MOIRA or the more detailed simulation model PRAISE) may be used to forecast the impact on demand and revenue of the allocation of the additional slot. In addition it is necessary to forecast user benefits not captured as revenue, and non user benefits – in particular the proportion of traffic diverted from road and the saving in external cost that entails. 

The value of the passenger slots were estimated using the PRAISE model. The PRAISE (Privatised Rail Services) model was developed at the Institute for Transport Studies, University of Leeds to look at the potential for open access competition following the privatisation of rail services (Whelan et al, 1997, Preston et al, 1999). The model was initially developed to assess competition on the Leeds to London corridor but it has subsequently been applied to other routes in the UK (Gatwick Express) and overseas (Sweden). More recently, the model has been re-written and developed on behalf of the Strategic Rail Authority as a Windows software package capable of assessing demand and costs for small networks of stations incorporating the services of up to 5 operators, each with 10 different ticket types (Whelan, 2002). The software comprises a demand model, a cost model and an evaluation model.
PRAISE forecasts demand for individual services and ticket type, taking account of fares, journey times, desired departure times and overcrowding, so it is very useful for looking at issues concerning capacity, detailed timetabling and fares and ticket restrictions, as well as competition between different operators.  This demand model has a hierarchical structure. It was of particular interest to the analysis and therefore, it was described in detail in the case study (see Section 6.2).

There were three stages to the calibration of the demand model. The first involves the estimation of the generalised cost of travel for each return service and ticket combination. The second involves setting the ‘scales’ of the choice model so that it replicates known elasticities of demand. The third involves calibrating ticket specific constants to ensure that the base market shares can be replicated.

The way in which the model was applied is outlined in the step-by-step procedure shown below:

i. For each origin-destination pair on the network in a given operational period (e.g. a typical weekday), the model generates a sample of i simulated individuals with given tastes and desired outward and return leg departure times. Tastes are expressed in terms of relative journey attribute valuations (e.g. the value of time) and elasticities of demand.

ii. For each simulated individual, the model estimates the generalised cost of travel for each available ticket type and return-service combination 

iii. The market shares for each service and ticket type are then estimated by averaging the derived probabilities over all simulated individuals.

iv. To allow for the fact that changing fares and services will change the overall demand for rail, the upper level of the model is structured to allow rail’s market share to expand or contract according to the overall quality of rail, as defined by average fare levels and generalised journey times.

v. The number of individuals using each travel option is then estimated by factoring the relevant market share information (steps iii and iv) by the base period demand, which is defined by the user.

vi. Using load factors based on number of individuals on a particular service, an overcrowding penalty is calculated for each service. Steps ii to v are then repeated, incorporating any overcrowding penalty for services into the generalised cost calculation of step ii.

The cost model employs a cost accounting approach incorporating, costs that are related to operating hours, costs that are related to train kilometers and fixed costs. Costs can be varied by operator and rolling stock type and can be combined with estimates of revenue to generate forecasts of operator profitability. 

The model generates output that can be used in a formal appraisal system. This output includes, passenger demand, passenger distance, operator revenue, operator costs, profitability, user benefits (consumer surplus), overcrowding, and diversion to and from other modes in terms of passenger numbers and passenger distance. 

As the PRAISE model does not carry out a full appraisal incorporating valuations of external costs, these external costs were taken from the study of Sansom et al (2001). Externalities included were: congestion, noise, air pollution and climate change. 

Because of the confidentiality of some of the data, it was not possible to reproduce detailed quantitative results here. However, the key findings are reported here in qualitative terms.

In terms of net social benefits, GNER use of the representative peak path gave the highest values for passenger use. However, there were very large differences between private and social profitability, with Hull Trains making more private profit from the use of this path, suggesting that auctioning without the payment of explicit subsidies to operators to reflect the social benefits of the use of the paths would not always give the optimum result. However, much greater than the benefit from using the paths for passenger trains was the imputed benefit from using the paths for freight. Although it is not clear exactly how much capacity would be required for an additional freight train, the large disparity between benefits for passenger and freight use suggest that this result would be robust

The results seem to confirm the view that existing variable charges for the use of infrastructure on key main lines where capacity is scarce are too low as a result of the neglect of scarcity in the charges set.

The results indicate that use of capacity for an additional peak path for freight traffic on this line, which is dominated by 125 mph passenger trains, is the most efficient. However, as speed is not as crucial for freight, a policy of developing alternative routes for freight may be the most appropriate solution (a secondary route does exist between Doncaster and Peterborough via Lincoln, although it would require upgrading to take heavy flows of freight). 

All the results assume that each operator would only need a single path per train run. However, given that the prime use of the route in question is for 125mph passenger trains, it is likely that freight services, and possibly also Hull Trains whilst they are limited to 100mph rolling stock, would require more than one path per train. Where a train (because it is faster or slower than neighbouring trains) consumes track capacity that requires removal of more than one other train, it should be charged for the appropriate number of paths. 
Finally, given that the model is based on a simulation of individuals whose tastes only vary by their desired departure times, it is very difficult to say anything meaningful on equity of impacts from the various scenarios. To do so we would need to make assumptions regarding individual’s income, with the only socio-economic data being their origin station. There would be added complications of trying to ascertain who the final beneficiaries would be, and thus the distributive implications in the case of changes in freight services. Even in the passenger rail scenarios, it is unclear who the final beneficiaries are for business users, as the benefit is passed through to the firm employing the passenger, rather than the passenger themselves (except for the self-employed). For these reasons a comprehensive discussion of equity issues was left out of the final analysis. 

7.4 Port of Antwerp

The Port of Antwerp is located within the Hamburg-Le Havre range. This range contains a number of the larger world ports. Its European hinterland is one of the largest consumer and producer areas in the world. It offers a good balance between general cargo, neo-bulk and bulk transport, and at present, is a partly locked and partly tidal port. Antwerp and its port are connected with the hinterland by all possible transport modes (i.e. rail, road, inland navigation, pipeline). As different vessel sizes move into the Port of Antwerp, the following typology was utilized: 

· Container vessels: 200 TEU, 600 TEU and 3,000 TEU ;

· General cargo vessels, dry bulk carriers and tankers: 2,500 dwt, 8,000 dwt and 45,000 dwt;

· Passenger vessels: 200, 700 and 1,500 passengers.

Selected instruments were separated into two groups: 

1. Physical instruments: a) deepening the river Scheldt and b) removing locks inside the port.

Further deepening works are assumed to make tide-independent navigation possible for draughts up to 46' (14 m), with important benefits derived for shippers in terms of smaller waiting times and hence smaller opportunity costs of the goods shipped, for passengers in terms of smaller time opportunity costs, and for shipping companies that will observe cost reductions. Something similar happens with the instrument removing locks. Having locks removed will also bring about time gains, which can be again translated into benefits for shippers, passengers and shipping companies. For this first set of physical measures the database used comprised all ships calls at the Port of Antwerp during May 2001.

In order to estimate the opportunity costs of commodities, the rule developed by Blauwens and Van de Voorde (1988) was applied. According to this formula:

One hour cost = 0.0000848 * Value of the goods

Therefore, average values of the different commodities per ship were required. Categories of vessels analysed included: general cargo, containers, dry bulk and liquid bulk. This case study reported estimates of marginal time costs per cargo vessel, distinguishing among type of vessels, draughts ranges and entering or leaving manoeuvres.

The value of user time gained for passengers was based on a value of time (per hour) of 10.69 euros per person. Estimates on values of passengers’ time and marginal time cost per vessel were obtained for the three categories of passengers vessels considered.

A further benefit from deepening or removing locks can be encountered on shipping companies’ side. If time needed to enter or leave the port gets shorter, shipping companies would have lower expenses (out-of-pocket) and less opportunity costs of capital involved in their vessels. In this regard, the Port of Antwerp case study produced estimates on several important shipping companies cost items. More specifically, estimates on: fuel consumption and crew costs per different types of vessels and categories and operating and maintenance expenses.

Although the instrument removing locks is, concerning agents affected, quite similar to deepening the river Scheldt, it has another important and very distinct effect: it shifts a large deal of the problem towards the handling side, and therefore towards terminal operators. This cost is exactly one of the reasons why locks were installed. Therefore, in addition to evaluation of impact on shippers, passengers and shipping companies, the analysis of the instrument removing locks required some consideration of terminal operators. Hence estimates on several terminal operation cost items were produced as well. To this extent, results refer to: wages for cargo handling, storage workers’ wages, large gantry cranes and total maintenance and operation costs.

All these estimates constitute an important reference framework when evaluating the impact of different instruments, and a valuable contribution that might be transferable to some extent to other port contexts. 

2. Regulatory instruments: a) introduction of standard loading units; b) improved training requirements and c) introduction of different handling methods.

For this second set of instruments, the case study concentrated mostly on the analysis of the introduction of different handling methods, and their implications in terms of accidents. Accidents at the berth or on the storage area are more frequent than in the maritime entrance or on the lock to the berth area, but in most cases cargo loss and especially human damage is much more important than material damage to the container or to handling material. In this regard, results on accident costs were produced, distinguishing among the following items: costs of the container itself, container cargo costs, non-container cargo costs and human costs. Again, several types of vessels and categories were studied.

This case study also briefly covered the introduction of the economic instrument of marginal cost pricing, pointing out that a good investigation on the actual implementation of marginal cost pricing requires more data. For the Port of Antwerp, some of this data was available (from all activities performed by public institutions), but some important parts were missing (especially all private pricing policies), and it may well be that exactly those elements make a shipper or a shipping company shift towards an alternative port. Therefore, more data need to be gathered in order to test the marginal cost pricing hypothesis. In a second step, all relevant data is to be gathered for neighbouring and competing ports.  

As already mentioned, the physical instruments deepening the river Scheldt and removing locks inside the port, are quite similar in terms of agents affected and variables to be considered (i.e. time savings). The question whether, if implemented at the same time, these would lead to greater gains of times and greater benefits (assuming the costs imposed on terminal operators when removing locks are outweighed), as instruments synergies may appear, remains open. This case study has not considered instrument combinations like this, though this might be subject to deeper analysis in WP7 ‘Packages of Interurban Measures’ (task 7.3.2). Of course, other combination of instruments are possible, though to take advantage of results provided in this case study, the suggested package would be an interesting combination to be tested.

Important equity considerations arise at this case study for the instrument deepening of the river Scheldt. A relevant element of this procedure is the negotiation process between Belgian (Flemish) and Dutch public governments on compensations to be paid. The reason for this is the national split-up in responsibility over the river. Moving downstream, the river Scheldt (starting in France) runs through Belgium, passing amongst others Ghent and Antwerp (and its respective ports). Only from Antwerp onwards, the river is navigable for sea-ships. But not so far after leaving the Port of Antwerp, these ships enter Dutch territory, and from there too, the Dutch government is responsible for all maintenance and operations like deepening. Towards its mouth, the river continues on Dutch territory. So the largest part of the sea connection with Antwerp through the Scheldt is performed on Dutch territory. This makes the Dutch government (and tax-payer) immediately responsible for financing deepening projects. 

The problem is that the Dutch government estimates the benefits of such deepening to its own national economy lower than its costs. On the opposite, Belgian (Flemish) government estimates this deepening so essential for the development of the Port of Antwerp, that they want to keep negotiations going by all means. To this respect, a proposal has been made for financial compensations to be given to the Dutch government. No matter the problems encountered during the negotiation process, the Belgian (Flemish) government and also public governments at lower levels (Province of Antwerp, City of Antwerp, and Port of Antwerp Municipal Authority) assume that the deepening will materialize. The outcome being sure, only the timing of the end of the negotiation process being hard to estimate. 

7.5 Hungarian Case Study: Road Corridor IV

Corridor IV, one of the backbones of the European transport networks is a high priority corridor in most Central and Eastern European countries. The current network shows that the northern regions have a well developed infrastructure but when moving southwards, the number of necessary infrastructure projects increase. TEN corridor IV forms the biggest network in Hungary crossing over from the north-western direction to the south-eastern direction. It comprises the following high speed motorways: M1, M15, M0, M5 and M43.

Three groups of instruments were considered:

1. Economic instruments: fuel taxes and motorway tolls.

The objective here was to estimate changes in user benefits derived from changes in level of fuel taxes and motorway tolls, respectively. As a first step a basic demand model was developed. The general form of the used demand model is described in the following equation 
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where,

D: transport demand, [pkm] or [tkm];

a: regression constant;

pf: price of fuel, [€/litre];

pr: price of road usage, [€/vkm];

l: length of the examined road section, [km];

i: average annual net income, [€];

(pf: fuel price elasticity, [%/%];

(pr: road price elasticity, [%/%];

(l: road length elasticity, [%/%];

(i: income elasticity, [%/%].

This demand function was estimated using multi-variable regression analysis. In order to create the demand model, the full length of the road corridor IV in Hungary was split into the following individual sections: M1 tolled, M1 free, R1 parallel, R1 complementary, M0 free, M5 tolled, R5 parallel and R5 complementary.

For all these road sections, the four elasticities were estimated. An unusual result was the relatively high positive fuel elasticity at nearly all sections. This means, that the change of the fuel price could not prevent the increase of road traffic demand. The conclusion is that the fuel price growth itself was not sufficient to manage roads’ demand. 

The relative high road-price elasticity on M1 shows the low purchasing power of the average Hungarian road-user. This is also reflected by the positive cross-price elasticities on the parallel roads: if the motorway toll increases, the traffic volume acts very sensitive to this, and drivers search for alternative routes. This is indicated by the positive cross-price elasticities of R1 as an example. This means that in Hungary the road price is a very sensitive tool in the hands of transport regulators.

The “length-elasticity” is as expected positive in all cases, and its average is close to 1. This means that the extension of the existing network attracts similar traffic levels as the current network.

As a second step, external costs for different sections of road corridor IV were estimated. Using figures reported in UIC (2000), (87 €/1000 pkm for private transport and 88 €/1000 tkm for freight), the external cost components of the different sections along the road corridor IV in Hungary were calculated.

The case study continued by defining the concept of generalised cost of one trip and subsequently defining changes in user benefits as:
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Where,

(UB:
change of total user benefit, [€];

G0:
original generalised cost of one trip, [€/trip];

G1:
new (modeled) generalised cost of one trip, [€/trip];

T0:
original number of travels, [trip];

T1:
new (modeled) number of travels, [trip];

Finally, for fuel taxes four independent scenarios were examined. These are:

F I.
Fuel price decrease by 10%;

F II.
Fuel price increase by 10%;

F III.
Fuel price increase by 25%;

F IV.
Fuel price increases to internalise all externalities.

Similar to the analysis of fuel taxes, four different scenarios were tested in order to examine the user benefit change as a result of motorway toll changes. These scenarios are:

T I.
Motorway toll decrease by 10%;

T II.
Motorway toll increase by 10%;

T III.
Motorway toll increase by 25%;

T IV.
Motorway toll increases to internalise all externalities.

Taking into account values obtained for the fuel price elasticities, the finding that the fuel price increase has a particularly strong welfare effect is not surprisingly. A relatively small change was found to increase or decrease the welfare position of the users dramatically. In addition, the fuel price is not only a transport instrument, but a general accelerator or decelerator of the economy. Therefore, its usage is recommended only under special circumstances (e.g. general internalisation of all or some external costs, poor financial position of the state, especially undesired modal split across modes or serious congestion problems on all roads).
Motorway tolls do not have such strong welfare effects compared to fuel taxes. However, the regulatory impact of them in Hungary might be even stronger because of historical reasons. Fuel taxes have existed since motorisation started to grow in Hungary, i.e. since the First World War. Generations have grown up paying higher and higher fuel taxes, while road tolling is not even a decade old. This results in a much higher public acceptance of fuel taxes compared to motorway tolls. For this reason, motorway tolls have to be introduced very carefully. The best way is to make it clear for the users, that tolls are used to regulate the transportation flow and not to secure revenue for maintenance or road construction companies or the government. On the other hand, differentiated charges might be established for certain groups of users, even in the form of special exemptions. 

The final conclusion of the analysis of economic instruments is that in general cases motorway/interurban road tolls might be a better instrument to influence the traffic flow than fuel taxes, because the tolls tend to have smaller financial effects (undesired welfare change), but the users are very responsive regarding toll changes. However, other effects (like the multiplicatory effects,
 toll gathering techniques, etc) have to be paid attention to as well, when making decision about a special implementation. Furthermore, it has to be decided if tolling is used from a regulatory point of view to influence travel behaviour rather than to secure revenue for the state/concession company.

2. Physical instruments: extension of the existing infrastructure network.

The above demand model was also the basis for examining a possible expansion of the road infrastructure. Although the length-elasticity was calculated for all sections of the road corridor IV, most parts of the current available sections can not be lengthened. The length-extension can be calculated only in the case of M5. User benefits can be gained through:

· higher vehicle speed both on M5 and R5 (time saving);

· less congestion on the current R5 complementary (accident cost saving);

· less accident risk.

Estimates on welfare changes were produced. Nevertheless, other aspects (that are not considered by the user benefit calculations, like the additional external costs) have to be monetised, as well, if possible.

As part of the case study the likely impacts of ITS applications are considered within a Hungarian context.

3. Regulatory instruments: social regulations affecting private drivers (speed limits) and freight drivers and operators (working hours, control devices and licenses). 

By implementing social regulations in the freight transport sector, the total performance of the road network can be influenced. By reducing the speed level and making control stricter, the safety of road transport is expected to be higher. The effect of this measure cannot be analysed separately, they are linked to other instruments, including tolls, telematics, and land use policies. If truck traffic is allowed to go through small villages, then it must be ensured lower speeds because of substantial accident risks. But if speed decreases dramatically, a modal change will be feasible. In Hungary, there is a main road next to all motorways. If motorway toll increases, traffic will shift to these complementary roads, creating higher environmental externalities, congestion, and reduction in safety. Therefore, introduction of tolls must be considered very carefully. Using telematics for freight traffic is also in accordance with social regulations, because optimal route choice and reduction of congestion influence travel time. 

The complexities involved for this group of instruments implied that model results have not been feasible. On the other hand, the impacts of social regulations are discussed within a general analytical framework. This analytical framework could provide the basis for modeling in future research.

Regarding interaction of instruments, and taking into account results provided in this case study, a possible interesting combination of instruments to be analysed in WP7 ‘Packages of Interurban Measures’ would be a package of both economic instruments (fuel taxes and road tolls changes). As already stated, the demand response is quite the opposite for both types of instruments, though in both cases changes in welfare follow the same direction along with, quite differing degrees of social acceptability. At the same time, the establishment of road tolls might also require a parallel implementation of social regulations concerning speeds limits. These should be included in the analysis as far as possible.

Motorway tolls have further specific features: the used technology for the most appropriate collection of the charges has for more than a decade been a strongly discussed question. This case study did not have the task to choose the best way for road charging collection procedure, but it should be emphasized, that the different techniques will have different effects in terms of equity as well. Some examples to illustrate this point:

· Toll gates are usually seen as the best solution from the viewpoint of equity. This might be true, since at the gate no user can avoid from the ordinary payment of the charges. On the other hand it can considerably slow down the traffic flow, and through this one of the greatest characteristics of motorways (fast connections) might not be utilised. Toll gates are necessary, when the regulatory body wants to keep 100% control of the traffic.

· Vignettes are the other widespread system of toll collection. This system is relatively cheap in terms of operating costs, the usage is simple and it does not cause congestion at the beginning or end of the journey. From the viewpoint of the equity it might raise questions. In some cases the share of “free-riders” can reach 30-50%, and this is not an equitable treatment of users. Vignettes can be used only at low or medium level charges effectively, with permanent and strong control.

· Electronic toll collection (chipcard, radio-frequency identification, etc) aims to aggregate the advantages of the vignette-system and of the toll gates. However, it requires generally expensive equipment for each car, and strong commitment of the driver/user.

7.6 Concluding remarks

Three broad sets of instruments have been analysed in this deliverable: economic, physical and regulatory. Among these, the impact and implementation of economic ones is probably the main contribution of this Deliverable. More specifically:

· In the airport case study, instruments under scrutiny have demonstrated the close relationship among them, and very frequently they were found implemented as packages. This is an important point to be further explored at WP7 ‘Packages of Interurban Measures’.  In addition, economic instruments appeared to be very relevant in the analysis again. They represent a valid (sometimes optimal) capacity allocation mechanism and a market based way to internalise troublesome externalities at airports.

· The important matter of scarcity was dealt with at the rail case study. Operators should be charged for the capacity they use in accordance with the social opportunity cost of that capacity. Simulation exercises performed with the model PRAISE yield the result that if auctioning could be arranged with appropriate subsidies in place, it would give the best outcome in terms of social welfare.

· Analysis of infrastructure expansion was the main objective of the sea case study. Important benefits arose for shippers, passengers and shipping companies, though in the case of the instruments removing locks a large deal of the problem shifted towards the handling side, and therefore towards terminal operators. The question whether, if implemented at the same time, they would lead to greater gains of times and greater benefits as instruments synergies may appear, might be subject to deeper analysis in WP7 ´Packages of Interurban Measures’ (task 7.3.2).

· For the road case study, again economic instruments were of much importance. Different charging scenarios concerning changes in fuel taxes and tolls levels being the object of study. It was found that motorway tolls would not have such a strong welfare effect as fuel taxes would. This was due to the fact, that in Hungary there is a much better public acceptance of fuel prices than motorway tolls, and road users are less responsive to changes in fuel prices whilst act strongly to changes in the road price. Taking into account results provided in this case study, a possible interesting combination of instruments to be analysed on WP7 ‘Packages of Interurban Measures’ would be a package of both economic instruments (fuel taxes and road tolls changes).
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9 Annexes

9.1 Annex 1: Basic input data for the demand model

	Motorway M1. Hegyeshalom – End of the charged section (former ELMKA Rt.)

	Year
	Performances, vkm
	Vehicle speed, km/h
	Road prices, €/vkm
	Length of the charged section, km
	Fatalities, person

	
	Passenger
	Freight
	Passenger
	Freight
	Passenger
	Freight
	
	Passenger
	Freight

	1996
	81 216 084
	10 426 352
	109,73
	90,00
	0,122
	0,212
	37
	2
	0

	1997
	78 431 921
	10 395 116
	110,00
	90,00
	0,133
	0,253
	37
	2
	0

	1998
	83 800 366
	12 743 890
	109,47
	89,77
	0,132
	0,222
	37
	2
	0

	1999
	88 489 244
	13 463 206
	109,01
	89,70
	0,120
	0,214
	37
	2
	0

	2000
	773 435 000
	440 489 863
	100,11
	80,99
	0,013
	0,028
	160
	21
	12

	2001
	731 825 000
	427 052 941
	101,06
	81,30
	0,015
	0,032
	160
	20
	12


	Motorway M1. End of the charged section - Ring M0 (free section)

	Year
	Performances, vkm
	Vehicle speed, km/h
	Road prices, €/vkm
	Length of the free section, km
	Fatalities, person

	
	Passenger
	Freight
	Passenger
	Freight
	Passenger
	Freight
	
	Passenger
	Freight

	1996
	631 263 916
	272 195 308
	110,00
	90,00
	0,000
	0,000
	123
	17
	7

	1997
	662 883 079
	274 534 380
	109,06
	89,93
	0,000
	0,000
	123
	18
	7

	1998
	660 799 634
	319 737 791
	109,13
	88,59
	0,000
	0,000
	123
	18
	9

	1999
	685 675 756
	387 105 472
	108,39
	86,60
	0,000
	0,000
	123
	19
	10

	2000
	0
	0
	-
	-
	0,000
	0,000
	0
	0
	0

	2001
	0
	0
	-
	-
	0,000
	0,000
	0
	0
	0


	Road No. 1. Hegyeshalom - End of the charged section of M1

	Year
	Performances, vkm
	Vehicle speed, km/h
	Road prices, €/vkm
	Length of the road, km
	Fatalities, person

	
	Passenger
	Freight
	Passenger
	Freight
	Passenger
	Freight
	
	Passenger
	Freight

	1996
	94 228 278
	36 492 537
	71
	68
	0
	0
	40
	7
	3

	1997
	102 311 916
	49 592 628
	70
	65
	0
	0
	40
	7
	3

	1998
	106 545 436
	48 761 058
	69
	66
	0
	0
	40
	7
	3

	1999
	95 985 500
	52 362 941
	71
	65
	0
	0
	40
	7
	4

	2000
	345 655 000
	110 296 251
	73
	70
	0
	0
	171
	24
	8

	2001
	306 235 000
	99 333 631
	75
	70
	0
	0
	171
	21
	7


	Road No. 1. End of the charged section of M1 - Ring M0

	Year
	Performances, vkm
	Vehicle speed, km/h
	Road prices, €/vkm
	Length of the road, km
	Fatalities, person

	
	Passenger
	Freight
	Passenger
	Freight
	Passenger
	Freight
	
	Passenger
	Freight

	1996
	155 796 722
	42 160 423
	75,00
	70,00
	0
	0
	131
	11
	3

	1997
	207 208 084
	53 550 412
	72,31
	69,41
	0
	0
	131
	15
	4

	1998
	202 609 564
	61 289 063
	72,55
	69,00
	0
	0
	131
	14
	4

	1999
	216 454 500
	61 726 235
	71,83
	68,98
	0
	0
	131
	15
	4

	2000
	0
	0
	0
	70
	0
	0
	0
	0
	0

	2001
	0
	0
	0
	70
	0
	0
	0
	0
	0


	Ring M0 between motorways No. M1 and No. M5

	Year
	Performances, vkm
	Vehicle speed, km/h
	Road prices, €/vkm
	Length of the road, km
	Fatalities, person

	
	Passenger
	Freight
	Passenger
	Freight
	Passenger
	Freight
	
	Passenger
	Freight

	1996
	195 293 250
	130 607 045
	80,00
	75,00
	0
	0
	29
	9
	6

	1997
	198 182 955
	140 335 507
	79,32
	72,70
	0
	0
	29
	10
	7

	1998
	212 218 665
	155 187 955
	76,00
	69,19
	0
	0
	29
	10
	7

	1999
	215 658 790
	167 513 976
	75,19
	66,28
	0
	0
	29
	10
	8

	2000
	226 148 525
	204 644 462
	72,71
	57,51
	0
	0
	29
	11
	10

	2001
	212 218 665
	187 411 765
	76,00
	61,58
	0
	0
	29
	10
	9


	Motorway No. M5  Ring M0 - End of the actual section

	Year
	Performances, vkm
	Vehicle speed, km/h
	Road prices, €/vkm
	Length of the road, km
	Fatalities, person

	
	Passenger
	Freight
	Passenger
	Freight
	Passenger
	Freight
	
	Passenger
	Freight

	1996
	194 866 930
	83 331 581
	107,57
	88,16
	0,000
	0,000
	31
	5
	2

	1997
	222 249 230
	69 777 397
	117,20
	93,79
	0,207
	0,353
	61
	6
	2

	1998
	307 914 000
	87 077 320
	119,26
	94,79
	0,232
	0,422
	100
	8
	2

	1999
	310 834 000
	90 417 800
	119,15
	94,66
	0,134
	0,264
	100
	8
	2

	2000
	326 492 500
	90 064 480
	118,58
	94,68
	0,147
	0,291
	100
	9
	2

	2001
	287 474 000
	81 199 360
	120,00
	95,00
	0,171
	0,338
	100
	8
	2


	Road No. 5  Ring M0 - End of the actual section of M5

	Year
	Performances, vkm
	Vehicle speed, km/h
	Road prices, €/vkm
	Length of the road, km
	Fatalities, person

	
	Passenger
	Freight
	Passenger
	Freight
	Passenger
	Freight
	
	Passenger
	Freight

	1996
	54 771 900
	29 347 862
	60,00
	50,00
	0
	0
	41
	4
	2

	1997
	172 160 280
	124 825 270
	52,77
	43,03
	0
	0
	72
	12
	9

	1998
	278 733 710
	185 491 139
	52,26
	43,66
	0
	0
	113
	20
	13

	1999
	269 123 625
	187 644 128
	52,84
	43,53
	0
	0
	113
	19
	13

	2000
	296 304 080
	202 863 533
	51,19
	42,61
	0
	0
	113
	21
	14

	2001
	252 708 115
	178 878 328
	53,83
	44,06
	0
	0
	113
	18
	13


	End of the actual section of M5 - Border station Röszke

	Year
	Performances, vkm
	Vehicle speed, km/h
	Road prices, €/vkm
	Length of the road, km
	Fatalities, person

	
	Passenger
	Freight
	Passenger
	Freight
	Passenger
	Freight
	
	Passenger
	Freight

	1996
	401 573 365
	133 989 128
	70,89
	68,04
	0
	0
	127
	28
	9

	1997
	281 398 940
	122 399 334
	72,67
	66,62
	0
	0
	97
	20
	9

	1998
	140 676 840
	40 712 713
	74,36
	70,00
	0
	0
	53
	10
	3

	1999
	135 743 865
	42 291 846
	75,00
	69,80
	0
	0
	53
	10
	3

	2000
	152 438 600
	48 445 297
	72,84
	69,00
	0
	0
	53
	11
	3

	2001
	139 825 660
	48 080 450
	74,47
	69,05
	0
	0
	53
	10
	3


	Year
	Exchange rate, Ft/€
	Fuel price €/l
	Fuel tax, €/l
	Average net income

	
	
	Petrol
	Diesel oil
	Petrol
	Diesel oil
	HUF/year
	€/year

	1996
	191,15
	0,628
	0,528
	0,523
	0,366
	562 044
	2 940

	1997
	210,93
	0,673
	0,578
	0,564
	0,403
	687 240
	3 258

	1998
	240,98
	0,647
	0,585
	0,573
	0,419
	813 168
	3 374

	1999
	252,80
	0,732
	0,657
	0,617
	0,400
	926 244
	3 664

	2000
	260,04
	0,896
	0,815
	0,696
	0,438
	1 051 740
	4 045

	2001
	256,68
	0,877
	0,857
	0,701
	0,452
	1 242 636
	4 841


	Average fuel consumption, car, l/km
	0,0765

	Average fuel consumption, freight vehicles l/km
	0,2

	Vehicle occupancy, passenger, person/car
	1,2

	Vehicle occupancy, freight vehicle, tonne/vehicle
	6,625

	share of diesel-fuel passenger cars, %
	9,7858

	share of diesel-fuel freight vehicles, %
	96,25


9.2 Annex 2: Detailed data background of fuel price scenario testing

	Passenger transport


	D (pkm)
	v (km/h)
	pf (€/lit)
	pr (€/vkm)
	F (amount)
	G (€)
	(UB (€)

	M1 (-10%)
	890 662 005
	100,8214
	0,787204
	0,014804
	20,0
	40,35
	4 834 404

	M1 (+10%)
	892 788 813
	100,781
	0,962139
	0,014804
	20,1
	43,92
	-5 051 455

	M1 (+25%)
	894 146 302
	100,7553
	1,09334
	0,014804
	20,1
	46,60
	-12 477 914

	M1 (+160,73%)
	901 993 406
	100,6063
	2,280531
	0,014804
	20,3
	70,84
	-79 960 249

	

	R1 (-10%)
	339 227 216
	75,94203
	0,787204
	0
	19,8
	53,23
	2 247 072

	R1 (+10%)
	419 665 227
	73,25711
	0,962139
	0
	24,5
	57,82
	-2 784 757

	R1 (+25%)
	480 587 473
	71,2236
	1,09334
	0
	28,0
	61,31
	-7 328 623

	R1 (+160,73%)
	1 047 928 381
	52,28648
	2,280531
	0
	61,1
	95,42
	-82 815 045

	

	M0 (-10%)
	254 298 039
	76,07421
	0,787204
	0
	10,2
	8,23
	1 433 919

	M0 (+10%)
	270 640 805
	72,85764
	0,962139
	0
	10,8
	9,04
	-2 170 123

	M0 (+25%)
	281 595 120
	70,70162
	1,09334
	0
	11,3
	9,64
	-4 988 846

	M0 (+160,73%)
	353 773 855
	56,49544
	2,280531
	0
	14,2
	15,01
	-33 802 384

	

	M5 (-10%)
	326 980 753
	120,5462
	0,787204
	0,17142
	7,4
	49,78
	1 933 412

	M5 (+10%)
	361 626 747
	119,4942
	0,962139
	0,17142
	8,1
	52,08
	-2 028 948

	M5 (+25%)
	385 587 738
	118,7666
	1,09334
	0,17142
	8,7
	53,81
	-5 241 533

	M5 (+160,73%)
	557 650 185
	113,5419
	2,280531
	0,17142
	12,5
	69,31
	-41 459 786

	

	R5 pl (-10%)
	280 320 268
	54,99069
	0,787204
	0
	16,4
	40,54
	2 166 975

	R5 pl (+10%)
	324 697 203
	52,74916
	0,962139
	0
	18,9
	43,88
	-2 317 301

	R5 pl (+25%)
	356 563 119
	51,13958
	1,09334
	0
	20,8
	46,41
	-6 125 341

	R5 pl (+160,73%)
	610 886 396
	38,29341
	2,280531
	0
	35,6
	70,53
	-57 260 738

	

	R5 co (-10%)
	158 056 806
	75,52079
	0,787204
	0
	9,2
	16,53
	1 052 104

	R5 co (+10%)
	175 126 081
	73,68254
	0,962139
	0
	10,2
	17,88
	-1 072 810

	R5 co (+25%)
	186 948 791
	72,40931
	1,09334
	0
	10,9
	18,89
	-2 793 538

	R5 co (+160,73%)
	272 200 857
	63,2282
	2,280531
	0
	15,9
	27,92
	-22 201 664


Freight transport

	
	D (tkm)
	v (km/h)
	pf (€/lit)
	pr (€/vkm)
	F (amount)
	G (€)
	(UB (€)

	M1 (-10%)
	2 652 612 686
	81,90553
	0,772046
	0,031946
	10,8
	16,57
	3 431 728

	M1 (+10%)
	3 109 135 601
	80,3362
	0,943612
	0,031946
	12,7
	17,42
	-4 195 654

	M1 (+25%)
	3 440 115 321
	79,19843
	1,072286
	0,031946
	14,0
	18,06
	-10 694 702

	M1 (+160,73%)
	6 155 088 352
	69,86549
	2,236617
	0,031946
	25,1
	23,91
	-97 452 039

	

	R1 (-10%)
	483 200 387
	71,05859
	0,772046
	0
	5,1
	19,53
	913 128

	R1 (+10%)
	917 367 418
	68,43363
	0,943612
	0
	9,7
	20,73
	-1 519 556

	R1 (+25%)
	1 380 075 493
	65,63612
	1,072286
	0
	14,6
	21,85
	-5 300 292

	R1 (+160,73%)
	14 451 076 420
	60,63612
	2,236617
	0
	152,7
	27,68
	-168 080 170

	

	M0 (-10%)
	1 126 160 900
	65,69952
	0,772046
	0
	8,2
	3,36
	4 626 305

	M0 (+10%)
	1 459 654 772
	53,81036
	0,943612
	0
	10,6
	4,03
	-10 424 291

	M0 (+25%)
	1 721 914 013
	44,46074
	1,072286
	0
	12,5
	4,77
	-30 245 204

	M0 (+160,73%)
	4 453 606 404
	44,46074
	2,236617
	0
	32,3
	5,55
	-96 409 713

	

	M5 (-10%)
	517 286 130
	95,11411
	0,772046
	0,337775
	2,1
	18,61
	541 658

	M5 (+10%)
	559 537 986
	94,88172
	0,943612
	0,337775
	2,3
	19,02
	-564 291

	M5 (+25%)
	588 235 887
	94,72388
	1,072286
	0,337775
	2,4
	19,33
	-1 444 062

	M5 (+160,73%)
	784 286 481
	93,64557
	2,236617
	0,337775
	3,2
	22,09
	-10 814 460

	

	R5 pl (-10%)
	1 083 028 858
	44,99366
	0,772046
	0
	11,4
	18,19
	2 654 971

	R5 pl (+10%)
	1 290 635 240
	43,09423
	0,943612
	0
	13,6
	19,27
	-3 031 998

	R5 pl (+25%)
	1 443 184 952
	41,69852
	1,072286
	0
	15,2
	20,11
	-8 098 635

	R5 pl (+160,73%)
	2 743 800 072
	39,69852
	2,236617
	0
	29,0
	23,93
	-45 324 364

	

	R5 co (-10%)
	312 333 434
	69,16988
	0,772046
	0
	3,3
	6,17
	335 358

	R5 co (+10%)
	341 279 154
	68,60525
	0,943612
	0
	3,6
	6,41
	-415 409

	R5 co (+25%)
	361 101 994
	68,21857
	1,072286
	0
	3,8
	6,60
	-1 013 319

	R5 co (+160,73%)
	499 626 543
	65,5164
	2,236617
	0
	5,3
	8,21
	-7 429 130


9.3 Annex 3: Detailed data background of road price scenario testing

Passenger transport

	
	D (pkm)
	V (km/h)
	pf (€/lit)
	pr (€/vkm)
	F (amount)
	G (€)
	(UB (€)

	M1 (-10%)
	963 687 157
	99,43549
	0,874672
	0,013324
	21,7
	41,9463
	432 786

	M1 (+10%)
	831 361 941
	101,9468
	0,874672
	0,0162849
	18,7
	42,3609
	-705 774

	M1 (+25%)
	756 706 071
	103,3636
	0,874672
	0,0185055
	17,0
	42,7496
	-1 667 806

	M1 (+333,56%)
	302 944 926
	111,9753
	0,874672
	0,0641861
	6,8
	53,8049
	-21 607 726

	

	R1 (-10%)
	342 609 455
	75,82913
	0,874672
	0
	20,0
	55,1660
	245 157

	R1 (+10%)
	415 915 717
	73,38226
	0,874672
	0
	24,3
	55,8773
	-544 233

	R1 (+25%)
	470 594 799
	71,55714
	0,874672
	0
	27,5
	56,4396
	-1 271 128

	R1 (+333,56%)
	1 565 088 278
	35,02434
	0,874672
	0
	91,3
	80,0198
	-69 554 509

	

	M0 (-10%)
	254 662 398
	76,0025
	0,874672
	0
	10,2
	8,5605
	0

	M0 (+10%)
	254 662 398
	76,0025
	0,874672
	0
	10,2
	8,5605
	0

	M0 (+25%)
	254 662 398
	76,0025
	0,874672
	0
	10,2
	8,5605
	0

	M0 (+e%)
	254 662 398
	76,0025
	0,874672
	0
	10,2
	8,5605
	0

	

	M5 (-10%)
	345 730 111
	119,9769
	0,874672
	0,1543
	7,8
	48,0799
	4 930 684

	M5 (+10%)
	343 839 209
	120,0343
	0,874672
	0,1886
	7,7
	53,7901
	-4 915 922

	M5 (+25%)
	342 640 042
	120,0707
	0,874672
	0,2143
	7,7
	58,0732
	-12 270 111

	M5 (+28,81%)
	342 358 997
	120,0792
	0,874672
	0,2208
	7,7
	59,1611
	-14 134 550

	

	R5 ph (-10%)
	301 418 797
	53,92498
	0,874672
	0
	17,6
	42,1810
	45 559

	R5 ph (+10%)
	304 066 804
	53,79123
	0,874672
	0
	17,7
	42,2303
	-20 471

	R5 ph (+25%)
	305 765 782
	53,70541
	0,874672
	0
	17,8
	42,2620
	-63 314

	R5 ph (+28,81%)
	306 166 203
	53,68519
	0,874672
	0
	17,9
	42,2695
	-73 467

	

	R5 ko (-10%)
	167 790 792
	74,4725
	0,874672
	0
	9,8
	17,22
	0

	R5 ko (+10%)
	167 790 792
	74,4725
	0,874672
	0
	9,8
	17,22
	0

	R5 ko (+25%)
	167 790 792
	74,4725
	0,874672
	0
	9,8
	17,22
	0

	R5 ko (+e%)
	167 790 792
	74,4725
	0,874672
	0
	9,8
	17,22
	0


Freight transport

	
	D (tkm)
	v (km/h)
	pf (€/lit)
	pr (€/vkm)
	F (amount)
	G (€)
	(UB (€)

	M1 (-10%)
	3 148 841 454
	80,1997
	0,857829
	0,028752
	12,8
	16,97
	-3 183

	M1 (+10%)
	2 662 361 752
	81,87202
	0,857829
	0,035141
	10,9
	17,04
	-645 417

	M1 (+25%)
	2 392 422 625
	82,79995
	0,857829
	0,039933
	9,8
	17,15
	-1 477 199

	M1 (+863,19%)
	425 196 744
	89,56245
	0,857829
	0,31509
	1,7
	29,60
	-64 248 349

	
	
	
	
	
	
	
	

	R1 (-10%)
	625 089 456
	70,20074
	0,857829
	0
	6,6
	20,03
	74 697

	R1 (+10%)
	726 765 714
	69,586
	0,857829
	0
	7,7
	20,16
	-169 282

	R1 (+25%)
	799 999 141
	69,14324
	0,857829
	0
	8,5
	20,25
	-370 642

	R1 (+863,19%)
	3 774 328 298
	51,16057
	0,857829
	0
	39,9
	25,23
	-33 437 466

	
	
	
	
	
	
	
	

	M0 (-10%)
	1 241 602 942
	61,58398
	0,857829
	0
	9,0
	3,5865
	0

	M0 (+10%)
	1 241 602 942
	61,58398
	0,857829
	0
	9,0
	3,5865
	0

	M0 (+25%)
	1 241 602 942
	61,58398
	0,857829
	0
	9,0
	3,5865
	0

	M0 (+e%)
	1 241 602 942
	61,58398
	0,857829
	0
	9,0
	3,5865
	0

	
	
	
	
	
	
	
	

	M5 (-10%)
	541 299 353
	94,98203
	0,857829
	0,3040
	2,2
	17,80
	2 748 094

	M5 (+10%)
	537 035 160
	95,00549
	0,857829
	0,3716
	2,2
	19,84
	-2 739 532

	M5 (+25%)
	534 336 271
	95,02033
	0,857829
	0,4222
	2,2
	21,37
	-6 830 386

	M5 (+81,64%)
	526 523 771
	95,0633
	0,857829
	0,6135
	2,1
	27,14
	-22 143 141

	
	
	
	
	
	
	
	

	R5 ph (-10%)
	1 178 286 291
	44,12213
	0,857829
	0
	12,4
	18,70
	108 180

	R5 ph (+10%)
	1 195 872 904
	43,96123
	0,857829
	0
	12,6
	18,75
	-174 236

	R5 ph (+25%)
	1 207 212 736
	43,85748
	0,857829
	0
	12,8
	18,78
	-359 664

	R5 ph (+e%)
	1 240 984 471
	43,54849
	0,857829
	0
	13,1
	18,89
	-927 545

	
	
	
	
	
	
	
	

	R5 ko (-10%)
	318 532 981
	69,04895
	0,857829
	0
	3,4
	6,28
	0

	R5 ko (+10%)
	318 532 981
	69,04895
	0,857829
	0
	3,4
	6,28
	0

	R5 ko (+25%)
	318 532 981
	69,04895
	0,857829
	0
	3,4
	6,28
	0

	R5 ko (+e%)
	318 532 981
	69,04895
	0,857829
	0
	3,4
	6,28
	0
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� BAA London airports and Manchester airport are subject to this type of regulation also known as price-cap. Goodliffe (2002) outlines the institutional arrangements for the new public private partnership for air traffic services in the United Kingdom and describes the price regulation regime that has been put in place.


� A detailed description of each measure is given in Ashford et al. (1997).





� Franke (2004) sustains that for the short and medium term future, it would seem impossible for a reasonable intercontinental destination portfolio to be served without a hub. To fill an Airbus 380 and benefit from its huge unit cost advantages, a carrier still needs to bundle demand for one destination from several origins. Furthermore, passengers accept transfers on intercontinental rather than continental trips. Since major carriers can operate intercontinental routes on a profitable basis, hubs (and thus hub-and-spoke carriers) will remain. Nonetheless, the author also anticipates that down-sizing and reshaping of the hub-and-spoke landscape is probable.


� The European high-speed train network is currently at a medium stage of development, with a limited number of mainly unconnected lines, but a number of new links are planned in order to complete an European high-speed train network as part of the trans-European Transport Network. One of these planned links is the Madrid–Barcelona–French border line, which is currently under the last phase of construction. In fact, the new line is nowadays operative between Madrid and Lleida. Madrid–Barcelona services will run at up to 350 km/h, so that travelling times between the main cities on the corridor will be significantly reduced. It is difficult to anticipate the effects of the opening of this new line in the modal split between these two important cities of Spain. The potential for high speed trains (HST) modal shift was first demonstrated by France's TGV, which reportedly captured as much as 90% of the Paris–Lyon market. In Spain, the AVE service has over 80% of the Madrid–Seville market, compared to the 33% share held by conventional rail in 1991 (CAA, 1998). 





� Balfour (2004) considers that it is still too early to say how successful the Commission's practice and policy in connection with airline alliances has been, given that phenomenon of alliances is still in its infancy. There can be little doubt that its first foray into this field, with the Lufthansa/SAS alliance in 1996, was not a great success. However, the Commission clearly learned some lessons from that experience; and its policy and practice has evolved accordingly, in some quite innovative ways. 





� The right to carry passengers within a country by an airline of another country.


� This issue will be further explored in section 6.1.4 of this report.


� Oum et al. (2003) analyzed and compared the productive efficiency of 50 airports in Asia Pacific, Europe and North America. They examined how different factors affect gross productivity numbers, some of which are beyond airport's management control. Thus, they corrected figures for gross productivity numbers with computed `residual' TFP indices after removing the effects of the uncontrollable factors in order to compare true productive efficiency of the airports. The uncontrollable factors that were considered in the paper included ownership structure, airport size, average size of aircraft using an airport, and percentage of international passenger traffic. The residual TFPs were obtained and showed that the top 10 performers were Seoul, Sydney, Boston, Kansai, Vancouver, Calgary, Minneapolis–St. Paul, Newark, Miami and Seattle. Barajas performance was not far from the average performance of this group and it was one of the best performers in the group of European airports.


� Section 6.1.2.2 presents a further description of both price regulation systems. 


� The authors also considered the situation where the demand for air traffic has a positive trend in the long run, and showed that the average airport charge will decline as the traffic increases over time in the long run. However, they argued that this situation is undesirable. The reason is clear: as the demand is low and the airport has excess capacity, airport charges are high while as demand increases and congestion builds up, airport charges are low. Putting it simple, they showed that when there is an excess capacity in the airport, the airport charge is above the social marginal cost, which would discourage an optimal use of the airport. However, when demand is approaching capacity, the airport charge will be below social marginal costs, which would encourage additional traffic that creates economic inefficiencies. In a sense, the users of the under-utilized airport are subsidizing the users of the congested airport.


� In fact, Beesley (1999) argued that the existence of important complementarities between aeronautical and non-aeronautical activities at major airports provides an adequate incentive for dominant airports to increase their output beyond the level that one would expect from profit-maximization behaviour obtained only from aeronautical services. 


� This is the well-known situation called “first-best”, where price is equal to operating marginal cost.


� We will see below that this ‘market-clearing price’ may imply airport-subsidies to airlines due to the position of the demand curve for some periods of time. 


�Inefficient outcomes may be avoided if airlines who value the airport access the most get the scarce slots. For example, suppose that a Boeing 747 passenger jet operator values the right to land at 08:00 a.m. on Monday morning at €10,000 and some freight operator would also like to land at the same time values the access at €2000, then it would be socially more efficient to allow the B747 rather than the freight aircraft to land.


� Funds for new airports expansion projects are provided by AENA.


�Pels et al. (2003) showed that if air traffic movements are considered as the output, then the average airport of a sample of European airports is operating under constant returns to scale and under increasing returns to scale if passengers are considered as the output. This situation suggests that it is an optimal policy both to increase the load factor of airplanes or the size of the airplanes.


� It would be advisable to estimate a cost function separating aeronautical activities and non-aeronautical activities in order to obtain better estimation of unitary costs of aeronautical services. Lack of data precludes us from doing this exercise.


� A number of airport operators, such as BAA, AENA and Schiphol Group, are attracted to become involved in the airport business all over the world due to the importance that the potential growth opportunities from non-aeronautical services present. This is usually reflected in the final bidding price paid. The operators need proper information about unexploited commercial potential in retail, trading, car parking, ground transport, and property development in order to bid with confidence. Retail operations, in particular, have become an important source of revenue for airports, and an area that airport operators have largely developed since privatisation.


� See Lu and Pagliari, 2004.


� In this section we follow Brüel &Kjær (2000)


� Since the human ear is not uniformly sensitive to all frequencies, several weighting scales have been developed to simulate the various sensitivities. These weightings are known as A, B, C or D weightings. The A, B and C weightings mainly differ in the degree of sensitivity at lower frequencies, relative to 1000Hz. The least sensitivity to lower frequencies is provided by the A-scale, the most by the C-scale. The D-scale gives an indication of perceived noisiness and is used in aircraft noise measurements (Product Technology Partners Ltd, 2004).


� A detailed description of each measure is given in Ashford et al. (1997)


� � EMBED Equation.3  ���


� Directive 2002/49/EC of the European Parliament and the Council.


� Experts on acoustics recommend performing adding and subtracting of noise levels by application of a logarithmic formula that takes into account the logarithmic nature of decibels. However, we think that this is not applicable to our case study, because our aim is to calculate the cost of the noise externality. For this reason we have preferred to consider what the normal or “acceptable” noise levels are and then, these levels have been compared to the LDEN estimated for the airport.


� We would have liked to find a better explanation about this fact in the work by Morrell and Lu (2000).


� Aeropuertos Españoles y Navegación Aérea.


� We assume that MCN increases exponentially, trying to capture the fact that noise annoyance doubles per each 10 additional decibels. MBN are assumed to be curvilinear as well.


� Densities can be found at:


http://www.apo.nmsu.edu/Telescopes/SDSS/eng.papers/19950926_ConversionFactors/19950926_MProperties.html.


� AISI 304 Steel


� Moroccan, 70% BPL, contract, f.a.s. Casablanca (The World Bank, Washington)


� U.S., bulk, spot price, f.o.b. Gulf of Mexico ports (Fertilizer Week, CRU International Ltd., London, England)


� Malaysian, meranti, Sarawak best quality, sale price charged by importers, Japan (World Bank, Washington)


� Malaysian sawnwood, dark red meranti, select and better quality, standard density, c&f UK ports (Tropical Timbers, Surrey, England)


� Average export price of Douglas-fir, Western Hemlock and other softwoods exported from Washington,  Oregon, northern California and Alaska (Pacific Northwest Research Station, USDA Forest Service, Portland, Oregon)


� Average export price of Douglas-fir, Western Hemlock and other softwoods exported from Washington,  Oregon, northern California and Alaska (Pacific Northwest Research Station, USDA Forest Service, Portland, Oregon)


� Net as Received, landed price, 1% sulfur, 16% ash, 6.400kcal/kg


� Central American and Ecuador first class quality tropical pack, Chiquita,  Dole and Del Monte, U.S. importers’ price f.o.r. US ports (from January, 1997 Sopisco News, previously USDA, market prices at Philadelphia).


� EU import price, unpacked sugar, c.i.f. European ports; negotiated price for sugar from ACP countries to EU under the Sugar Protocol (EU Office in Washington DC).


� average of UK Brent (light, Brent Blend 38°, spot price f.o.b. UK ports (Bloomberg Business News)), Dubai Fateh (medium, Fateh 32° API, spot price, f.o.b. Dubai (Bloomberg Business News)) and West Texas Intermediate (heavy, US, West Texas Intermediate 40° API,  spot price f.o.b. Cushing Oklahoma (Bloomberg Business News)), equally weighted


� US Gulf, unregular leaded, Petroleum Product Assessments (Reuter’s News Services)


� Our selection of products and corresponding prices is found at http://www.partnerchemicals.nl/p_price1.htm


� London Metal Exchange, grade A cathodes, spot price, c.i.f. European ports (Wall Street Journal, New York)


� London Metal Exchange, standard grade, spot price, minimum purity 99,5 %, c.i.f. UK ports (Wall Street Journal, New York)


� Brazilian, Carajas fines, standard sinterfeed, 62,65 % iron, contract price to Europe, f.o.b. Ponta da Madeira (Companhia Vale de Rio Doce, Rio de Janeiro, Brazil)


� London Metal Exchange, standard grade, spot price, c.i.f. European ports (Wall Street Journal, New York)


� London Metal Exchange, melting grade, spot price, c.i.f. northern European ports (Wall Street Journal, New York)


� London Metal Exchange, high grade, 98 % pure, spot price, c.i.f. UK ports (Wall Street Journal, New York)


� London Metal Exchange, 99,97 % pure, spot price, c.i.f. European ports (Wall Street Journal, New York)


� Information found at http://www.stud.uni-wuppertal.de/¨ua0273/tablemd.html


� Van den Bossche (2001), states that in recent times 2.800 USD for a 20’ container was usual. In 2000, prices decreased to 1.600 USD. During Intermodal 2001, (the yearly logistics exposition at Hamburg), prices of 1.350 USD or 1.373 1998-EU15 EURO were observed. The price of a 40’ is somewhat less than double this price.


� This result fits well with the current development of low-cost airlines which usually have flights at non-peak times.





� This “multiplicatory” effect means the further going influence of fuel prices within the national economy in general.





PAGE  
6

_1151495361.unknown

_1154857612.unknown

_1154946235.unknown

_1154966557.unknown

_1154967465.unknown

_1154967586.unknown

_1154967690.unknown

_1171094577.unknown

_1154967669.unknown

_1154967491.unknown

_1154967557.unknown

_1154967436.unknown

_1154946674.unknown

_1154946703.unknown

_1154946625.unknown

_1154946641.unknown

_1154946611.unknown

_1154857671.unknown

_1154883249.xls
Chart6

		47		47

		48		48

		49		49

		50		50

		51		51

		52		52

		53		53

		54		54

		55		55

		56		56

		57		57

		58		58

		59		59

		60		60

		61		61

		62		62

		63		63

		64		64

		65		65

		66		66

		67		67

		68		68

		69		69

		70		70

		71		71

		72		72

		73		73

		74		74

		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



Marginal cost

Average cost

Decibels

Average and Marginal cost. 
Scenario 2004-2014-Max. Cap.

1525111.53152124

1671061.57868299

1634574.06689255

1908318.49484934

1751893.10744546

2171024.55516155

1877632.54176028

2461610.69362976

2012396.73065324

2782725.69788364

2156833.41200894

3137254.95860332

2311636.81410279

3528340.78811596

2477550.99237731

3959404.43682022

2655373.40571046

4434169.94648699

2845958.74936509

4956689.99069814

3050223.06304248

5531373.86479213

3269148.1337851

6163017.80075686

3503786.21489092

6856837.79661962

3755265.08352057

7618505.16511866

4024793.46130648

8454185.02288128

4313666.82401788

9370577.95908361

4623273.62820558

10374965.1417224

4955101.98475462

11475257.1403034

5310746.81142092

12680046.7660666

5691917.49873018

13998666.2549441

6100446.12608496

15441249.1444367

6538296.2675702

17018797.22363

7007572.42978183

18743252.9658324

7510530.16704114

20627577.8859556

8049586.92261297

22685837.2999905

8627333.64803576

24933292.0019212

9246547.25641116

27386497.4144256

9910203.96950925

30063410.8139328

10621493.6228418

32983507.2783183

11383834.9974604

36167905.0569838

12200892.2521699

39639501.118578

13076592.5351404

43423117.6914927

14015144.8595637

47545660.6768508

15021060.3340823

52036290.8833477

16099173.8452259

56926609.1084371

17254667.2960715

62250856.1713501

18493094.5128223

68046129.0908129

19820407.9390185

74352614.6945177

21242987.2456837

81213842.0490069

22767669.9949207

88676955.2081585

24401784.5043398

96793007.8965657

26153185.0702808

105617281.871451

28030289.7191273

115209630.844074

30042120.6681646



Datos originales segun fuente

		Núcleo urbano		Ayuntamiento		Escenario 2000						Escenario 2004-2014-Max Capacidad

						Nº viviendas		Pob. afectada		Sup. urbana afectada		Nº viviendas				Pob. Afectada				Sup. urbana afectada				Sup urb. Urbanizable

						Envolvente 1		Envolvente 1		Envolvente 1		Envolvente 1		Envolvente 2		Envolvente 1		Envolvente 2		Envolvente 1		Envolvente 2

						dB		dB		dB		dB		dB		dB		dB		dB		dB

						63-53		63-53		63-53		65-55		55-45		65-55		55-45		65-55		55-45

		Casco urbano y diseminado (urb. La Moraleja)		Alcobendas		11		39		0		4		0		26		35		0

		Casco urbano y diseminado		Algete		5		18		0		0		0		0		685		0		54.3

		Residencial Prado Norte		Algete		133		466		51.4		0		0		0		423		0		61.1

		Residencial Ciudad Sto. Domingo		Algete		0		0		0		0		0		0		2470		0		280.2

		Casco urbano y diseminado		Cobeña		1		4		0		0		0		0		9		0		0

		Casco urbano y diseminado		Coslada		1202		4207		136.2		925		0		3009		10155		39		131.4

		Casco urbano y diseminado		Fuente el Saz de Jarama		100		350		0		2		0		6		175		0		0

		Casco urbano		Madrid		3640		12740		201.5		0		0		0		0		0		0

		casco urbano y diseminado		Mejorada del Campo		4817		16860		96.2		11		0		34		12870		0		183.1

		Casco urbano y diseminados		Paracuellos del Jarama		214		749		69.8		125		0		393		1571		23.1		247

		Casco urbano y diseminados		San Fernando de Henares		2503		8760		53.3		884		0		2661		16341		16.3		100.1		21.04

		Urb. Las Castellanas		San Fernando de Henares		70		245		9.6		70		0		176		176		11.6		14

		Casco urbano		San Sebastián de los Reyes		72		252		0		2		0		7		15		0		24.1		228.5

		Residencial La Granjilla		San Sebastián de los Reyes		81		284		18.7		0		0		0		298		0		47.3

		Residencial Fuente el fresno		San Sebastián de los Reyes		81		284		39.3		0		0		0		252		0		84.2

		Casco urbano y diseminado		Torrejón		0		0		0		0		0		0		0		0		0

		*Sólo se inlcuyen aquellas viviendas con derecho a indemnización, por lo que aparece población afectada por niveles de ruido 55-45, pero que como no tienen derecho a indemnización, no se inlcuyen sus viviendas

		*los niveles de ruido son para el dia y la noche. Por ejemplo el escenario 2000 se refiere a 63 decibelios de dia y 53 de noche.





Datos con calculo de viviendas

						Escenario 2000						Escenario 2004-2014-Max Capacidad

						Nº viviendas		Pob. afectada		Sup. urbana afectada		Nº viviendas				Pob. Afectada				Sup. urbana afectada				Sup urb. Urbanizable

						Envolvente 1		Envolvente 1		Envolvente 1		Envolvente 1		Envolvente 2		Envolvente 1		Envolvente 2		Envolvente 1		Envolvente 2

						dB		dB		dB		dB		dB		dB		dB		dB		dB

		Urban Area		City Council		63-53		63-53		63-53		65-55		55-45		65-55		55-45		65-55		55-45

		Casco urbano y diseminado (urb. La Moraleja)		Alcobendas		11		39		0		4		10		26		35		0

		Casco urbano y diseminado		Algete		5		18		0		0		196		0		685		0		54.3

		Residencial Prado Norte		Algete		133		466		51.4		0		121		0		423		0		61.1

		Residencial Ciudad Sto. Domingo		Algete		0		0		0		0		706		0		2470		0		280.2

		Casco urbano y diseminado		Cobeña		1		4		0		0		3		0		9		0		0

		Casco urbano y diseminado		Coslada		1202		4207		136.2		925		2901		3009		10155		39		131.4

		Casco urbano y diseminado		Fuente el Saz de Jarama		100		350		0		2		50		6		175		0		0

		Casco urbano		Madrid		3640		12740		201.5		0		0		0		0		0		0

		casco urbano y diseminado		Mejorada del Campo		4817		16860		96.2		11		3677		34		12870		0		183.1

		Casco urbano y diseminados		Paracuellos del Jarama		214		749		69.8		125		449		393		1571		23.1		247

		Casco urbano y diseminados		San Fernando de Henares		2503		8760		53.3		884		4669		2661		16341		16.3		100.1		21.04

		Urb. Las Castellanas		San Fernando de Henares		70		245		9.6		70		50		176		176		11.6		14

		Casco urbano		San Sebastián de los Reyes		72		252		0		2		4		7		15		0		24.1		228.5

		Residencial La Granjilla		San Sebastián de los Reyes		81		284		18.7		0		85		0		298		0		47.3

		Residencial Fuente el fresno		San Sebastián de los Reyes		81		284		39.3		0		72		0		252		0		84.2

		Casco urbano y diseminado		Torrejón		0		0		0		0		0		0		0		0		0

						12930						2023		12993

		*Ahora se estiman las viviendas en el escenario 2000-2004-max capacidad asignando 3,5 habitantes por vivienda para la envolvente 2 del segundo escenario

		*los niveles de ruido son para el dia y la noche. Por ejemplo el escenario 2000 se refiere a 63 decibelios de dia y 53 de noche.





Coste del ruido

				Escenario 2000																		Escenarios 2004-2014-max capacidad

				Nº viviendas																		Nº viviendas												Nº viviendas

				Envolvente 1																		Envolvente 1												Envolvente 2

				dB						Background noise												dB						Background noise		Coste total		Coste medio por dB adiciona		dB						Background noise		Coste total		Coste medio por dB adiciona						Coste por operacion

				63-53		Lden*		Precio annual		medio		Coste total		Coste medio por decibelio adicional		Coste por operacion		Coste medio por decibelio adicional		Coste medio por decibelio adicional y aterrizaje		65-55		Lden*		Precio annual		medio		envolvente 1		envolvente 1		55-45		Lden*		Precio annual		medio		envolvente 2		envolvente 1		COSTE TOTAL		Coste medio por decibelio adicional		2004-2014-Max Capacity						Coste medio por decibelio adicional		Coste medio por decibelio adicional y aterrizaje

		Alcobendas		11		64.3366011391		51488		46.6666666667		204364		11566								4		66.3366011391		51488		46.6666666667		95027		4831		10		56.3366011391		51488		46.6666666667		58395		6039		153422		12247										2004		2014		Max cap

		Algete		138		64.3366011391		32790		46.6666666667		1632759		92403								0		66.3366011391		32790		46.6666666667		0		0		1023		56.3366011391		32790		46.6666666667		3804374		393423		3804374		393423

		Cobeña		1		64.3366011391		19685		46.6666666667		7103		402								0		66.3366011391		19685		46.6666666667		0		0		3		56.3366011391		19685		46.6666666667		5741		594		5741		594

		Coslada		1202		64.3366011391		13829		46.6666666667		5998064		339450								925		66.3366011391		13829		46.6666666667		5902314		300068		2901		56.3366011391		13829		46.6666666667		4550751		470608		10453065		864795

		Fuente el Saz de Jarama		100		64.3366011391		18264		46.6666666667		659026		37296								2		66.3366011391		18264		46.6666666667		16854		857		50		56.3366011391		18264		46.6666666667		103571		10711		120425		11977

		Madrid		3640		64.3366011391		24913		46.6666666667		32721946		1851843								0		66.3366011391		24913		46.6666666667		0		0		0		56.3366011391		24913		46.6666666667		0		0		0		0

		Mejorada del Campo		4817		64.3366011391		18475		46.6666666667		32112646		1817361								11		66.3366011391		18475		46.6666666667		93770		4767		3677		56.3366011391		18475		46.6666666667		7705034		796803		7798804		804020

		Paracuellos del Jarama		214		64.3366011391		22639		46.6666666667		1748125		98932								125		66.3366011391		22639		46.6666666667		1305698		66380		449		56.3366011391		22639		46.6666666667		1152475		119181		2458173		207473

		San Fernando de Henares		2573		64.3366011391		13227		46.6666666667		12280491		694994								954		66.3366011391		13227		46.6666666667		5822350		296002		4719		56.3366011391		13227		46.6666666667		7079303		732094		12901653		1136551

		San Sebastián de los Reyes		234		64.3366011391		24694		46.6666666667		2085036		117999								2		66.3366011391		24694		46.6666666667		22788		1159		161		56.3366011391		24694		46.6666666667		450908		46630		473696		48373

		Torrejón		0		64.3366011391		13496		46.6666666667		0		0								0		66.3366011391		13496		46.6666666667		0		0		0		56.3366011391		13496		46.6666666667		0		0		0		0

				12930		64.3366011391		23046		46.6666666667		89449558.9104615		5062246		250		5062246		14		2023		66.3366011391		23046		46.6666666667		13258801		674064		12993		56.3366011391		23046		46.6666666667		24910551		2576083		38169352		3464535		55						3464535

																						4046												25986

		*Lden=day-evening-night level en decibelios de acuerdo con Directiva Europea2002/49																																		58														Media de operaciones futuras

										Precio medio vivienda annual ponderado por numero viviendas																		Precio medio vivienda annual ponderado por numero viviendas																						695568

								566370.188507341																		720834.785372979

								4524992.19125813																		33543963.8525874

								19684.6443185964																		50617.6568192479

								16622902.3204747																		52917095.1573465

								1826410.61228353																		949733.518387437

								90684885.5041044																		0

								88996283.2841378																		68140130.061585

								4844715.65683789																		12991470.4896648

								34033882.500915																		75038560.2128607

								5778421.79133696																		4025139.96576036

								0																		0

								247898548.694174		19172																248377545.700384		16541





Costes marginales 2000

		Escenario 2000				Background noise						Coste marginal en terminos de decibelio adicional				Coste medio por decibelio adicional

		decibels		Noise		medio		decibels		Coste marginal en terminos de decibelio adicional		y operacion		Coste medio por decibelio adicional		y operacion

		47		507376		46.6666666667		47						1522129		4

		48		2175170		46.6666666667		48		1667794		5		1631378		5

		49		4079757		46.6666666667		49		1904587		5		1748467		5

		50		6246536		46.6666666667		50		2166779		6		1873961		5

		51		8703333		46.6666666667		51		2456797		7		2008462		6

		52		11480618		46.6666666667		52		2777284		8		2152616		6

		53		14611738		46.6666666667		53		3131120		9		2307117		6

		54		18133179		46.6666666667		54		3521441		10		2472706		7

		55		22084841		46.6666666667		55		3951662		11		2650181		7

		56		26510340		46.6666666667		56		4425499		12		2840394		8

		57		31457338		46.6666666667		57		4946997		14		3044258		9

		58		36977895		46.6666666667		58		5520557		15		3262755		9

		59		43128861		46.6666666667		59		6150966		17		3496935		10

		60		49972291		46.6666666667		60		6843430		19		3747922		10

		61		57575898		46.6666666667		61		7603607		21		4016923		11

		62		66013552		46.6666666667		62		8437653		24		4305232		12

		63		75365806		46.6666666667		63		9352254		26		4614233		13

		64		85720483		46.6666666667		64		10354677		29		4945412		14

		65		97173301		46.6666666667		65		11452818		32		5300362		15

		66		109828552		46.6666666667		66		12655251		35		5680787		16

		67		123799845		46.6666666667		67		13971292		39		6088517		17

		68		139210899		46.6666666667		68		15411054		43		6525511		18

		69		156196417		46.6666666667		69		16985518		47		6993869		20

		70		174903018		46.6666666667		70		18706601		52		7495844		21

		71		195490260		46.6666666667		71		20587242		58		8033846		22

		72		218131736		46.6666666667		72		22641476		63		8610463		24

		73		243016272		46.6666666667		73		24884536		70		9228466		26

		74		270349216		46.6666666667		74		27332944		76		9890825		28

		75		300353839		46.6666666667		75		30004623		84		10600724		30

		76		333272849		46.6666666667		76		32919009		92		11361574		32

		77		369370029		46.6666666667		77		36097180		101		12177034		34

		78		408932017		46.6666666667		78		39561988		111		13051022		36

		79		452270222		46.6666666667		79		43338206		121		13987739		39

		80		499722909		46.6666666667		80		47452687		133		14991687		42

		81		551657445		46.6666666667		81		51934536		145		16067693		45

		82		608472737		46.6666666667		82		56815292		159		17220927		48

		83		670601864		46.6666666667		83		62129127		174		18456932		52

		84		738514932		46.6666666667		84		67913068		190		19781650		55

		85		812722153		46.6666666667		85		74207221		208		21201447		59

		86		893777185		46.6666666667		86		81055032		227		22723149		64

		87		982280736		46.6666666667		87		88503551		247		24354068		68

		88		1078884469		46.6666666667		88		96603733		270		26102044		73

		89		1184295221		46.6666666667		89		105410752		295		27975478		78

		90		1299279564		46.6666666667		90		114984343		322		29983375		84
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Decibels

Total noise cost. Scenario 2000
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Costes marginales 2004-2014-Max
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Average cost
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Average and Marginal cost. Scenario 2000
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Summary

		Escenario 2004-2014-max capacidad				Background noise						Coste marginal en terminos de decibelio adicional				Coste medio en terminos de decibelio adicional

		decibels		Noise		medio		decibels		Coste marginal en terminos de decibelio adicional		y operacion		Coste medio en terminos de decibelio adicional		y operacion

		47		508371		46.6666666667		47						1525112		2

		48		2179432		46.6666666667		48		1671062		2		1634574		2

		49		4087751		46.6666666667		49		1908318		3		1751893		3

		50		6258775		46.6666666667		50		2171025		3		1877633		3

		51		8720386		46.6666666667		51		2461611		4		2012397		3

		52		11503112		46.6666666667		52		2782726		4		2156833		3

		53		14640366		46.6666666667		53		3137255		5		2311637		3

		54		18168707		46.6666666667		54		3528341		5		2477551		4

		55		22128112		46.6666666667		55		3959404		6		2655373		4

		56		26562282		46.6666666667		56		4434170		6		2845959		4

		57		31518972		46.6666666667		57		4956690		7		3050223		4

		58		37050346		46.6666666667		58		5531374		8		3269148		5

		59		43213363		46.6666666667		59		6163018		9		3503786		5

		60		50070201		46.6666666667		60		6856838		10		3755265		5

		61		57688706		46.6666666667		61		7618505		11		4024793		6

		62		66142891		46.6666666667		62		8454185		12		4313667		6

		63		75513469		46.6666666667		63		9370578		13		4623274		7

		64		85888434		46.6666666667		64		10374965		15		4955102		7

		65		97363692		46.6666666667		65		11475257		16		5310747		8

		66		110043738		46.6666666667		66		12680047		18		5691917		8

		67		124042405		46.6666666667		67		13998666		20		6100446		9

		68		139483654		46.6666666667		68		15441249		22		6538296		9

		69		156502451		46.6666666667		69		17018797		24		7007572		10

		70		175245704		46.6666666667		70		18743253		27		7510530		11

		71		195873282		46.6666666667		71		20627578		30		8049587		12

		72		218559119		46.6666666667		72		22685837		33		8627334		12

		73		243492411		46.6666666667		73		24933292		36		9246547		13

		74		270878908		46.6666666667		74		27386497		39		9910204		14

		75		300942319		46.6666666667		75		30063411		43		10621494		15

		76		333925827		46.6666666667		76		32983507		47		11383835		16

		77		370093732		46.6666666667		77		36167905		52		12200892		18

		78		409733233		46.6666666667		78		39639501		57		13076593		19

		79		453156350		46.6666666667		79		43423118		62		14015145		20

		80		500702011		46.6666666667		80		47545661		68		15021060		22

		81		552738302		46.6666666667		81		52036291		75		16099174		23

		82		609664911		46.6666666667		82		56926609		82		17254667		25

		83		671915767		46.6666666667		83		62250856		89		18493095		27

		84		739961896		46.6666666667		84		68046129		98		19820408		28

		85		814314511		46.6666666667		85		74352615		107		21242987		31

		86		895528353		46.6666666667		86		81213842		117		22767670		33

		87		984205308		46.6666666667		87		88676955		127		24401785		35

		88		1080998316		46.6666666667		88		96793008		139		26153185		38

		89		1186615598		46.6666666667		89		105617282		152		28030290		40

		90		1301825229		46.6666666667		90		115209631		166		30042121		43
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Marginal cost

Average cost

Decibels

Average and Marginal cost. 
Scenario 2004-2014-Max. Cap.
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																										SCENARIO 2000										SCENARIO 2004-2014-Max Capacity

																										Total		Marginal Costs in		Marginal Costs in		Average Cost		Average Cost		Total		Marginal Costs in		Marginal Costs in		Average Cost		Average Cost

				SCENARIO 2000 (Lden=64)								SCENARIO 2004-2014-Max Capacity (Lden=58)														Cost		terms of Additional dB		terms of Additional dB		per Additional dB		per Additional dB		Cost		terms of Additional dB		terms of Additional dB		per Additional dB		per Additional dB

		City Council		Total		Cost per		Cost per		Average Cost		Total		Cost per		Cost per		Average Cost						Decibels						and operation				and operation						and operation				and operation

				Cost		Landing		Pass.		per Additional dB		Cost		Landing		Pass.		per Additional dB						47		507376						1522129		4		508371						1525112		2

		Alcobendas		204364						11566		153422						12247						48		2175170		1667794		5		1631378		5		2179432		1671062		2		1634574		2

		Algete		1632759						92403		3804374						393423						49		4079757		1904587		5		1748467		5		4087751		1908318		3		1751893		3

		Cobeña		7103						402		5741						594						50		6246536		2166779		6		1873961		5		6258775		2171025		3		1877633		3

		Coslada		5998064						339450		10453065						864795						51		8703333		2456797		7		2008462		6		8720386		2461611		4		2012397		3

		Fuente el Saz de Jarama		659026						37296		120425						11977						52		11480618		2777284		8		2152616		6		11503112		2782726		4		2156833		3

		Madrid		32721946						1851843		0						0						53		14611738		3131120		9		2307117		6		14640366		3137255		5		2311637		3

		Mejorada del Campo		32112646						1817361		7798804						804020						54		18133179		3521441		10		2472706		7		18168707		3528341		5		2477551		4

		Paracuellos del Jarama		1748125						98932		2458173						207473						55		22084841		3951662		11		2650181		7		22128112		3959404		6		2655373		4

		San Fernando de Henares		12280491						694994		12901653						1136551						56		26510340		4425499		12		2840394		8		26562282		4434170		6		2845959		4

		San Sebastián de los Reyes		2085036						117999		473696						48373						57		31457338		4946997		14		3044258		9		31518972		4956690		7		3050223		4

		Torrejón		0						0		0						0						58		36977895		5520557		15		3262755		9		37050346		5531374		8		3269148		5

				89449559		250		3		5062246		38169352		55		0.5		3464535						59		43128861		6150966		17		3496935		10		43213363		6163018		9		3503786		5

																								60		49972291		6843430		19		3747922		10		50070201		6856838		10		3755265		5

																								61		57575898		7603607		21		4016923		11		57688706		7618505		11		4024793		6

																0.5452764579								62		66013552		8437653		24		4305232		12		66142891		8454185		12		4313667		6

																								63		75365806		9352254		26		4614233		13		75513469		9370578		13		4623274		7

																								64		85720483		10354677		29		4945412		14		85888434		10374965		15		4955102		7

																								65		97173301		11452818		32		5300362		15		97363692		11475257		16		5310747		8

																								66		109828552		12655251		35		5680787		16		110043738		12680047		18		5691917		8

																								67		123799845		13971292		39		6088517		17		124042405		13998666		20		6100446		9

																								68		139210899		15411054		43		6525511		18		139483654		15441249		22		6538296		9

																								69		156196417		16985518		47		6993869		20		156502451		17018797		24		7007572		10

																								70		174903018		18706601		52		7495844		21		175245704		18743253		27		7510530		11

																								71		195490260		20587242		58		8033846		22		195873282		20627578		30		8049587		12

																								72		218131736		22641476		63		8610463		24		218559119		22685837		33		8627334		12

																								73		243016272		24884536		70		9228466		26		243492411		24933292		36		9246547		13

																								74		270349216		27332944		76		9890825		28		270878908		27386497		39		9910204		14

																								75		300353839		30004623		84		10600724		30		300942319		30063411		43		10621494		15

																								76		333272849		32919009		92		11361574		32		333925827		32983507		47		11383835		16

																								77		369370029		36097180		101		12177034		34		370093732		36167905		52		12200892		18

																								78		408932017		39561988		111		13051022		36		409733233		39639501		57		13076593		19

																								79		452270222		43338206		121		13987739		39		453156350		43423118		62		14015145		20

																								80		499722909		47452687		133		14991687		42		500702011		47545661		68		15021060		22

																								81		551657445		51934536		145		16067693		45		552738302		52036291		75		16099174		23

																								82		608472737		56815292		159		17220927		48		609664911		56926609		82		17254667		25

																								83		670601864		62129127		174		18456932		52		671915767		62250856		89		18493095		27

																								84		738514932		67913068		190		19781650		55		739961896		68046129		98		19820408		28

																								85		812722153		74207221		208		21201447		59		814314511		74352615		107		21242987		31

																								86		893777185		81055032		227		22723149		64		895528353		81213842		117		22767670		33

																								87		982280736		88503551		247		24354068		68		984205308		88676955		127		24401785		35

																								88		1078884469		96603733		270		26102044		73		1080998316		96793008		139		26153185		38

																								89		1184295221		105410752		295		27975478		78		1186615598		105617282		152		28030290		40

																								90		1299279564		114984343		322		29983375		84		1301825229		115209631		166		30042121		43
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Datos originales segun fuente

		Núcleo urbano		Ayuntamiento		Escenario 2000						Escenario 2004-2014-Max Capacidad

						Nº viviendas		Pob. afectada		Sup. urbana afectada		Nº viviendas				Pob. Afectada				Sup. urbana afectada				Sup urb. Urbanizable

						Envolvente 1		Envolvente 1		Envolvente 1		Envolvente 1		Envolvente 2		Envolvente 1		Envolvente 2		Envolvente 1		Envolvente 2

						dB		dB		dB		dB		dB		dB		dB		dB		dB

						63-53		63-53		63-53		65-55		55-45		65-55		55-45		65-55		55-45

		Casco urbano y diseminado (urb. La Moraleja)		Alcobendas		11		39		0		4		0		26		35		0

		Casco urbano y diseminado		Algete		5		18		0		0		0		0		685		0		54.3

		Residencial Prado Norte		Algete		133		466		51.4		0		0		0		423		0		61.1

		Residencial Ciudad Sto. Domingo		Algete		0		0		0		0		0		0		2470		0		280.2

		Casco urbano y diseminado		Cobeña		1		4		0		0		0		0		9		0		0

		Casco urbano y diseminado		Coslada		1202		4207		136.2		925		0		3009		10155		39		131.4

		Casco urbano y diseminado		Fuente el Saz de Jarama		100		350		0		2		0		6		175		0		0

		Casco urbano		Madrid		3640		12740		201.5		0		0		0		0		0		0

		casco urbano y diseminado		Mejorada del Campo		4817		16860		96.2		11		0		34		12870		0		183.1

		Casco urbano y diseminados		Paracuellos del Jarama		214		749		69.8		125		0		393		1571		23.1		247

		Casco urbano y diseminados		San Fernando de Henares		2503		8760		53.3		884		0		2661		16341		16.3		100.1		21.04

		Urb. Las Castellanas		San Fernando de Henares		70		245		9.6		70		0		176		176		11.6		14

		Casco urbano		San Sebastián de los Reyes		72		252		0		2		0		7		15		0		24.1		228.5

		Residencial La Granjilla		San Sebastián de los Reyes		81		284		18.7		0		0		0		298		0		47.3

		Residencial Fuente el fresno		San Sebastián de los Reyes		81		284		39.3		0		0		0		252		0		84.2

		Casco urbano y diseminado		Torrejón		0		0		0		0		0		0		0		0		0

		*Sólo se inlcuyen aquellas viviendas con derecho a indemnización, por lo que aparece población afectada por niveles de ruido 55-45, pero que como no tienen derecho a indemnización, no se inlcuyen sus viviendas

		*los niveles de ruido son para el dia y la noche. Por ejemplo el escenario 2000 se refiere a 63 decibelios de dia y 53 de noche.





Datos con calculo de viviendas

						Escenario 2000						Escenario 2004-2014-Max Capacidad

						Nº viviendas		Pob. afectada		Sup. urbana afectada		Nº viviendas				Pob. Afectada				Sup. urbana afectada				Sup urb. Urbanizable

						Envolvente 1		Envolvente 1		Envolvente 1		Envolvente 1		Envolvente 2		Envolvente 1		Envolvente 2		Envolvente 1		Envolvente 2

						dB		dB		dB		dB		dB		dB		dB		dB		dB

		Urban Area		City Council		63-53		63-53		63-53		65-55		55-45		65-55		55-45		65-55		55-45

		Casco urbano y diseminado (urb. La Moraleja)		Alcobendas		11		39		0		4		10		26		35		0

		Casco urbano y diseminado		Algete		5		18		0		0		196		0		685		0		54.3

		Residencial Prado Norte		Algete		133		466		51.4		0		121		0		423		0		61.1

		Residencial Ciudad Sto. Domingo		Algete		0		0		0		0		706		0		2470		0		280.2

		Casco urbano y diseminado		Cobeña		1		4		0		0		3		0		9		0		0

		Casco urbano y diseminado		Coslada		1202		4207		136.2		925		2901		3009		10155		39		131.4

		Casco urbano y diseminado		Fuente el Saz de Jarama		100		350		0		2		50		6		175		0		0

		Casco urbano		Madrid		3640		12740		201.5		0		0		0		0		0		0

		casco urbano y diseminado		Mejorada del Campo		4817		16860		96.2		11		3677		34		12870		0		183.1

		Casco urbano y diseminados		Paracuellos del Jarama		214		749		69.8		125		449		393		1571		23.1		247

		Casco urbano y diseminados		San Fernando de Henares		2503		8760		53.3		884		4669		2661		16341		16.3		100.1		21.04

		Urb. Las Castellanas		San Fernando de Henares		70		245		9.6		70		50		176		176		11.6		14

		Casco urbano		San Sebastián de los Reyes		72		252		0		2		4		7		15		0		24.1		228.5

		Residencial La Granjilla		San Sebastián de los Reyes		81		284		18.7		0		85		0		298		0		47.3

		Residencial Fuente el fresno		San Sebastián de los Reyes		81		284		39.3		0		72		0		252		0		84.2

		Casco urbano y diseminado		Torrejón		0		0		0		0		0		0		0		0		0

						12930						2023		12993

		*Ahora se estiman las viviendas en el escenario 2000-2004-max capacidad asignando 3,5 habitantes por vivienda para la envolvente 2 del segundo escenario

		*los niveles de ruido son para el dia y la noche. Por ejemplo el escenario 2000 se refiere a 63 decibelios de dia y 53 de noche.





Coste del ruido

				Escenario 2000																		Escenarios 2004-2014-max capacidad

				Nº viviendas																		Nº viviendas												Nº viviendas

				Envolvente 1																		Envolvente 1												Envolvente 2

				dB						Background noise												dB						Background noise		Coste total		Coste medio por dB adiciona		dB						Background noise		Coste total		Coste medio por dB adiciona						Coste por operacion

				63-53		Lden*		Precio annual		medio		Coste total		Coste medio por decibelio adicional		Coste por operacion		Coste medio por decibelio adicional		Coste medio por decibelio adicional y aterrizaje		65-55		Lden*		Precio annual		medio		envolvente 1		envolvente 1		55-45		Lden*		Precio annual		medio		envolvente 2		envolvente 1		COSTE TOTAL		Coste medio por decibelio adicional		2004-2014-Max Capacity						Coste medio por decibelio adicional		Coste medio por decibelio adicional y aterrizaje

		Alcobendas		11		64.3366011391		51488		46.6666666667		204364		11566								4		66.3366011391		51488		46.6666666667		95027		4831		10		56.3366011391		51488		46.6666666667		58395		6039		153422		12247										2004		2014		Max cap

		Algete		138		64.3366011391		32790		46.6666666667		1632759		92403								0		66.3366011391		32790		46.6666666667		0		0		1023		56.3366011391		32790		46.6666666667		3804374		393423		3804374		393423

		Cobeña		1		64.3366011391		19685		46.6666666667		7103		402								0		66.3366011391		19685		46.6666666667		0		0		3		56.3366011391		19685		46.6666666667		5741		594		5741		594

		Coslada		1202		64.3366011391		13829		46.6666666667		5998064		339450								925		66.3366011391		13829		46.6666666667		5902314		300068		2901		56.3366011391		13829		46.6666666667		4550751		470608		10453065		864795

		Fuente el Saz de Jarama		100		64.3366011391		18264		46.6666666667		659026		37296								2		66.3366011391		18264		46.6666666667		16854		857		50		56.3366011391		18264		46.6666666667		103571		10711		120425		11977

		Madrid		3640		64.3366011391		24913		46.6666666667		32721946		1851843								0		66.3366011391		24913		46.6666666667		0		0		0		56.3366011391		24913		46.6666666667		0		0		0		0

		Mejorada del Campo		4817		64.3366011391		18475		46.6666666667		32112646		1817361								11		66.3366011391		18475		46.6666666667		93770		4767		3677		56.3366011391		18475		46.6666666667		7705034		796803		7798804		804020

		Paracuellos del Jarama		214		64.3366011391		22639		46.6666666667		1748125		98932								125		66.3366011391		22639		46.6666666667		1305698		66380		449		56.3366011391		22639		46.6666666667		1152475		119181		2458173		207473

		San Fernando de Henares		2573		64.3366011391		13227		46.6666666667		12280491		694994								954		66.3366011391		13227		46.6666666667		5822350		296002		4719		56.3366011391		13227		46.6666666667		7079303		732094		12901653		1136551

		San Sebastián de los Reyes		234		64.3366011391		24694		46.6666666667		2085036		117999								2		66.3366011391		24694		46.6666666667		22788		1159		161		56.3366011391		24694		46.6666666667		450908		46630		473696		48373

		Torrejón		0		64.3366011391		13496		46.6666666667		0		0								0		66.3366011391		13496		46.6666666667		0		0		0		56.3366011391		13496		46.6666666667		0		0		0		0

				12930		64.3366011391		23046		46.6666666667		89449558.9104615		5062246		250		5062246		14		2023		66.3366011391		23046		46.6666666667		13258801		674064		12993		56.3366011391		23046		46.6666666667		24910551		2576083		38169352		3464535		55						3464535

																						4046												25986

		*Lden=day-evening-night level en decibelios de acuerdo con Directiva Europea2002/49																																		58														Media de operaciones futuras

										Precio medio vivienda annual ponderado por numero viviendas																		Precio medio vivienda annual ponderado por numero viviendas																						695568

								566370.188507341																		720834.785372979

								4524992.19125813																		33543963.8525874

								19684.6443185964																		50617.6568192479

								16622902.3204747																		52917095.1573465

								1826410.61228353																		949733.518387437

								90684885.5041044																		0

								88996283.2841378																		68140130.061585

								4844715.65683789																		12991470.4896648

								34033882.500915																		75038560.2128607

								5778421.79133696																		4025139.96576036

								0																		0

								247898548.694174		19172																248377545.700384		16541





Costes marginales 2000

		Escenario 2000				Background noise						Coste marginal en terminos de decibelio adicional				Coste medio por decibelio adicional

		decibels		Noise		medio		decibels		Coste marginal en terminos de decibelio adicional		y operacion		Coste medio por decibelio adicional		y operacion

		47		507376		46.6666666667		47						1522129		4

		48		2175170		46.6666666667		48		1667794		5		1631378		5

		49		4079757		46.6666666667		49		1904587		5		1748467		5

		50		6246536		46.6666666667		50		2166779		6		1873961		5

		51		8703333		46.6666666667		51		2456797		7		2008462		6

		52		11480618		46.6666666667		52		2777284		8		2152616		6

		53		14611738		46.6666666667		53		3131120		9		2307117		6

		54		18133179		46.6666666667		54		3521441		10		2472706		7

		55		22084841		46.6666666667		55		3951662		11		2650181		7

		56		26510340		46.6666666667		56		4425499		12		2840394		8

		57		31457338		46.6666666667		57		4946997		14		3044258		9

		58		36977895		46.6666666667		58		5520557		15		3262755		9

		59		43128861		46.6666666667		59		6150966		17		3496935		10

		60		49972291		46.6666666667		60		6843430		19		3747922		10

		61		57575898		46.6666666667		61		7603607		21		4016923		11

		62		66013552		46.6666666667		62		8437653		24		4305232		12

		63		75365806		46.6666666667		63		9352254		26		4614233		13

		64		85720483		46.6666666667		64		10354677		29		4945412		14

		65		97173301		46.6666666667		65		11452818		32		5300362		15

		66		109828552		46.6666666667		66		12655251		35		5680787		16

		67		123799845		46.6666666667		67		13971292		39		6088517		17

		68		139210899		46.6666666667		68		15411054		43		6525511		18

		69		156196417		46.6666666667		69		16985518		47		6993869		20

		70		174903018		46.6666666667		70		18706601		52		7495844		21

		71		195490260		46.6666666667		71		20587242		58		8033846		22

		72		218131736		46.6666666667		72		22641476		63		8610463		24

		73		243016272		46.6666666667		73		24884536		70		9228466		26

		74		270349216		46.6666666667		74		27332944		76		9890825		28

		75		300353839		46.6666666667		75		30004623		84		10600724		30

		76		333272849		46.6666666667		76		32919009		92		11361574		32

		77		369370029		46.6666666667		77		36097180		101		12177034		34

		78		408932017		46.6666666667		78		39561988		111		13051022		36

		79		452270222		46.6666666667		79		43338206		121		13987739		39

		80		499722909		46.6666666667		80		47452687		133		14991687		42

		81		551657445		46.6666666667		81		51934536		145		16067693		45

		82		608472737		46.6666666667		82		56815292		159		17220927		48

		83		670601864		46.6666666667		83		62129127		174		18456932		52

		84		738514932		46.6666666667		84		67913068		190		19781650		55

		85		812722153		46.6666666667		85		74207221		208		21201447		59

		86		893777185		46.6666666667		86		81055032		227		22723149		64

		87		982280736		46.6666666667		87		88503551		247		24354068		68

		88		1078884469		46.6666666667		88		96603733		270		26102044		73

		89		1184295221		46.6666666667		89		105410752		295		27975478		78

		90		1299279564		46.6666666667		90		114984343		322		29983375		84





Costes marginales 2000
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Decibels

Total noise cost. Scenario 2000
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Costes marginales 2004-2014-Max
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Marginal Cost

Average cost

Decibels

Average and Marginal cost. Scenario 2000
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Summary

		Escenario 2004-2014-max capacidad				Background noise						Coste marginal en terminos de decibelio adicional				Coste medio en terminos de decibelio adicional

		decibels		Noise		medio		decibels		Coste marginal en terminos de decibelio adicional		y operacion		Coste medio en terminos de decibelio adicional		y operacion

		47		508371		46.6666666667		47						1525112		2

		48		2179432		46.6666666667		48		1671062		2		1634574		2

		49		4087751		46.6666666667		49		1908318		3		1751893		3

		50		6258775		46.6666666667		50		2171025		3		1877633		3

		51		8720386		46.6666666667		51		2461611		4		2012397		3

		52		11503112		46.6666666667		52		2782726		4		2156833		3

		53		14640366		46.6666666667		53		3137255		5		2311637		3

		54		18168707		46.6666666667		54		3528341		5		2477551		4

		55		22128112		46.6666666667		55		3959404		6		2655373		4

		56		26562282		46.6666666667		56		4434170		6		2845959		4

		57		31518972		46.6666666667		57		4956690		7		3050223		4

		58		37050346		46.6666666667		58		5531374		8		3269148		5

		59		43213363		46.6666666667		59		6163018		9		3503786		5

		60		50070201		46.6666666667		60		6856838		10		3755265		5

		61		57688706		46.6666666667		61		7618505		11		4024793		6

		62		66142891		46.6666666667		62		8454185		12		4313667		6

		63		75513469		46.6666666667		63		9370578		13		4623274		7

		64		85888434		46.6666666667		64		10374965		15		4955102		7

		65		97363692		46.6666666667		65		11475257		16		5310747		8

		66		110043738		46.6666666667		66		12680047		18		5691917		8

		67		124042405		46.6666666667		67		13998666		20		6100446		9

		68		139483654		46.6666666667		68		15441249		22		6538296		9

		69		156502451		46.6666666667		69		17018797		24		7007572		10

		70		175245704		46.6666666667		70		18743253		27		7510530		11

		71		195873282		46.6666666667		71		20627578		30		8049587		12

		72		218559119		46.6666666667		72		22685837		33		8627334		12

		73		243492411		46.6666666667		73		24933292		36		9246547		13

		74		270878908		46.6666666667		74		27386497		39		9910204		14

		75		300942319		46.6666666667		75		30063411		43		10621494		15

		76		333925827		46.6666666667		76		32983507		47		11383835		16

		77		370093732		46.6666666667		77		36167905		52		12200892		18

		78		409733233		46.6666666667		78		39639501		57		13076593		19

		79		453156350		46.6666666667		79		43423118		62		14015145		20

		80		500702011		46.6666666667		80		47545661		68		15021060		22

		81		552738302		46.6666666667		81		52036291		75		16099174		23

		82		609664911		46.6666666667		82		56926609		82		17254667		25

		83		671915767		46.6666666667		83		62250856		89		18493095		27

		84		739961896		46.6666666667		84		68046129		98		19820408		28

		85		814314511		46.6666666667		85		74352615		107		21242987		31

		86		895528353		46.6666666667		86		81213842		117		22767670		33

		87		984205308		46.6666666667		87		88676955		127		24401785		35

		88		1080998316		46.6666666667		88		96793008		139		26153185		38

		89		1186615598		46.6666666667		89		105617282		152		28030290		40

		90		1301825229		46.6666666667		90		115209631		166		30042121		43





Summary
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Total cost
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Marginal cost

Average cost

Decibels
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																										SCENARIO 2000										SCENARIO 2004-2014-Max Capacity

																										Total		Marginal Costs in		Marginal Costs in		Average Cost		Average Cost		Total		Marginal Costs in		Marginal Costs in		Average Cost		Average Cost

				SCENARIO 2000 (Lden=64)								SCENARIO 2004-2014-Max Capacity (Lden=58)														Cost		terms of Additional dB		terms of Additional dB		per Additional dB		per Additional dB		Cost		terms of Additional dB		terms of Additional dB		per Additional dB		per Additional dB

		City Council		Total		Cost per		Cost per		Average Cost		Total		Cost per		Cost per		Average Cost						Decibels						and operation				and operation						and operation				and operation

				Cost		Landing		Pass.		per Additional dB		Cost		Landing		Pass.		per Additional dB						47		507376						1522129		4		508371						1525112		2

		Alcobendas		204364						11566		153422						12247						48		2175170		1667794		5		1631378		5		2179432		1671062		2		1634574		2

		Algete		1632759						92403		3804374						393423						49		4079757		1904587		5		1748467		5		4087751		1908318		3		1751893		3

		Cobeña		7103						402		5741						594						50		6246536		2166779		6		1873961		5		6258775		2171025		3		1877633		3

		Coslada		5998064						339450		10453065						864795						51		8703333		2456797		7		2008462		6		8720386		2461611		4		2012397		3

		Fuente el Saz de Jarama		659026						37296		120425						11977						52		11480618		2777284		8		2152616		6		11503112		2782726		4		2156833		3

		Madrid		32721946						1851843		0						0						53		14611738		3131120		9		2307117		6		14640366		3137255		5		2311637		3

		Mejorada del Campo		32112646						1817361		7798804						804020						54		18133179		3521441		10		2472706		7		18168707		3528341		5		2477551		4

		Paracuellos del Jarama		1748125						98932		2458173						207473						55		22084841		3951662		11		2650181		7		22128112		3959404		6		2655373		4

		San Fernando de Henares		12280491						694994		12901653						1136551						56		26510340		4425499		12		2840394		8		26562282		4434170		6		2845959		4

		San Sebastián de los Reyes		2085036						117999		473696						48373						57		31457338		4946997		14		3044258		9		31518972		4956690		7		3050223		4

		Torrejón		0						0		0						0						58		36977895		5520557		15		3262755		9		37050346		5531374		8		3269148		5

				89449559		250		3		5062246		38169352		55		0.5		3464535						59		43128861		6150966		17		3496935		10		43213363		6163018		9		3503786		5

																								60		49972291		6843430		19		3747922		10		50070201		6856838		10		3755265		5

																								61		57575898		7603607		21		4016923		11		57688706		7618505		11		4024793		6

																0.5452764579								62		66013552		8437653		24		4305232		12		66142891		8454185		12		4313667		6

																								63		75365806		9352254		26		4614233		13		75513469		9370578		13		4623274		7

																								64		85720483		10354677		29		4945412		14		85888434		10374965		15		4955102		7

																								65		97173301		11452818		32		5300362		15		97363692		11475257		16		5310747		8

																								66		109828552		12655251		35		5680787		16		110043738		12680047		18		5691917		8

																								67		123799845		13971292		39		6088517		17		124042405		13998666		20		6100446		9

																								68		139210899		15411054		43		6525511		18		139483654		15441249		22		6538296		9

																								69		156196417		16985518		47		6993869		20		156502451		17018797		24		7007572		10

																								70		174903018		18706601		52		7495844		21		175245704		18743253		27		7510530		11

																								71		195490260		20587242		58		8033846		22		195873282		20627578		30		8049587		12

																								72		218131736		22641476		63		8610463		24		218559119		22685837		33		8627334		12

																								73		243016272		24884536		70		9228466		26		243492411		24933292		36		9246547		13

																								74		270349216		27332944		76		9890825		28		270878908		27386497		39		9910204		14

																								75		300353839		30004623		84		10600724		30		300942319		30063411		43		10621494		15

																								76		333272849		32919009		92		11361574		32		333925827		32983507		47		11383835		16

																								77		369370029		36097180		101		12177034		34		370093732		36167905		52		12200892		18

																								78		408932017		39561988		111		13051022		36		409733233		39639501		57		13076593		19

																								79		452270222		43338206		121		13987739		39		453156350		43423118		62		14015145		20

																								80		499722909		47452687		133		14991687		42		500702011		47545661		68		15021060		22

																								81		551657445		51934536		145		16067693		45		552738302		52036291		75		16099174		23

																								82		608472737		56815292		159		17220927		48		609664911		56926609		82		17254667		25

																								83		670601864		62129127		174		18456932		52		671915767		62250856		89		18493095		27

																								84		738514932		67913068		190		19781650		55		739961896		68046129		98		19820408		28

																								85		812722153		74207221		208		21201447		59		814314511		74352615		107		21242987		31

																								86		893777185		81055032		227		22723149		64		895528353		81213842		117		22767670		33

																								87		982280736		88503551		247		24354068		68		984205308		88676955		127		24401785		35

																								88		1078884469		96603733		270		26102044		73		1080998316		96793008		139		26153185		38

																								89		1184295221		105410752		295		27975478		78		1186615598		105617282		152		28030290		40

																								90		1299279564		114984343		322		29983375		84		1301825229		115209631		166		30042121		43
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Prices

		hour		mkt_clear		first_best		sec_best		pres

		0		-   67,683		1,800		6,000		4,650				0.3870967742

		1		-   67,683		1,800		6,000		4,650

		2		-   67,683		1,800		6,000		4,650

		3		-   67,683		1,800		6,000		4,650

		4		-   67,683		1,800		6,000		4,650

		5		10,391		10,391		6,000		4,650

		6		8,983		8,983		6,000		4,650

		7		8,983		8,983		6,000		4,650

		8		10,850		10,850		6,000		4,650

		9		13,105		13,105		6,000		4,650

		10		8,397		8,397		6,000		4,650

		11		11,336		11,336		6,000		4,650				2.4379084967

		12		7,468		7,468		6,000		4,650

		13		8,397		8,397		6,000		4,650

		14		8,094		8,094		6,000		4,650

		15		8,094		8,094		6,000		4,650

		16		8,094		8,094		6,000		4,650

		17		8,693		8,693		6,000		4,650

		18		10,850		10,850		6,000		4,650

		19		10,850		10,850		6,000		4,650

		20		9,545		9,545		6,000		4,650

		21		8,094		8,094		6,000		4,650

		22		10,391		10,391		6,000		4,650

		23		-   26,350		1,800		6,000		4,650





Hoja2

		hour		mkt_clear		first_best		sec_best		pres

		0		-   880,667		53,772		50,358		52,200

		1		-   880,667		53,772		50,358		52,200

		2		-   880,667		53,772		50,358		52,200

		3		-   880,667		53,772		50,358		52,200

		4		-   880,667		53,772		50,358		52,200

		5		748,896		748,896		715,314		691,489

		6		1,305,333		1,305,333		1,278,633		1,249,000

		7		1,305,333		1,305,333		1,278,633		1,249,000

		8		1,380,000		1,380,000		1,304,121		1,256,000

		9		1,470,182		1,470,182		1,291,079		1,216,545

		10		1,281,890		1,281,890		1,265,020		1,240,670

		11		1,399,451		1,399,451		1,305,756		1,252,353

		12		1,244,727		1,244,727		1,238,608		1,222,182

		13		1,281,890		1,281,890		1,265,020		1,240,670

		14		1,269,778		1,269,778		1,257,042		1,235,333

		15		1,269,778		1,269,778		1,257,042		1,235,333

		16		1,269,778		1,269,778		1,257,042		1,235,333

		17		1,293,739		1,293,739		1,272,209		1,245,217

		18		1,380,000		1,380,000		1,304,121		1,256,000

		19		1,380,000		1,380,000		1,304,121		1,256,000

		20		1,327,789		1,327,789		1,289,283		1,254,368

		21		1,269,778		1,269,778		1,257,042		1,235,333

		22		748,896		748,896		715,314		691,489

		23		-   54,000		201,620		195,930		199,000
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		0		0		0		0

		1		1		1		1

		2		2		2		2

		3		3		3		3

		4		4		4		4

		5		5		5		5

		6		6		6		6

		7		7		7		7

		8		8		8		8

		9		9		9		9

		10		10		10		10

		11		11		11		11

		12		12		12		12

		13		13		13		13

		14		14		14		14

		15		15		15		15

		16		16		16		16

		17		17		17		17

		18		18		18		18

		19		19		19		19

		20		20		20		20

		21		21		21		21

		22		22		22		22

		23		23		23		23



mkt_clear

first_best

sec_best

pres

Hour

Price €

Slot Prices per hour on Thursdays

-67683.3333333333

1800

6000

4650

-67683.3333333333

1800

6000

4650

-67683.3333333333

1800

6000

4650

-67683.3333333333

1800

6000

4650

-67683.3333333333

1800

6000

4650

10390.7407407407

10390.7407407407

6000

4650

8983.3333333333

8983.3333333333

6000

4650

8983.3333333333

8983.3333333333

6000

4650

10850

10850

6000

4650

13104.5454545455

13104.5454545455

6000

4650

8397.2527472528

8397.2527472528

6000

4650

11336.2745098039

11336.2745098039

6000

4650

7468.1818181818

7468.1818181818

6000

4650

8397.2527472528

8397.2527472528

6000

4650

8094.4444444444

8094.4444444444

6000

4650

8094.4444444444

8094.4444444444

6000

4650

8094.4444444444

8094.4444444444

6000

4650

8693.4782608696

8693.4782608696

6000

4650

10850

10850

6000

4650

10850

10850
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Prices

		hour		mkt_clear		first_best		sec_best		pres

		0		-   67,683		1,800		6,000		4,650

		1		-   67,683		1,800		6,000		4,650

		2		-   67,683		1,800		6,000		4,650

		3		-   67,683		1,800		6,000		4,650

		4		-   67,683		1,800		6,000		4,650

		5		10,391		10,391		6,000		4,650

		6		8,983		8,983		6,000		4,650

		7		8,983		8,983		6,000		4,650

		8		10,850		10,850		6,000		4,650

		9		13,105		13,105		6,000		4,650

		10		8,397		8,397		6,000		4,650

		11		11,336		11,336		6,000		4,650				2.4379084967

		12		7,468		7,468		6,000		4,650

		13		8,397		8,397		6,000		4,650

		14		8,094		8,094		6,000		4,650

		15		8,094		8,094		6,000		4,650

		16		8,094		8,094		6,000		4,650

		17		8,693		8,693		6,000		4,650

		18		10,850		10,850		6,000		4,650

		19		10,850		10,850		6,000		4,650

		20		9,545		9,545		6,000		4,650

		21		8,094		8,094		6,000		4,650

		22		10,391		10,391		6,000		4,650

		23		-   26,350		1,800		6,000		4,650





Hoja2

		hour		mkt_clear		first_best		sec_best		pres

		0		-   880,667		53,772		50,358		52,200

		1		-   880,667		53,772		50,358		52,200

		2		-   880,667		53,772		50,358		52,200

		3		-   880,667		53,772		50,358		52,200

		4		-   880,667		53,772		50,358		52,200

		5		748,896		748,896		715,314		691,489

		6		1,305,333		1,305,333		1,278,633		1,249,000

		7		1,305,333		1,305,333		1,278,633		1,249,000

		8		1,380,000		1,380,000		1,304,121		1,256,000

		9		1,470,182		1,470,182		1,291,079		1,216,545

		10		1,281,890		1,281,890		1,265,020		1,240,670

		11		1,399,451		1,399,451		1,305,756		1,252,353

		12		1,244,727		1,244,727		1,238,608		1,222,182

		13		1,281,890		1,281,890		1,265,020		1,240,670

		14		1,269,778		1,269,778		1,257,042		1,235,333

		15		1,269,778		1,269,778		1,257,042		1,235,333

		16		1,269,778		1,269,778		1,257,042		1,235,333

		17		1,293,739		1,293,739		1,272,209		1,245,217

		18		1,380,000		1,380,000		1,304,121		1,256,000

		19		1,380,000		1,380,000		1,304,121		1,256,000

		20		1,327,789		1,327,789		1,289,283		1,254,368

		21		1,269,778		1,269,778		1,257,042		1,235,333

		22		748,896		748,896		715,314		691,489

		23		-   54,000		201,620		195,930		199,000





Hoja3

		





Hoja3

		-880666.666666667		53772.0967741935		50357.9032258065		52200

		-880666.666666667		53772.0967741935		50357.9032258065		52200

		-880666.666666667		53772.0967741935		50357.9032258065		52200

		-880666.666666667		53772.0967741935		50357.9032258065		52200

		-880666.666666667		53772.0967741935		50357.9032258065		52200

		748896.296296296		748896.296296296		715314.211469534		691488.888888889

		1305333.33333333		1305333.33333333		1278632.5		1249000

		1305333.33333333		1305333.33333333		1278632.5		1249000

		1380000		1380000		1304120.96774194		1256000

		1470181.81818182		1470181.81818182		1291078.51906158		1216545.45454545

		1281890.10989011		1281890.10989011		1265020.41031549		1240670.32967033

		1399450.98039216		1399450.98039216		1305756.32827324		1252352.94117647

		1244727.27272727		1244727.27272727		1238608.26979472		1222181.81818182

		1281890.10989011		1281890.10989011		1265020.41031549		1240670.32967033

		1269777.77777778		1269777.77777778		1257042.20430108		1235333.33333333

		1269777.77777778		1269777.77777778		1257042.20430108		1235333.33333333

		1269777.77777778		1269777.77777778		1257042.20430108		1235333.33333333

		1293739.13043478		1293739.13043478		1272208.68162693		1245217.39130435

		1380000		1380000		1304120.96774194		1256000

		1380000		1380000		1304120.96774194		1256000

		1327789.47368421		1327789.47368421		1289283.34040747		1254368.42105263

		1269777.77777778		1269777.77777778		1257042.20430108		1235333.33333333

		748896.296296296		748896.296296296		715314.211469534		691488.888888889

		-54000		201620.161290323		195929.838709677		199000
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Free flow speed = 88 km/h

Free flow speed = 96 km/h

Free flow speed = 104 km/h

Free flow speed = 112 km/h

15 minutes traffic volume peak, vehicle/hour/lane

Ideal average speed of traffic flow, km/h
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4 lanes

		szabad áramlási sebesség

				N		88		96		104		112

				0		88		96		104		112

				50		88		96		104		112

				100		88		96		104		112

				150		88		96		104		112

				200		88		96		104		112

				250		88		96		104		112

				300		88		96		104		112

				350		88		96		104		112

				400		88		96		104		112

				450		88		96		104		112

				500		88		96		104		112

				550		88		96		104		112

				600		88		96		104		112

				650		88		96		104		112

				700		88		96		104		112

				750		88		96		104		112

				800		88		96		104		112

				850		88		96		104		112

				900		88		96		104		112

				950		88		96		104		112

				1000		88		96		104		112

				1050		88		96		104		112

				1100		88		96		104		112

				1150		88		96		104		112

				1200		88		96		104		112

				1250		88		96		104		112

				1300		88		96		104		112

				1350		88		96		104		111.9

				1400		88		96		104		111.8

				1450		88		96		104		111.6

				1500		88		96		103.9		111.3

				1550		88		96		103.7		110.9

				1600		88		96		103.4		110.4

				1650		88		95.9		103		109.9

				1700		88		95.7		102.5		108.9

				1750		88		95.4		101.9		108.3

				1800		87.8		95		101.2		107.5

				1850		87.5		94.4		100.4		106.6

				1900		87.1		93.7		99.5		105.6

				1950		86.6		92.9		98.3		104.5

				2000		86		92		97		103.3

				2050		85		90.8		95.5		102

				2100		83.7		89.3		93.8		100.5

				2150		82.1		87.4		92		98.5

				2200		80		85		90		96

				2250		0		0		0		0

				2300		0		0		0		0

				2350		0		0		0		0

				2400		0		0		0		0





4 lanes
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&A

&P. oldal

Free flow speed = 88 km/h

Free flow speed = 96 km/h

Free flow speed = 104 km/h

Free flow speed = 112 km/h

15 minutes traffic volume peak

Ideal average speed of traffic flow
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6 or more lanes

		szabad áramlási sebesség

				N		88		96		104		112

				0		88		96		104		112

				50		88		96		104		112

				100		88		96		104		112

				150		88		96		104		112

				200		88		96		104		112

				250		88		96		104		112

				300		88		96		104		112

				350		88		96		104		112

				400		88		96		104		112

				450		88		96		104		112

				500		88		96		104		112

				550		88		96		104		112

				600		88		96		104		112

				650		88		96		104		112

				700		88		96		104		112

				750		88		96		104		112

				800		88		96		104		112

				850		88		96		104		112

				900		88		96		104		112

				950		88		96		104		112

				1000		88		96		104		112

				1050		88		96		104		112

				1100		88		96		104		112

				1150		88		96		104		112

				1200		88		96		104		112

				1250		88		96		104		112

				1300		88		96		104		112

				1350		88		96		104		111.9

				1400		88		96		104		111.8

				1450		88		96		104		111.6

				1500		88		96		103.9		111.3

				1550		88		96		103.7		110.9

				1600		88		96		103.4		110.4

				1650		88		95.9		103		109.8

				1700		88		95.7		102.4		109.2

				1750		88		95.4		101.7		108.4

				1800		87.8		95		101		107.5

				1850		87.5		94.4		100		106.5

				1900		87		93.6		98.8		105.4

				1950		86.2		92.7		97.5		104.2

				2000		85		91.3		96		103

				2050		83.8		89.8		94.4		101.8

				2100		82.6		88.2		92.8		100.5

				2150		81.3		86.2		91		99.1

				2200		80		84		89		97.4

				2250		78.6		81.8		87		95.5

				2300		77		80		85		93

				2350		0		0		0		0

				2400		0		0		0		0





6 or more lanes
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&A

&P. oldal

Free flow speed = 88 km/h

Free flow speed = 96 km/h

Free flow speed = 104 km/h

Free flow speed = 112 km/h

15 minutes traffic volume peak

Ideal traffic flow average speed

6 or more lane motorway linear path element speed - traffic volume relations
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LOS 4

		szabad áramlási sebesség

				N		88		96		104		112		a		b		c		d		e		f

				0		88		96		104		112		0		0		0		0		0		0

				50		88		96		104		112		8		5.0909090909		3.3303030303		2.487804878		1.8181818182

				100		88		96		104		112		16		10.1818181818		6.6606060606		4.9756097561		3.6363636364

				150		88		96		104		112		24		15.2727272727		9.9909090909		7.4634146341		5.4545454545

				200		88		96		104		112		32		20.3636363636		13.3212121212		9.9512195122		7.2727272727

				250		88		96		104		112		40		25.4545454545		16.6515151515		12.4390243902		9.0909090909

				300		88		96		104		112		48		30.5454545455		19.9818181818		14.9268292683		10.9090909091

				350		88		96		104		112		56		35.6363636364		23.3121212121		17.4146341463		12.7272727273

				400		88		96		104		112		64		40.7272727273		26.6424242424		19.9024390244		14.5454545455

				450		88		96		104		112		72		45.8181818182		29.9727272727		22.3902439024		16.3636363636

				500		88		96		104		112		80		50.9090909091		33.303030303		24.8780487805		18.1818181818

				550		88		96		104		112		88		56		36.6333333333		27.3658536585		20

				600		88		96		104		112		96		61.0909090909		39.9636363636		29.8536585366		21.8181818182

				650		88		96		104		112		104		66.1818181818		43.2939393939		32.3414634146		23.6363636364

				700		88		96		104		112		112		71.2727272727		46.6242424242		34.8292682927		25.4545454545

				750		88		96		104		112				76.3636363636		49.9545454545		37.3170731707		27.2727272727

				800		88		96		104		112				81.4545454545		53.2848484848		39.8048780488		29.0909090909

				850		88		96		104		112				86.5454545455		56.6151515152		42.2926829268		30.9090909091

				900		88		96		104		112				91.6363636364		59.9454545455		44.7804878049		32.7272727273

				950		88		96		104		112				96.7272727273		63.2757575758		47.2682926829		34.5454545455

				1000		88		96		104		112				101.8181818182		66.6060606061		49.756097561		36.3636363636

				1050		88		96		104		112				106.9090909091		69.9363636364		52.243902439		38.1818181818

				1100		88		96		104		112				112		73.2666666667		54.7317073171		40

				1150		88		96		104		112						76.596969697		57.2195121951		41.8181818182

				1200		88		96		104		112						79.9272727273		59.7073170732		43.6363636364

				1250		88		96		104		112						83.2575757576		62.1951219512		45.4545454545

				1300		88		96		104		112						86.5878787879		64.6829268293		47.2727272727

				1350		88		96		104		111.9						89.9181818182		67.1707317073		49.0909090909

				1400		88		96		104		111.8						93.2484848485		69.6585365854		50.9090909091

				1450		88		96		104		111.6						96.5787878788		72.1463414634		52.7272727273

				1500		88		96		103.9		111.3						99.9090909091		74.6341463415		54.5454545455

				1550		88		96		103.7		110.9						103.2393939394		77.1219512195		56.3636363636

				1600		88		96		103.4		110.4						106.5696969697		79.6097560976		58.1818181818

				1650		88		95.9		103		109.9						109.9		82.0975609756		60

				1700		88		95.7		102.5		108.9								84.5853658537		61.8181818182

				1750		88		95.4		101.9		108.3								87.0731707317		63.6363636364

				1800		87.8		95		101.2		107.5								89.5609756098		65.4545454545

				1850		87.5		94.4		100.4		106.6								92.0487804878		67.2727272727

				1900		87.1		93.7		99.5		105.6								94.5365853659		69.0909090909

				1950		86.6		92.9		98.3		104.5								97.0243902439		70.9090909091

				2000		86		92		97		103.3								99.512195122		72.7272727273

				2050		85		90.8		95.5		102								102		74.5454545455

				2100		83.7		89.3		93.8		100.5										76.3636363636

				2150		82.1		87.4		92		98.5										78.1818181818

				2200		80		85		90		96										80

				2250		0		0		0		0

				2300		0		0		0		0

				2350		0		0		0		0

				2400		0		0		0		0
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Ideal traffic flow average speed

4 lane motorway linear path element speed - traffic volume relations
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LOS 6 or more

		szabad áramlási sebesség

				N		88		96		104		112		a		b		c		d		e		f

				0		88		96		104		112		0		0		0		0		0		0

				50		88		96		104		112		8		5.0909090909		3.3272727273		2.4829268293		1.6739130435

				100		88		96		104		112		16		10.1818181818		6.6545454545		4.9658536585		3.347826087

				150		88		96		104		112		24		15.2727272727		9.9818181818		7.4487804878		5.0217391304

				200		88		96		104		112		32		20.3636363636		13.3090909091		9.9317073171		6.6956521739

				250		88		96		104		112		40		25.4545454545		16.6363636364		12.4146341463		8.3695652174

				300		88		96		104		112		48		30.5454545455		19.9636363636		14.8975609756		10.0434782609

				350		88		96		104		112		56		35.6363636364		23.2909090909		17.3804878049		11.7173913043

				400		88		96		104		112		64		40.7272727273		26.6181818182		19.8634146341		13.3913043478

				450		88		96		104		112		72		45.8181818182		29.9454545455		22.3463414634		15.0652173913

				500		88		96		104		112		80		50.9090909091		33.2727272727		24.8292682927		16.7391304348

				550		88		96		104		112		88		56		36.6		27.312195122		18.4130434783

				600		88		96		104		112		96		61.0909090909		39.9272727273		29.7951219512		20.0869565217

				650		88		96		104		112		104		66.1818181818		43.2545454545		32.2780487805		21.7608695652

				700		88		96		104		112		112		71.2727272727		46.5818181818		34.7609756098		23.4347826087

				750		88		96		104		112				76.3636363636		49.9090909091		37.243902439		25.1086956522

				800		88		96		104		112				81.4545454545		53.2363636364		39.7268292683		26.7826086957

				850		88		96		104		112				86.5454545455		56.5636363636		42.2097560976		28.4565217391

				900		88		96		104		112				91.6363636364		59.8909090909		44.6926829268		30.1304347826

				950		88		96		104		112				96.7272727273		63.2181818182		47.1756097561		31.8043478261

				1000		88		96		104		112				101.8181818182		66.5454545455		49.6585365854		33.4782608696

				1050		88		96		104		112				106.9090909091		69.8727272727		52.1414634146		35.152173913

				1100		88		96		104		112				112		73.2		54.6243902439		36.8260869565

				1150		88		96		104		112						76.5272727273		57.1073170732		38.5

				1200		88		96		104		112						79.8545454545		59.5902439024		40.1739130435

				1250		88		96		104		112						83.1818181818		62.0731707317		41.847826087

				1300		88		96		104		112						86.5090909091		64.556097561		43.5217391304

				1350		88		96		104		111.9						89.8363636364		67.0390243902		45.1956521739

				1400		88		96		104		111.8						93.1636363636		69.5219512195		46.8695652174

				1450		88		96		104		111.6						96.4909090909		72.0048780488		48.5434782609

				1500		88		96		103.9		111.3						99.8181818182		74.487804878		50.2173913043

				1550		88		96		103.7		110.9						103.1454545455		76.9707317073		51.8913043478

				1600		88		96		103.4		110.4						106.4727272727		79.4536585366		53.5652173913

				1650		88		95.9		103		109.8						109.8		81.9365853659		55.2391304348

				1700		88		95.7		102.4		109.2								84.4195121951		56.9130434783

				1750		88		95.4		101.7		108.4								86.9024390244		58.5869565217

				1800		87.8		95		101		107.5								89.3853658537		60.2608695652

				1850		87.5		94.4		100		106.5								91.8682926829		61.9347826087

				1900		87		93.6		98.8		105.4								94.3512195122		63.6086956522

				1950		86.2		92.7		97.5		104.2								96.8341463415		65.2826086957

				2000		85		91.3		96		103								99.3170731707		66.9565217391

				2050		83.8		89.8		94.4		101.8								101.8		68.6304347826

				2100		82.6		88.2		92.8		100.5										70.3043478261

				2150		81.3		86.2		91		99.1										71.9782608696

				2200		80		84		89		97.4										73.652173913

				2250		78.6		81.8		87		95.5										75.3260869565

				2300		77		80		85		93										77

				2350		0		0		0		0

				2400		0		0		0		0





LOS 6 or more
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LOS B limit
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LOS E limit

15 minutes traffic volume peak

Ideal traffic flow average speed

6 or more lane motorway linear path element speed - traffic volume relations
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temp

		szabad áramlási sebesség

				N		88		96		104		112

				0		88		96		104		112

				50		88		96		104		112

				100		88		96		104		112

				150		88		96		104		112

				200		88		96		104		112

				250		88		96		104		112

				300		88		96		104		112

				350		88		96		104		112

				400		88		96		104		112

				450		88		96		104		112

				500		88		96		104		112

				550		88		96		104		112

				600		88		96		104		112

				650		88		96		104		112

				700		88		96		104		112

				750		88		96		104		112

				800		88		96		104		112

				850		88		96		104		112

				900		88		96		104		112

				950		88		96		104		112

				1000		88		96		104		112

				1050		88		96		104		112

				1100		88		96		104		112

				1150		88		96		104		112

				1200		88		96		104		112

				1250		88		96		104		112

				1300		88		96		104		112

				1350		88		96		104		111.9

				1400		88		96		104		111.8

				1450		88		96		104		111.6

				1500		88		96		103.9		111.3

				1550		88		96		103.7		110.9

				1600		88		96		103.4		110.4

				1650		88		95.9		103		109.9

				1700		88		95.7		102.5		108.9

				1750		88		95.4		101.9		108.3

				1800		87.8		95		101.2		107.5

				1850		87.5		94.4		100.4		106.6

				1900		87.1		93.7		99.5		105.6

				1950		86.6		92.9		98.3		104.5

				2000		86		92		97		103.3

				2050		85		90.8		95.5		102

				2100		83.7		89.3		93.8		100.5

				2150		82.1		87.4		92		98.5

				2200		80		85		90		96

				2250		0		0		0		0

				2300		0		0		0		0

				2350		0		0		0		0

				2400		0		0		0		0
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Free flow speed = 88 km/h

Free flow speed = 96 km/h

Free flow speed = 104 km/h

Free flow speed = 112 km/h

15 minutes traffic volume peak

Ideal traffic flow average speed

4 lane motorway linear path element speed - traffic volume relations
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resumen_tablas_spectrum

		Operaciones				320247

		zspectrum		Suma De Máx De L		Suma De Máx De S

		1		81187		80963		162150

		2		58320		58507		116827

		3		20630		20640		41270

		Pasajeros

		zspectrum		Suma De SumaDeNumPasajeros		Suma De SumaDePasajerosTransito

		1		14854470		95676

		2		9153002		43227

		3		5862560		120712

		Pasajeros

		Zona		Suma De SumaDeNumPasajeros		Suma De SumaDePasajerosTransito

		1		14854470		95676

		2		7302709		36997

		3		4268207		110569

		4		494199		6568

		5		117869		134

		6		102076		1057

		7		880209		2384

		8		1850293		6230

		Operaciones

		Zona		Suma De Máx De L		Suma De Máx De S

		1		81187		80963

		2		49680		49847

		3		10448		10466

		4		2748		2727

		5		713		723

		6		339		372

		7		6382		6352

		8		8640		8660

		Pasajeros

		Aeropuerto		pax		tran

		BCN		3391727		85223

		PMI		1309752		107

		AGP		1086676		5165

		LPA		1060302		4301

		LHR		935404		242

		CDG		863203		12505

		TFN		771918		0

		AMS		719641		0

		FCO		677927		0

		BIO		648556		250

		VLC		631251		79

		ALC		602956		0

		BRU		592490		0

		SCQ		577594		0

		TFS		572154		165

		LIS		569445		3837

		FRA		564044		9640

		VGO		520863		0

		ORY		513980		140

		EZE		461044		33399

		Compania		zspectrum		pax		trans

		IBE		1		82757		8726266

		JKK		1		4335		3121919

		AEA		1		0		1850582

		ANS		1		0		859680

		MPD		1		0		149861

		Compania1		zspectrum1		pax1		trans1

		IBE		2		4713		3555724

		AFR		2		0		643063

		AEA		2		317		568489

		BAW		2		221		545088

		ANS		2		0		481429

		AZA		2		0		407612

		DLH		2		11		385957

		JKK		2		3046		359298

		KLM		2		0		344228

		EZY		2		0		308021

		Compania2		zspectrum2		pax2		trans2

		IBE		3		77009		2590656

		AEA		3		10		434532

		IWD		3		0		213214

		ARG		3		20604		198173

		SWR		3		0		156932

		VRG		3		267		154996

		DAL		3		5143		153037

		MPD		3		0		136595

		COA		3		0		129460

		USA		3		0		113770

		AAL		3		0		107983

		AMX		3		0		105096

		Compania		tran		pax

		IBE		164479		14872646

		JKK		7381		3516498

		AEA		327		2853603

		ANS		0		1347272

		AFR		0		643063

		BAW		221		545088

		AZA		0		407612

		DLH		11		386056

		KLM		0		344228

		EZY		248		308023

		MPD		0		288394

		IWD		408		249148

		ARG		37571		238560

		ciaaero		pax		tran

		IBEBCN		2112845		78051

		JKKBCN		809327		133

		IBEAGP		693033		4650

		IBELPA		601843		56

		AFRCDG		526761		0

		IBEORY		513705		0

		IBELHR		482173		0

		AEABCN		464125		0

		IBEBIO		459821		0

		IBEPMI		450122		0

		IBEALC		437884		0

		AEAPMI		414050		0

		IBEVGO		401379		0

		ciaaero		pax		tran

		IBEBCN		2112845		78051

		ARGEZE		198173		20604

		IBEJFK		145800		13488

		IBEMIA		152079		12881

		IBEEZE		206215		12795

		ARGCDG		21527		11525

		LANSCL		90325		10004

		LANFRA		53015		9444

		IBEMEX		182976		8161

		IBELIM		132360		5523

		ARGLGW		18226		5442

		DALJFK		71205		5143

		IBEGYE		44580		5107

		DALBCN		110		4906

		IBEGRU		114637		4885

		IBECPH		41151		4706

		IBEAGP		693033		4650

		IBEHAV		185736		4469
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Graficos

		Domestic		162150

		European		116827

		International		41270

		Domestic		14854470

		European		9153002

		International		5862560





Graficos
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Hoja6

		0

		0

		0





Hoja7

		





pax-cia-aero

		cia_aero				p_business		p_turista		p_business		p_turista		p_business		p_turista

		Internacional

		IBELIM		Lima

		IBEGVA		Nueva York

		IBEJFK		Nueva York

		IBEMIA		Miami

		IBEMEX		Mexico

		IBEHAV		La Habana

		ARGEZE		Buenos Aires

		IBEEZE		Buenos Aires

		Europeas

		IBEAMS		Amsterdam

		IBEBRU		Bruselas

		IBELIS		Lisboa

		BAWLHR		Londres

		IBEFCO		Roma

		KLMAMS		Amsterdam

		IBELHR		Londres

		IBEORY		Paris

		AFRCDG		Paris

		Domestico

		IBEVGO		Vigo

		AEAPMI		Mallorca

		IBEALC		Alicante

		IBEPMI		Mallorca

		IBEBIO		Bilbao

		AEABCN		Barcelona

		IBELPA		Gran Canaria

		IBEAGP		Malaga

		JKKBCN		Barcelona

		IBEBCN		Barcelona





pax_cias

		ciaaero		pax		tran		l		s		zspec		size		perc_tran

		LXRHRG		0		178		2				3		0

		AABLUG		0		0		1				3		0

		AALDFW		0		0				1		3		0

		ABDGHA		0		0				1		3		0

		ABDJFK		0		0		1				3		0

		ABDORN		0		0		1		1		3		0

		ADBEVN		0		0				1		3		0

		ADBPDV		0		0				1		3		0

		ADHAUH		0		0				1		3		0

		AEANSI		0		0		1		1		3		0

		AEASVO		0		0		1				3		0

		AELSSH		0		0				1		3		0

		AMEASU		0		0		1				3		0

		AMEDAM		0		0				1		3		0

		AMEDOH		0		0		1				3		0

		AMESOF		0		0				1		3		0

		ANSLJU		0		0		1				3		0

		AUISID		0		0		1				3		0

		AVSBTS		0		0		1				3		0

		AVSTNG		0		0				1		3		0

		BAWCPT		0		0		1				3		0

		BAWMRU		0		0		1		1		3		0

		BBRTLV		0		0		1		1		3		0

		BCSCMN		0		0		4		4		3		0

		BCSGVA		0		0				1		3		0

		BRSREC		0		0				1		3		0

		CESSHA		0		0		1				3		0

		CPHLJU		0		0		1				3		0

		CPHTOE		0		0				1		3		0

		CTMCAI		0		0				1		3		0

		DAHAAE		0		0		1				3		0

		DAHJED		0		0		1				3		0

		DLHBUD		0		0		1				3		0

		DLHPHX		0		0		1				3		0

		DLHTAS		0		0				1		3		0

		EAFBSL		0		0				1		3		0

		EAFCUN		0		0		1				3		0

		ECALCA		0		0		1				3		0

		EEAFOR		0		0		1				3		0

		EEZCAT		0		0				1		3		0

		EIAKWI		0		0		1				3		0

		EIAYQX		0		0				2		3		0

		EINBOS		0		0		1				3		0

		FDXMEM		0		0		217		213		3		0

		FPGTIP		0		0		1				3		0

		FSHSSH		0		0		1				3		0

		FUATLV		0		0				1		3		0

		GESBHQ		0		0				1		3		0

		GESDBV		0		0				1		3		0

		GESGRJ		0		0				1		3		0

		GESOUA		0		0				1		3		0

		GESWAW		0		0		1				3		0

		HHIPRN		0		0		2				3		0

		HLRPOZ		0		0		1				3		0

		IBEAUH		0		0		3		2		3		0

		IBEBJS		0		0		2		2		3		0

		IBEBUD		0		0		1				3		0

		IBECAY		0		0				1		3		0

		IBEMIR		0		0		2		2		3		0

		IBEPRG		0		0				1		3		0

		IBESIN		0		0				1		3		0

		ICLABV		0		0				1		3		0

		IVEACH		0		0				1		3		0

		IWDLCA		0		0		1				3		0

		IWDZRH		0		0		1		1		3		0

		JKKZRH		0		0		3		2		3		0

		JMCSFB		0		0				1		3		0

		LBRHME		0		0				1		3		0

		LCTBTS		0		0		1				3		0

		LCTCMN		0		0		1				3		0

		LCTTNG		0		0				16		3		0

		LCTTUN		0		0				1		3		0

		LDIHAV		0		0				1		3		0

		LDIPUJ		0		0		1				3		0

		LOTKRK		0		0		1				3		0

		LOTKTW		0		0				1		3		0

		LXOHRG		0		0				1		3		0

		LXOTIP		0		0				1		3		0

		LXRLXR		0		0				1		3		0

		MASKUL		0		0		2		2		3		0

		MJLBSL		0		0				1		3		0

		MMMVKO		0		0		1				3		0

		MPDAUS		0		0		1				3		0

		MPDCTS		0		0				1		3		0

		MPDHIJ		0		0				1		3		0

		MPDMEX		0		0		1		1		3		0

		MPDNGO		0		0				2		3		0

		MPDPRG		0		0				1		3		0

		MPDSAL		0		0				1		3		0

		MPDSXM		0		0				1		3		0

		MPDZRH		0		0		2		2		3		0

		MRTNKC		0		0		1		1		3		0

		MWAGVA		0		0		1				3		0

		NGALFW		0		0		1				3		0

		NJECAS		0		0		1				3		0

		NJEGHA		0		0				1		3		0

		NJEZRH		0		0		1				3		0

		NOYTLV		0		0				2		3		0

		NTLIST		0		0		1				3		0

		NVRZRH		0		0		1				3		0

		OGEADB		0		0				1		3		0

		OGEAYT		0		0		1				3		0

		OHYESB		0		0		1				3		0

		ORZBSL		0		0		1				3		0

		ORZBTS		0		0				1		3		0

		OVAMBX		0		0		1				3		0

		OVAPOZ		0		0				2		3		0

		OVAPRG		0		0				3		3		0

		PLFPRG		0		0		1				3		0

		PLFWAW		0		0		1		1		3		0

		PNRBSL		0		0				1		3		0

		PNRCGG		0		0				1		3		0

		POTABJ		0		0		1				3		0

		POTJFK		0		0				1		3		0

		PTIGVA		0		0		1		1		3		0

		QAFDOH		0		0		1		1		3		0

		RAMAGA		0		0		1		2		3		0

		RAMJED		0		0				5		3		0

		RAMRBA		0		0		2				3		0

		RAMTNG		0		0		2				3		0

		RGNDKR		0		0		13				3		0

		RGNIST		0		0		1		1		3		0

		RJAADJ		0		0		1		2		3		0

		RMARBA		0		0		2		1		3		0

		RMATNG		0		0				1		3		0

		RUSLGB		0		0		1				3		0

		SEUPUJ		0		0				1		3		0

		SKTFEZ		0		0				1		3		0

		SOODOH		0		0		1				3		0

		SOOSWF		0		0				1		3		0

		SVAYQX		0		0		1				3		0

		SWTCMN		0		0		205		209		3		0

		UNOALG		0		0				1		3		0

		UNORAK		0		0		1				3		0

		UYCDLA		0		0		2		3		3		0

		UZBTAS		0		0		1		1		3		0

		VEAWAW		0		0		1				3		0

		VRGVCP		0		0		1				3		0

		VSGBUD		0		0		1				3		0

		VSGSPU		0		0		1				3		0

		YSSNAT		0		0		1				3		0

		ZZZADW		0		0				2		3		0

		ZZZALY		0		0		1				3		0

		ZZZBBU		0		0				1		3		0

		ZZZBOS		0		0		1				3		0

		ZZZBSB		0		0		1		1		3		0

		ZZZBSL		0		0		1				3		0

		ZZZCAI		0		0		1				3		0

		ZZZCMN		0		0		1				3		0

		ZZZDOH		0		0		1				3		0

		ZZZFEZ		0		0		2				3		0

		ZZZFOR		0		0				1		3		0

		ZZZGDL		0		0		1				3		0

		ZZZKAN		0		0		1				3		0

		ZZZLAD		0		0		1				3		0

		ZZZLJU		0		0				1		3		0

		ZZZMLA		0		0				3		3		0

		ZZZMZJ		0		0		1				3		0

		ZZZOUA		0		0		1				3		0

		ZZZPDK		0		0		2				3		0

		ZZZPVD		0		0		1				3		0

		ZZZRUH		0		0		1				3		0

		ZZZSAV		0		0		1		2		3		0

		ZZZSEA		0		0				1		3		0

		ZZZSID		0		0				1		3		0

		ZZZTNG		0		0		1				3		0

		ZZZZAG		0		0				1		3		0

		VRGFRA		0		185		1		2		2		0

		RAMLHR		0		21		1				2		0

		AAGCVT		0		0		1		4		2		0

		AAGHHN		0		0		1				2		0

		AAGMLH		0		0		1				2		0

		AAGTUF		0		0		1				2		0

		ABDHHN		0		0		1				2		0

		ABDLIS		0		0		1				2		0

		ABRDUB		0		0		1				2		0

		ABROPO		0		0		145		23		2		0

		ABRSNN		0		0				1		2		0

		ADBMAN		0		0		1				2		0

		ADHCIA		0		0				1		2		0

		ADHLIN		0		0		1				2		0

		ADHPSA		0		0		1				2		0

		ADIBIQ		0		0		1				2		0

		ADICEQ		0		0		1				2		0

		ADIDUS		0		0		1				2		0

		AEACWL		0		0		1				2		0

		AEADUS		0		0		2		1		2		0

		AEAFAO		0		0				1		2		0

		AEAHUY		0		0				2		2		0

		AEALBG		0		0		1				2		0

		AEAOPO		0		0				2		2		0

		AEAOST		0		0		1				2		0

		AEASXB		0		0				1		2		0

		AEATRD		0		0				1		2		0

		AFRCFE		0		0		1				2		0

		AFRFCO		0		0		1				2		0

		AFRLBG		0		0		1				2		0

		AFRLHR		0		0		1				2		0

		AFRLIL		0		0		3		3		2		0

		AFRORY		0		0		6		7		2		0

		AISCDG		0		0		8		7		2		0

		AISMPL		0		0		1				2		0

		AISORY		0		0		2		5		2		0

		AISTLS		0		0				1		2		0

		AJUOPO		0		0		1				2		0

		AMBFKB		0		0				1		2		0

		AMILBG		0		0				1		2		0

		AMMCWL		0		0				1		2		0

		ANGMRS		0		0				1		2		0

		ANSBOD		0		0		1				2		0

		ANSBOH		0		0		2		2		2		0

		ANSDNR		0		0				1		2		0

		ANSEXT		0		0		2				2		0

		ANSFRA		0		0		1				2		0

		ANSMST		0		0		1		2		2		0

		AOWLBG		0		0		1				2		0

		AOWRTM		0		0				1		2		0

		ARGFCO		0		0		1		2		2		0

		ARGGLA		0		0				1		2		0

		ARLBOD		0		0		1		1		2		0

		ARLLBG		0		0		1		1		2		0

		AUAINN		0		0				1		2		0

		AUALNZ		0		0				1		2		0

		AUASTR		0		0		1				2		0

		AUATXL		0		0				1		2		0

		AVAVCE		0		0				1		2		0

		AVSLBA		0		0		1		1		2		0

		AVSLBG		0		0		3				2		0

		AVSMLH		0		0		1		1		2		0

		AVSPMO		0		0		3		4		2		0

		AVSSTR		0		0		1		1		2		0

		AXLCIA		0		0				1		2		0

		AXLEIN		0		0		3		3		2		0

		AXLMST		0		0		3		2		2		0

		AXLMXP		0		0				1		2		0

		AXYHHN		0		0				1		2		0

		AXYLIL		0		0		1				2		0

		AXYLYS		0		0		1		1		2		0

		BAFEBM		0		0		2		2		2		0

		BAFTER		0		0				1		2		0

		BALGLA		0		0				1		2		0

		BALLGW		0		0		2		1		2		0

		BAWSTN		0		0		1				2		0

		BBAFNC		0		0				1		2		0

		BBAVIE		0		0		1		1		2		0

		BBAWIE		0		0		2		1		2		0

		BBGAOI		0		0		1				2		0

		BBGBGY		0		0				1		2		0

		BCSATH		0		0		1		1		2		0

		BCSBGY		0		0		7		4		2		0

		BCSBRU		0		0		258		234		2		0

		BCSCDG		0		0		2				2		0

		BCSCGN		0		0		206		2		2		0

		BCSEMA		0		0		10		13		2		0

		BCSETZ		0		0				1		2		0

		BCSFRA		0		0				150		2		0

		BCSLIS		0		0				1		2		0

		BCSNCE		0		0				1		2		0

		BCSOPO		0		0				216		2		0

		BCSOST		0		0				1		2		0

		BCSTSF		0		0		1				2		0

		BERCGN		0		0				1		2		0

		BIELYS		0		0		1				2		0

		BLECDG		0		0		3		4		2		0

		BLEVCE		0		0		2				2		0

		BPACDG		0		0		1				2		0

		BPAMXP		0		0		2		2		2		0

		BRSLHR		0		0		3				2		0

		BRSLIS		0		0				2		2		0

		BRTSEN		0		0		1				2		0

		BRWCDG		0		0				1		2		0

		BRWOST		0		0		1				2		0

		BWALHR		0		0		1		1		2		0

		BWAMAN		0		0		3		4		2		0

		BZHLYN		0		0		1		2		2		0

		CCFCGN		0		0		1		1		2		0

		CEG331		0		0		2				2		0

		CEGBHD		0		0				1		2		0

		CFCLTN		0		0		1				2		0

		CFCSMA		0		0				1		2		0

		CFGHAJ		0		0				1		2		0

		CFGPAD		0		0		1				2		0

		CFGSTR		0		0				1		2		0

		CJELBG		0		0		1				2		0

		CKMBHX		0		0		1				2		0

		CKMLBG		0		0		1				2		0

		CKMMPL		0		0		1				2		0

		CKMNUE		0		0		1				2		0

		CLGCFR		0		0		2		2		2		0

		CLSAMS		0		0		1				2		0

		CLSCGN		0		0		1		1		2		0

		CPHLBG		0		0		4		4		2		0

		CPHLEH		0		0				1		2		0

		CPHLIL		0		0		2				2		0

		CPICIA		0		0		1		1		2		0

		CRLCDG		0		0		1				2		0

		CRLORY		0		0		1		2		2		0

		CTMORY		0		0		1				2		0

		DANCDG		0		0				1		2		0

		DANNUE		0		0		1				2		0

		DEAHEL		0		0		1				2		0

		DLHATH		0		0		2		2		2		0

		DLHDUB		0		0		1		1		2		0

		DRTLBG		0		0				1		2		0

		DRTQYR		0		0		1				2		0

		DSOLHR		0		0		1				2		0

		EAFDUB		0		0		1				2		0

		EAFMAN		0		0		1		1		2		0

		EAFMXP		0		0				1		2		0

		EEAMLH		0		0				1		2		0

		EECLBG		0		0		3		2		2		0

		EEZBLQ		0		0		1		1		2		0

		EIARMS		0		0		1				2		0

		EINSNN		0		0		2		2		2		0

		ERLLBG		0		0		1				2		0

		EXULBG		0		0		1				2		0

		EXULIS		0		0		1				2		0

		EZYORY		0		0		1		1		2		0

		EZYSTN		0		0		2		2		2		0

		FDXCDG		0		0		1		4		2		0

		FDXMXP		0		0				1		2		0

		FJELGW		0		0		1		1		2		0

		FMCFAB		0		0				1		2		0

		FNECDG		0		0				1		2		0

		FPGNCE		0		0		1				2		0

		FTLCVT		0		0		1				2		0

		FUADUB		0		0		1				2		0

		FUALYS		0		0				1		2		0

		FUASNN		0		0		1				2		0

		GAFCGN		0		0				1		2		0

		GBJNUE		0		0		1		1		2		0

		GBLLGW		0		0				1		2		0

		GDACIA		0		0		1				2		0

		GDALFS		0		0		1				2		0

		GDANHT		0		0				1		2		0

		GESAJA		0		0		1				2		0

		GESBBS		0		0				1		2		0

		GESBOH		0		0		1		1		2		0

		GESCEQ		0		0				1		2		0

		GESFAO		0		0				1		2		0

		GESKSF		0		0				1		2		0

		GESLHR		0		0		1				2		0

		GESLIN		0		0		1		1		2		0

		GESMRS		0		0		1				2		0

		GESPOX		0		0				1		2		0

		GESSXB		0		0		1				2		0

		GESTHF		0		0				1		2		0

		GESTXL		0		0		1				2		0

		GESVCE		0		0				1		2		0

		GESVRN		0		0		1				2		0

		GJTCIA		0		0				1		2		0

		GJTMPL		0		0				1		2		0

		HERCMF		0		0		1		1		2		0

		HERLYS		0		0		1				2		0

		HHIDUS		0		0				1		2		0

		HHILDE		0		0				1		2		0

		HLFBOD		0		0				1		2		0

		HLFFRA		0		0		1				2		0

		HLFSTR		0		0				1		2		0

		HLRMAN		0		0				1		2		0

		HLXPAD		0		0				1		2		0

		HOACDG		0		0		1				2		0

		HOADUB		0		0		2		1		2		0

		HOANCL		0		0		1				2		0

		HOATRN		0		0				1		2		0

		HSSHAJ		0		0		1				2		0

		I20CIA		0		0				1		2		0

		IBEGRY		0		0				1		2		0

		IBETRS		0		0		1				2		0

		IBEXFW		0		0		2				2		0

		IBTETZ		0		0		1				2		0

		IBTMPL		0		0		1		1		2		0

		IBTMRS		0		0		1		1		2		0

		IBTTLS		0		0		1				2		0

		ICLLGG		0		0		1		1		2		0

		ICLLUX		0		0		1				2		0

		IFAHAM		0		0				1		2		0

		IFANUE		0		0		1				2		0

		IVESZG		0		0				1		2		0

		IWDBRS		0		0		1				2		0

		IWDCIA		0		0				2		2		0

		IWDDUS		0		0		1		1		2		0

		IWDLBG		0		0				1		2		0

		IWDLGW		0		0		1				2		0

		IWDMAN		0		0		1		1		2		0

		IWDMLH		0		0		1				2		0

		IWDPIS		0		0				1		2		0

		IWDRTM		0		0				1		2		0

		IWDSTN		0		0		1		1		2		0

		IWDTLS		0		0		1		2		2		0

		JAFCDG		0		0				2		2		0

		JAFLHR		0		0		2				2		0

		JCXFRA		0		0				1		2		0

		JKKBGY		0		0		1		1		2		0

		JKKBOD		0		0				1		2		0

		JKKEXT		0		0		1				2		0

		JKKGLA		0		0				2		2		0

		JKKLGW		0		0				1		2		0

		JKKLTN		0		0		1				2		0

		JKKPUF		0		0		1				2		0

		JKKSVG		0		0		1				2		0

		JKKTLS		0		0				1		2		0

		JKKTOS		0		0				1		2		0

		JKKTRD		0		0		1				2		0

		JKKTRF		0		0		1				2		0

		JKKVXO		0		0		1				2		0

		JMCBZZ		0		0				1		2		0

		JMCMAN		0		0		1				2		0

		LBRPAD		0		0		1				2		0

		LBTNTE		0		0		1				2		0

		LCTCVT		0		0				1		2		0

		LCTDRS		0		0		1				2		0

		LCTDTM		0		0		1		1		2		0

		LCTFCO		0		0		1				2		0

		LCTFMO		0		0		1				2		0

		LCTFRA		0		0		1				2		0

		LCTHAJ		0		0		1		1		2		0

		LCTLEH		0		0		2		1		2		0

		LCTLIL		0		0		1				2		0

		LCTLIS		0		0				1		2		0

		LCTLPL		0		0		1				2		0

		LCTMXP		0		0				1		2		0

		LCTOPO		0		0				1		2		0

		LCTPMO		0		0		1				2		0

		LDAFNC		0		0				1		2		0

		LDIMXP		0		0		1		1		2		0

		LDIRMI		0		0		1		1		2		0

		LIBETZ		0		0		1				2		0

		LITMPL		0		0				1		2		0

		LNXEGS		0		0		1				2		0

		LNXLGW		0		0		1		1		2		0

		LTEBGY		0		0		1				2		0

		LTEMAN		0		0		1				2		0

		LTEMXP		0		0		1		1		2		0

		LXRBZZ		0		0		1				2		0

		LXRFAO		0		0		1		2		2		0

		LXRORY		0		0		1		1		2		0

		MAVCFR		0		0		1				2		0

		MAVDOL		0		0				1		2		0

		MAVLTN		0		0		1				2		0

		MAVMRS		0		0				1		2		0

		MAVOPO		0		0		1		1		2		0

		MAVSOU		0		0				1		2		0

		MDFCFU		0		0				2		2		0

		MJLLGG		0		0		1				2		0

		MMDSGD		0		0		1		1		2		0

		MNBATH		0		0		1		1		2		0

		MONLPL		0		0				1		2		0

		MONLTN		0		0		1		1		2		0

		MONVIE		0		0		1		1		2		0

		MPDAMS		0		0		2		4		2		0

		MPDBRS		0		0		1				2		0

		MPDFAO		0		0		1				2		0

		MPDFRA		0		0		1				2		0

		MPDHAJ		0		0				1		2		0

		MPDLBG		0		0		2		2		2		0

		MPDLIS		0		0		11		10		2		0

		MPDMUC		0		0		1		1		2		0

		MPDORY		0		0		2		1		2		0

		MPDXLW		0		0				1		2		0

		MPHAMS		0		0		1		1		2		0

		MPHDUS		0		0		1				2		0

		MRGLBG		0		0		1		1		2		0

		MWAMRS		0		0				1		2		0

		MXAKEF		0		0				1		2		0

		MYOLIL		0		0				1		2		0

		MYTBFS		0		0		1				2		0

		MYTCIA		0		0				1		2		0

		MYTMAN		0		0		1		1		2		0

		NFACPH		0		0		1				2		0

		NGALGG		0		0				1		2		0

		NJECMF		0		0		1				2		0

		NJEDUB		0		0				1		2		0

		NJEFAB		0		0		1				2		0

		NJEFCO		0		0		1				2		0

		NJEFLR		0		0		1				2		0

		NJEFNI		0		0				1		2		0

		NJEHAM		0		0				1		2		0

		NJENCE		0		0				3		2		0

		NJETRN		0		0				1		2		0

		NMBFRA		0		0		1		1		2		0

		NOSKLU		0		0		1				2		0

		NOYRTM		0		0				1		2		0

		NVRLIS		0		0				1		2		0

		OAVLBG		0		0		1				2		0

		OCFLRH		0		0				1		2		0

		OCFRNS		0		0		1				2		0

		OHYBRU		0		0		1		1		2		0

		ORZLBG		0		0		1		2		2		0

		ORZLGG		0		0				1		2		0

		ORZLIS		0		0				1		2		0

		ORZOST		0		0		1				2		0

		OVABRE		0		0				1		2		0

		OVACFE		0		0				1		2		0

		OVACFR		0		0		1				2		0

		OVACGN		0		0				1		2		0

		OVAEIN		0		0		1				2		0

		OVAFCO		0		0		1				2		0

		OVAHAJ		0		0		1		1		2		0

		OVAKLU		0		0		1		1		2		0

		OVALBG		0		0				1		2		0

		OVALEH		0		0				1		2		0

		OVALIL		0		0		1				2		0

		OVALPL		0		0		1		1		2		0

		OVAMRS		0		0		1				2		0

		OVANCL		0		0		2				2		0

		OVANVS		0		0				1		2		0

		OVAOPO		0		0		1		1		2		0

		OVASCN		0		0				1		2		0

		OVAVIE		0		0		1				2		0

		PHVLEH		0		0				1		2		0

		PHVRNS		0		0		1				2		0

		PLMFRA		0		0		3		4		2		0

		PLMORY		0		0		1		1		2		0

		PNRATH		0		0		12		12		2		0

		PNRCDG		0		0		3		3		2		0

		PNRLGG		0		0		225		213		2		0

		PNRLIS		0		0		17		28		2		0

		PNROPO		0		0		45		164		2		0

		PNRTLS		0		0				2		2		0

		PNRVIE		0		0		1		1		2		0

		PTINCE		0		0				1		2		0

		QAFSTR		0		0				1		2		0

		QAJ367		0		0				1		2		0

		QAJCGN		0		0		2				2		0

		QAJKEF		0		0				1		2		0

		RAEBOD		0		0				1		2		0

		RAECFE		0		0				1		2		0

		RAETLS		0		0		1				2		0

		RAMBOD		0		0				1		2		0

		RAMBRU		0		0		1				2		0

		RAMLGW		0		0				1		2		0

		RAMMXP		0		0		1		1		2		0

		RAMORY		0		0		3		1		2		0

		RBASTR		0		0				1		2		0

		RGNATH		0		0		6		6		2		0

		RGNCDG		0		0		2		2		2		0

		RGNCFE		0		0		2		2		2		0

		RGNDUB		0		0		4		4		2		0

		RGNFCO		0		0		2		1		2		0

		RGNFNI		0		0		1		1		2		0

		RGNFRA		0		0		126		9		2		0

		RGNLGW		0		0				1		2		0

		RGNMSE		0		0		2		2		2		0

		RGNMST		0		0		1		38		2		0

		RGNQLA		0		0				1		2		0

		RGNSTN		0		0		2		79		2		0

		RJABOD		0		0		1				2		0

		RJZBOD		0		0		1				2		0

		RPXBHX		0		0		1				2		0

		RPXEMA		0		0				1		2		0

		SASARN		0		0				1		2		0

		SEUCDG		0		0		3		1		2		0

		SEUCTA		0		0				1		2		0

		SKTAJA		0		0		1		1		2		0

		SKTBQH		0		0		1				2		0

		SKTGLA		0		0		1		1		2		0

		SKTJYV		0		0				1		2		0

		SKTNCE		0		0		1				2		0

		SLRBRU		0		0		1		1		2		0

		SNBBLL		0		0		1		1		2		0

		SVALBG		0		0				1		2		0

		SVWBQH		0		0				1		2		0

		SVWNCE		0		0				1		2		0

		SWREAP		0		0				2		2		0

		SWTBGY		0		0		2		1		2		0

		SWTEMA		0		0		37				2		0

		SWTKEF		0		0				1		2		0

		SWTLTN		0		0		1				2		0

		SWTNCE		0		0				1		2		0

		SWTOPO		0		0				25		2		0

		SWTQLA		0		0		1				2		0

		TAGEDI		0		0		1				2		0

		TARMXP		0		0		1				2		0

		TARORY		0		0				1		2		0

		TCWBRU		0		0		2		1		2		0

		THZLBG		0		0		1		1		2		0

		TJSMUC		0		0		1				2		0

		TJTLBG		0		0				1		2		0

		TJTOPO		0		0		1				2		0

		TWJJER		0		0				1		2		0

		TYWINN		0		0		1				2		0

		UPSCGN		0		0		213		212		2		0

		UYCCDG		0		0		1				2		0

		VEABOH		0		0		1				2		0

		VEATRN		0		0				1		2		0

		VHMESS		0		0		1		1		2		0

		VKGARN		0		0				1		2		0

		VKGBLL		0		0		1				2		0

		VKGCPH		0		0				1		2		0

		VKGOSL		0		0		1		1		2		0

		VLEBGY		0		0		1				2		0

		VREEMA		0		0				1		2		0

		VREORB		0		0		1				2		0

		VREXCR		0		0				1		2		0

		VRGLIS		0		0		1				2		0

		WDLCGN		0		0		1		1		2		0

		WDLLBG		0		0		1				2		0

		WDLRNS		0		0				1		2		0

		WGTZNQ		0		0				1		2		0

		YSSLIS		0		0		1		2		2		0

		ZZZAAL		0		0				1		2		0

		ZZZAUR		0		0		1				2		0

		ZZZBMA		0		0				1		2		0

		ZZZBOU		0		0		1				2		0

		ZZZCPH		0		0		2				2		0

		ZZZCVT		0		0				1		2		0

		ZZZDNR		0		0		1				2		0

		ZZZDUB		0		0		1				2		0

		ZZZEBM		0		0		1				2		0

		ZZZFCO		0		0		1				2		0

		ZZZFDH		0		0		1		2		2		0

		ZZZFLR		0		0		2				2		0

		ZZZHEL		0		0				1		2		0

		ZZZLDE		0		0		2		1		2		0

		ZZZLGW		0		0				1		2		0

		ZZZLIL		0		0		1				2		0

		ZZZLNZ		0		0				1		2		0

		ZZZLYS		0		0		1				2		0

		ZZZLYX		0		0				1		2		0

		ZZZMAN		0		0		1		1		2		0

		ZZZNCY		0		0		1				2		0

		ZZZNTE		0		0				1		2		0

		ZZZNUE		0		0		1				2		0

		ZZZOPO		0		0				2		2		0

		ZZZORE		0		0		3		4		2		0

		ZZZPDL		0		0				1		2		0

		ZZZPGF		0		0		2		1		2		0

		ZZZPIK		0		0				1		2		0

		ZZZPSR		0		0				1		2		0

		ZZZREK		0		0		1		1		2		0

		ZZZRNS		0		0		1				2		0

		ZZZRTM		0		0		1		1		2		0

		ZZZSNN		0		0				1		2		0

		ZZZSXF		0		0		1				2		0

		ZZZTLS		0		0				1		2		0

		ZZZVCE		0		0		3				2		0

		ZZZVRN		0		0		1		1		2		0

		ZZZXMF		0		0		1		1		2		0

		ZZZZNQ		0		0		1				2		0

		AABOVD		0		0		1				1		0

		ADI101		0		0		1				1		0

		ADILPA		0		0		1				1		0

		ADIMJV		0		0		1		2		1		0

		ADIODB		0		0		1				1		0

		ADISDR		0		0				1		1		0

		ADISVQ		0		0				1		1		0

		ADITOJ		0		0		6		29		1		0

		ADIVLL		0		0				1		1		0

		ADIZAZ		0		0		2				1		0

		AEALEI		0		0		3		4		1		0

		AEAMAD		0		0		5		4		1		0

		AEAVGO		0		0		3		2		1		0

		AEFPMI		0		0		1		1		1		0

		AEUAGP		0		0		1		1		1		0

		AFRBCN		0		0				1		1		0

		ALRPMI		0		0		1		1		1		0

		AMEBCN		0		0		1				1		0

		AMETOJ		0		0				1		1		0

		AMMAGP		0		0				1		1		0

		ANGACE		0		0				1		1		0

		ANGAGP		0		0		45		7		1		0

		ANGBCN		0		0		1		2		1		0

		ANGFUE		0		0		1		1		1		0

		ANGGRX		0		0				2		1		0

		ANGLEI		0		0				3		1		0

		ANGLPA		0		0		5		40		1		0

		ANGMAD		0		0		1				1		0

		ANGSVQ		0		0				2		1		0

		ANGVLC		0		0		4				1		0

		ANGZZZ		0		0				1		1		0

		ANS101		0		0				1		1		0

		ANSGRX		0		0				1		1		0

		ANSMAD		0		0		19		2		1		0

		ANSXRY		0		0		1		1		1		0

		ARGAGP		0		0		1		2		1		0

		ARGALC		0		0		1				1		0

		ARGBCN		0		0				2		1		0

		ARGPMI		0		0		3		4		1		0

		ARGTFS		0		0		2		1		1		0

		ARGZZZ		0		0				1		1		0

		AVBAGP		0		0				1		1		0

		AVSAGP		0		0				1		1		0

		AVSALC		0		0		6		8		1		0

		AVSGRO		0		0				3		1		0

		AVSIBZ		0		0		1				1		0

		AVSMAD		0		0		1		1		1		0

		AVSMAH		0		0		1				1		0

		AVSPMI		0		0		95		92		1		0

		AVSSVQ		0		0				1		1		0

		AVSTOJ		0		0		1		1		1		0

		AVSVLL		0		0		1		1		1		0

		AVSZAZ		0		0		2				1		0

		AZAMAD		0		0		1				1		0

		BALREU		0		0				1		1		0

		BAWMAD		0		0		3				1		0

		BCSAGP		0		0		1		1		1		0

		BCSALC		0		0				1		1		0

		BCSBCN		0		0		162		2		1		0

		BCSMAD		0		0		2				1		0

		BCSPMI		0		0		2		2		1		0

		BCSSCQ		0		0				23		1		0

		BCSVIT		0		0		49		44		1		0

		BIEAGP		0		0				1		1		0

		BIEIBZ		0		0		1		1		1		0

		BPAIBZ		0		0				1		1		0

		BRUTOJ		0		0		1				1		0

		BRUZZZ		0		0				1		1		0

		BWAMAD		0		0		1				1		0

		CASSVQ		0		0		1		1		1		0

		CFGTFN		0		0		1				1		0

		CFGXRY		0		0		1				1		0

		CKMMAD		0		0		1				1		0

		CKMPMI		0		0		1		2		1		0

		CKMREU		0		0				1		1		0

		CKMZAZ		0		0				1		1		0

		CLU101		0		0				1		1		0

		CYPMAD		0		0		1		1		1		0

		DANXRY		0		0				1		1		0

		DBRAGP		0		0		1		1		1		0

		DCSBCN		0		0		1				1		0

		DNCAGP		0		0				1		1		0

		DNMZAZ		0		0				1		1		0

		DSOTOJ		0		0				1		1		0

		EECVIT		0		0				1		1		0

		EINMAD		0		0		1				1		0

		ENWLCG		0		0				2		1		0

		ENWSCQ		0		0		3				1		0

		ENWSDR		0		0				1		1		0

		ENWTOJ		0		0		2		1		1		0

		ERLTOJ		0		0				1		1		0

		EUYMAH		0		0		1		1		1		0

		EXHBCN		0		0		1				1		0

		EXUVLC		0		0				1		1		0

		FINBCN		0		0				1		1		0

		FNEBCN		0		0		1				1		0

		FTLBCN		0		0				1		1		0

		FUAALC		0		0		2		2		1		0

		FUABIO		0		0				1		1		0

		FUAREU		0		0				1		1		0

		FUAVGO		0		0		1				1		0

		FUAVLC		0		0				1		1		0

		GAFZZZ		0		0		1				1		0

		GBLACE		0		0		1				1		0

		GES117		0		0		1				1		0

		GESEAS		0		0				1		1		0

		GESGRX		0		0		1				1		0

		GESLEI		0		0		1				1		0

		GESLEN		0		0		1				1		0

		GESMAD		0		0		1		1		1		0

		GESMCV		0		0				1		1		0

		GESVLL		0		0		2				1		0

		GESZZZ		0		0				2		1		0

		GEVALC		0		0				1		1		0

		GEVBCN		0		0				1		1		0

		GEVPMI		0		0		38		38		1		0

		GEVZZZ		0		0		1				1		0

		GJTBCN		0		0		4		4		1		0

		GNFBCN		0		0				1		1		0

		GOJAGP		0		0		1				1		0

		HLFACE		0		0		1				1		0

		HLFFUE		0		0		1				1		0

		HLFZZZ		0		0				1		1		0

		HLXFUE		0		0		1				1		0

		HOAALC		0		0		1		1		1		0

		HOABIO		0		0		1				1		0

		HOASVQ		0		0				1		1		0

		HOATFS		0		0		1		2		1		0

		IBE130		0		0		1				1		0

		IBEGRO		0		0		1		1		1		0

		IBEMAD		0		0		48		8		1		0

		IBETOJ		0		0		1				1		0

		IBEVLL		0		0		5		2		1		0

		IBEZZZ		0		0		2		3		1		0

		IBTBIO		0		0		66		60		1		0

		IBTGRX		0		0				1		1		0

		IBTIBZ		0		0		4				1		0

		IBTPMI		0		0		4		7		1		0

		IFALPA		0		0		1		1		1		0

		IVETOJ		0		0		2		6		1		0

		IWDIBZ		0		0		4				1		0

		IWDMAD		0		0		3		2		1		0

		IWDSVQ		0		0		1				1		0

		IWDVIT		0		0		1				1		0

		IWDZZZ		0		0		2		2		1		0

		JKKREU		0		0		4		4		1		0

		JKKVLL		0		0		14		15		1		0

		JKKXRY		0		0		5		4		1		0

		JKKZAZ		0		0		1				1		0

		LCTAGP		0		0				1		1		0

		LCTBCN		0		0		1				1		0

		LCTGRO		0		0				1		1		0

		LCTMAD		0		0		1		1		1		0

		LCTPMI		0		0		5		5		1		0

		LCTPNA		0		0		4		1		1		0

		LCTSVQ		0		0				1		1		0

		LCTVIT		0		0		29		30		1		0

		LCTVLC		0		0		1		1		1		0

		LCTVLL		0		0		3		3		1		0

		LCTXXX		0		0		1				1		0

		LCTZAZ		0		0		12		1		1		0

		LINTOJ		0		0		6		3		1		0

		LTEBCN		0		0		3		13		1		0

		LTEVIT		0		0				1		1		0

		LXRSVQ		0		0				1		1		0

		MAVAGP		0		0		1				1		0

		MAVBJZ		0		0		1		1		1		0

		MAVSCQ		0		0		1				1		0

		MAVVLC		0		0				1		1		0

		MDFPMI		0		0		2				1		0

		MEMBCN		0		0		8				1		0

		MEMPMI		0		0		1		12		1		0

		MEMVLC		0		0		1		1		1		0

		MMMAGP		0		0				1		1		0

		MONAGP		0		0		1				1		0

		MPD133		0		0		1		2		1		0

		MPDALC		0		0		1		2		1		0

		MPDLEI		0		0		2		3		1		0

		MPDMAD		0		0		5		3		1		0

		MPDSCQ		0		0				2		1		0

		MPDSVQ		0		0		3		2		1		0

		MPDTOJ		0		0		1		1		1		0

		MPDVLC		0		0		2		1		1		0

		MPDZAZ		0		0		1		1		1		0

		MPDZZZ		0		0		1		1		1		0

		MPHIBZ		0		0		1		1		1		0

		MPHTFS		0		0				1		1		0

		NJEAGP		0		0		2		3		1		0

		NJEEAS		0		0				1		1		0

		NJEIBZ		0		0				1		1		0

		NJEMJV		0		0				1		1		0

		NJEPMI		0		0		1		1		1		0

		NJETOJ		0		0				1		1		0

		ORZGRO		0		0		2				1		0

		ORZZAZ		0		0		3		4		1		0

		OVAALC		0		0				1		1		0

		OVAMAD		0		0		1				1		0

		OVASCQ		0		0				1		1		0

		OVAVIT		0		0				1		1		0

		OVAZZZ		0		0		1				1		0

		PLFSVQ		0		0				1		1		0

		PLMSVQ		0		0		3		3		1		0

		PNRBCN		0		0		69		2		1		0

		PNRLCG		0		0		1				1		0

		PNRMAD		0		0		1				1		0

		PNRSVQ		0		0		86		39		1		0

		PNRVIT		0		0		42		40		1		0

		PNRVLC		0		0		3		40		1		0

		PNRZAZ		0		0		40				1		0

		PUBVLL		0		0				1		1		0

		RBABCN		0		0		1				1		0

		RGNACE		0		0		63				1		0

		RGNBCN		0		0		1				1		0

		RGNLPA		0		0		243		229		1		0

		RGNMAD		0		0		2				1		0

		RGNPMI		0		0		2		1		1		0

		RGNSVQ		0		0		2		2		1		0

		RGNTFN		0		0		197		295		1		0

		RGNTFS		0		0		4		2		1		0

		RGNVLC		0		0				1		1		0

		RJAVLC		0		0		1		1		1		0

		RJZSVQ		0		0				1		1		0

		RMAABC		0		0				1		1		0

		RMASVQ		0		0		1				1		0

		RUSXRY		0		0				1		1		0

		SAZALC		0		0				1		1		0

		SKTEAS		0		0		2		2		1		0

		SKTGRX		0		0		1				1		0

		SKTLEI		0		0		1				1		0

		SKTMAD		0		0		1				1		0

		SKTMCV		0		0		1		3		1		0

		SKTMJV		0		0		1				1		0

		SKTSVQ		0		0		1				1		0

		SKTTOJ		0		0		3		9		1		0

		SKTZAZ		0		0		1				1		0

		SWRAGP		0		0				1		1		0

		SWRMAD		0		0		1				1		0

		SWT145		0		0		1		4		1		0

		SWTAGP		0		0		1				1		0

		SWTBCN		0		0		250		355		1		0

		SWTBIO		0		0		142		148		1		0

		SWTIBZ		0		0		67		1		1		0

		SWTLPA		0		0		2		1		1		0

		SWTMAD		0		0		29		19		1		0

		SWTMAH		0		0		14				1		0

		SWTMLN		0		0				1		1		0

		SWTPMI		0		0		315		337		1		0

		SWTREU		0		0		1		1		1		0

		SWTSCQ		0		0				2		1		0

		SWTSLM		0		0		1				1		0

		SWTSVQ		0		0		6		5		1		0

		SWTVIT		0		0		83		53		1		0

		SWTVLC		0		0		1		2		1		0

		SWTVLL		0		0		1		1		1		0

		SWTXRY		0		0		2		1		1		0

		TCWREU		0		0				1		1		0

		TCXTFS		0		0				1		1		0

		TDCBCN		0		0		129		117		1		0

		TDCIBZ		0		0				2		1		0

		TDCPMI		0		0				12		1		0

		TJSTOJ		0		0				1		1		0

		TLYBCN		0		0				1		1		0

		TVLBCN		0		0		1		1		1		0

		TVSVLL		0		0				1		1		0

		TWJBCN		0		0		1				1		0

		UPSVLC		0		0				1		1		0

		VEAGRO		0		0				1		1		0

		VEEMAD		0		0				1		1		0

		VEEPMI		0		0		1				1		0

		VEEREU		0		0		1				1		0

		VEEVLC		0		0		1		1		1		0

		VKGFUE		0		0		2		1		1		0

		VREPNA		0		0		1				1		0

		VRGMAD		0		0		2				1		0

		ZZZLEI		0		0		1		1		1		0

		ZZZLEN		0		0		1				1		0

		ZZZLPA		0		0		5		26		1		0

		ZZZMAD		0		0		6		4		1		0

		ZZZOVD		0		0		1		2		1		0

		ZZZPNA		0		0		3				1		0

		ZZZXXX		0		0		1				1		0

		ZZZIBZ		1		0		2		2		1		0.25

		ZZZSDQ		1		0		2		1		3		0.3333333333

		ZZZFRA		1		0		2		1		2		0.3333333333

		ZZZBOG		1		0		1		1		3		0.5

		ZZZPRG		1		0		1		1		3		0.5

		ZZZYYT		1		0				2		3		0.5

		ADNMUC		1		0		1		1		2		0.5

		BBLLTN		1		0		1		1		2		0.5

		LSKLBG		1		0		1		1		2		0.5

		NJEFRA		1		0		1		1		2		0.5

		SPWLBG		1		0		1		1		2		0.5

		ZZZ332		1		0		1		1		2		0.5

		ZZZFAO		1		0		2				2		0.5

		ZZZTNF		1		0		1		1		2		0.5

		ADIPMI		1		0		1		1		1		0.5

		IVEBIO		1		0		1		1		1		0.5

		TEXBCN		1		0		1		1		1		0.5

		ADIERH		1		0		1				3		1

		AMBIAM		1		0		1				3		1

		ZZZ600		1		0				1		3		1

		ZZZBGR		1		0				1		3		1

		ZZZBHQ		1		0		1				3		1

		ZZZLGB		1		0		1				3		1

		ZZZMSY		1		0		1				3		1

		ZZZNBO		1		0				1		3		1

		ZZZSMV		1		0				1		3		1

		ZZZSWF		1		0		1				3		1

		AABLBG		1		0		1				2		1

		ADIAMS		1		0		1				2		1

		ADIMUC		1		0				1		2		1

		ADIXHE		1		0		1				2		1

		ATJDUS		1		0		1				2		1

		AVBJER		1		0		1				2		1

		DCSBRU		1		0				1		2		1

		EVNLTN		1		0		1				2		1

		FPGSTN		1		0		1				2		1

		GESBFS		1		0		1				2		1

		GESHEL		1		0				1		2		1

		GESNHT		1		0				1		2		1

		GESTLS		1		0				1		2		1

		GOJNCE		1		0				1		2		1

		IVEPMF		1		0		1				2		1

		LEALIN		1		0				1		2		1

		LSKFNC		1		0				1		2		1

		NJEHEL		1		0				1		2		1

		SKTFAO		1		0				1		2		1

		SNMLIN		1		0		1				2		1

		SVWLBG		1		0		1				2		1

		THZLYS		1		0		1				2		1

		ZZZBWE		1		0				1		2		1

		ZZZBZR		1		0		1				2		1

		ZZZCMF		1		0		1				2		1

		ZZZKIR		1		0		1				2		1

		ADIBJZ		1		0		1				1		1

		DNCTOJ		1		0		1				1		1

		FMCTOJ		1		0				1		1		1

		FMCVIT		1		0		1				1		1

		IVEZAZ		1		0		1				1		1

		MAQAGP		1		0		1				1		1

		MAVEAS		1		0		1				1		1

		MAVFUE		1		0		1				1		1

		AVSBCN		2		0		5		3		1		0.25

		BBLLBG		2		0		4		3		2		0.2857142857

		ZZZCGN		2		0		3		2		2		0.4

		GESLIS		2		0		2		2		2		0.5

		ADIBCN		2		0		4				1		0.5

		SKTCFR		2		0		2		1		2		0.6666666667

		ZZZEZE		2		0		1		1		3		1

		ZZZJFK		2		0				2		3		1

		ZZZPWK		2		0		2				3		1

		ZZZSJU		2		0		1		1		3		1

		DSODND		2		0		1		1		2		1

		EOLLBG		2		0		1		1		2		1

		FMCLTN		2		0		2				2		1

		GESCTA		2		0		1		1		2		1

		NANNCE		2		0		1		1		2		1

		NJELIN		2		0		2				2		1

		ZZZDUS		2		0		2				2		1

		EZYAGP		2		248		2				1		1

		ADIMAH		2		0		1		1		1		1

		AVSVLC		2		0		1		1		1		1

		SKTXRY		2		0		2				1		1

		ZZZREU		2		0		1		1		1		1

		EXUYQX		2		0				1		3		2

		JAFSOF		2		0				1		3		2

		SKTHAV		2		0		1				3		2

		ZZZAQJ		2		0		1				3		2

		ZZZBFI		2		0				1		3		2

		ZZZGGW		2		0		1				3		2

		ZZZGIG		2		0				1		3		2

		ZZZMCO		2		0		1				3		2

		ZZZNGO		2		0				1		3		2

		ZZZRAK		2		0				1		3		2

		ZZZSVO		2		0		1				3		2

		ZZZTUN		2		0				1		3		2

		ZZZWAW		2		0		1				3		2

		AMMLGW		2		222		1				2		2

		ADIERF		2		0				1		2		2

		ADILTN		2		0		1				2		2

		AJU305		2		0				1		2		2

		AJUFRA		2		0				1		2		2

		AVBLIN		2		0		1				2		2

		AVBNHT		2		0				1		2		2

		CEGSTN		2		0				1		2		2

		CLUFRA		2		0		1				2		2

		DSOEDI		2		0				1		2		2

		EXULIN		2		0		1				2		2

		FPGBIQ		2		0				1		2		2

		FPGRTM		2		0				1		2		2

		GDABQH		2		0				1		2		2

		GESCMF		2		0		1				2		2

		I20EBM		2		0		1				2		2

		IFTFAB		2		0		1				2		2

		IFTLBG		2		0				1		2		2

		JAFVIE		2		0		1				2		2

		JCXLBG		2		0		1				2		2

		LVNLIN		2		0		1				2		2

		LVNNHT		2		0				1		2		2

		MYOLBA		2		0		1				2		2

		MYOLIS		2		0		1				2		2

		NFASTA		2		0				1		2		2

		NJECBG		2		0		1				2		2

		NJECEQ		2		0				1		2		2

		NJECIA		2		0		1				2		2

		NJELGW		2		0		1				2		2

		NJEZVM		2		0				1		2		2

		OCFNIT		2		0		1				2		2

		SKTHAM		2		0				1		2		2

		SNMLBG		2		0		1				2		2

		ZZZ305		2		0		1				2		2

		ZZZKEF		2		0		1				2		2

		ZZZOSL		2		0				1		2		2

		ZZZVIE		2		0		1				2		2

		AMMACE		2		174		1				1		2

		ADISLM		2		0		1				1		2

		AJUODB		2		0		1				1		2

		AVSLPA		2		0				1		1		2

		AVSXRY		2		0				1		1		2

		EXULPA		2		0		1				1		2

		IVEPNA		2		0		1				1		2

		IVESCQ		2		0		1				1		2

		MAQXRY		2		0		1				1		2

		MAVBCN		2		0		1				1		2

		MAVPMI		2		0		1				1		2

		NJEALC		2		0				1		1		2

		SKTVLC		2		0				1		1		2

		SRKZZZ		2		0				1		1		2

		ZZZSDR		2		0		1				1		2

		BESLBG		3		0		3		2		2		0.6

		LEALBG		3		0		3		1		2		0.75

		SKTREU		3		0		1		3		1		0.75

		ZZZVIT		3		0		2		2		1		0.75

		ZZZADB		3		0		1		2		3		1

		ADITLS		3		0				3		2		1

		SKTLIS		3		0		1		2		2		1

		ZZZBRU		3		0		2		1		2		1

		IVEBCN		3		0		3				1		1

		ADILHR		3		0		2				2		1.5

		EXUAGP		3		0		1		1		1		1.5

		MYOSVQ		3		0		1		1		1		1.5

		ZZZFUE		3		0		1		1		1		1.5

		ADIRAK		3		0		1				3		3

		ADIRBA		3		0		1				3		3

		FPGBDX		3		0				1		3		3

		ZZZBUE		3		0		1				3		3

		ZZZZAD		3		0				1		3		3

		ADICIA		3		0		1				2		3

		DSOTNF		3		0		1				2		3

		FOBCIA		3		0		1				2		3

		FOBSTN		3		0				1		2		3

		GESBOD		3		0				1		2		3

		GESCFR		3		0		1				2		3

		GESEDI		3		0				1		2		3

		GESOPO		3		0		1				2		3

		GESXCR		3		0				1		2		3

		LNX330		3		0				1		2		3

		NJEKRF		3		0		1				2		3

		NJELHR		3		0		1				2		3

		SKTATH		3		0		1				2		3

		TAGFAB		3		0				1		2		3

		ZZZDND		3		0		1				2		3

		ZZZHAJ		3		0		1				2		3

		ZZZHAM		3		0		1				2		3

		ZZZMZM		3		0		1				2		3

		ZZZSXB		3		0		1				2		3

		ZZZXLW		3		0				1		2		3

		ADIIBZ		3		0		1				1		3

		ADNVLC		3		0		1				1		3

		DSOBCN		3		0				1		1		3

		MAQSVQ		3		0				1		1		3

		MAVLPA		3		0		1				1		3

		MYOLPA		3		0		1				1		3

		TAGAGP		3		0		1				1		3

		ZZZLCG		3		0		1				1		3

		GESTOJ		4		0		32		51		1		0.0481927711

		ZZZMCV		4		0		2		12		1		0.2857142857

		ZZZBQH		4		0		3		3		2		0.6666666667

		SKTLUX		4		0		3		2		2		0.8

		GESLBG		4		0		1		3		2		1

		ZZZATH		4		0		2		2		2		1

		ZZZLBV		4		0				3		3		1.3333333333

		GESNCE		4		0		2		1		2		1.3333333333

		NJELTN		4		0				3		2		1.3333333333

		ADIAGP		4		0		2		1		1		1.3333333333

		HSSMJV		4		0		1		2		1		1.3333333333

		SKTPNA		4		0				3		1		1.3333333333

		ZZZLED		4		0		1		1		3		2

		ZZZMIA		4		0		2				3		2

		BVRNCE		4		0		1		1		2		2

		JKKMRS		4		0		1		1		2		2

		NEXJER		4		0		1		1		2		2

		OXEBOH		4		0		1		1		2		2

		ADIGRO		4		0		1		1		1		2

		GES104		4		0		1		1		1		2

		GESLPA		4		0		1		1		1		2

		SKTALC		4		0		1		1		1		2

		ZZZMAH		4		0		1		1		1		2

		ZZZSLM		4		0		1		1		1		2

		EXUREC		4		0				1		3		4

		GESTIP		4		0		1				3		4

		HSSAAE		4		0		1				3		4

		LSKGVA		4		0		1				3		4

		NOYJFK		4		0		1				3		4

		SAZLXR		4		0		1				3		4

		ZZZELP		4		0				1		3		4

		ZZZKWI		4		0				1		3		4

		ZZZSCL		4		0		1				3		4

		DCSDUS		4		0				1		2		4

		DEADUB		4		0				1		2		4

		DGXCEQ		4		0		1				2		4

		GDAHEL		4		0				1		2		4

		GESATH		4		0		1				2		4

		I20LIS		4		0				1		2		4

		IVELBG		4		0		1				2		4

		NJENHT		4		0		1				2		4

		NJEPDL		4		0		1				2		4

		ZZZNAP		4		0				1		2		4

		ATJOVD		4		0				1		1		4

		DCSVLL		4		0		1				1		4

		EXUZZZ		4		0		1				1		4

		MAQOVD		4		0		1				1		4

		NJESVQ		4		0				1		1		4

		SKTAGP		4		0		1				1		4

		UGCTFN		4		0		1				1		4

		ZZZGRO		4		0				1		1		4

		ZZZTOJ		5		0		6		10		1		0.3125

		ZZZVLL		5		0		3		4		1		0.7142857143

		GESGVA		5		0		4		2		3		0.8333333333

		ZZZLIM		5		0		3		3		3		0.8333333333

		NJEBCN		5		0		1		3		1		1.25

		ZZZMIL		5		0		1		2		2		1.6666666667

		EABGVA		5		0		1		1		3		2.5

		AABBRU		5		0				2		2		2.5

		MAQLUX		5		0		1		1		2		2.5

		ZZZOLB		5		0		1		1		2		2.5

		ZZZSZG		5		0				2		2		2.5

		CKMVLC		5		0		2				1		2.5

		FPGPMI		5		0		2				1		2.5

		GESPNA		5		0		1		1		1		2.5

		GESVIT		5		0		1		1		1		2.5

		ADIVCE		5		0		1				2		5

		FYGLIS		5		0		1				2		5

		GDADUB		5		0		1				2		5

		GESBQH		5		0		1				2		5

		NJEOPO		5		0		1				2		5

		OJFCIA		5		0				1		2		5

		TYWVIE		5		0				1		2		5

		ZZZBIQ		5		0				1		2		5

		ZZZCMR		5		0		1				2		5

		CKMSVQ		5		0				1		1		5

		I21BCN		5		0		1				1		5

		OJFBCN		5		0		1				1		5

		ABRLIS		6		0		24		146		2		0.0352941176

		ZZZ111		6		0		1		4		1		1.2

		I21FCO		6		0		2		2		2		1.5

		ZZZZZZ		6		0		3		1		1		1.5

		MAQBCN		6		0		2		1		1		2

		SKTBCN		6		0		1		2		1		2

		SKTOVD		6		0		1		2		1		2

		SKTSDR		6		0		2		1		1		2

		ZZZMDW		6		0		1		1		3		3

		ZZZVKO		6		0		1		1		3		3

		ZZZYUL		6		0		1		1		3		3

		ADINCE		6		0		2				2		3

		GDALHR		6		0		1		1		2		3

		GESCGN		6		0		1		1		2		3

		GESLUX		6		0		1		1		2		3

		JARLBG		6		0		1		1		2		3

		GESALC		6		0		2				1		3

		GESBIO		6		0		2				1		3

		MAQVGO		6		0		1		1		1		3

		ZZZEAS		6		0		1		1		1		3

		ADIHME		6		0		1				3		6

		AMIDOH		6		0		1				3		6

		GESALG		6		0		1				3		6

		GESCAS		6		0		1				3		6

		SRKGVA		6		0		1				3		6

		ZZZBAK		6		0		1				3		6

		ZZZJED		6		0				1		3		6

		ZZZOZZ		6		0				1		3		6

		CLSPAD		6		0				1		2		6

		FLJLIN		6		0		1				2		6

		FLJPNL		6		0				1		2		6

		FPGCIA		6		0				1		2		6

		SKTBRU		6		0		1				2		6

		ADIVIT		6		0		1				1		6

		EFFVLC		6		0				1		1		6

		GESZAZ		6		0				1		1		6

		GZATOJ		6		0		1				1		6

		HSSGRX		6		0		1				1		6

		NJEREU		6		0				1		1		6

		MPDCDG		7		0		9		3		2		0.5833333333

		DSOLBG		7		0		4		2		2		1.1666666667

		MYOAGP		7		0		2		4		1		1.1666666667

		IVEOVD		7		0		2		3		1		1.4

		ADILBG		7		0		3		1		2		1.75

		GEDLBG		7		0		2		2		2		1.75

		ZZZHPN		7		0		1		2		3		2.3333333333

		IVEAGP		7		0		2		1		1		2.3333333333

		ZZZLGA		7		0		2				3		3.5

		DANCPH		7		0		2				2		3.5

		DCSSTR		7		0		1		1		2		3.5

		ZZZQTV		7		0		1		1		2		3.5

		SKTLRM		7		0		1				3		7

		ZZZBUD		7		0		1				3		7

		ZZZDAL		7		0				1		3		7

		ZZZMOW		7		0				1		3		7

		DGXLBG		7		0				1		2		7

		GESBRU		7		0				1		2		7

		GESSTN		7		0		1				2		7

		SKTAMS		7		0				1		2		7

		TWJLHR		7		0		1				2		7

		EFFBCN		7		0		1				1		7

		ZZZGRX		7		0				1		1		7

		ZZZTLC		8		0		4		7		3		0.7272727273

		MAQZAZ		8		0		3		4		1		1.1428571429

		MAVALC		8		0		4		1		1		1.6

		HEALIS		8		0		3		1		2		2

		GESXRY		8		0		2		2		1		2

		ZZZMJI		8		0		1		2		3		2.6666666667

		ZZZLUX		8		0		1		2		2		2.6666666667

		ZZZPAD		8		0		2		1		2		2.6666666667

		ZZZTSF		8		0		1		2		2		2.6666666667

		GESRBA		8		0				2		3		4

		EXHLIN		8		0		1		1		2		4

		MAQLCG		8		0		1		1		1		4

		SVWSIR		8		0		1				3		8

		ZZZILM		8		0		1				3		8

		CLSPSA		8		0				1		2		8

		FYG305		8		0		1				2		8

		TJSRTM		8		0		1				2		8

		ZZZEIN		8		0				1		2		8

		ZZZLGG		8		0		1				2		8

		ZZZVIC		8		0		1				2		8

		GZABIO		8		0				1		1		8

		IVELCG		8		0				1		1		8

		MAVPNA		9		0		5		10		1		0.6

		ZZZGRU		9		0		3		4		3		1.2857142857

		ZZZNHT		9		0		1		6		2		1.2857142857

		ADILIS		9		0		3		3		2		1.5

		GESLTN		9		0		4				2		2.25

		PUBVLC		9		0		2		1		1		3

		UGCLPA		9		0		1		2		1		3

		ZZZALC		9		0		3				1		3

		FFDSTR		9		0		1		1		2		4.5

		FYGRTM		9		0				2		2		4.5

		GESNUE		9		0				2		2		4.5

		DNCXRY		9		0		1		1		1		4.5

		ZZZRBA		9		0				1		3		9

		ADIMAN		9		0		1				2		9

		FPGFRA		9		0				1		2		9

		NJEBLQ		9		0		1				2		9

		ADIGRX		9		0		1				1		9

		ZZZZAZ		10		0		16		15		1		0.3225806452

		ARVLTN		10		0		4		4		2		1.25

		GESMJV		10		0		4		1		1		2

		SVAJED		10		0		3		1		3		2.5

		AFPLIS		10		0		2		2		2		2.5

		ZZZBIO		10		0		3		1		1		2.5

		NJEBSL		10		0		1		1		3		5

		ZZZYHZ		10		0		1		1		3		5

		GDASTN		10		0		1		1		2		5

		ZZZORK		10		0		2				2		5

		ZZZDKR		10		0		1				3		10

		ZZZSMA		11		0		4		5		2		1.2222222222

		GESSVQ		11		0		4		2		1		1.8333333333

		OROBCN		11		0		3		2		1		2.2

		FPGLBG		11		0		2		1		2		3.6666666667

		GESCIA		11		0		1		2		2		3.6666666667

		ZZZXRY		11		0		1		2		1		3.6666666667

		ZZZGEN		11		0				2		2		5.5

		ADIVLC		11		0		2				1		5.5

		ZZZVGO		11		0		1		1		1		5.5

		ZZZBIG		11		0		1				3		11

		TJSLIN		11		0				1		2		11

		HSSSVQ		11		0		1				1		11

		OVAVLC		12		0		15		14		1		0.4137931034

		SVAGVA		12		0		3		4		3		1.7142857143

		GESMXP		12		0		3		2		2		2.4

		ZZZLHR		12		0		5				2		2.4

		SKTGVA		12		0		2		2		3		3

		AVSOPO		12		0		2		1		2		4

		WAYTLS		12		0		1		1		2		6

		IBTBRN		12		0		1				3		12

		NOYAMS		12		0		1				2		12

		OVASBK		12		0				1		2		12

		ZZZTHF		12		0		1				2		12

		TJSBCN		12		0				1		1		12

		TJSZAZ		12		0		1				1		12

		SKTPMI		13		0		6		4		1		1.3

		SNMCIA		13		0		2		4		2		2.1666666667

		ZZZMXP		13		0		3		1		2		3.25

		CEFLIS		13		0		1				2		13

		GEVOPO		13		0		1				2		13

		OVAAMS		13		0				1		2		13

		GESAGP		14		0		6		7		1		1.0769230769

		SKTDOL		14		0		5		2		2		2

		ZZZILG		14		0		2		2		3		3.5

		ZZZBOD		14		0		2		1		2		4.6666666667

		CJEFAB		14		0		1		1		2		7

		JAFNCE		14		0		1		1		2		7

		ZZZTRN		14		0		1		1		2		7

		CEFPRG		14		0				1		3		14

		EXHCPH		14		0				1		2		14

		NOYPNA		14		0		1				1		14

		ZZZBED		15		0		4		4		3		1.875

		NJEFAO		15		0		3				2		5

		AVSVGO		15		0		1		1		1		7.5

		SKTIBZ		16		0		5		6		1		1.4545454545

		GESTFN		16		0		2				1		8

		GESSDR		17		0		6		5		1		1.5454545455

		ZZZAMS		17		0		5		4		2		1.8888888889

		ZZZPMI		17		0		3		5		1		2.125

		ZZZSVQ		17		0		4		4		1		2.125

		ZZZCCS		17		0		2		1		3		5.6666666667

		SVADHA		17		0		1		1		3		8.5

		ZZZCAS		17		0				2		3		8.5

		NAYAGP		17		0		1				1		17

		OVAGRO		17		0		1				1		17

		FPGGVA		18		0		3		3		3		3

		I21LIN		18		0		1		1		2		9

		ZZZMUC		19		0		6		3		2		2.1111111111

		NJEMAH		19		0		6				1		3.1666666667

		IBTAGP		19		0		2				1		9.5

		CKMGRO		19		0		1				1		19

		CKMMLN		19		0				1		1		19

		OVAIBZ		19		0				1		1		19

		GESSCQ		20		0		10		4		1		1.4285714286

		NJELBG		20		0		6		6		2		1.6666666667

		NJELIS		20		0		7		3		2		2

		ZZZNCE		20		0		3		5		2		2.5

		GESPMI		21		0		4		9		1		1.6153846154

		ZZZSTR		21		0		5		3		2		2.625

		GESBJZ		21		0		3		4		1		3

		IBEVRN		22		0		1		2		2		7.3333333333

		PTILBG		22		0		1				2		22

		ZZZYQX		23		0		4		5		3		2.5555555556

		GESOVD		24		0		3		1		1		6

		ZZZGLA		24		0		1		2		2		8

		HERDRS		24		0		1		1		2		12

		PGAMXP		24		0		1				2		24

		GNFVBS		25		0		106		106		2		0.1179245283

		NJEHME		25		0		3		2		3		5

		TWJDUS		25		0				1		2		25

		ANSORY		26		0		1		2		2		8.6666666667

		IBTCTT		27		0		1		1		2		13.5

		FAGFOR		27		0				1		3		27

		FAGCIA		27		0		1				2		27

		ZZZTEB		28		0		8		6		3		2

		GESVLC		28		0		3		2		1		5.6

		HSSPMI		28		0		1				1		28

		GESBCN		29		0		13		7		1		1.45

		WGTBCN		29		0		1				1		29

		ZZZZRH		30		0		4		4		3		3.75

		BPALIS		30		0		1		1		2		15

		ZZZGVA		31		0		11		7		3		1.7222222222

		ANSNTE		31		0		2		1		2		10.3333333333

		OAVLIS		32		0		6		6		2		2.6666666667

		OVABCN		33		0		6		1		1		4.7142857143

		CKMBCN		34		0		9		12		1		1.619047619

		AEAALC		35		0		4		1		1		7

		EXUBCN		36		0		7		8		1		2.4

		ZZZIAD		37		0		5		4		3		4.1111111111

		ZZZAGP		38		0		27		11		1		1

		ZZZVLC		38		0		7		6		1		2.9230769231

		ZZZMJV		38		0		6		5		1		3.4545454545

		ANSRBA		38		0		1		1		3		19

		AXLCGN		38		0		1		1		2		19

		PTIFRA		38		0		1				2		38

		ZZZFAB		39		0		7		8		2		2.6

		MONDUB		39		0		1		1		2		19.5

		PTIBCN		40		0				1		1		40

		ZZZSTN		41		0		5		2		2		5.8571428571

		ANSVGO		43		0		3		1		1		10.75

		BLEMUC		43		0		1				2		43

		NAYLPA		44		0		1		5		1		7.3333333333

		ANSGOA		44		0		2		1		2		14.6666666667

		JKKTOE		44		0		1		1		3		22

		ANSDBV		44		0		1				3		44

		MPDEWR		45		0				8		3		5.625

		IBTBCN		46		0		471		473		1		0.0487288136

		DATSVQ		47		0		1				1		47

		LGLOPO		48		0		1				2		48

		HSSALC		50		0		13		19		1		1.5625

		ANSSCQ		50		0		1		3		1		12.5

		BLEZNQ		50		0				1		2		50

		IBEOLB		51		0		6		6		2		4.25

		BLEBIQ		52		0		2		2		2		13

		ZZZCFE		52		0		3		1		2		13

		IWDTFN		53		0		1				1		53

		JKKVIT		54		0		203		205		1		0.1323529412

		ADILCG		54		0		4		6		1		5.4

		TRAAGP		55		0		1				1		55

		QAFLHR		56		0		1		1		2		28

		NAYFUE		57		0		3				1		19

		ZZZLIS		58		0		8		11		2		3.0526315789

		ANSBHX		58		0		1		1		2		29

		ZZZBCN		59		0		23		19		1		1.4047619048

		LTEFUE		59		0				1		1		59

		I21CIA		60		0		3		4		2		8.5714285714

		MPDBIO		60		0		2				1		30

		HERCTT		61		0		1		1		2		30.5

		CVCDME		63		0		1		1		3		31.5

		ANSVLL		65		0		2		3		1		13

		FUARVN		65		0				1		2		65

		HSSVLC		69		0		10		6		1		4.3125

		GJTCEG		69		0		1		1		2		34.5

		PVVBCN		69		0				2		1		34.5

		DLHCGN		70		0				3		2		23.3333333333

		ZZZMEX		71		0		1		5		3		11.8333333333

		AXLGRZ		71		0		3		2		2		14.2

		GJTLIS		72		0		1		1		2		36

		ANSSVQ		74		0		3		1		1		18.5

		LTEBIO		75		0				1		1		75

		IBEKBP		79		0		2		1		3		26.3333333333

		FUAHAJ		81		0		1		1		2		40.5

		DANLIS		81		0				1		2		81

		ANSPMI		82		0		2		2		1		20.5

		AEANDB		83		0		1		1		3		41.5

		HOABCN		83		0				1		1		83

		AXLNAP		84		0		1		1		2		42

		AISNCE		85		0		1		1		2		42.5

		ISSOLB		85		0				2		2		42.5

		ANSOZZ		86		0		2		1		3		28.6666666667

		GJTORY		87		0		1		1		2		43.5

		AEAVLC		89		0		1		2		1		29.6666666667

		GJTMAH		90		0		1				1		90

		AXLCTT		91		0		1		1		2		45.5

		JKKPNA		91		0		1		1		1		45.5

		ZZZCIA		93		0		16		15		2		3

		JKKDRS		94		0				2		2		47

		BLELUX		95		0		1		1		2		47.5

		BLETXL		95		0				1		2		95

		GJTGVA		96		0		1		1		3		48

		GJTHER		96		0		1		1		2		48

		IBECAG		96		0		1		1		2		48

		ANSBIO		98		0		4		4		1		12.25

		BRAOSL		98		0		1		1		2		49

		DLHPMI		99		0		1		2		1		33

		JKKCAG		100		0		1				2		100

		ANSBCN		101		0		11		14		1		4.04

		ZZZLIN		101		0		10		12		2		4.5909090909

		ZZZLTN		102		0		18		16		2		3

		HOANCE		102		0		1		1		2		51

		MPDLGW		103		0		1		1		2		51.5

		BMAMAN		105		0		1		1		2		52.5

		JKKSXF		105		0		1		1		2		52.5

		IBEZAZ		106		0		16		18		1		3.1176470588

		LOTFAO		108		0		1				2		108

		DALBCN		110		4906		76		76		1		0.7236842105		44.6

		AEABRU		118		0		1		1		2		59

		FUAOLB		118		0		1		1		2		59

		ANSAGP		119		0		8		5		1		9.1538461538

		AWCSTN		119		0		2		2		2		29.75

		IBENAP		120		0		2		2		2		30

		GJTZAZ		121		0		1		1		1		60.5

		AEABIO		124		0		1				1		124

		KZWORN		126		0		1				3		126

		LDABUD		126		0				1		3		126

		KZWALG		128		0		1		2		3		42.6666666667

		JKKLEI		128		0		1				1		128

		JKKDTM		130		0		1		1		2		65

		LDAVIE		130		0		2				2		65

		BAFLID		130		0		1				2		130

		AEASDR		131		0		1		1		1		65.5

		EINAGP		131		0		1		1		1		65.5

		JKKFMO		133		0		1		1		2		66.5

		ZZZLBG		134		0		42		42		2		1.5952380952

		AZIFCO		135		0		1		2		2		45

		AEAREU		135		0		1		1		1		67.5

		AUIAMS		135		0		1				2		135

		SHKLXR		136		0				1		3		136

		GJTHAM		137		0		1		1		2		68.5

		MPDYHZ		140		0		3				3		46.6666666667

		FUA338		143		0		1				2		143

		FUABGO		144		0				1		2		144

		RZOAGP		146		0				1		1		146

		BAWGLA		147		0		75		61		2		1.0808823529

		BBGMXP		147		0		2		2		2		36.75

		HOASTN		147		0				1		2		147

		HHILUX		148		0		1				2		148

		HHIACE		148		0				1		1		148

		GJTFLR		149		0		1		1		2		74.5

		LXROPO		150		0		7		7		2		10.7142857143

		AEANCE		150		0		1		1		2		75

		CTNPUY		151		0		1				3		151

		IBEEDI		153		0		7		7		2		10.9285714286

		JKKBLQ		153		0				2		2		76.5

		IBESDR		154		0		4		1		1		30.8

		ISSCAG		154		0		1		1		2		77

		IBESVO		157		0		1		1		3		78.5

		LTELIS		157		0		1				2		157

		MONHAM		157		0		1				2		157

		AXLOLB		159		0		2		2		2		39.75

		GJTBIO		159		0		2		1		1		53

		JKKNCE		160		0		4		4		2		20

		IBECTA		160		0		2		2		2		40

		CUBORY		162		140		1				2		162

		IBESID		163		8		1				3		163

		SEUHAM		163		0				1		2		163

		FUAPSA		165		0				1		2		165

		LTETFN		165		0				1		1		165

		ROTLIS		166		0		2		2		2		41.5

		FUABCN		168		0		2		2		1		42

		JKKABZ		168		0		1				2		168

		AXYLYN		172		0		2		2		2		43

		IWDUIO		173		0		1				3		173

		SDMVKO		176		0		3		3		3		29.3333333333

		IRAATH		176		0				1		2		176

		JKKNAP		178		0		2		2		2		44.5

		AEAVLL		180		0		1				1		180

		IWDSOF		181		0		1		1		3		90.5

		DANKRF		183		0		1		1		2		91.5

		AEADUB		185		185		2		1		2		61.6666666667

		AEACIA		185		0		1		1		2		92.5

		AEAXRY		185		0		2				1		92.5

		AEAHAM		185		0				1		2		185

		JKKSDR		186		0		3		2		1		37.2

		IBETLS		190		0		6		2		2		23.75

		TAPATH		191		40		1		1		2		95.5

		AEACAG		195		0		2		1		2		65

		EAFSTN		195		0		2		1		2		65

		BALLPA		196		233		1		2		1		65.3333333333

		JKKFCO		200		0		1		2		2		66.6666666667

		BPAPSA		200		30		1		1		2		100

		EINORK		200		0				2		2		100

		LTEHEL		205		0		1				2		205

		JKKRMI		206		0		2		2		2		51.5

		IBEPSA		209		0		2		2		2		52.25

		JKKZNQ		214		0		1		1		2		107

		JKKFAO		214		0				1		2		214

		ISSFCO		216		0		3		1		2		54

		MPDMXP		217		0		1		1		2		108.5

		EAFBCN		217		0				1		1		217

		AEABBU		218		0		3		2		3		43.6

		LTEORK		219		0		1		1		2		109.5

		JKKAOI		220		0		2		2		2		55

		JKKLYS		220		0		1		3		2		55

		MGXBEG		222		0		2		2		3		55.5

		IBEBFS		226		0		2		2		2		56.5

		IBEEVN		227		0		2		2		3		56.75

		FUAMXP		227		0		2		2		2		56.75

		MPDBGY		228		0		1				2		228

		JKKRAK		230		0		1		1		3		115

		CTNDBV		231		0		1		1		3		115.5

		ANSRJL		234		0		5		6		1		21.2727272727

		AUAFAO		238		0		1		1		2		119

		FUAAGP		243		89		11				1		22.0909090909

		FUAPAD		243		0		1		1		2		121.5

		AEAVRA		243		0		1				3		243

		EAFBOH		248		0		1		1		2		124

		FUARLG		249		0		1		1		2		124.5

		JKKPSA		252		0		2		2		2		63

		BLETLN		254		0		2		2		2		63.5

		AEABDA		254		0		2				3		127

		MONLGW		258		0		1		1		2		129

		FHYBCN		260		4		2				1		130

		AEASJU		260		0		1				3		260

		THYAYT		263		0		2		3		3		52.6

		BBGVBS		265		0		1		1		2		132.5

		HOAFDH		265		0		1		1		2		132.5

		AEUMAN		267		0		1		1		2		133.5

		AUASXF		269		0		1		1		2		134.5

		JKKMAD		272		0		29		1		1		9.0666666667

		EWGCGN		273		0		2		2		2		68.25

		JKKSVQ		276		0		5		6		1		25.0909090909

		EWGDTM		276		0		1		1		2		138

		IWDVLC		279		0		2		2		1		69.75

		IWDSSH		285		0		1		1		3		142.5

		USALAX		286		0		302		302		3		0.4735099338

		FUAGVA		286		0		1		1		3		143

		JKKRVN		292		0		3		3		2		48.6666666667

		HOABLQ		292		0		1		1		2		146

		JKKWAW		300		0		1		2		3		100

		FUATUN		304		0		1		1		3		152

		IBEVRA		308		37		1				3		308

		JKKDLM		309		0		1		1		3		154.5

		CTNZAG		311		0		1		2		3		103.6666666667

		IBEBRS		314		0		2		2		2		78.5

		JKKRHO		318		0		2		2		2		79.5

		LNEUIO		320		0		1		1		3		160

		BPATRN		322		0		1		1		2		161

		RZOLIS		329		0		3		2		2		65.8

		JKKSOU		329		0		1		1		2		164.5

		FUATRN		331		0		1		1		2		165.5

		LTEAHO		336		0		1		1		2		168

		PLKBCN		339		0				3		1		113

		AEAVCE		340		0		2		1		2		113.3333333333

		AXYMRS		342		0		2		2		2		85.5

		AELPTP		342		124		2		1		3		114

		AEFPAD		344		0		1		1		2		172

		AEASKP		345		0		7		44		3		6.7647058824

		CFGFRA		345		0		1		2		2		115

		VSGWAW		346		0		1		1		3		173

		AEAPMO		356		0		1		1		2		178

		AZIMAN		357		0		1		1		2		178.5

		IWDVCE		360		0		1		1		2		180

		NOSMXP		361		0		1		2		2		120.3333333333

		AEACTA		364		0		1		2		2		121.3333333333

		JKKOPO		365		0		3		3		2		60.8333333333

		EAFCDG		365		0		1		1		2		182.5

		AUILIS		366		1288		25		25		2		7.32

		JKKKEM		369		0		2		2		2		92.25

		AEATRN		372		0		1		1		2		186

		ANSOLB		373		0		6		6		2		31.0833333333

		LTERHO		373		0		1		1		2		186.5

		IBEMAN		388		0		3		3		2		64.6666666667

		BALCDG		389		0				1		2		389

		MPDTUN		393		0		1		2		3		131

		CUBCDG		394		980		10		10		2		19.7

		AEAACC		396		0		16		12		3		14.1428571429

		SYRMRS		397		62		1				2		397

		DBRAMS		399		0		3		3		2		66.5

		MPDVCE		407		0		4		3		2		58.1428571429

		LTUDUS		408		0		1		1		2		204

		IWDAGP		410		0		11				1		37.2727272727

		LTEARN		414		0		1		1		2		207

		LTEAMS		417		0		1		1		2		208.5

		AZIPMO		423		0		2		2		2		105.75

		AEADBV		425		0		37				3		11.4864864865

		JKKMXP		426		0		2		3		2		85.2

		EUHCDG		440		0		4		4		2		55

		AELMXP		446		126		4		4		2		55.75

		BBGPMO		450		0		2		2		2		112.5

		ABDMAN		457		0		1		3		2		114.25

		JKKCDG		463		0		4		5		2		51.4444444444

		JKKAMS		466		0		4		2		2		77.6666666667

		MPDLRM		468		0		1		2		3		156

		FUACIA		473		0		2		1		2		157.6666666667

		MSRASW		475		0				3		3		158.3333333333

		FUAPRG		492		0		2		2		3		123

		LXRGVA		500		0		1		1		3		250

		BALEDI		500		0		1		1		2		250

		FUABLQ		502		0		2		2		2		125.5

		FUAVRN		504		0		1		2		2		168

		AHRDBV		514		0		2		2		3		128.5

		MPDALA		526		0		1				3		526

		FUAMAH		531		0		3		3		1		88.5

		IWDDBV		531		0		1		4		3		106.2

		IWDBOG		536		0		2		3		3		107.2

		MPDAGP		538		0		20		17		1		14.5405405405

		AZIMXP		545		0		4		3		2		77.8571428571

		JKKSTN		571		0		1		3		2		142.75

		SHKASW		575		0				4		3		143.75

		LXRCDG		586		0		1		1		2		293

		ANSMAH		599		0		11		10		1		28.5238095238

		FUALPA		599		0		3		12		1		39.9333333333

		JKKBHX		603		0		4		2		2		100.5

		MPDBCN		626		0		25		16		1		15.2682926829

		BALMAN		627		0		3		1		2		156.75

		IBEVIT		630		0		8		3		1		57.2727272727

		ARGSCQ		634		0		1				1		634

		IWDSDQ		649		0		1		1		3		324.5

		JKKTRN		678		0		3		2		2		135.6

		JKKCIA		685		0		5		3		2		85.625

		EEZFCO		690		0		2		3		2		138

		EUHMRS		694		0		1		1		2		347

		IWDLPA		702		0		10		21		1		22.6451612903

		SHKCAI		704		0		5				3		140.8

		GWISTR		709		0		4		4		2		88.625

		IBECIA		714		0		5		5		2		71.4

		IWDBCN		730		173		9		9		1		40.5555555556

		LXRPEK		743		0		1		1		3		371.5

		FSHASW		748		0				9		3		83.1111111111

		MONMAN		751		0		1		2		2		250.3333333333

		JKKTXL		755		0		6		6		2		62.9166666667

		IBETRN		755		0		3		3		2		125.8333333333

		FUAACE		760		0		3		2		1		152

		DAHORN		771		0				1		3		771

		JKKMLA		780		0		5		5		3		78

		MPDSJU		790		0		2		2		3		197.5

		LTEMAH		796		0		2		2		1		199

		BAWEDI		798		0		71		70		2		5.6595744681

		JKKBGO		803		0		3		2		2		160.6

		JKKHER		858		0		5		4		2		95.3333333333

		LTEMRS		869		0		3		2		2		173.8

		FSHBCN		880		0				8		1		110

		LTELPA		891		0		5		6		1		81

		FSHLXR		892		0				9		3		99.1111111111

		JKKCTA		910		0		7		6		2		70

		AMMMAN		914		0		2		2		2		228.5

		JKKEDI		946		0		5		4		2		105.1111111111

		PVVSVO		966		109		7		5		3		80.5

		ANSFAO		973		0		19		20		2		24.9487179487

		MPDDUB		976		0		2		4		2		162.6666666667

		FHYNAV		983		0				9		3		109.2222222222

		JATBEG		990		0		4		4		3		123.75

		PLKLED		1016		135		6		3		3		112.8888888889

		MPDJFK		1041		0		7		15		3		47.3181818182

		LXOASW		1044		0				11		3		94.9090909091

		AEALOS		1047		0		19		8		3		38.7777777778

		BIEMRS		1053		0		4		4		2		131.625

		AEARAK		1071		0		6		6		3		89.25

		RAMFEZ		1076		0		5		6		3		97.8181818182

		CCEASW		1101		0				7		3		157.2857142857

		AEAMAN		1109		0		3		3		2		184.8333333333

		AEAMIR		1117		0		5		5		3		111.7

		OHYBJV		1123		0		1		9		3		112.3

		HOAPMI		1137		0		6		5		1		103.3636363636

		TASBEY		1153		0		9		9		3		64.0555555556

		RAMRAK		1184		0		6		5		3		107.6363636364

		IWDLRM		1184		0		1		2		3		394.6666666667

		LXOCAI		1213		0		26				3		46.6538461538

		SCYMAN		1239		0		2		2		2		309.75

		AUAVIE		1242		0		9		8		2		73.0588235294

		BRTGLA		1278		0		184		152		2		3.8035714286

		JKKPMO		1287		0		9		8		2		75.7058823529

		LTEDUB		1301		0		5		4		2		144.5555555556

		JKKSVO		1304		0		5		6		3		118.5454545455

		JKKSKG		1309		0		6		6		2		109.0833333333

		JKKGVA		1326		0		7		4		3		120.5454545455

		JKKMAN		1335		0		4		6		2		133.5

		LTEACE		1340		0		5		1		1		223.3333333333

		LXOLXR		1351		0				13		3		103.9230769231

		FFRPRG		1368		0		8		8		3		85.5

		LTETFS		1428		0		6		6		1		119

		LTEZNZ		1462		0		12		12		3		60.9166666667

		BALLTN		1513		0		3		2		2		302.6

		LLBVVI		1547		0		4		4		3		193.375

		SRLRJL		1664		0		104		104		1		8

		DAHTIN		1671		0		9		9		3		92.8333333333

		AEABGO		1750		0		11		11		2		79.5454545455

		MNBIST		1769		100		22		22		3		40.2045454545

		ABDVCE		1797		0		3		3		2		299.5

		FUAPMI		1812		3		11		11		1		82.3636363636

		EEZMXP		1847		81		8		8		2		115.4375

		EEZCTA		1887		0		11		9		2		94.35

		JKKATH		1888		0		10		9		2		99.3684210526

		LTEPMI		1891		0		17		11		1		67.5357142857

		ELGVCE		1922		0		23		23		2		41.7826086957

		JKKORK		1928		0		10		9		2		101.4736842105

		JKKDKR		1931		0		9		9		3		107.2777777778

		BRTEDI		1971		0		186		181		2		5.3705722071

		JKKMIR		2013		0		9		9		3		111.8333333333

		ADHFCO		2054		0		7		7		2		146.7142857143

		AMVASW		2133		0				11		3		193.9090909091

		JKKDBV		2152		0		8		7		3		143.4666666667

		AEAATH		2196		0		9		9		2		122

		LTEDME		2228		0		12				3		185.6666666667

		AEABUD		2270		0		11		11		3		103.1818181818

		VSGPRG		2312		0		12		14		3		88.9230769231

		AEAPRG		2320		0		8		8		3		145

		FSHCAI		2424		652		25				3		96.96

		ANSEDI		2437		0		38		38		2		32.0657894737

		ANSOVD		2454		0		43		44		1		28.2068965517

		LXRLIS		2470		975		30		30		2		41.1666666667

		LTELED		2537		0		1		14		3		169.1333333333

		AEADKR		2544		0		9		9		3		141.3333333333

		AMVLXR		2670		0				11		3		242.7272727273

		VLEMXP		2702		0		9		9		2		150.1111111111

		AEAOSL		2921		0		10		10		2		146.05

		IWDPOP		2965		0		5		5		3		296.5

		MWAASW		3121		0				14		3		222.9285714286

		CUBSCU		3225		0		1		1		3		1612.5

		AEASVQ		3296		0		6		4		1		329.6

		MWALXR		3316		0				14		3		236.8571428571

		IBEHAM		3373		0		58		58		2		29.0775862069

		IWDACE		3514		95		12		11		1		152.7826086957

		JKKDME		3552		0		12		11		3		154.4347826087

		ISSCTA		3791		0		14		14		2		135.3928571429

		JKKBUD		3840		0		15		15		3		128

		AEAMAH		3930		0		28		28		1		70.1785714286

		AEAEDI		3978		0		13		14		2		147.3333333333

		MPDSPC		4096		0		16		16		1		128

		ANSBRU		4099		0		84		84		2		24.3988095238

		JKKLED		4105		0		16		15		3		132.4193548387

		IWDATH		4159		140		15		14		2		143.4137931034

		JKKLIS		4186		0		58		58		2		36.0862068966

		ANSALC		4299		0		89		86		1		24.5657142857

		IWDBBU		4405		0		18		16		3		129.5588235294

		LNEGYE		4844		0		15		15		3		161.4666666667

		IRATHR		4924		0		43		42		3		57.9294117647

		VRGSSA		5109		0		25		24		3		104.2653061224

		IWDPMI		5285		0		20		22		1		125.8333333333

		AMVCAI		5358		0		23		1		3		223.25

		MPDIBZ		5381		0		14		14		1		192.1785714286

		TARMIR		5411		0		25		26		3		106.0980392157

		GWICGN		5417		0		85		85		2		31.8647058824

		SMXLIN		5620		0		62		58		2		46.8333333333

		OHYNAV		5642		0		1		19		3		282.1

		MWACAI		5979		0		28				3		213.5357142857

		ANSTNG		5995		0		88		88		3		34.0625

		JKKDUB		6017		0		35		31		2		91.1666666667

		TCVSID		6040		0		47		47		3		64.2553191489

		LXRMLE		6133		1057		19		19		3		161.3947368421

		CCELXR		6157		0				37		3		166.4054054054

		SWERJL		6534		0		230		230		1		14.2043478261

		CCECAI		6747		0		44				3		153.3409090909

		SYRDAM		6772		1		69		70		3		48.7194244604

		OHYIST		6937		60		38		12		3		138.74

		LBTMIR		7038		0		25		26		3		138

		MSRLXR		7050		0				1		3		7050

		IBESAL		7806		0		1				3		7806

		AEALRM		7884		0		18		17		3		225.2571428571

		MPDMAH		8011		0		23		23		1		174.152173913

		JKKHAM		8103		0		62		61		2		65.8780487805

		BAWBHX		8417		0				4		2		2104.25

		AMCMLA		8991		0		55		55		3		81.7363636364

		VRGNAT		9386		0		13		13		3		361

		FHYIST		9651		46		38		31		3		139.8695652174

		GNFPSA		9915		0		168		167		2		29.5970149254

		PLMLRM		10200		0		22		22		3		231.8181818182

		ANSIBZ		10296		0		125		126		1		41.0199203187

		MPDMBJ		10657		0		25		26		3		208.9607843137

		ANSLEN		10835		0		260		261		1		20.7965451056

		AUIKBP		11568		1628		88		90		3		64.9887640449

		IBESTR		12363		0		7		6		2		951

		IBECAI		12388		0		115		116		3		53.6277056277

		FUATFS		12586		0		43		42		1		148.0705882353

		DAHALG		12801		0		95		95		3		67.3736842105

		PLMCUN		12868		0		35		35		3		183.8285714286

		JKKSSG		13395		0		94		94		3		71.25

		MPDLPA		14164		0		29		29		1		244.2068965517

		CESPEK		14221		0		86		87		3		82.2023121387

		TVLBUD		14369		0		54		54		3		133.0462962963

		BAWMAN		14978		0		75		90		2		90.7757575758

		MPDFUE		15802		0		36		35		1		222.5633802817

		JKKOSL		16083		0		90		89		2		89.8491620112

		SWRBSL		16568		0		300		301		3		27.5673876872

		DLAVRN		16798		0		300		300		2		27.9966666667

		LZBSOF		17034		95		102		102		3		83.5

		EWFCGN		17097		0		273		273		2		31.3131868132

		ANSSXB		17781		0		448		448		2		19.8448660714

		ARGLGW		18226		5442		121		120		2		75.6265560166		0.2985844398

		PGATRN		18959		1911		257		260		2		36.6711798839		0.1007964555

		ANSREU		19096		0		382		383		1		24.9620915033

		MPDACE		19321		0		46		47		1		207.752688172

		TVSPRG		19363		118		68		67		3		143.4296296296

		IBEIST		19584		0		233		236		3		41.7569296375

		FINARN		19903		0				1		2		19903

		RJAAMM		19912		0		115		116		3		86.1991341991

		IWDTFS		19965		0		64		66		1		153.5769230769

		ANSPSA		20313		0		299		301		2		33.855

		IBESSG		20322		0		113		114		3		89.5242290749

		ANSVIT		20372		0		417		415		1		24.4855769231

		JKKVCE		21283		0		67		67		2		158.828358209

		LGLLUX		21288		0		483		484		2		22.0144777663

		ARGCDG		21527		11525		174		171		2		62.3971014493		0.5353741813

		IWDHAV		22052		0		38		39		3		286.3896103896

		JKKARN		22358		0		136		136		2		82.1985294118

		TARTUN		22702		0		95		94		3		120.1164021164

		DLHSTR		22745		0		304		304		2		37.4095394737

		IBETNG		23441		0		196		196		3		59.7984693878

		MPDPOP		23452		0		56		51		3		219.1775700935

		ANSHAJ		23832		0		540		544		2		21.9852398524

		IBEBLQ		23949		0		188		188		2		63.6941489362

		MPDPMI		24159		0		71		70		1		171.3404255319

		VRGGIG		24194		267		303		303		3		39.9240924092

		THYIST		24244		0		136		135		3		89.4612546125

		AEACUN		24923		0		53		53		3		235.1226415094

		ANSBJZ		24948		0		483		487		1		25.7195876289

		SIASIN		25070		0		94		94		3		133.3510638298

		PGAOPO		25189		0		535		740		2		19.7560784314

		AFRTLS		26271		0		523		522		2		25.1397129187

		PLMPUJ		26274		0		61		61		3		215.3606557377

		ANSTRN		27630		0		603		607		2		22.8347107438

		AEAFUE		28110		0		93		96		1		148.7301587302

		LITNCE		28587		0		726		725		2		19.7015851137

		BRTBHX		30418		0		30		35		2		467.9692307692

		ANSLUX		30640		0		585		585		2		26.188034188

		AEATUN		31586		0		113		113		3		139.7610619469

		SWRGVA		32162		0		587		583		3		27.4888888889

		JKKTFS		32569		165		145		139		1		114.6795774648

		MPDPUJ		32626		0		68		71		3		234.7194244604

		IBETLV		33026		0		258		260		3		63.7567567568

		CUBHAV		33222		472		84		85		3		196.5798816568

		AEAPUJ		33327		0		66		67		3		250.5789473684

		ANSMLN		34652		0		511		515		1		33.7738791423

		MSRCAI		35233		2558		182		178		3		97.8694444444		0.0726023898

		AFRBOD		35343		0		664		663		2		26.6337603617

		HLXCGN		37987		0		214		214		2		88.7546728972

		ANSMJV		39164		0		569		573		1		34.2942206655

		PUAMVD		40382		0		130		130		3		155.3153846154

		IBECPH		41151		4706		303		304		2		67.7940691928		0.1143593108

		FINHEL		41194		0		301		299		2		68.6566666667

		LOTWAW		42337		0		247		248		3		85.5292929293

		RAMCMN		43378		45		287		287		3		75.5714285714

		PGALIS		43715		916		870		663		2		28.5159817352

		MAHBUD		44005		0		275		275		3		80.0090909091

		IBEGYE		44580		5107		310		311		3		71.7874396135		0.1145580978

		THABKK		45180		0		130		130		3		173.7692307692

		AFLSVO		45697		0		276		276		3		82.7844202899

		IBEDKR		46196		0		221		222		3		104.2799097065

		ANSBLQ		46760		0		713		716		2		32.722183345

		JKKVIE		47113		0		318		318		2		74.0770440252

		AZALIN		47803		0		383		386		2		62.1625487646

		IBEOPO		48101		0		306		306		2		78.5964052288

		ROTOTP		49067		70		278		278		3		88.25

		DLHDUS		49190		0		593		589		2		41.6159052453

		ANSTLS		49625		0		949		951		2		26.1184210526

		BRTMAN		50870		0		187		217		2		125.9158415842

		ELYTLV		51463		133		206		206		3		124.9101941748

		OALATH		52512		733		287		287		2		91.4843205575

		LANFRA		53015		9444		240		240		2		110.4479166667		0.1781382628

		IBECMN		53468		0		303		303		3		88.2310231023

		AEAIBZ		53502		0		207		212		1		127.6897374702

		IBESJU		53605		0		131		132		3		203.8212927757

		ANSLYS		54487		0		896		896		2		30.4056919643

		AFRLYS		54688		0		832		829		2		32.92474413

		SWDEZE		56654		0		175		175		3		161.8685714286

		MPDTFS		57703		0		135		136		1		212.926199262

		IWDCUN		59068		0		97		96		3		306.0518134715

		IBEGIG		59844		2381		150		150		3		199.48		0.039786779

		IBETXL		60135		0		308		308		2		97.6217532468

		IBESPC		61064		0		284		284		1		107.5070422535

		IBEARN		61156		0		303		303		2		100.9174917492

		VLEVCE		62011		0		272		272		2		113.9908088235

		ANSMRS		62070		0		896		902		2		34.5216907675

		IBEDUB		64010		7		303		303		2		105.6270627063

		IBEVIE		64111		0		305		304		2		105.2725779967

		ANSNCE		65352		0		1192		1196		2		27.3668341709

		MPDCUN		65545		0		120		119		3		274.2468619247

		SASCPH		65568		0		300		299		2		109.4624373957

		DATBRU		68821		0		617		617		2		55.7706645057

		ANSZAZ		69030		0		1149		1151		1		30.0130434783

		IBEUIO		69821		0		1				3		69821

		IBEMAH		70186		0		367		366		1		95.7517053206

		IBEATH		70190		0		467		469		2		74.9893162393

		JKKVLC		70781		0		480		460		1		75.2989361702

		DALJFK		71205		5143		260		260		3		136.9326923077		0.0722280739

		BBRCCS		71763		0		191		191		3		187.8612565445

		BERPMI		73690		0		305		304		1		121.0016420361

		AEAMXP		73880		0		483		483		2		76.4803312629

		IBECDG		74511		0		498		498		2		74.8102409639

		ANSOPO		74898		0		1042		1048		2		35.8363636364

		IBEEAS		75201		0		516		520		1		72.5878378378

		JKKCPH		75368		3046		378		376		2		99.9575596817		0.0404150303

		EZYLPL		75996		0		304		304		2		124.9934210526

		JKKSCQ		78212		0		707		708		1		55.2734982332

		IBEIBZ		78896		0		370		372		1		106.3288409704

		EZYLGW		79128		0		304		306		2		129.7180327869

		EINDUB		79493		0		311		312		2		127.5971107544

		JKKMAH		80172		0		418		412		1		96.5927710843

		IBEJNB		80380		3127		203		204		3		197.4938574939		0.0389027121

		DALATL		81832		0		273		273		3		149.8754578755

		JKKFUE		83110		0		387		390		1		106.9626769627

		ACAYYZ		83184		0		248		248		3		167.7096774194

		IBECCS		83790		0		243		267		3		164.2941176471

		IBELIN		84293		0		303		303		2		139.097359736

		ANSPNA		84736		0		1093		1092		1		38.780778032

		AVABOG		86522		0		307		306		3		141.145187602

		LANSCL		90325		10004		243		243		3		185.853909465		0.1107556048

		ANSEAS		91487		0		1054		1060		1		43.2767265847

		CSAPRG		95579		0		483		482		3		99.0455958549

		IBESCL		95749		4147		257		258		3		185.9203883495		0.0433111573

		AEACCS		96822		0		258		259		3		187.2765957447

		IBEFUE		97331		0		351		351		1		138.6481481481

		TRAAMS		98754		0		451		452		2		109.3621262458

		AEASDQ		103505		10		252		253		3		204.9603960396

		AMXMEX		105096		0		345		347		3		151.8728323699

		AALMIA		107983		0		304		303		3		177.8962108731

		SWRZRH		108202		0		695		696		3		77.7872034508

		IBEPNA		108550		0		603		603		1		90.008291874

		IBEORD		110030		0		300		302		3		182.7740863787

		IBESDQ		110959		0		196		174		3		299.8891891892

		IBEBOG		112153		0		304		304		3		184.4621710526

		AEAAGP		113196		0		540		558		1		103.0928961749

		IBEVCE		114546		0		613		611		2		93.5833333333

		IBEGRU		114637		4885		304		305		3		188.2380952381		0.042612769

		IBEDUS		114718		0		905		905		2		63.3801104972

		VRGGRU		115921		0		4		8		3		9660.0833333333

		AEASCQ		116658		0		482		482		1		121.0145228216

		JKKOVD		117089		0		759		769		1		76.6289267016

		ANSLEI		117246		0		1412		1412		1		41.5177053824

		AEALGW		117246		132		532		533		2		110.0901408451

		BMALHR		119389		0		607		608		2		98.2625514403

		JKKVGO		119409		0		738		750		1		80.247983871

		IWDPUJ		121185		0		175		176		3		345.2564102564

		IBEZRH		121384		0		895		907		3		67.3607103219

		AEAACE		123173		0		465		463		1		132.7295258621

		DLHMUC		123859		0		749		750		2		82.6277518346

		AEAHAV		123892		0		296		298		3		208.5723905724

		AEAFCO		124506		0		557		557		2		111.7648114901

		COAEWR		129460		0		285		285		3		227.1228070175

		IBELIM		132360		5523		311		311		3		212.7974276527		0.0417271079

		JKKACE		132676		0		602		577		1		112.5326547922

		JKKFRA		138452		0		779		785		2		88.5242966752

		IBEGVA		144659		0		1201		1200		3		60.2494793836

		IBEACE		145158		0		464		463		1		156.5889967638

		IBEJFK		145800		13488		351		351		3		207.6923076923		0.0925102881

		IBEMIA		152079		12881		607		607		3		125.2710049423		0.0846993997

		EZYLTN		152897		0		606		606		2		126.152640264

		ANSSDR		156688		0		2183		2190		1		35.830779785

		IBEMUC		157236		0		908		911		2		86.4409015943

		JKKALC		160659		0		961		949		1		84.1146596859

		AEATFS		161321		0		591		588		1		136.828668363

		JKKIBZ		167473		0		795		791		1		105.5945775536

		AZAMXP		172878		0		897		899		2		96.2572383073

		ANSVLC		172912		0		2219		2192		1		39.2001813648

		AEATFN		174286		0		606		607		1		143.681780709

		IBEMXP		180161		0		904		903		2		99.7017155506

		IBEFRA		182086		0		1093		1090		2		83.4109024279

		IBEMEX		182976		8161		459		460		3		199.1033732318		0.0446014778

		IBEGRX		184290		0		1210		1214		1		76.0272277228

		IBEHAV		185736		4469		303		304		3		305.9901153213		0.0240610329

		AZAFCO		186931		0		907		905		2		103.162803532

		BAWLGW		186993		0		1050		1053		2		88.9172610556

		JKKBIO		187813		0		1337		1393		1		68.795970696

		DLHFRA		190093		11		846		843		2		112.5476613381

		AEALPA		190641		0		638		651		1		147.8983708301

		ARGEZE		198173		20604		377		374		3		263.878828229		0.1039697638

		IBEEZE		206215		12795		359		360		3		286.8080667594		0.0620468928

		JKKTFN		214545		0		1039		1040		1		103.1962481962

		TAPLIS		222573		42		1417		1417		2		78.5366972477

		VEXBRU		232363		0		1000		999		2		116.2396198099

		AEACDG		236901		0		957		960		2		123.579029734

		JKKLPA		251199		4012		1112		1133		1		111.8926503341		0.0159714012

		IBEXRY		254120		0		1212		1214		1		104.748557296

		IBEAMS		275152		0		1213		1214		2		113.3712402143

		JKKAGP		278540		25		1803		1774		1		77.8697232318

		IBETFS		286582		0		907		906		1		158.0706012135

		IBEBRU		287067		0		1257		1259		2		114.096581876

		IBELIS		294199		0		1509		1508		2		97.5137553861

		IBEOVD		329090		0		1608		1626		1		101.7594310451

		BAWLHR		333755		221		1510		1511		2		110.4783184376

				334361		3369						2.0923076923		0		0.0100759359

		JKKPMI		337338		0		2031		2074		1		82.1773447016

		IBEFCO		343940		0		1209		1210		2		142.1827201323

		KLMAMS		344228		0		1456		1456		2		118.2101648352

		IBELCG		348447		0		1662		1701		1		103.6119536128

		IBESVQ		377847		0		1948		1951		1		96.9086945371

		IBESCQ		382018		0		1817		1776		1		106.3228499861

		IBETFN		382849		0		983		987		1		194.3395939086

		IBEVLC		386820		0		1675		1674		1		115.5031352643

		IBEVGO		401379		0		1946		1962		1		102.707011259						Iberia		New York		207

		AEAPMI		414050		0		1663		1663		1		124.4888755262						Iberia		Havana		305

		IBEALC		437884		0		1839		1839		1		119.0549211528						Iberia		Buenos Aires		286.8

		IBEPMI		450122		0		2100		2097		1		107.2485108411						Iberia		Tenerife		194.33

		IBEBIO		459821		0		2451		2456		1		93.7071530467						Iberia		Bilbao		93.71

		AEABCN		464125		0		2071		2058		1		112.4061516106						Air Europa		Barcelona		112.41

		IBELHR		482173		0		1808		1807		2		133.3811894882						Iberia		Londres		133.38

		IBEORY		513705		0		2369		2363		2		108.559805579						Iberia		Paris		108.56

		AFRCDG		526761		0		2847		2850		2		92.4628751975						Air France		Paris		92.46

		IBELPA		601843		56		1875		1874		1		160.5342758069						Iberia		Las Palmas		160.53

		IBEAGP		693033		4650		2638		2638		1		131.3557619409		0.0067096372				Iberia		Malaga		131.36

		JKKBCN		809327		133		4371		4368		1		92.6109394668						Spanair		Barcelona		92.61

		IBEBCN		2112845		78051		10037		10045		1		105.21088537		0.0369411859				Iberia		Barcelona		105.21
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cias

		Compania		tran		pax

		IBE		164479		14872646

		JKK		7381		3516498

		AEA		327		2853603

		ANS		0		1347272

		AFR		0		643063

		BAW		221		545088

		AZA		0		407612

		DLH		11		386056

		KLM		0		344228

		EZY		248		308023

		MPD		0		288394

		IWD		408		249148

		ARG		37571		238560

		VEX		0		232363

		TAP		82		223020

		SWR		0		156932

		VRG		452		154996

		DAL		10049		153147

		LAN		19448		143340

		COA		0		129460

		BMA		0		119494

		USA		0		113770

		AAL		0		107983

		AMX		0		105096

		TRA		0		98809

		CSA		0		95579

		PGA		2827		87887

		AVA		0		86679

		BRT		0		84537

		ACA		0		83184

		EIN		0		79824

		BER		0		73690

		BBR		0		71763

		DAT		0		68868

		SAS		0		65568

		VLE		0		64713

		THA		0		64394

		FIN		0		61097

		SWD		0		56654

		PUA		0		54020

		OAL		1358		52871

		ELY		133		51543

		PLM		0		49342

		ROT		70		49233

		AFL		0		45697

		RAM		66		45638

		MAH		0		44005

		MSR		2558		43513

		LOT		0		42445

		HLX		0		38331

		CUB		1592		37003

		LIT		0		28587

		TAR		0		28113

		SIA		0		25872

		THY		0		24507

		LGL		0		21384

		FUA		92		21026

		LTE		0		20263

		RJA		0		20202

		TVS		197		19419

		CES		0		17791

		LZB		711		17512

		EWF		0		17097

		DLA		0		16798

		DAH		0		15243

		OHY		224		14388

		TVL		0		14369

		CCE		701		14186

		MWA		0		12416

		AUI		2916		12069

		FHY		50		10894

		LXR		2210		10582

		AMV		16		10161

		GNF		0		9940

		AMC		0		9088

		SYR		63		7648

		LBT		0		7038

		SWE		0		6534

		GWI		0		6126

		TCV		0		6040

		SMX		0		5620

		LNE		0		5164

		IRA		0		5100

		FSH		652		4944

		EEZ		152		4806

		LXO		921		4249

		ISS		0		4246

		BAL		233		3460

		VSG		0		2658

		ABD		0		2254

		ADH		0		2054

		HOA		0		2026

		ELG		0		1933

		ZZZ		0		1794

		MNB		100		1769

		AUA		0		1749

		SRL		0		1664

		LLB		0		1547

		AZI		0		1460

		MON		0		1445

		FFR		0		1425

		SHK		0		1415

		PLK		135		1355

		TAS		153		1299

		SCY		0		1239

		EUH		0		1134

		PVV		132		1121

		GJT		0		1076

		BIE		0		1053

		EAF		0		1025

		JAT		0		990

		AMM		396		918

		BBG		0		862

		AEL		250		788

		CTN		0		693

		BLE		0		589

		SDM		0		574

		BPA		30		552

		EWG		0		549

		AHR		0		514

		AXY		0		514

		RZO		0		475

		AXL		0		443

		NOS		0		425

		LTU		0		408

		GES		0		401

		DBR		0		399

		CFG		0		345

		AEF		0		344

		MAS		0		303

		HHI		0		296

		DAN		0		271

		AEU		0		267

		LDA		0		256

		KZW		0		254

		MGX		0		222

		HSS		0		188

		NJE		0		172

		ADI		0		164

		SEU		0		163

		SKT		0		137

		BAF		0		130

		AWC		0		119

		NAY		0		118

		TCW		0		116

		OVA		0		106

		IBT		0		104

		PTI		0		100

		BRA		0		98

		I21		0		89

		AIS		0		85

		HER		0		85

		CKM		0		82

		FOB		0		78

		CVC		0		63

		FPG		0		57

		MAQ		0		57

		QAF		0		56

		FAG		0		54

		EXU		0		53

		SVA		0		49

		TJS		0		43

		IVE		0		36

		AVS		0		35

		OAV		0		32

		TWJ		0		32

		NOY		0		30

		WGT		0		29

		CEF		0		27

		GDA		0		27

		MAV		0		26

		EXH		0		22

		FYG		0		22

		JAF		0		18

		DSO		0		17

		MYO		0		17

		DCS		0		16

		SNM		0		16

		CJE		0		14

		CLS		0		14

		GZA		0		14

		EFF		0		13

		GEV		0		13

		UGC		0		13

		FLJ		0		12

		WAY		0		12

		DGX		0		11

		ORO		0		11

		AFP		0		10

		ARV		0		10

		DNC		0		10

		OJF		0		10

		FFD		0		9

		PUB		0		9

		SVW		0		9

		HEA		0		8

		SRK		0		8

		GED		0		7

		AAB		0		6

		ABR		0		6

		AJU		0		6

		AMI		0		6

		I20		0		6

		JAR		0		6

		LSK		0		6

		SAZ		0		6

		TAG		0		6

		ATJ		0		5

		AVB		0		5

		EAB		0		5

		TYW		0		5

		ADN		0		4

		BVR		0		4

		DEA		0		4

		FMC		0		4

		IFT		0		4

		LEA		0		4

		LVN		0		4

		NEX		0		4

		OXE		0		4

		BBL		0		3

		BES		0		3

		LNX		0		3

		CEG		0		2

		CLU		0		2

		EOL		0		2

		JCX		0		2

		NAN		0		2

		NFA		0		2

		OCF		0		2

		AMB		0		1

		EVN		0		1

		GOJ		0		1

		SPW		0		1

		TEX		0		1

		THZ		0		1

		AAG		0		0

		ADB		0		0

		ALR		0		0

		AME		0		0

		ANG		0		0

		AOW		0		0

		ARL		0		0

		BBA		0		0

		BCS		0		0

		BRS		0		0

		BRU		0		0

		BRW		0		0

		BWA		0		0

		BZH		0		0

		CAS		0		0

		CCF		0		0

		CFC		0		0

		CLG		0		0

		CPH		0		0

		CPI		0		0

		CRL		0		0

		CTM		0		0

		CYP		0		0

		DNM		0		0

		DRT		0		0

		ECA		0		0

		EEA		0		0

		EEC		0		0

		EIA		0		0

		ENW		0		0

		ERL		0		0

		EUY		0		0

		FDX		0		0

		FJE		0		0

		FNE		0		0

		FTL		0		0

		GAF		0		0

		GBJ		0		0

		GBL		0		0

		HLF		0		0

		HLR		0		0

		ICL		0		0

		IFA		0		0

		JMC		0		0

		LBR		0		0

		LCT		0		0

		LDI		0		0

		LIB		0		0

		LIN		0		0

		MDF		0		0

		MEM		0		0

		MJL		0		0

		MMD		0		0

		MMM		0		0

		MPH		0		0

		MRG		0		0

		MRT		0		0

		MXA		0		0

		MYT		0		0

		NGA		0		0

		NMB		0		0

		NTL		0		0

		NVR		0		0

		OGE		0		0

		ORZ		0		0

		PHV		0		0

		PLF		0		0

		PNR		0		0

		POT		0		0

		QAJ		0		0

		RAE		0		0

		RBA		0		0

		RGN		0		0

		RJZ		0		0

		RMA		0		0

		RPX		0		0

		RUS		0		0

		SLR		0		0

		SNB		0		0

		SOO		0		0

		SWT		0		0

		TCX		0		0

		TDC		0		0

		TJT		0		0

		TLY		0		0

		UNO		0		0

		UPS		0		0

		UYC		0		0

		UZB		0		0

		VEA		0		0

		VEE		0		0

		VHM		0		0

		VKG		0		0

		VRE		0		0

		WDL		0		0

		YSS		0		0



[Microsoft JET Created Table]003100707



aerop

		Compania		zspectrum		pax		trans		Compania1		zspectrum1		pax1		trans1		Compania2		zspectrum2		pax2		trans2

		FPG		1		0		5		CEG		2		0		2		IBE		3		77009		2590656

		AFR		1		0		0		ADN		2		0		1		AEA		3		10		434532

		GBL		1		0		0		CKM		2		0		0		IWD		3		0		213214

		ATJ		1		0		4		AMI		2		0		0		ARG		3		20604		198173

		SWR		1		0		0		HOA		2		0		806		SWR		3		0		156932

		UPS		1		0		0		JCX		2		0		2		VRG		3		267		154996

		DAN		1		0		0		AZI		2		0		1460		DAL		3		5143		153037

		MAV		1		0		26		ENW		2		0		0		MPD		3		0		136595

		BWA		1		0		0		AUI		2		1288		501		COA		3		0		129460

		TVL		1		0		0		IVE		2		0		5		USA		3		0		113770

		ADI		1		0		99		AAG		2		0		0		AAL		3		0		107983

		ANS		1		0		859680		AMB		2		0		0		AMX		3		0		105096

		CCE		1		701		181		AVB		2		0		5		CSA		3		0		95579

		GZA		1		0		14		CRL		2		0		0		LAN		3		10004		90325

		AVS		1		0		23		AMX		2		0		0		AVA		3		0		86679

		AEA		1		0		1850582		ABR		2		0		6		ACA		3		0		83184

		BAW		1		0		0		AOW		2		0		0		BBR		3		0		71763

		SWE		1		0		6534		HLX		2		0		38331		SWD		3		0		56654

		OVA		1		0		81		FTL		2		0		0		PUA		3		0		54020

		EEC		1		0		0		BES		2		0		3		ELY		3		133		51463

		OHY		1		164		686		FMC		2		0		2		PLM		3		0		49342

		PVV		1		0		69		GED		2		0		7		ROT		3		70		49067

		AJU		1		0		2		AEF		2		0		344		AFL		3		0		45697

		PLM		1		0		0		GAF		2		0		0		RAM		3		45		45638

		TDC		1		0		0		ICL		2		0		0		THA		3		0		45180

		LCT		1		0		0		EEA		2		0		0		MAH		3		0		44005

		MEM		1		0		0		ERL		2		0		0		MSR		3		2558		42758

		IBE		1		82757		8726266		DGX		2		0		11		LOT		3		0		42337

		CLU		1		0		0		AXL		2		0		443		CUB		3		472		36447

		GJT		1		0		370		CLU		2		0		2		JKK		3		0		35281

		TAS		1		153		146		I21		2		0		84		TAR		3		0		28113

		RUS		1		0		0		GWI		2		0		6126		SIA		3		0		25357

		TEX		1		0		1		IFA		2		0		0		THY		3		0		24507

		PTI		1		0		40		GBL		2		0		0		RJA		3		0		20202

		TLY		1		0		0		IRA		2		0		176		TVS		3		118		19363

		BRU		1		0		0		AUA		2		0		1749		CES		3		0		17791

		JKK		1		4335		3121919		EAF		2		0		808		LZB		3		95		17034

		DAL		1		4906		110		AZA		2		0		407612		DAH		3		0		15243

		TJS		1		0		24		IFT		2		0		4		TVL		3		0		14369

		BIE		1		0		0		ARV		2		0		10		CCE		3		0		14005

		NAY		1		0		118		FDX		2		0		0		OHY		3		60		13702

		MMM		1		0		0		EUH		2		0		1134		MWA		3		0		12416

		AVB		1		0		0		AMM		2		222		916		AUI		3		1628		11568

		ERL		1		0		0		BRA		2		0		98		FHY		3		46		10634

		ANG		1		0		0		AJU		2		0		4		AMV		3		0		10161

		IFA		1		0		0		DLH		2		11		385957		LTE		3		0		9159

		AME		1		0		0		AFP		2		0		10		AMC		3		0		8991

		IWD		1		268		31415		DSO		2		0		14		LXR		3		1235		7376

		TAG		1		0		3		I20		2		0		6		SYR		3		1		7251

		HHI		1		0		148		CUB		2		1120		556		LBT		3		0		7038

		ARG		1		0		634		AMC		2		0		97		ANS		3		0		6163

		TCX		1		0		0		IBT		2		0		27		TCV		3		0		6040

		I21		1		0		5		DEA		2		0		4		LNE		3		0		5164

		FUA		1		92		16699		CFG		2		0		345		IRA		3		0		4924

		EXH		1		0		0		BRT		2		0		84537		FSH		3		652		4064

		IVE		1		0		31		DRT		2		0		0		LXO		3		0		3608

		VEA		1		0		0		JKK		2		3046		359298		VSG		3		0		2658

		MAQ		1		0		52		ELG		2		0		1933		MNB		3		100		1769

		HSS		1		0		184		DCS		2		0		12		LLB		3		0		1547

		ENW		1		0		0		BPA		2		30		552		FFR		3		0		1425

		RMA		1		0		0		GOJ		2		0		1		SHK		3		0		1415

		TCW		1		0		0		IBE		2		4713		3555724		TAS		3		0		1153

		EXU		1		0		45		BRW		2		0		0		FUA		3		0		1082

		PLF		1		0		0		FUA		2		0		3245		PVV		3		132		1052

		OAL		1		625		359		FLJ		2		0		12		PLK		3		135		1016

		GEV		1		0		0		CLS		2		0		14		JAT		3		0		990

		CKM		1		0		82		AWC		2		0		119		CTN		3		0		693

		RJA		1		0		0		GJT		2		0		610		SDM		3		0		574

		ALR		1		0		0		AEL		2		126		446		AHR		3		0		514

		VKG		1		0		0		KLM		2		0		344228		ZZZ		3		0		505

		DNM		1		0		0		BBL		2		0		3		EEZ		3		71		382

		AIS		1		0		0		AEA		2		317		568489		AEL		3		124		342

		LIN		1		0		0		EEC		2		0		0		MAS		3		0		303

		GOJ		1		0		0		CPI		2		0		0		KZW		3		0		254

		LTE		1		0		6813		EEZ		2		81		4424		MGX		3		0		222

		HLX		1		0		0		DAT		2		0		68821		LDA		3		0		126

		FHY		1		4		260		BWA		2		0		0		GJT		3		0		96

		CYP		1		0		0		AXY		2		0		514		CVC		3		0		63

		SRK		1		0		2		HLF		2		0		0		SVA		3		0		49

		MPD		1		0		149861		EWG		2		0		549		NJE		3		0		35

		EZY		1		248		2		BVR		2		0		4		GES		3		0		29

		EIN		1		0		131		BLE		2		0		589		FAG		3		0		27

		RZO		1		0		146		HEA		2		0		8		SKT		3		0		21

		EUY		1		0		0		BRS		2		0		0		FPG		3		0		21

		BPA		1		0		0		ATJ		2		0		1		CEF		3		0		14

		AFL		1		0		0		ADI		2		0		52		ADI		3		0		13

		FSH		1		0		880		CES		2		0		0		IBT		3		0		12

		SRL		1		0		1664		HLR		2		0		0		SVW		3		0		8

		EFF		1		0		13		BIE		2		0		1053		EXU		3		0		6

		SKT		1		0		74		HHI		2		0		148		SRK		3		0		6

		AMV		1		16		0		AIS		2		0		85		AMI		3		0		6

		RGN		1		0		0		GEV		2		0		13		SAZ		3		0		6

		DBR		1		0		0		BAL		2		0		3264		EAB		3		0		5

		IBT		1		0		65		DLA		2		0		16798		LSK		3		0		4

		MPH		1		0		0		EXH		2		0		22		NOY		3		0		4

		FNE		1		0		0		CEF		2		0		13		HSS		3		0		4

		GES		1		0		259		CLG		2		0		0		JAF		3		0		2

		AMC		1		0		0		AEU		2		0		267		AMB		3		0		1

		AMM		1		174		2		AFR		2		0		643063		AME		3		0		0

		DCS		1		0		4		BAW		2		221		545088		EAF		3		0		0

		BAL		1		233		196		ANS		2		0		481429		BAW		3		0		0

		MWA		1		0		0		EZY		2		0		308021		NVR		3		0		0

		ELY		1		0		80		BMA		2		0		119494		FDX		3		0		0

		LXR		1		0		0		EIN		2		0		79693		MMM		3		0		0

		NOS		1		0		64		FIN		2		0		61097		OVA		3		0		0

		BCS		1		0		0		ARG		2		16967		39753		BCS		3		0		0

		MON		1		0		0		EWF		2		0		17097		NGA		3		0		0

		RJZ		1		0		0		GNF		2		0		9940		SEU		3		0		0

		TVS		1		79		56		IWD		2		140		4519		UYC		3		0		0

		TRA		1		0		55		ISS		2		0		4246		UNO		3		0		0

		ADN		1		0		3		ABD		2		0		2254		ABD		3		0		0

		AEU		1		0		0		ADH		2		0		2054		ADH		3		0		0

		DNC		1		0		10		BBG		2		0		862		EEA		3		0		0

		HOA		1		0		1220		DBR		2		0		399		LDI		3		0		0

		HLF		1		0		0		DAN		2		0		271		LCT		3		0		0

		DAT		1		0		47		BAF		2		0		130		DLH		3		0		0

		RBA		1		0		0		GES		2		0		113		RUS		3		0		0

		SAZ		1		0		0		HER		2		0		85		SOO		3		0		0

		ORO		1		0		11		FOB		2		0		78		POT		3		0		0

		ORZ		1		0		0		FPG		2		0		31		PTI		3		0		0

		MYO		1		0		13		FAG		2		0		27		OGE		3		0		0

		PUB		1		0		9		GDA		2		0		27		RMA		3		0		0

		PLK		1		0		339		FYG		2		0		22		QAF		3		0		0

		TWJ		1		0		0		JAF		2		0		16		UZB		3		0		0

		GAF		1		0		0		CJE		2		0		14		IVE		3		0		0

		CFG		1		0		0		AVS		2		0		12		CTM		3		0		0

		NJE		1		0		36		FFD		2		0		9		ORZ		3		0		0

		UGC		1		0		13		JAR		2		0		6		VEA		3		0		0

		AAB		1		0		0		AAB		2		0		6		AAB		3		0		0

		MSR		1		0		482		EXU		2		0		2		NTL		3		0		0

		MDF		1		0		0		EOL		2		0		2		MRT		3		0		0

		MNB		1		0		0		EVN		2		0		1		MYO		3		0		0

		BER		1		0		73690		ARL		2		0		0		BRS		3		0		0

		LXO		1		921		641		EIA		2		0		0		MJL		3		0		0

		EAF		1		0		217		BER		2		0		0		EIN		3		0		0

		DLH		1		0		99		BBA		2		0		0		ECA		3		0		0

		NOY		1		0		14		FJE		2		0		0		PLF		3		0		0

		OJF		1		0		5		FNE		2		0		0		PNR		3		0		0

		DSO		1		0		3		BCS		2		0		0		EIA		3		0		0

		FMC		1		0		2		CCF		2		0		0		HLR		3		0		0

		AEF		1		0		0		ADB		2		0		0		ADB		3		0		0

		AZA		1		0		0		ANG		2		0		0		AVS		3		0		0

		CAS		1		0		0		AVA		2		0		0		CPH		3		0		0

		FIN		1		0		0		BZH		2		0		0		HHI		3		0		0

		FTL		1		0		0		CFC		2		0		0		ICL		3		0		0

		GNF		1		0		0		CPH		2		0		0		JMC		3		0		0

		HER		1		0		0		CTM		2		0		0		LBR		3		0		0

		PNR		1		0		0		GBJ		2		0		0		RGN		3		0		0

		SWT		1		0		0		HSS		2		0		0		SWT		3		0		0

		VEE		1		0		0		JMC		2		0		0		YSS		3		0		0

										VEX		2		0		232363

										TAP		2		82		223020

										TRA		2		0		98754

										PGA		2		2827		87887

										SAS		2		0		65568

										VLE		2		0		64713

		VRE		1		0		0		LAN		2		9444		53015

										OAL		2		733		52512

										LIT		2		0		28587

										LGL		2		0		21384

										THA		2		0		19214

										SMX		2		0		5620

										LTE		2		0		4291

										LXR		2		975		3206

										MPD		2		0		1938

										MON		2		0		1445

										SCY		2		0		1239

										ZZZ		2		0		966

										SIA		2		0		515

										LZB		2		616		478

										LTU		2		0		408

										SYR		2		62		397

										NOS		2		0		361

										RZO		2		0		329

										MSR		2		0		273

										ROT		2		0		166

										SEU		2		0		163

										LDA		2		0		130

										TCW		2		0		116

										LOT		2		0		108

										NJE		2		0		101

										PTI		2		0		60

										QAF		2		0		56

										SKT		2		0		42

										OAV		2		0		32

										TWJ		2		0		32

										OVA		2		0		25

										TJS		2		0		19

										SNM		2		0		16

										NOY		2		0		12

										WAY		2		0		12

										MAQ		2		0		5

										OJF		2		0		5

										TYW		2		0		5

										LEA		2		0		4

										LVN		2		0		4

										MYO		2		0		4

										NEX		2		0		4

										OXE		2		0		4

										LNX		2		0		3

										TAG		2		0		3

										LSK		2		0		2

										NAN		2		0		2

										NFA		2		0		2

										OCF		2		0		2

										SPW		2		0		1

										SVW		2		0		1

										THZ		2		0		1

		ZZZ		1		0		323		LCT		2		0		0

		WGT		1		0		29		LBT		2		0		0

		VRG		1		0		0		LBR		2		0		0

										LDI		2		0		0

										LIB		2		0		0

										MAV		2		0		0

										MDF		2		0		0

										MJL		2		0		0

										MMD		2		0		0

										MNB		2		0		0

										MPH		2		0		0

										MRG		2		0		0

										MWA		2		0		0

										MXA		2		0		0

										MYT		2		0		0

										NGA		2		0		0

										NMB		2		0		0

										NTL		2		0		0

										NVR		2		0		0

										OHY		2		0		0

										ORZ		2		0		0

										PHV		2		0		0

										PLM		2		0		0

										PNR		2		0		0

										QAJ		2		0		0

										RAE		2		0		0

										RAM		2		21		0

										RBA		2		0		0

										RGN		2		0		0

										RJA		2		0		0

										RJZ		2		0		0

										RPX		2		0		0

										SLR		2		0		0

										SNB		2		0		0

										SVA		2		0		0

										SWR		2		0		0

										SWT		2		0		0

										TAR		2		0		0

										TJT		2		0		0

										UPS		2		0		0

										UYC		2		0		0

										VEA		2		0		0

										VHM		2		0		0

										VKG		2		0		0

										VRE		2		0		0

										VRG		2		185		0

										WDL		2		0		0

										WGT		2		0		0

										YSS		2		0		0
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		Aeropuerto		pax		tran

		BCN		3391727		85223

		PMI		1309752		107

		AGP		1086676		5165

		LPA		1060302		4301

		LHR		935404		242

		CDG		863203		12505

		TFN		771918		0

		AMS		719641		0

		FCO		677927		0

		BIO		648556		250

		VLC		631251		79

		ALC		602956		0

		BRU		592490		0

		SCQ		577594		0

		TFS		572154		165

		LIS		569445		3837

		FRA		564044		9640

		VGO		520863		0

		ORY		513980		140

		EZE		461044		33399

		OVD		448678		57

		MXP		433886		207

		ACE		426092		269

		LGW		401958		5796

		SVQ		381595		0

		HAV		364904		4941

		LCG		348520		0

		IBZ		315587		0

		MEX		288143		8161

		MUC		281159		0

		MIA		260066		12881

		XRY		254344		0

		CCS		252392		0

		GRU		230567		4885

		ZRH		229903		0

		FUE		224825		0

		JFK		218052		18631

		SDQ		215114		10

		PUJ		213412		0

		VCE		202671		0

		CUN		201754		0

		BOG		199212		0

		PNA		193417		0

		SCL		186078		14151

		GRX		184312		0

		CPH		182108		7752

		GVA		179122		0

		EAS		166695		0

		DUS		164348		0

		MAH		164340		0

		SDR		157187		0

		LTN		154613		0

		DUB		152030		192

		OPO		149040		0

		LIN		137870		0

		LIM		132365		5523

		ATH		131323		913

		EWR		129505		0

		PRG		121449		118

		LEI		117374		0

		PHL		113484		0

		VIE		112605		0

		ORD		110030		0

		LYS		109396		0

		ARN		103831		0

		GIG		97678		2648

		CMN		96846		45

		NCE		94487		0

		TLV		84489		133

		YYZ		83184		0

		ATL		81832		0

		JNB		80380		3127

		TLS		76102		0

		LPL		75996		0

		MAN		73406		0

		ZAZ		73347		60

		BLQ		71665		0

		UIO		70314		0

		CAI		70046		3210

		MRS		65429		62

		SPC		65160		0

		BUD		64617		0

		IST		62185		206

		TXL		60985		0

		CGN		60890		0

		SJO		56887		0

		TUN		54987		0

		SJU		54657		0

		LUX		52194		0

		DKR		50681		0

		GYE		49424		5107

		OTP		49067		70

		TRN		49061		1911

		SVO		48126		109

		BKK		45301		0

		WAW		42985		0

		HEL		41405		0

		MVD		40382		0

		BHX		39496		0

		MJV		39220		0

		STR		36054		0

		BOD		35360		0

		MLN		34671		0

		SSG		33717		0

		PSA		31062		30

		TNG		29436		0

		GUA		29105		0

		POP		26417		0

		SIN		25070		0

		BJZ		25019		0

		HAJ		23916		0

		LXR		21576		0

		VIT		21071		0

		AMM		19912		0

		LRM		19743		0

		REU		19242		0

		OSL		19104		0

		SXB		17784		0

		PTY		17555		0

		VRN		17335		0

		SOF		17217		95

		BSL		16578		0

		MIR		15579		0

		PEK		14964		0

		MGA		13988		0

		ALG		12935		0

		HAM		12123		0

		KBP		11647		1628

		LEN		10835		0

		EDI		10788		0

		MBJ		10657		0

		SAP		9849		0

		MLA		9771		0

		NAT		9386		0

		ASW		9197		0

		RJL		8432		0

		SAL		7806		0

		LED		7748		158

		CTA		7114		0

		DAM		6772		1

		NAV		6625		0

		SID		6203		8

		MLE		6133		1057

		DME		5843		0

		SSA		5109		0

		THR		4924		0

		BBU		4623		0

		DBV		3897		0

		PVG		3570		0

		SCU		3225		0

		SSH		3217		0

		BGO		2697		0

		PMO		2516		0

		RAK		2490		0

		ORK		2357		0

		CIA		2280		0

		TIN		1671		0

		SVG		1552		0

		FAO		1550		0

		VVI		1547		0

		ZNZ		1462		0

		GLA		1449		0

		SKG		1309		0

		BEG		1212		0

		BEY		1153		0

		BJV		1123		0

		STN		1096		0

		FEZ		1076		0

		LOS		1047		0

		HER		954		0

		ORN		897		0

		OLB		791		0

		PTP		724		195

		RHO		691		0

		PAD		601		0

		NAS		599		0

		VRA		551		37

		CAG		545		0

		ALA		526		0

		ALP		479		0

		DTM		406		0

		MOW		405		0

		ACC		396		0

		NAP		386		0

		VLL		379		0

		SXF		374		0

		KEM		369		0

		RVN		357		0

		SKP		345		0

		AHO		336		0

		SOU		329		0

		BRS		314		0

		ZAG		311		0

		DLM		309		0

		LCA		290		0

		VBS		290		0

		LAX		286		0

		REC		284		0

		MAD		272		0

		FDH		265		0

		ZNQ		264		0

		AYT		263		0

		BDA		254		0

		TLN		254		0

		BOH		252		0

		LBG		249		0

		RLG		249		0

		SDJ		242		0

		EMA		235		0

		BGY		228		0

		BFS		227		0

		EVN		227		0

		AOI		220		0

		RMI		206		0

		KRF		186		0

		VKO		182		0

		CTT		179		0

		LYN		172		0

		ABZ		168		0

		BAQ		157		0

		PUY		151		0

		YHZ		150		0

		FLR		149		0

		338		143		0

		FMO		133		0

		LID		130		0

		DRS		118		0

		SAO		106		0

		OZZ		92		0

		DXB		91		0

		KMG		91		0

		NDB		83		0

		GRZ		71		0

		SEL		71		0

		CEG		69		0

		BIQ		59		0

		FAB		58		0

		RBA		58		0

		KLV		57		0

		EIN		56		0

		CFE		52		0

		GOA		44		0

		GRO		44		0

		TOE		44		0

		IAD		37		0

		HME		31		0

		NTE		31		0

		TEB		28		0

		FOR		27		0

		YQX		25		0

		CAS		23		0

		ZZZ		20		0

		RTM		19		0

		NHT		18		0

		DHA		17		0

		TOJ		17		0

		JED		16		0

		BED		15		0

		BRN		14		0

		DOL		14		0

		ILG		14		0

		305		12		0

		SBK		12		0

		THF		12		0

		BIG		11		0

		BQH		11		0

		GEN		11		0

		SMA		11		0

		RUH		10		0

		NUE		9		0

		ILM		8		0

		LGG		8		0

		MJI		8		0

		SIR		8		0

		TLC		8		0

		TSF		8		0

		VIC		8		0

		DAL		7		0

		HPN		7		0

		LGA		7		0

		QTV		7		0

		111		6		0

		BAK		6		0

		CEQ		6		0

		DOH		6		0

		FKB		6		0

		MDW		6		0

		ODB		6		0

		PNL		6		0

		SLM		6		0

		YUL		6		0

		CFR		5		0

		CMR		5		0

		DND		5		0

		JER		5		0

		MIL		5		0

		SZG		5		0

		104		4		0

		AAE		4		0

		ELP		4		0

		KWI		4		0

		LBV		4		0

		MCV		4		0

		PDL		4		0

		REG		4		0

		TIP		4		0

		TNF		4		0

		330		3		0

		ADB		3		0

		BDX		3		0

		BUE		3		0

		CMF		3		0

		MZM		3		0

		XCR		3		0

		XLW		3		0

		ZAD		3		0

		AQJ		2		0

		BFI		2		0

		CBG		2		0

		EBM		2		0

		ERF		2		0

		GGW		2		0

		KEF		2		0

		LBA		2		0

		MCO		2		0

		NGO		2		0

		NIT		2		0

		PWK		2		0

		STA		2		0

		ZVM		2		0

		332		1		0

		600		1		0

		BGR		1		0

		BHQ		1		0

		BWE		1		0

		BZR		1		0

		ERH		1		0

		FNC		1		0

		IAM		1		0

		KIR		1		0

		LGB		1		0

		MSY		1		0

		NBO		1		0

		PMF		1		0

		SMV		1		0

		SWF		1		0

		XHE		1		0

		YYT		1		0

		101		0		0

		117		0		0

		130		0		0

		133		0		0

		145		0		0

		331		0		0

		367		0		0

		AAL		0		0

		ABC		0		0

		ABJ		0		0

		ABV		0		0

		ACH		0		0

		ADJ		0		0

		ADW		0		0

		AGA		0		0

		AJA		0		0

		ALY		0		0

		ASU		0		0

		AUH		0		0

		AUR		0		0

		AUS		0		0

		BBS		0		0

		BHD		0		0

		BJS		0		0

		BLL		0		0

		BMA		0		0

		BOS		0		0

		BOU		0		0

		BRE		0		0

		BSB		0		0

		BTS		0		0

		BZZ		0		0

		CAT		0		0

		CAY		0		0

		CFU		0		0

		CGG		0		0

		CPT		0		0

		CTS		0		0

		CVT		0		0

		CWL		0		0

		DFW		0		0

		DLA		0		0

		DNR		0		0

		EAP		0		0

		EGS		0		0

		ESB		0		0

		ESS		0		0

		ETZ		0		0

		EXT		0		0

		FNI		0		0

		GDL		0		0

		GHA		0		0

		GRJ		0		0

		GRY		0		0

		HHN		0		0

		HIJ		0		0

		HRG		0		178

		HUY		0		0

		INN		0		0

		JYV		0		0

		KAN		0		0

		KLU		0		0

		KRK		0		0

		KSF		0		0

		KTW		0		0

		KUL		0		0

		LAD		0		0

		LDE		0		0

		LEH		0		0

		LFS		0		0

		LFW		0		0

		LIL		0		0

		LJU		0		0

		LNZ		0		0

		LRH		0		0

		LUG		0		0

		LYX		0		0

		MBX		0		0

		MED		0		0

		MEM		0		0

		MLH		0		0

		MPL		0		0

		MRU		0		0

		MSE		0		0

		MST		0		0

		MZJ		0		0

		NCL		0		0

		NCY		0		0

		NKC		0		0

		NSI		0		0

		NVS		0		0

		ORB		0		0

		ORE		0		0

		OST		0		0

		OUA		0		0

		PAR		0		0

		PDK		0		0

		PDV		0		0

		PGF		0		0

		PHX		0		0

		PIK		0		0

		PIS		0		0

		POX		0		0

		POZ		0		0

		PRN		0		0

		PSR		0		0

		PUF		0		0

		PVD		0		0

		QLA		0		0

		QSA		0		0

		QYR		0		0

		REK		0		0

		RMS		0		0

		RNS		0		0

		SAV		0		0

		SCN		0		0

		SEA		0		0

		SEN		0		0

		SFB		0		0

		SGD		0		0

		SHA		0		0

		SNN		0		0

		SPU		0		0

		SXM		0		0

		TAS		0		0

		TER		0		0

		TOS		0		0

		TRD		0		0

		TRF		0		0

		TRS		0		0

		TUF		0		0

		VCP		0		0

		VNO		0		0

		VXO		0		0

		WIE		0		0

		XFW		0		0

		XMF		0		0

		XXX		0		0



[Microsoft JET Created Table]003100707




_1143552244.xls
Diagram3

		0		0		0		0		0		0		0		0		0

		50		50		50		50		8		5.0909090909		3.3303030303		2.487804878		1.8181818182

		100		100		100		100		16		10.1818181818		6.6606060606		4.9756097561		3.6363636364

		150		150		150		150		24		15.2727272727		9.9909090909		7.4634146341		5.4545454545

		200		200		200		200		32		20.3636363636		13.3212121212		9.9512195122		7.2727272727

		250		250		250		250		40		25.4545454545		16.6515151515		12.4390243902		9.0909090909

		300		300		300		300		48		30.5454545455		19.9818181818		14.9268292683		10.9090909091

		350		350		350		350		56		35.6363636364		23.3121212121		17.4146341463		12.7272727273

		400		400		400		400		64		40.7272727273		26.6424242424		19.9024390244		14.5454545455

		450		450		450		450		72		45.8181818182		29.9727272727		22.3902439024		16.3636363636

		500		500		500		500		80		50.9090909091		33.303030303		24.8780487805		18.1818181818

		550		550		550		550		88		56		36.6333333333		27.3658536585		20

		600		600		600		600		96		61.0909090909		39.9636363636		29.8536585366		21.8181818182

		650		650		650		650		104		66.1818181818		43.2939393939		32.3414634146		23.6363636364

		700		700		700		700		112		71.2727272727		46.6242424242		34.8292682927		25.4545454545

		750		750		750		750				76.3636363636		49.9545454545		37.3170731707		27.2727272727

		800		800		800		800				81.4545454545		53.2848484848		39.8048780488		29.0909090909

		850		850		850		850				86.5454545455		56.6151515152		42.2926829268		30.9090909091

		900		900		900		900				91.6363636364		59.9454545455		44.7804878049		32.7272727273

		950		950		950		950				96.7272727273		63.2757575758		47.2682926829		34.5454545455

		1000		1000		1000		1000				101.8181818182		66.6060606061		49.756097561		36.3636363636

		1050		1050		1050		1050				106.9090909091		69.9363636364		52.243902439		38.1818181818

		1100		1100		1100		1100				112		73.2666666667		54.7317073171		40

		1150		1150		1150		1150						76.596969697		57.2195121951		41.8181818182

		1200		1200		1200		1200						79.9272727273		59.7073170732		43.6363636364

		1250		1250		1250		1250						83.2575757576		62.1951219512		45.4545454545

		1300		1300		1300		1300						86.5878787879		64.6829268293		47.2727272727

		1350		1350		1350		1350						89.9181818182		67.1707317073		49.0909090909

		1400		1400		1400		1400						93.2484848485		69.6585365854		50.9090909091

		1450		1450		1450		1450						96.5787878788		72.1463414634		52.7272727273

		1500		1500		1500		1500						99.9090909091		74.6341463415		54.5454545455

		1550		1550		1550		1550						103.2393939394		77.1219512195		56.3636363636

		1600		1600		1600		1600						106.5696969697		79.6097560976		58.1818181818

		1650		1650		1650		1650						109.9		82.0975609756		60

		1700		1700		1700		1700								84.5853658537		61.8181818182

		1750		1750		1750		1750								87.0731707317		63.6363636364

		1800		1800		1800		1800								89.5609756098		65.4545454545

		1850		1850		1850		1850								92.0487804878		67.2727272727

		1900		1900		1900		1900								94.5365853659		69.0909090909

		1950		1950		1950		1950								97.0243902439		70.9090909091

		2000		2000		2000		2000								99.512195122		72.7272727273

		2050		2050		2050		2050								102		74.5454545455

		2100		2100		2100		2100										76.3636363636

		2150		2150		2150		2150										78.1818181818

		2200		2200		2200		2200										80



Free flow speed = 88 km/h

Free flow speed = 96 km/h

Free flow speed = 104 km/h

Free flow speed = 112 km/h

LOS A limit

LOS B limit

LOS C limit

LOS D limit

LOS E limit

15 minutes traffic volume peak, vehicle/hour/lane

Ideal average speed of the traffic flow, km/h
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4 lanes

		szabad áramlási sebesség

				N		88		96		104		112

				0		88		96		104		112

				50		88		96		104		112

				100		88		96		104		112

				150		88		96		104		112

				200		88		96		104		112

				250		88		96		104		112

				300		88		96		104		112

				350		88		96		104		112

				400		88		96		104		112

				450		88		96		104		112

				500		88		96		104		112

				550		88		96		104		112

				600		88		96		104		112

				650		88		96		104		112

				700		88		96		104		112

				750		88		96		104		112

				800		88		96		104		112

				850		88		96		104		112

				900		88		96		104		112

				950		88		96		104		112

				1000		88		96		104		112

				1050		88		96		104		112

				1100		88		96		104		112

				1150		88		96		104		112

				1200		88		96		104		112

				1250		88		96		104		112

				1300		88		96		104		112

				1350		88		96		104		111.9

				1400		88		96		104		111.8

				1450		88		96		104		111.6

				1500		88		96		103.9		111.3

				1550		88		96		103.7		110.9

				1600		88		96		103.4		110.4

				1650		88		95.9		103		109.9

				1700		88		95.7		102.5		108.9

				1750		88		95.4		101.9		108.3

				1800		87.8		95		101.2		107.5

				1850		87.5		94.4		100.4		106.6

				1900		87.1		93.7		99.5		105.6

				1950		86.6		92.9		98.3		104.5

				2000		86		92		97		103.3

				2050		85		90.8		95.5		102

				2100		83.7		89.3		93.8		100.5

				2150		82.1		87.4		92		98.5

				2200		80		85		90		96

				2250		0		0		0		0

				2300		0		0		0		0

				2350		0		0		0		0

				2400		0		0		0		0
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&A

&P. oldal

Free flow speed = 88 km/h

Free flow speed = 96 km/h

Free flow speed = 104 km/h

Free flow speed = 112 km/h

15 minutes traffic volume peak

Ideal average speed of traffic flow

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



6 or more lanes

		szabad áramlási sebesség

				N		88		96		104		112

				0		88		96		104		112

				50		88		96		104		112

				100		88		96		104		112

				150		88		96		104		112

				200		88		96		104		112

				250		88		96		104		112

				300		88		96		104		112

				350		88		96		104		112

				400		88		96		104		112

				450		88		96		104		112

				500		88		96		104		112

				550		88		96		104		112

				600		88		96		104		112

				650		88		96		104		112

				700		88		96		104		112

				750		88		96		104		112

				800		88		96		104		112

				850		88		96		104		112

				900		88		96		104		112

				950		88		96		104		112

				1000		88		96		104		112

				1050		88		96		104		112

				1100		88		96		104		112

				1150		88		96		104		112

				1200		88		96		104		112

				1250		88		96		104		112

				1300		88		96		104		112

				1350		88		96		104		111.9

				1400		88		96		104		111.8

				1450		88		96		104		111.6

				1500		88		96		103.9		111.3

				1550		88		96		103.7		110.9

				1600		88		96		103.4		110.4

				1650		88		95.9		103		109.8

				1700		88		95.7		102.4		109.2

				1750		88		95.4		101.7		108.4

				1800		87.8		95		101		107.5

				1850		87.5		94.4		100		106.5

				1900		87		93.6		98.8		105.4

				1950		86.2		92.7		97.5		104.2

				2000		85		91.3		96		103

				2050		83.8		89.8		94.4		101.8

				2100		82.6		88.2		92.8		100.5

				2150		81.3		86.2		91		99.1

				2200		80		84		89		97.4

				2250		78.6		81.8		87		95.5

				2300		77		80		85		93

				2350		0		0		0		0

				2400		0		0		0		0





6 or more lanes
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&A

&P. oldal

Free flow speed = 88 km/h

Free flow speed = 96 km/h

Free flow speed = 104 km/h

Free flow speed = 112 km/h

15 minutes traffic volume peak

Ideal average speed of the traffic flow

6 or more lane motorway linear path element speed - traffic volume relations
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LOS 4

		szabad áramlási sebesség

				N		88		96		104		112		a		b		c		d		e		f

				0		88		96		104		112		0		0		0		0		0		0

				50		88		96		104		112		8		5.0909090909		3.3303030303		2.487804878		1.8181818182

				100		88		96		104		112		16		10.1818181818		6.6606060606		4.9756097561		3.6363636364

				150		88		96		104		112		24		15.2727272727		9.9909090909		7.4634146341		5.4545454545

				200		88		96		104		112		32		20.3636363636		13.3212121212		9.9512195122		7.2727272727

				250		88		96		104		112		40		25.4545454545		16.6515151515		12.4390243902		9.0909090909

				300		88		96		104		112		48		30.5454545455		19.9818181818		14.9268292683		10.9090909091

				350		88		96		104		112		56		35.6363636364		23.3121212121		17.4146341463		12.7272727273

				400		88		96		104		112		64		40.7272727273		26.6424242424		19.9024390244		14.5454545455

				450		88		96		104		112		72		45.8181818182		29.9727272727		22.3902439024		16.3636363636

				500		88		96		104		112		80		50.9090909091		33.303030303		24.8780487805		18.1818181818

				550		88		96		104		112		88		56		36.6333333333		27.3658536585		20

				600		88		96		104		112		96		61.0909090909		39.9636363636		29.8536585366		21.8181818182

				650		88		96		104		112		104		66.1818181818		43.2939393939		32.3414634146		23.6363636364

				700		88		96		104		112		112		71.2727272727		46.6242424242		34.8292682927		25.4545454545

				750		88		96		104		112				76.3636363636		49.9545454545		37.3170731707		27.2727272727

				800		88		96		104		112				81.4545454545		53.2848484848		39.8048780488		29.0909090909

				850		88		96		104		112				86.5454545455		56.6151515152		42.2926829268		30.9090909091

				900		88		96		104		112				91.6363636364		59.9454545455		44.7804878049		32.7272727273

				950		88		96		104		112				96.7272727273		63.2757575758		47.2682926829		34.5454545455

				1000		88		96		104		112				101.8181818182		66.6060606061		49.756097561		36.3636363636

				1050		88		96		104		112				106.9090909091		69.9363636364		52.243902439		38.1818181818

				1100		88		96		104		112				112		73.2666666667		54.7317073171		40

				1150		88		96		104		112						76.596969697		57.2195121951		41.8181818182

				1200		88		96		104		112						79.9272727273		59.7073170732		43.6363636364

				1250		88		96		104		112						83.2575757576		62.1951219512		45.4545454545

				1300		88		96		104		112						86.5878787879		64.6829268293		47.2727272727

				1350		88		96		104		111.9						89.9181818182		67.1707317073		49.0909090909

				1400		88		96		104		111.8						93.2484848485		69.6585365854		50.9090909091

				1450		88		96		104		111.6						96.5787878788		72.1463414634		52.7272727273

				1500		88		96		103.9		111.3						99.9090909091		74.6341463415		54.5454545455

				1550		88		96		103.7		110.9						103.2393939394		77.1219512195		56.3636363636

				1600		88		96		103.4		110.4						106.5696969697		79.6097560976		58.1818181818

				1650		88		95.9		103		109.9						109.9		82.0975609756		60

				1700		88		95.7		102.5		108.9								84.5853658537		61.8181818182

				1750		88		95.4		101.9		108.3								87.0731707317		63.6363636364

				1800		87.8		95		101.2		107.5								89.5609756098		65.4545454545

				1850		87.5		94.4		100.4		106.6								92.0487804878		67.2727272727

				1900		87.1		93.7		99.5		105.6								94.5365853659		69.0909090909

				1950		86.6		92.9		98.3		104.5								97.0243902439		70.9090909091

				2000		86		92		97		103.3								99.512195122		72.7272727273

				2050		85		90.8		95.5		102								102		74.5454545455

				2100		83.7		89.3		93.8		100.5										76.3636363636

				2150		82.1		87.4		92		98.5										78.1818181818

				2200		80		85		90		96										80

				2250		0		0		0		0

				2300		0		0		0		0

				2350		0		0		0		0

				2400		0		0		0		0
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&P. oldal

Free flow speed = 88 km/h

Free flow speed = 96 km/h

Free flow speed = 104 km/h

Free flow speed = 112 km/h
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15 minutes traffic volume peak

Ideal average speed of the traffic flow
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LOS 6 or more

		szabad áramlási sebesség

				N		88		96		104		112		a		b		c		d		e		f

				0		88		96		104		112		0		0		0		0		0		0

				50		88		96		104		112		8		5.0909090909		3.3272727273		2.4829268293		1.6739130435

				100		88		96		104		112		16		10.1818181818		6.6545454545		4.9658536585		3.347826087

				150		88		96		104		112		24		15.2727272727		9.9818181818		7.4487804878		5.0217391304

				200		88		96		104		112		32		20.3636363636		13.3090909091		9.9317073171		6.6956521739

				250		88		96		104		112		40		25.4545454545		16.6363636364		12.4146341463		8.3695652174

				300		88		96		104		112		48		30.5454545455		19.9636363636		14.8975609756		10.0434782609

				350		88		96		104		112		56		35.6363636364		23.2909090909		17.3804878049		11.7173913043

				400		88		96		104		112		64		40.7272727273		26.6181818182		19.8634146341		13.3913043478

				450		88		96		104		112		72		45.8181818182		29.9454545455		22.3463414634		15.0652173913

				500		88		96		104		112		80		50.9090909091		33.2727272727		24.8292682927		16.7391304348

				550		88		96		104		112		88		56		36.6		27.312195122		18.4130434783

				600		88		96		104		112		96		61.0909090909		39.9272727273		29.7951219512		20.0869565217

				650		88		96		104		112		104		66.1818181818		43.2545454545		32.2780487805		21.7608695652

				700		88		96		104		112		112		71.2727272727		46.5818181818		34.7609756098		23.4347826087

				750		88		96		104		112				76.3636363636		49.9090909091		37.243902439		25.1086956522

				800		88		96		104		112				81.4545454545		53.2363636364		39.7268292683		26.7826086957

				850		88		96		104		112				86.5454545455		56.5636363636		42.2097560976		28.4565217391

				900		88		96		104		112				91.6363636364		59.8909090909		44.6926829268		30.1304347826

				950		88		96		104		112				96.7272727273		63.2181818182		47.1756097561		31.8043478261

				1000		88		96		104		112				101.8181818182		66.5454545455		49.6585365854		33.4782608696

				1050		88		96		104		112				106.9090909091		69.8727272727		52.1414634146		35.152173913

				1100		88		96		104		112				112		73.2		54.6243902439		36.8260869565

				1150		88		96		104		112						76.5272727273		57.1073170732		38.5

				1200		88		96		104		112						79.8545454545		59.5902439024		40.1739130435

				1250		88		96		104		112						83.1818181818		62.0731707317		41.847826087

				1300		88		96		104		112						86.5090909091		64.556097561		43.5217391304

				1350		88		96		104		111.9						89.8363636364		67.0390243902		45.1956521739

				1400		88		96		104		111.8						93.1636363636		69.5219512195		46.8695652174

				1450		88		96		104		111.6						96.4909090909		72.0048780488		48.5434782609

				1500		88		96		103.9		111.3						99.8181818182		74.487804878		50.2173913043

				1550		88		96		103.7		110.9						103.1454545455		76.9707317073		51.8913043478

				1600		88		96		103.4		110.4						106.4727272727		79.4536585366		53.5652173913

				1650		88		95.9		103		109.8						109.8		81.9365853659		55.2391304348

				1700		88		95.7		102.4		109.2								84.4195121951		56.9130434783

				1750		88		95.4		101.7		108.4								86.9024390244		58.5869565217

				1800		87.8		95		101		107.5								89.3853658537		60.2608695652

				1850		87.5		94.4		100		106.5								91.8682926829		61.9347826087

				1900		87		93.6		98.8		105.4								94.3512195122		63.6086956522

				1950		86.2		92.7		97.5		104.2								96.8341463415		65.2826086957

				2000		85		91.3		96		103								99.3170731707		66.9565217391

				2050		83.8		89.8		94.4		101.8								101.8		68.6304347826

				2100		82.6		88.2		92.8		100.5										70.3043478261

				2150		81.3		86.2		91		99.1										71.9782608696

				2200		80		84		89		97.4										73.652173913

				2250		78.6		81.8		87		95.5										75.3260869565

				2300		77		80		85		93										77

				2350		0		0		0		0

				2400		0		0		0		0





LOS 6 or more
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&A

&P. oldal

Free flow speed = 88 km/h

Free flow speed = 96 km/h

Free flow speed = 104 km/h

Free flow speed = 112 km/h

LOS A limit

LOS B limit

LOS C limit

LOS D limit

LOS E limit

15 minutes traffic volume peak

Ideal traffic flow average speed

6 or more lane motorway linear path element speed - traffic volume relations
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temp

		szabad áramlási sebesség

				N		88		96		104		112

				0		88		96		104		112

				50		88		96		104		112

				100		88		96		104		112

				150		88		96		104		112

				200		88		96		104		112

				250		88		96		104		112

				300		88		96		104		112

				350		88		96		104		112

				400		88		96		104		112

				450		88		96		104		112

				500		88		96		104		112

				550		88		96		104		112

				600		88		96		104		112

				650		88		96		104		112

				700		88		96		104		112

				750		88		96		104		112

				800		88		96		104		112

				850		88		96		104		112

				900		88		96		104		112

				950		88		96		104		112

				1000		88		96		104		112

				1050		88		96		104		112

				1100		88		96		104		112

				1150		88		96		104		112

				1200		88		96		104		112

				1250		88		96		104		112

				1300		88		96		104		112

				1350		88		96		104		111.9

				1400		88		96		104		111.8

				1450		88		96		104		111.6

				1500		88		96		103.9		111.3

				1550		88		96		103.7		110.9

				1600		88		96		103.4		110.4

				1650		88		95.9		103		109.9

				1700		88		95.7		102.5		108.9

				1750		88		95.4		101.9		108.3

				1800		87.8		95		101.2		107.5

				1850		87.5		94.4		100.4		106.6

				1900		87.1		93.7		99.5		105.6

				1950		86.6		92.9		98.3		104.5

				2000		86		92		97		103.3

				2050		85		90.8		95.5		102

				2100		83.7		89.3		93.8		100.5

				2150		82.1		87.4		92		98.5

				2200		80		85		90		96

				2250		0		0		0		0

				2300		0		0		0		0

				2350		0		0		0		0

				2400		0		0		0		0
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&A

&P. oldal

Free flow speed = 88 km/h

Free flow speed = 96 km/h

Free flow speed = 104 km/h

Free flow speed = 112 km/h

15 minutes traffic volume peak

Ideal traffic flow average speed

4 lane motorway linear path element speed - traffic volume relations

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0




_1143725862.unknown

_1143725939.unknown

_1143725860.unknown

_1143552234.xls
Diagram4

		0		0		0		0		0		0		0		0		0

		50		50		50		50		8		5.0909090909		3.3272727273		2.4829268293		1.6739130435

		100		100		100		100		16		10.1818181818		6.6545454545		4.9658536585		3.347826087

		150		150		150		150		24		15.2727272727		9.9818181818		7.4487804878		5.0217391304

		200		200		200		200		32		20.3636363636		13.3090909091		9.9317073171		6.6956521739

		250		250		250		250		40		25.4545454545		16.6363636364		12.4146341463		8.3695652174

		300		300		300		300		48		30.5454545455		19.9636363636		14.8975609756		10.0434782609

		350		350		350		350		56		35.6363636364		23.2909090909		17.3804878049		11.7173913043

		400		400		400		400		64		40.7272727273		26.6181818182		19.8634146341		13.3913043478

		450		450		450		450		72		45.8181818182		29.9454545455		22.3463414634		15.0652173913

		500		500		500		500		80		50.9090909091		33.2727272727		24.8292682927		16.7391304348

		550		550		550		550		88		56		36.6		27.312195122		18.4130434783

		600		600		600		600		96		61.0909090909		39.9272727273		29.7951219512		20.0869565217

		650		650		650		650		104		66.1818181818		43.2545454545		32.2780487805		21.7608695652

		700		700		700		700		112		71.2727272727		46.5818181818		34.7609756098		23.4347826087

		750		750		750		750				76.3636363636		49.9090909091		37.243902439		25.1086956522

		800		800		800		800				81.4545454545		53.2363636364		39.7268292683		26.7826086957

		850		850		850		850				86.5454545455		56.5636363636		42.2097560976		28.4565217391

		900		900		900		900				91.6363636364		59.8909090909		44.6926829268		30.1304347826

		950		950		950		950				96.7272727273		63.2181818182		47.1756097561		31.8043478261

		1000		1000		1000		1000				101.8181818182		66.5454545455		49.6585365854		33.4782608696

		1050		1050		1050		1050				106.9090909091		69.8727272727		52.1414634146		35.152173913

		1100		1100		1100		1100				112		73.2		54.6243902439		36.8260869565

		1150		1150		1150		1150						76.5272727273		57.1073170732		38.5

		1200		1200		1200		1200						79.8545454545		59.5902439024		40.1739130435

		1250		1250		1250		1250						83.1818181818		62.0731707317		41.847826087

		1300		1300		1300		1300						86.5090909091		64.556097561		43.5217391304

		1350		1350		1350		1350						89.8363636364		67.0390243902		45.1956521739

		1400		1400		1400		1400						93.1636363636		69.5219512195		46.8695652174

		1450		1450		1450		1450						96.4909090909		72.0048780488		48.5434782609

		1500		1500		1500		1500						99.8181818182		74.487804878		50.2173913043

		1550		1550		1550		1550						103.1454545455		76.9707317073		51.8913043478

		1600		1600		1600		1600						106.4727272727		79.4536585366		53.5652173913

		1650		1650		1650		1650						109.8		81.9365853659		55.2391304348

		1700		1700		1700		1700								84.4195121951		56.9130434783

		1750		1750		1750		1750								86.9024390244		58.5869565217

		1800		1800		1800		1800								89.3853658537		60.2608695652

		1850		1850		1850		1850								91.8682926829		61.9347826087

		1900		1900		1900		1900								94.3512195122		63.6086956522

		1950		1950		1950		1950								96.8341463415		65.2826086957

		2000		2000		2000		2000								99.3170731707		66.9565217391

		2050		2050		2050		2050								101.8		68.6304347826

		2100		2100		2100		2100										70.3043478261

		2150		2150		2150		2150										71.9782608696

		2200		2200		2200		2200										73.652173913

		2250		2250		2250		2250										75.3260869565

		2300		2300		2300		2300										77



Free flow speed = 88 km/h

Free flow speed = 96 km/h

Free flow speed = 104 km/h

Free flow speed = 112 km/h

LOS A limit

LOS B limit

LOS C limit

LOS D limit

LOS E limit

15 minutes traffic volume peak, vehicle/hour/lane

Ideal average speed of traffic flow, km/h
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4 lanes

		szabad áramlási sebesség

				N		88		96		104		112

				0		88		96		104		112

				50		88		96		104		112

				100		88		96		104		112

				150		88		96		104		112

				200		88		96		104		112

				250		88		96		104		112

				300		88		96		104		112

				350		88		96		104		112

				400		88		96		104		112

				450		88		96		104		112

				500		88		96		104		112

				550		88		96		104		112

				600		88		96		104		112

				650		88		96		104		112

				700		88		96		104		112

				750		88		96		104		112

				800		88		96		104		112

				850		88		96		104		112

				900		88		96		104		112

				950		88		96		104		112

				1000		88		96		104		112

				1050		88		96		104		112

				1100		88		96		104		112

				1150		88		96		104		112

				1200		88		96		104		112

				1250		88		96		104		112

				1300		88		96		104		112

				1350		88		96		104		111.9

				1400		88		96		104		111.8

				1450		88		96		104		111.6

				1500		88		96		103.9		111.3

				1550		88		96		103.7		110.9

				1600		88		96		103.4		110.4

				1650		88		95.9		103		109.9

				1700		88		95.7		102.5		108.9

				1750		88		95.4		101.9		108.3

				1800		87.8		95		101.2		107.5

				1850		87.5		94.4		100.4		106.6

				1900		87.1		93.7		99.5		105.6

				1950		86.6		92.9		98.3		104.5

				2000		86		92		97		103.3

				2050		85		90.8		95.5		102

				2100		83.7		89.3		93.8		100.5

				2150		82.1		87.4		92		98.5

				2200		80		85		90		96

				2250		0		0		0		0

				2300		0		0		0		0

				2350		0		0		0		0

				2400		0		0		0		0
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&A

&P. oldal

Free flow speed = 88 km/h

Free flow speed = 96 km/h

Free flow speed = 104 km/h

Free flow speed = 112 km/h

15 minutes traffic volume peak

Ideal average speed of traffic flow
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6 or more lanes

		szabad áramlási sebesség

				N		88		96		104		112

				0		88		96		104		112

				50		88		96		104		112

				100		88		96		104		112

				150		88		96		104		112

				200		88		96		104		112

				250		88		96		104		112

				300		88		96		104		112

				350		88		96		104		112

				400		88		96		104		112

				450		88		96		104		112

				500		88		96		104		112

				550		88		96		104		112

				600		88		96		104		112

				650		88		96		104		112

				700		88		96		104		112

				750		88		96		104		112

				800		88		96		104		112

				850		88		96		104		112

				900		88		96		104		112

				950		88		96		104		112

				1000		88		96		104		112

				1050		88		96		104		112

				1100		88		96		104		112

				1150		88		96		104		112

				1200		88		96		104		112

				1250		88		96		104		112

				1300		88		96		104		112

				1350		88		96		104		111.9

				1400		88		96		104		111.8

				1450		88		96		104		111.6

				1500		88		96		103.9		111.3

				1550		88		96		103.7		110.9

				1600		88		96		103.4		110.4

				1650		88		95.9		103		109.8

				1700		88		95.7		102.4		109.2

				1750		88		95.4		101.7		108.4

				1800		87.8		95		101		107.5

				1850		87.5		94.4		100		106.5

				1900		87		93.6		98.8		105.4

				1950		86.2		92.7		97.5		104.2

				2000		85		91.3		96		103

				2050		83.8		89.8		94.4		101.8

				2100		82.6		88.2		92.8		100.5

				2150		81.3		86.2		91		99.1

				2200		80		84		89		97.4

				2250		78.6		81.8		87		95.5

				2300		77		80		85		93

				2350		0		0		0		0

				2400		0		0		0		0





6 or more lanes
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&A

&P. oldal

Free flow speed = 88 km/h

Free flow speed = 96 km/h

Free flow speed = 104 km/h

Free flow speed = 112 km/h

15 minutes traffic volume peak

Ideal average speed of the traffic flow

6 or more lane motorway linear path element speed - traffic volume relations
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LOS 4

		szabad áramlási sebesség

				N		88		96		104		112		a		b		c		d		e		f

				0		88		96		104		112		0		0		0		0		0		0

				50		88		96		104		112		8		5.0909090909		3.3303030303		2.487804878		1.8181818182

				100		88		96		104		112		16		10.1818181818		6.6606060606		4.9756097561		3.6363636364

				150		88		96		104		112		24		15.2727272727		9.9909090909		7.4634146341		5.4545454545

				200		88		96		104		112		32		20.3636363636		13.3212121212		9.9512195122		7.2727272727

				250		88		96		104		112		40		25.4545454545		16.6515151515		12.4390243902		9.0909090909

				300		88		96		104		112		48		30.5454545455		19.9818181818		14.9268292683		10.9090909091

				350		88		96		104		112		56		35.6363636364		23.3121212121		17.4146341463		12.7272727273

				400		88		96		104		112		64		40.7272727273		26.6424242424		19.9024390244		14.5454545455

				450		88		96		104		112		72		45.8181818182		29.9727272727		22.3902439024		16.3636363636

				500		88		96		104		112		80		50.9090909091		33.303030303		24.8780487805		18.1818181818

				550		88		96		104		112		88		56		36.6333333333		27.3658536585		20

				600		88		96		104		112		96		61.0909090909		39.9636363636		29.8536585366		21.8181818182

				650		88		96		104		112		104		66.1818181818		43.2939393939		32.3414634146		23.6363636364

				700		88		96		104		112		112		71.2727272727		46.6242424242		34.8292682927		25.4545454545

				750		88		96		104		112				76.3636363636		49.9545454545		37.3170731707		27.2727272727

				800		88		96		104		112				81.4545454545		53.2848484848		39.8048780488		29.0909090909

				850		88		96		104		112				86.5454545455		56.6151515152		42.2926829268		30.9090909091

				900		88		96		104		112				91.6363636364		59.9454545455		44.7804878049		32.7272727273

				950		88		96		104		112				96.7272727273		63.2757575758		47.2682926829		34.5454545455

				1000		88		96		104		112				101.8181818182		66.6060606061		49.756097561		36.3636363636

				1050		88		96		104		112				106.9090909091		69.9363636364		52.243902439		38.1818181818

				1100		88		96		104		112				112		73.2666666667		54.7317073171		40

				1150		88		96		104		112						76.596969697		57.2195121951		41.8181818182

				1200		88		96		104		112						79.9272727273		59.7073170732		43.6363636364

				1250		88		96		104		112						83.2575757576		62.1951219512		45.4545454545

				1300		88		96		104		112						86.5878787879		64.6829268293		47.2727272727

				1350		88		96		104		111.9						89.9181818182		67.1707317073		49.0909090909

				1400		88		96		104		111.8						93.2484848485		69.6585365854		50.9090909091

				1450		88		96		104		111.6						96.5787878788		72.1463414634		52.7272727273

				1500		88		96		103.9		111.3						99.9090909091		74.6341463415		54.5454545455

				1550		88		96		103.7		110.9						103.2393939394		77.1219512195		56.3636363636

				1600		88		96		103.4		110.4						106.5696969697		79.6097560976		58.1818181818

				1650		88		95.9		103		109.9						109.9		82.0975609756		60

				1700		88		95.7		102.5		108.9								84.5853658537		61.8181818182

				1750		88		95.4		101.9		108.3								87.0731707317		63.6363636364

				1800		87.8		95		101.2		107.5								89.5609756098		65.4545454545

				1850		87.5		94.4		100.4		106.6								92.0487804878		67.2727272727

				1900		87.1		93.7		99.5		105.6								94.5365853659		69.0909090909

				1950		86.6		92.9		98.3		104.5								97.0243902439		70.9090909091

				2000		86		92		97		103.3								99.512195122		72.7272727273

				2050		85		90.8		95.5		102								102		74.5454545455

				2100		83.7		89.3		93.8		100.5										76.3636363636

				2150		82.1		87.4		92		98.5										78.1818181818

				2200		80		85		90		96										80

				2250		0		0		0		0

				2300		0		0		0		0

				2350		0		0		0		0

				2400		0		0		0		0
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LOS 6 or more

		szabad áramlási sebesség

				N		88		96		104		112		a		b		c		d		e		f

				0		88		96		104		112		0		0		0		0		0		0

				50		88		96		104		112		8		5.0909090909		3.3272727273		2.4829268293		1.6739130435

				100		88		96		104		112		16		10.1818181818		6.6545454545		4.9658536585		3.347826087

				150		88		96		104		112		24		15.2727272727		9.9818181818		7.4487804878		5.0217391304

				200		88		96		104		112		32		20.3636363636		13.3090909091		9.9317073171		6.6956521739

				250		88		96		104		112		40		25.4545454545		16.6363636364		12.4146341463		8.3695652174

				300		88		96		104		112		48		30.5454545455		19.9636363636		14.8975609756		10.0434782609

				350		88		96		104		112		56		35.6363636364		23.2909090909		17.3804878049		11.7173913043

				400		88		96		104		112		64		40.7272727273		26.6181818182		19.8634146341		13.3913043478

				450		88		96		104		112		72		45.8181818182		29.9454545455		22.3463414634		15.0652173913

				500		88		96		104		112		80		50.9090909091		33.2727272727		24.8292682927		16.7391304348

				550		88		96		104		112		88		56		36.6		27.312195122		18.4130434783

				600		88		96		104		112		96		61.0909090909		39.9272727273		29.7951219512		20.0869565217

				650		88		96		104		112		104		66.1818181818		43.2545454545		32.2780487805		21.7608695652

				700		88		96		104		112		112		71.2727272727		46.5818181818		34.7609756098		23.4347826087

				750		88		96		104		112				76.3636363636		49.9090909091		37.243902439		25.1086956522

				800		88		96		104		112				81.4545454545		53.2363636364		39.7268292683		26.7826086957

				850		88		96		104		112				86.5454545455		56.5636363636		42.2097560976		28.4565217391

				900		88		96		104		112				91.6363636364		59.8909090909		44.6926829268		30.1304347826

				950		88		96		104		112				96.7272727273		63.2181818182		47.1756097561		31.8043478261

				1000		88		96		104		112				101.8181818182		66.5454545455		49.6585365854		33.4782608696

				1050		88		96		104		112				106.9090909091		69.8727272727		52.1414634146		35.152173913

				1100		88		96		104		112				112		73.2		54.6243902439		36.8260869565

				1150		88		96		104		112						76.5272727273		57.1073170732		38.5

				1200		88		96		104		112						79.8545454545		59.5902439024		40.1739130435

				1250		88		96		104		112						83.1818181818		62.0731707317		41.847826087

				1300		88		96		104		112						86.5090909091		64.556097561		43.5217391304

				1350		88		96		104		111.9						89.8363636364		67.0390243902		45.1956521739

				1400		88		96		104		111.8						93.1636363636		69.5219512195		46.8695652174

				1450		88		96		104		111.6						96.4909090909		72.0048780488		48.5434782609

				1500		88		96		103.9		111.3						99.8181818182		74.487804878		50.2173913043

				1550		88		96		103.7		110.9						103.1454545455		76.9707317073		51.8913043478

				1600		88		96		103.4		110.4						106.4727272727		79.4536585366		53.5652173913

				1650		88		95.9		103		109.8						109.8		81.9365853659		55.2391304348

				1700		88		95.7		102.4		109.2								84.4195121951		56.9130434783

				1750		88		95.4		101.7		108.4								86.9024390244		58.5869565217

				1800		87.8		95		101		107.5								89.3853658537		60.2608695652

				1850		87.5		94.4		100		106.5								91.8682926829		61.9347826087

				1900		87		93.6		98.8		105.4								94.3512195122		63.6086956522

				1950		86.2		92.7		97.5		104.2								96.8341463415		65.2826086957

				2000		85		91.3		96		103								99.3170731707		66.9565217391

				2050		83.8		89.8		94.4		101.8								101.8		68.6304347826

				2100		82.6		88.2		92.8		100.5										70.3043478261

				2150		81.3		86.2		91		99.1										71.9782608696

				2200		80		84		89		97.4										73.652173913

				2250		78.6		81.8		87		95.5										75.3260869565

				2300		77		80		85		93										77

				2350		0		0		0		0

				2400		0		0		0		0





LOS 6 or more
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temp

		szabad áramlási sebesség

				N		88		96		104		112

				0		88		96		104		112

				50		88		96		104		112

				100		88		96		104		112

				150		88		96		104		112

				200		88		96		104		112

				250		88		96		104		112

				300		88		96		104		112

				350		88		96		104		112

				400		88		96		104		112

				450		88		96		104		112

				500		88		96		104		112

				550		88		96		104		112

				600		88		96		104		112

				650		88		96		104		112

				700		88		96		104		112

				750		88		96		104		112

				800		88		96		104		112

				850		88		96		104		112

				900		88		96		104		112

				950		88		96		104		112

				1000		88		96		104		112

				1050		88		96		104		112

				1100		88		96		104		112

				1150		88		96		104		112

				1200		88		96		104		112

				1250		88		96		104		112

				1300		88		96		104		112

				1350		88		96		104		111.9

				1400		88		96		104		111.8

				1450		88		96		104		111.6

				1500		88		96		103.9		111.3

				1550		88		96		103.7		110.9

				1600		88		96		103.4		110.4

				1650		88		95.9		103		109.9

				1700		88		95.7		102.5		108.9

				1750		88		95.4		101.9		108.3

				1800		87.8		95		101.2		107.5

				1850		87.5		94.4		100.4		106.6

				1900		87.1		93.7		99.5		105.6

				1950		86.6		92.9		98.3		104.5

				2000		86		92		97		103.3

				2050		85		90.8		95.5		102

				2100		83.7		89.3		93.8		100.5

				2150		82.1		87.4		92		98.5

				2200		80		85		90		96

				2250		0		0		0		0

				2300		0		0		0		0

				2350		0		0		0		0

				2400		0		0		0		0
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4 lane motorway linear path element speed - traffic volume relations

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0




_1143514535.xls
Gráfico2
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		International
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resumen_tablas_spectrum

		Operaciones				320247

		zspectrum		Suma De Máx De L		Suma De Máx De S

		1		81187		80963		162150

		2		58320		58507		116827

		3		20630		20640		41270

		Pasajeros

		zspectrum		Suma De SumaDeNumPasajeros		Suma De SumaDePasajerosTransito

		1		14854470		95676

		2		9153002		43227

		3		5862560		120712

		Pasajeros

		Zona		Suma De SumaDeNumPasajeros		Suma De SumaDePasajerosTransito

		1		14854470		95676

		2		7302709		36997

		3		4268207		110569

		4		494199		6568

		5		117869		134

		6		102076		1057

		7		880209		2384

		8		1850293		6230

		Operaciones

		Zona		Suma De Máx De L		Suma De Máx De S

		1		81187		80963

		2		49680		49847

		3		10448		10466

		4		2748		2727

		5		713		723

		6		339		372

		7		6382		6352

		8		8640		8660

		Pasajeros

		Aeropuerto		pax		tran

		BCN		3391727		85223

		PMI		1309752		107

		AGP		1086676		5165

		LPA		1060302		4301

		LHR		935404		242

		CDG		863203		12505

		TFN		771918		0

		AMS		719641		0

		FCO		677927		0

		BIO		648556		250

		VLC		631251		79

		ALC		602956		0

		BRU		592490		0

		SCQ		577594		0

		TFS		572154		165

		LIS		569445		3837

		FRA		564044		9640

		VGO		520863		0

		ORY		513980		140

		EZE		461044		33399

		Compania		zspectrum		pax		trans

		IBE		1		82757		8726266

		JKK		1		4335		3121919

		AEA		1		0		1850582

		ANS		1		0		859680

		MPD		1		0		149861

		Compania1		zspectrum1		pax1		trans1

		IBE		2		4713		3555724

		AFR		2		0		643063

		AEA		2		317		568489

		BAW		2		221		545088

		ANS		2		0		481429

		AZA		2		0		407612

		DLH		2		11		385957

		JKK		2		3046		359298

		KLM		2		0		344228

		EZY		2		0		308021

		Compania2		zspectrum2		pax2		trans2

		IBE		3		77009		2590656

		AEA		3		10		434532

		IWD		3		0		213214

		ARG		3		20604		198173

		SWR		3		0		156932

		VRG		3		267		154996

		DAL		3		5143		153037

		MPD		3		0		136595

		COA		3		0		129460

		USA		3		0		113770

		AAL		3		0		107983

		AMX		3		0		105096

		Compania		tran		pax

		IBE		164479		14872646

		JKK		7381		3516498

		AEA		327		2853603

		ANS		0		1347272

		AFR		0		643063

		BAW		221		545088

		AZA		0		407612

		DLH		11		386056

		KLM		0		344228

		EZY		248		308023

		MPD		0		288394

		IWD		408		249148

		ARG		37571		238560

		ciaaero		pax		tran

		IBEBCN		2112845		78051

		JKKBCN		809327		133

		IBEAGP		693033		4650

		IBELPA		601843		56

		AFRCDG		526761		0

		IBEORY		513705		0

		IBELHR		482173		0

		AEABCN		464125		0

		IBEBIO		459821		0

		IBEPMI		450122		0

		IBEALC		437884		0

		AEAPMI		414050		0

		IBEVGO		401379		0

		ciaaero		pax		tran

		IBEBCN		2112845		78051

		ARGEZE		198173		20604

		IBEJFK		145800		13488

		IBEMIA		152079		12881

		IBEEZE		206215		12795

		ARGCDG		21527		11525

		LANSCL		90325		10004

		LANFRA		53015		9444

		IBEMEX		182976		8161

		IBELIM		132360		5523

		ARGLGW		18226		5442

		DALJFK		71205		5143

		IBEGYE		44580		5107

		DALBCN		110		4906

		IBEGRU		114637		4885

		IBECPH		41151		4706

		IBEAGP		693033		4650

		IBEHAV		185736		4469
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Hoja7

		cia_aero				p_business		p_turista		p_business		p_turista		p_business		p_turista

		Internacional

		IBELIM		Lima

		IBEGVA		Nueva York

		IBEJFK		Nueva York

		IBEMIA		Miami

		IBEMEX		Mexico

		IBEHAV		La Habana

		ARGEZE		Buenos Aires

		IBEEZE		Buenos Aires

		Europeas

		IBEAMS		Amsterdam

		IBEBRU		Bruselas

		IBELIS		Lisboa

		BAWLHR		Londres

		IBEFCO		Roma

		KLMAMS		Amsterdam

		IBELHR		Londres

		IBEORY		Paris

		AFRCDG		Paris

		Domestico

		IBEVGO		Vigo

		AEAPMI		Mallorca

		IBEALC		Alicante

		IBEPMI		Mallorca

		IBEBIO		Bilbao

		AEABCN		Barcelona

		IBELPA		Gran Canaria

		IBEAGP		Malaga

		JKKBCN		Barcelona

		IBEBCN		Barcelona





pax-cia-aero

		ciaaero		pax		tran		l		s		zspec		size		perc_tran

		LXRHRG		0		178		2				3		0

		AABLUG		0		0		1				3		0

		AALDFW		0		0				1		3		0

		ABDGHA		0		0				1		3		0

		ABDJFK		0		0		1				3		0

		ABDORN		0		0		1		1		3		0

		ADBEVN		0		0				1		3		0

		ADBPDV		0		0				1		3		0

		ADHAUH		0		0				1		3		0

		AEANSI		0		0		1		1		3		0

		AEASVO		0		0		1				3		0

		AELSSH		0		0				1		3		0

		AMEASU		0		0		1				3		0

		AMEDAM		0		0				1		3		0

		AMEDOH		0		0		1				3		0

		AMESOF		0		0				1		3		0

		ANSLJU		0		0		1				3		0

		AUISID		0		0		1				3		0

		AVSBTS		0		0		1				3		0

		AVSTNG		0		0				1		3		0

		BAWCPT		0		0		1				3		0

		BAWMRU		0		0		1		1		3		0

		BBRTLV		0		0		1		1		3		0

		BCSCMN		0		0		4		4		3		0

		BCSGVA		0		0				1		3		0

		BRSREC		0		0				1		3		0

		CESSHA		0		0		1				3		0

		CPHLJU		0		0		1				3		0

		CPHTOE		0		0				1		3		0

		CTMCAI		0		0				1		3		0

		DAHAAE		0		0		1				3		0

		DAHJED		0		0		1				3		0

		DLHBUD		0		0		1				3		0

		DLHPHX		0		0		1				3		0

		DLHTAS		0		0				1		3		0

		EAFBSL		0		0				1		3		0

		EAFCUN		0		0		1				3		0

		ECALCA		0		0		1				3		0

		EEAFOR		0		0		1				3		0

		EEZCAT		0		0				1		3		0

		EIAKWI		0		0		1				3		0

		EIAYQX		0		0				2		3		0

		EINBOS		0		0		1				3		0

		FDXMEM		0		0		217		213		3		0

		FPGTIP		0		0		1				3		0

		FSHSSH		0		0		1				3		0

		FUATLV		0		0				1		3		0

		GESBHQ		0		0				1		3		0

		GESDBV		0		0				1		3		0

		GESGRJ		0		0				1		3		0

		GESOUA		0		0				1		3		0

		GESWAW		0		0		1				3		0

		HHIPRN		0		0		2				3		0

		HLRPOZ		0		0		1				3		0

		IBEAUH		0		0		3		2		3		0

		IBEBJS		0		0		2		2		3		0

		IBEBUD		0		0		1				3		0

		IBECAY		0		0				1		3		0

		IBEMIR		0		0		2		2		3		0

		IBEPRG		0		0				1		3		0

		IBESIN		0		0				1		3		0

		ICLABV		0		0				1		3		0

		IVEACH		0		0				1		3		0

		IWDLCA		0		0		1				3		0

		IWDZRH		0		0		1		1		3		0

		JKKZRH		0		0		3		2		3		0

		JMCSFB		0		0				1		3		0

		LBRHME		0		0				1		3		0

		LCTBTS		0		0		1				3		0

		LCTCMN		0		0		1				3		0

		LCTTNG		0		0				16		3		0

		LCTTUN		0		0				1		3		0

		LDIHAV		0		0				1		3		0

		LDIPUJ		0		0		1				3		0

		LOTKRK		0		0		1				3		0

		LOTKTW		0		0				1		3		0

		LXOHRG		0		0				1		3		0

		LXOTIP		0		0				1		3		0

		LXRLXR		0		0				1		3		0

		MASKUL		0		0		2		2		3		0

		MJLBSL		0		0				1		3		0

		MMMVKO		0		0		1				3		0

		MPDAUS		0		0		1				3		0

		MPDCTS		0		0				1		3		0

		MPDHIJ		0		0				1		3		0

		MPDMEX		0		0		1		1		3		0

		MPDNGO		0		0				2		3		0

		MPDPRG		0		0				1		3		0

		MPDSAL		0		0				1		3		0

		MPDSXM		0		0				1		3		0

		MPDZRH		0		0		2		2		3		0

		MRTNKC		0		0		1		1		3		0

		MWAGVA		0		0		1				3		0

		NGALFW		0		0		1				3		0

		NJECAS		0		0		1				3		0

		NJEGHA		0		0				1		3		0

		NJEZRH		0		0		1				3		0

		NOYTLV		0		0				2		3		0

		NTLIST		0		0		1				3		0

		NVRZRH		0		0		1				3		0

		OGEADB		0		0				1		3		0

		OGEAYT		0		0		1				3		0

		OHYESB		0		0		1				3		0

		ORZBSL		0		0		1				3		0

		ORZBTS		0		0				1		3		0

		OVAMBX		0		0		1				3		0

		OVAPOZ		0		0				2		3		0

		OVAPRG		0		0				3		3		0

		PLFPRG		0		0		1				3		0

		PLFWAW		0		0		1		1		3		0

		PNRBSL		0		0				1		3		0

		PNRCGG		0		0				1		3		0

		POTABJ		0		0		1				3		0

		POTJFK		0		0				1		3		0

		PTIGVA		0		0		1		1		3		0

		QAFDOH		0		0		1		1		3		0

		RAMAGA		0		0		1		2		3		0

		RAMJED		0		0				5		3		0

		RAMRBA		0		0		2				3		0

		RAMTNG		0		0		2				3		0

		RGNDKR		0		0		13				3		0

		RGNIST		0		0		1		1		3		0

		RJAADJ		0		0		1		2		3		0

		RMARBA		0		0		2		1		3		0

		RMATNG		0		0				1		3		0

		RUSLGB		0		0		1				3		0

		SEUPUJ		0		0				1		3		0

		SKTFEZ		0		0				1		3		0

		SOODOH		0		0		1				3		0

		SOOSWF		0		0				1		3		0

		SVAYQX		0		0		1				3		0

		SWTCMN		0		0		205		209		3		0

		UNOALG		0		0				1		3		0

		UNORAK		0		0		1				3		0

		UYCDLA		0		0		2		3		3		0

		UZBTAS		0		0		1		1		3		0

		VEAWAW		0		0		1				3		0

		VRGVCP		0		0		1				3		0

		VSGBUD		0		0		1				3		0

		VSGSPU		0		0		1				3		0

		YSSNAT		0		0		1				3		0

		ZZZADW		0		0				2		3		0

		ZZZALY		0		0		1				3		0

		ZZZBBU		0		0				1		3		0

		ZZZBOS		0		0		1				3		0

		ZZZBSB		0		0		1		1		3		0

		ZZZBSL		0		0		1				3		0

		ZZZCAI		0		0		1				3		0

		ZZZCMN		0		0		1				3		0

		ZZZDOH		0		0		1				3		0

		ZZZFEZ		0		0		2				3		0

		ZZZFOR		0		0				1		3		0

		ZZZGDL		0		0		1				3		0

		ZZZKAN		0		0		1				3		0

		ZZZLAD		0		0		1				3		0

		ZZZLJU		0		0				1		3		0

		ZZZMLA		0		0				3		3		0

		ZZZMZJ		0		0		1				3		0

		ZZZOUA		0		0		1				3		0

		ZZZPDK		0		0		2				3		0

		ZZZPVD		0		0		1				3		0

		ZZZRUH		0		0		1				3		0

		ZZZSAV		0		0		1		2		3		0

		ZZZSEA		0		0				1		3		0

		ZZZSID		0		0				1		3		0

		ZZZTNG		0		0		1				3		0

		ZZZZAG		0		0				1		3		0

		VRGFRA		0		185		1		2		2		0

		RAMLHR		0		21		1				2		0

		AAGCVT		0		0		1		4		2		0

		AAGHHN		0		0		1				2		0

		AAGMLH		0		0		1				2		0

		AAGTUF		0		0		1				2		0

		ABDHHN		0		0		1				2		0

		ABDLIS		0		0		1				2		0

		ABRDUB		0		0		1				2		0

		ABROPO		0		0		145		23		2		0

		ABRSNN		0		0				1		2		0

		ADBMAN		0		0		1				2		0

		ADHCIA		0		0				1		2		0

		ADHLIN		0		0		1				2		0

		ADHPSA		0		0		1				2		0

		ADIBIQ		0		0		1				2		0

		ADICEQ		0		0		1				2		0

		ADIDUS		0		0		1				2		0

		AEACWL		0		0		1				2		0

		AEADUS		0		0		2		1		2		0

		AEAFAO		0		0				1		2		0

		AEAHUY		0		0				2		2		0

		AEALBG		0		0		1				2		0

		AEAOPO		0		0				2		2		0

		AEAOST		0		0		1				2		0

		AEASXB		0		0				1		2		0

		AEATRD		0		0				1		2		0

		AFRCFE		0		0		1				2		0

		AFRFCO		0		0		1				2		0

		AFRLBG		0		0		1				2		0

		AFRLHR		0		0		1				2		0

		AFRLIL		0		0		3		3		2		0

		AFRORY		0		0		6		7		2		0

		AISCDG		0		0		8		7		2		0

		AISMPL		0		0		1				2		0

		AISORY		0		0		2		5		2		0

		AISTLS		0		0				1		2		0

		AJUOPO		0		0		1				2		0

		AMBFKB		0		0				1		2		0

		AMILBG		0		0				1		2		0

		AMMCWL		0		0				1		2		0

		ANGMRS		0		0				1		2		0

		ANSBOD		0		0		1				2		0

		ANSBOH		0		0		2		2		2		0

		ANSDNR		0		0				1		2		0

		ANSEXT		0		0		2				2		0

		ANSFRA		0		0		1				2		0

		ANSMST		0		0		1		2		2		0

		AOWLBG		0		0		1				2		0

		AOWRTM		0		0				1		2		0

		ARGFCO		0		0		1		2		2		0

		ARGGLA		0		0				1		2		0

		ARLBOD		0		0		1		1		2		0

		ARLLBG		0		0		1		1		2		0

		AUAINN		0		0				1		2		0

		AUALNZ		0		0				1		2		0

		AUASTR		0		0		1				2		0

		AUATXL		0		0				1		2		0

		AVAVCE		0		0				1		2		0

		AVSLBA		0		0		1		1		2		0

		AVSLBG		0		0		3				2		0

		AVSMLH		0		0		1		1		2		0

		AVSPMO		0		0		3		4		2		0

		AVSSTR		0		0		1		1		2		0

		AXLCIA		0		0				1		2		0

		AXLEIN		0		0		3		3		2		0

		AXLMST		0		0		3		2		2		0

		AXLMXP		0		0				1		2		0

		AXYHHN		0		0				1		2		0

		AXYLIL		0		0		1				2		0

		AXYLYS		0		0		1		1		2		0

		BAFEBM		0		0		2		2		2		0

		BAFTER		0		0				1		2		0

		BALGLA		0		0				1		2		0

		BALLGW		0		0		2		1		2		0

		BAWSTN		0		0		1				2		0

		BBAFNC		0		0				1		2		0

		BBAVIE		0		0		1		1		2		0

		BBAWIE		0		0		2		1		2		0

		BBGAOI		0		0		1				2		0

		BBGBGY		0		0				1		2		0

		BCSATH		0		0		1		1		2		0

		BCSBGY		0		0		7		4		2		0

		BCSBRU		0		0		258		234		2		0

		BCSCDG		0		0		2				2		0

		BCSCGN		0		0		206		2		2		0

		BCSEMA		0		0		10		13		2		0

		BCSETZ		0		0				1		2		0

		BCSFRA		0		0				150		2		0

		BCSLIS		0		0				1		2		0

		BCSNCE		0		0				1		2		0

		BCSOPO		0		0				216		2		0

		BCSOST		0		0				1		2		0

		BCSTSF		0		0		1				2		0

		BERCGN		0		0				1		2		0

		BIELYS		0		0		1				2		0

		BLECDG		0		0		3		4		2		0

		BLEVCE		0		0		2				2		0

		BPACDG		0		0		1				2		0

		BPAMXP		0		0		2		2		2		0

		BRSLHR		0		0		3				2		0

		BRSLIS		0		0				2		2		0

		BRTSEN		0		0		1				2		0

		BRWCDG		0		0				1		2		0

		BRWOST		0		0		1				2		0

		BWALHR		0		0		1		1		2		0

		BWAMAN		0		0		3		4		2		0

		BZHLYN		0		0		1		2		2		0

		CCFCGN		0		0		1		1		2		0

		CEG331		0		0		2				2		0

		CEGBHD		0		0				1		2		0

		CFCLTN		0		0		1				2		0

		CFCSMA		0		0				1		2		0

		CFGHAJ		0		0				1		2		0

		CFGPAD		0		0		1				2		0

		CFGSTR		0		0				1		2		0

		CJELBG		0		0		1				2		0

		CKMBHX		0		0		1				2		0

		CKMLBG		0		0		1				2		0

		CKMMPL		0		0		1				2		0

		CKMNUE		0		0		1				2		0

		CLGCFR		0		0		2		2		2		0

		CLSAMS		0		0		1				2		0

		CLSCGN		0		0		1		1		2		0

		CPHLBG		0		0		4		4		2		0

		CPHLEH		0		0				1		2		0

		CPHLIL		0		0		2				2		0

		CPICIA		0		0		1		1		2		0

		CRLCDG		0		0		1				2		0

		CRLORY		0		0		1		2		2		0

		CTMORY		0		0		1				2		0

		DANCDG		0		0				1		2		0

		DANNUE		0		0		1				2		0

		DEAHEL		0		0		1				2		0

		DLHATH		0		0		2		2		2		0

		DLHDUB		0		0		1		1		2		0

		DRTLBG		0		0				1		2		0

		DRTQYR		0		0		1				2		0

		DSOLHR		0		0		1				2		0

		EAFDUB		0		0		1				2		0

		EAFMAN		0		0		1		1		2		0

		EAFMXP		0		0				1		2		0

		EEAMLH		0		0				1		2		0

		EECLBG		0		0		3		2		2		0

		EEZBLQ		0		0		1		1		2		0

		EIARMS		0		0		1				2		0

		EINSNN		0		0		2		2		2		0

		ERLLBG		0		0		1				2		0

		EXULBG		0		0		1				2		0

		EXULIS		0		0		1				2		0

		EZYORY		0		0		1		1		2		0

		EZYSTN		0		0		2		2		2		0

		FDXCDG		0		0		1		4		2		0

		FDXMXP		0		0				1		2		0

		FJELGW		0		0		1		1		2		0

		FMCFAB		0		0				1		2		0

		FNECDG		0		0				1		2		0

		FPGNCE		0		0		1				2		0

		FTLCVT		0		0		1				2		0

		FUADUB		0		0		1				2		0

		FUALYS		0		0				1		2		0

		FUASNN		0		0		1				2		0

		GAFCGN		0		0				1		2		0

		GBJNUE		0		0		1		1		2		0

		GBLLGW		0		0				1		2		0

		GDACIA		0		0		1				2		0

		GDALFS		0		0		1				2		0

		GDANHT		0		0				1		2		0

		GESAJA		0		0		1				2		0

		GESBBS		0		0				1		2		0

		GESBOH		0		0		1		1		2		0

		GESCEQ		0		0				1		2		0

		GESFAO		0		0				1		2		0

		GESKSF		0		0				1		2		0

		GESLHR		0		0		1				2		0

		GESLIN		0		0		1		1		2		0

		GESMRS		0		0		1				2		0

		GESPOX		0		0				1		2		0

		GESSXB		0		0		1				2		0

		GESTHF		0		0				1		2		0

		GESTXL		0		0		1				2		0

		GESVCE		0		0				1		2		0

		GESVRN		0		0		1				2		0

		GJTCIA		0		0				1		2		0

		GJTMPL		0		0				1		2		0

		HERCMF		0		0		1		1		2		0

		HERLYS		0		0		1				2		0

		HHIDUS		0		0				1		2		0

		HHILDE		0		0				1		2		0

		HLFBOD		0		0				1		2		0

		HLFFRA		0		0		1				2		0

		HLFSTR		0		0				1		2		0

		HLRMAN		0		0				1		2		0

		HLXPAD		0		0				1		2		0

		HOACDG		0		0		1				2		0

		HOADUB		0		0		2		1		2		0

		HOANCL		0		0		1				2		0

		HOATRN		0		0				1		2		0

		HSSHAJ		0		0		1				2		0

		I20CIA		0		0				1		2		0

		IBEGRY		0		0				1		2		0

		IBETRS		0		0		1				2		0

		IBEXFW		0		0		2				2		0

		IBTETZ		0		0		1				2		0

		IBTMPL		0		0		1		1		2		0

		IBTMRS		0		0		1		1		2		0

		IBTTLS		0		0		1				2		0

		ICLLGG		0		0		1		1		2		0

		ICLLUX		0		0		1				2		0

		IFAHAM		0		0				1		2		0

		IFANUE		0		0		1				2		0

		IVESZG		0		0				1		2		0

		IWDBRS		0		0		1				2		0

		IWDCIA		0		0				2		2		0

		IWDDUS		0		0		1		1		2		0

		IWDLBG		0		0				1		2		0

		IWDLGW		0		0		1				2		0

		IWDMAN		0		0		1		1		2		0

		IWDMLH		0		0		1				2		0

		IWDPIS		0		0				1		2		0

		IWDRTM		0		0				1		2		0

		IWDSTN		0		0		1		1		2		0

		IWDTLS		0		0		1		2		2		0

		JAFCDG		0		0				2		2		0

		JAFLHR		0		0		2				2		0

		JCXFRA		0		0				1		2		0

		JKKBGY		0		0		1		1		2		0

		JKKBOD		0		0				1		2		0

		JKKEXT		0		0		1				2		0

		JKKGLA		0		0				2		2		0

		JKKLGW		0		0				1		2		0

		JKKLTN		0		0		1				2		0

		JKKPUF		0		0		1				2		0

		JKKSVG		0		0		1				2		0

		JKKTLS		0		0				1		2		0

		JKKTOS		0		0				1		2		0

		JKKTRD		0		0		1				2		0

		JKKTRF		0		0		1				2		0

		JKKVXO		0		0		1				2		0

		JMCBZZ		0		0				1		2		0

		JMCMAN		0		0		1				2		0

		LBRPAD		0		0		1				2		0

		LBTNTE		0		0		1				2		0

		LCTCVT		0		0				1		2		0

		LCTDRS		0		0		1				2		0

		LCTDTM		0		0		1		1		2		0

		LCTFCO		0		0		1				2		0

		LCTFMO		0		0		1				2		0

		LCTFRA		0		0		1				2		0

		LCTHAJ		0		0		1		1		2		0

		LCTLEH		0		0		2		1		2		0

		LCTLIL		0		0		1				2		0

		LCTLIS		0		0				1		2		0

		LCTLPL		0		0		1				2		0

		LCTMXP		0		0				1		2		0

		LCTOPO		0		0				1		2		0

		LCTPMO		0		0		1				2		0

		LDAFNC		0		0				1		2		0

		LDIMXP		0		0		1		1		2		0

		LDIRMI		0		0		1		1		2		0

		LIBETZ		0		0		1				2		0

		LITMPL		0		0				1		2		0

		LNXEGS		0		0		1				2		0

		LNXLGW		0		0		1		1		2		0

		LTEBGY		0		0		1				2		0

		LTEMAN		0		0		1				2		0

		LTEMXP		0		0		1		1		2		0

		LXRBZZ		0		0		1				2		0

		LXRFAO		0		0		1		2		2		0

		LXRORY		0		0		1		1		2		0

		MAVCFR		0		0		1				2		0

		MAVDOL		0		0				1		2		0

		MAVLTN		0		0		1				2		0

		MAVMRS		0		0				1		2		0

		MAVOPO		0		0		1		1		2		0

		MAVSOU		0		0				1		2		0

		MDFCFU		0		0				2		2		0

		MJLLGG		0		0		1				2		0

		MMDSGD		0		0		1		1		2		0

		MNBATH		0		0		1		1		2		0

		MONLPL		0		0				1		2		0

		MONLTN		0		0		1		1		2		0

		MONVIE		0		0		1		1		2		0

		MPDAMS		0		0		2		4		2		0

		MPDBRS		0		0		1				2		0

		MPDFAO		0		0		1				2		0

		MPDFRA		0		0		1				2		0

		MPDHAJ		0		0				1		2		0

		MPDLBG		0		0		2		2		2		0

		MPDLIS		0		0		11		10		2		0

		MPDMUC		0		0		1		1		2		0

		MPDORY		0		0		2		1		2		0

		MPDXLW		0		0				1		2		0

		MPHAMS		0		0		1		1		2		0

		MPHDUS		0		0		1				2		0

		MRGLBG		0		0		1		1		2		0

		MWAMRS		0		0				1		2		0

		MXAKEF		0		0				1		2		0

		MYOLIL		0		0				1		2		0

		MYTBFS		0		0		1				2		0

		MYTCIA		0		0				1		2		0

		MYTMAN		0		0		1		1		2		0

		NFACPH		0		0		1				2		0

		NGALGG		0		0				1		2		0

		NJECMF		0		0		1				2		0

		NJEDUB		0		0				1		2		0

		NJEFAB		0		0		1				2		0

		NJEFCO		0		0		1				2		0

		NJEFLR		0		0		1				2		0

		NJEFNI		0		0				1		2		0

		NJEHAM		0		0				1		2		0

		NJENCE		0		0				3		2		0

		NJETRN		0		0				1		2		0

		NMBFRA		0		0		1		1		2		0

		NOSKLU		0		0		1				2		0

		NOYRTM		0		0				1		2		0

		NVRLIS		0		0				1		2		0

		OAVLBG		0		0		1				2		0

		OCFLRH		0		0				1		2		0

		OCFRNS		0		0		1				2		0

		OHYBRU		0		0		1		1		2		0

		ORZLBG		0		0		1		2		2		0

		ORZLGG		0		0				1		2		0

		ORZLIS		0		0				1		2		0

		ORZOST		0		0		1				2		0

		OVABRE		0		0				1		2		0

		OVACFE		0		0				1		2		0

		OVACFR		0		0		1				2		0

		OVACGN		0		0				1		2		0

		OVAEIN		0		0		1				2		0

		OVAFCO		0		0		1				2		0

		OVAHAJ		0		0		1		1		2		0

		OVAKLU		0		0		1		1		2		0

		OVALBG		0		0				1		2		0

		OVALEH		0		0				1		2		0

		OVALIL		0		0		1				2		0

		OVALPL		0		0		1		1		2		0

		OVAMRS		0		0		1				2		0

		OVANCL		0		0		2				2		0

		OVANVS		0		0				1		2		0

		OVAOPO		0		0		1		1		2		0

		OVASCN		0		0				1		2		0

		OVAVIE		0		0		1				2		0

		PHVLEH		0		0				1		2		0

		PHVRNS		0		0		1				2		0

		PLMFRA		0		0		3		4		2		0

		PLMORY		0		0		1		1		2		0

		PNRATH		0		0		12		12		2		0

		PNRCDG		0		0		3		3		2		0

		PNRLGG		0		0		225		213		2		0

		PNRLIS		0		0		17		28		2		0

		PNROPO		0		0		45		164		2		0

		PNRTLS		0		0				2		2		0

		PNRVIE		0		0		1		1		2		0

		PTINCE		0		0				1		2		0

		QAFSTR		0		0				1		2		0

		QAJ367		0		0				1		2		0

		QAJCGN		0		0		2				2		0

		QAJKEF		0		0				1		2		0

		RAEBOD		0		0				1		2		0

		RAECFE		0		0				1		2		0

		RAETLS		0		0		1				2		0

		RAMBOD		0		0				1		2		0

		RAMBRU		0		0		1				2		0

		RAMLGW		0		0				1		2		0

		RAMMXP		0		0		1		1		2		0

		RAMORY		0		0		3		1		2		0

		RBASTR		0		0				1		2		0

		RGNATH		0		0		6		6		2		0

		RGNCDG		0		0		2		2		2		0

		RGNCFE		0		0		2		2		2		0

		RGNDUB		0		0		4		4		2		0

		RGNFCO		0		0		2		1		2		0

		RGNFNI		0		0		1		1		2		0

		RGNFRA		0		0		126		9		2		0

		RGNLGW		0		0				1		2		0

		RGNMSE		0		0		2		2		2		0

		RGNMST		0		0		1		38		2		0

		RGNQLA		0		0				1		2		0

		RGNSTN		0		0		2		79		2		0

		RJABOD		0		0		1				2		0

		RJZBOD		0		0		1				2		0

		RPXBHX		0		0		1				2		0

		RPXEMA		0		0				1		2		0

		SASARN		0		0				1		2		0

		SEUCDG		0		0		3		1		2		0

		SEUCTA		0		0				1		2		0

		SKTAJA		0		0		1		1		2		0

		SKTBQH		0		0		1				2		0

		SKTGLA		0		0		1		1		2		0

		SKTJYV		0		0				1		2		0

		SKTNCE		0		0		1				2		0

		SLRBRU		0		0		1		1		2		0

		SNBBLL		0		0		1		1		2		0

		SVALBG		0		0				1		2		0

		SVWBQH		0		0				1		2		0

		SVWNCE		0		0				1		2		0

		SWREAP		0		0				2		2		0

		SWTBGY		0		0		2		1		2		0

		SWTEMA		0		0		37				2		0

		SWTKEF		0		0				1		2		0

		SWTLTN		0		0		1				2		0

		SWTNCE		0		0				1		2		0

		SWTOPO		0		0				25		2		0

		SWTQLA		0		0		1				2		0

		TAGEDI		0		0		1				2		0

		TARMXP		0		0		1				2		0

		TARORY		0		0				1		2		0

		TCWBRU		0		0		2		1		2		0

		THZLBG		0		0		1		1		2		0

		TJSMUC		0		0		1				2		0

		TJTLBG		0		0				1		2		0

		TJTOPO		0		0		1				2		0

		TWJJER		0		0				1		2		0

		TYWINN		0		0		1				2		0

		UPSCGN		0		0		213		212		2		0

		UYCCDG		0		0		1				2		0

		VEABOH		0		0		1				2		0

		VEATRN		0		0				1		2		0

		VHMESS		0		0		1		1		2		0

		VKGARN		0		0				1		2		0

		VKGBLL		0		0		1				2		0

		VKGCPH		0		0				1		2		0

		VKGOSL		0		0		1		1		2		0

		VLEBGY		0		0		1				2		0

		VREEMA		0		0				1		2		0

		VREORB		0		0		1				2		0

		VREXCR		0		0				1		2		0

		VRGLIS		0		0		1				2		0

		WDLCGN		0		0		1		1		2		0

		WDLLBG		0		0		1				2		0

		WDLRNS		0		0				1		2		0

		WGTZNQ		0		0				1		2		0

		YSSLIS		0		0		1		2		2		0

		ZZZAAL		0		0				1		2		0

		ZZZAUR		0		0		1				2		0

		ZZZBMA		0		0				1		2		0

		ZZZBOU		0		0		1				2		0

		ZZZCPH		0		0		2				2		0

		ZZZCVT		0		0				1		2		0

		ZZZDNR		0		0		1				2		0

		ZZZDUB		0		0		1				2		0

		ZZZEBM		0		0		1				2		0

		ZZZFCO		0		0		1				2		0

		ZZZFDH		0		0		1		2		2		0

		ZZZFLR		0		0		2				2		0

		ZZZHEL		0		0				1		2		0

		ZZZLDE		0		0		2		1		2		0

		ZZZLGW		0		0				1		2		0

		ZZZLIL		0		0		1				2		0

		ZZZLNZ		0		0				1		2		0

		ZZZLYS		0		0		1				2		0

		ZZZLYX		0		0				1		2		0

		ZZZMAN		0		0		1		1		2		0

		ZZZNCY		0		0		1				2		0

		ZZZNTE		0		0				1		2		0

		ZZZNUE		0		0		1				2		0

		ZZZOPO		0		0				2		2		0

		ZZZORE		0		0		3		4		2		0

		ZZZPDL		0		0				1		2		0

		ZZZPGF		0		0		2		1		2		0

		ZZZPIK		0		0				1		2		0

		ZZZPSR		0		0				1		2		0

		ZZZREK		0		0		1		1		2		0

		ZZZRNS		0		0		1				2		0

		ZZZRTM		0		0		1		1		2		0

		ZZZSNN		0		0				1		2		0

		ZZZSXF		0		0		1				2		0

		ZZZTLS		0		0				1		2		0

		ZZZVCE		0		0		3				2		0

		ZZZVRN		0		0		1		1		2		0

		ZZZXMF		0		0		1		1		2		0

		ZZZZNQ		0		0		1				2		0

		AABOVD		0		0		1				1		0

		ADI101		0		0		1				1		0

		ADILPA		0		0		1				1		0

		ADIMJV		0		0		1		2		1		0

		ADIODB		0		0		1				1		0

		ADISDR		0		0				1		1		0

		ADISVQ		0		0				1		1		0

		ADITOJ		0		0		6		29		1		0

		ADIVLL		0		0				1		1		0

		ADIZAZ		0		0		2				1		0

		AEALEI		0		0		3		4		1		0

		AEAMAD		0		0		5		4		1		0

		AEAVGO		0		0		3		2		1		0

		AEFPMI		0		0		1		1		1		0

		AEUAGP		0		0		1		1		1		0

		AFRBCN		0		0				1		1		0

		ALRPMI		0		0		1		1		1		0

		AMEBCN		0		0		1				1		0

		AMETOJ		0		0				1		1		0

		AMMAGP		0		0				1		1		0

		ANGACE		0		0				1		1		0

		ANGAGP		0		0		45		7		1		0

		ANGBCN		0		0		1		2		1		0

		ANGFUE		0		0		1		1		1		0

		ANGGRX		0		0				2		1		0

		ANGLEI		0		0				3		1		0

		ANGLPA		0		0		5		40		1		0

		ANGMAD		0		0		1				1		0

		ANGSVQ		0		0				2		1		0

		ANGVLC		0		0		4				1		0

		ANGZZZ		0		0				1		1		0

		ANS101		0		0				1		1		0

		ANSGRX		0		0				1		1		0

		ANSMAD		0		0		19		2		1		0

		ANSXRY		0		0		1		1		1		0

		ARGAGP		0		0		1		2		1		0

		ARGALC		0		0		1				1		0

		ARGBCN		0		0				2		1		0

		ARGPMI		0		0		3		4		1		0

		ARGTFS		0		0		2		1		1		0

		ARGZZZ		0		0				1		1		0

		AVBAGP		0		0				1		1		0

		AVSAGP		0		0				1		1		0

		AVSALC		0		0		6		8		1		0

		AVSGRO		0		0				3		1		0

		AVSIBZ		0		0		1				1		0

		AVSMAD		0		0		1		1		1		0

		AVSMAH		0		0		1				1		0

		AVSPMI		0		0		95		92		1		0

		AVSSVQ		0		0				1		1		0

		AVSTOJ		0		0		1		1		1		0

		AVSVLL		0		0		1		1		1		0

		AVSZAZ		0		0		2				1		0

		AZAMAD		0		0		1				1		0

		BALREU		0		0				1		1		0

		BAWMAD		0		0		3				1		0

		BCSAGP		0		0		1		1		1		0

		BCSALC		0		0				1		1		0

		BCSBCN		0		0		162		2		1		0

		BCSMAD		0		0		2				1		0

		BCSPMI		0		0		2		2		1		0

		BCSSCQ		0		0				23		1		0

		BCSVIT		0		0		49		44		1		0

		BIEAGP		0		0				1		1		0

		BIEIBZ		0		0		1		1		1		0

		BPAIBZ		0		0				1		1		0

		BRUTOJ		0		0		1				1		0

		BRUZZZ		0		0				1		1		0

		BWAMAD		0		0		1				1		0

		CASSVQ		0		0		1		1		1		0

		CFGTFN		0		0		1				1		0

		CFGXRY		0		0		1				1		0

		CKMMAD		0		0		1				1		0

		CKMPMI		0		0		1		2		1		0

		CKMREU		0		0				1		1		0

		CKMZAZ		0		0				1		1		0

		CLU101		0		0				1		1		0

		CYPMAD		0		0		1		1		1		0

		DANXRY		0		0				1		1		0

		DBRAGP		0		0		1		1		1		0

		DCSBCN		0		0		1				1		0

		DNCAGP		0		0				1		1		0

		DNMZAZ		0		0				1		1		0

		DSOTOJ		0		0				1		1		0

		EECVIT		0		0				1		1		0

		EINMAD		0		0		1				1		0

		ENWLCG		0		0				2		1		0

		ENWSCQ		0		0		3				1		0

		ENWSDR		0		0				1		1		0

		ENWTOJ		0		0		2		1		1		0

		ERLTOJ		0		0				1		1		0

		EUYMAH		0		0		1		1		1		0

		EXHBCN		0		0		1				1		0

		EXUVLC		0		0				1		1		0

		FINBCN		0		0				1		1		0

		FNEBCN		0		0		1				1		0

		FTLBCN		0		0				1		1		0

		FUAALC		0		0		2		2		1		0

		FUABIO		0		0				1		1		0

		FUAREU		0		0				1		1		0

		FUAVGO		0		0		1				1		0

		FUAVLC		0		0				1		1		0

		GAFZZZ		0		0		1				1		0

		GBLACE		0		0		1				1		0

		GES117		0		0		1				1		0

		GESEAS		0		0				1		1		0

		GESGRX		0		0		1				1		0

		GESLEI		0		0		1				1		0

		GESLEN		0		0		1				1		0

		GESMAD		0		0		1		1		1		0

		GESMCV		0		0				1		1		0

		GESVLL		0		0		2				1		0

		GESZZZ		0		0				2		1		0

		GEVALC		0		0				1		1		0

		GEVBCN		0		0				1		1		0

		GEVPMI		0		0		38		38		1		0

		GEVZZZ		0		0		1				1		0

		GJTBCN		0		0		4		4		1		0

		GNFBCN		0		0				1		1		0

		GOJAGP		0		0		1				1		0

		HLFACE		0		0		1				1		0

		HLFFUE		0		0		1				1		0

		HLFZZZ		0		0				1		1		0

		HLXFUE		0		0		1				1		0

		HOAALC		0		0		1		1		1		0

		HOABIO		0		0		1				1		0

		HOASVQ		0		0				1		1		0

		HOATFS		0		0		1		2		1		0

		IBE130		0		0		1				1		0

		IBEGRO		0		0		1		1		1		0

		IBEMAD		0		0		48		8		1		0

		IBETOJ		0		0		1				1		0

		IBEVLL		0		0		5		2		1		0

		IBEZZZ		0		0		2		3		1		0

		IBTBIO		0		0		66		60		1		0

		IBTGRX		0		0				1		1		0

		IBTIBZ		0		0		4				1		0

		IBTPMI		0		0		4		7		1		0

		IFALPA		0		0		1		1		1		0

		IVETOJ		0		0		2		6		1		0

		IWDIBZ		0		0		4				1		0

		IWDMAD		0		0		3		2		1		0

		IWDSVQ		0		0		1				1		0

		IWDVIT		0		0		1				1		0

		IWDZZZ		0		0		2		2		1		0

		JKKREU		0		0		4		4		1		0

		JKKVLL		0		0		14		15		1		0

		JKKXRY		0		0		5		4		1		0

		JKKZAZ		0		0		1				1		0

		LCTAGP		0		0				1		1		0

		LCTBCN		0		0		1				1		0

		LCTGRO		0		0				1		1		0

		LCTMAD		0		0		1		1		1		0

		LCTPMI		0		0		5		5		1		0

		LCTPNA		0		0		4		1		1		0

		LCTSVQ		0		0				1		1		0

		LCTVIT		0		0		29		30		1		0

		LCTVLC		0		0		1		1		1		0

		LCTVLL		0		0		3		3		1		0

		LCTXXX		0		0		1				1		0

		LCTZAZ		0		0		12		1		1		0

		LINTOJ		0		0		6		3		1		0

		LTEBCN		0		0		3		13		1		0

		LTEVIT		0		0				1		1		0

		LXRSVQ		0		0				1		1		0

		MAVAGP		0		0		1				1		0

		MAVBJZ		0		0		1		1		1		0

		MAVSCQ		0		0		1				1		0

		MAVVLC		0		0				1		1		0

		MDFPMI		0		0		2				1		0

		MEMBCN		0		0		8				1		0

		MEMPMI		0		0		1		12		1		0

		MEMVLC		0		0		1		1		1		0

		MMMAGP		0		0				1		1		0

		MONAGP		0		0		1				1		0

		MPD133		0		0		1		2		1		0

		MPDALC		0		0		1		2		1		0

		MPDLEI		0		0		2		3		1		0

		MPDMAD		0		0		5		3		1		0

		MPDSCQ		0		0				2		1		0

		MPDSVQ		0		0		3		2		1		0

		MPDTOJ		0		0		1		1		1		0

		MPDVLC		0		0		2		1		1		0

		MPDZAZ		0		0		1		1		1		0

		MPDZZZ		0		0		1		1		1		0

		MPHIBZ		0		0		1		1		1		0

		MPHTFS		0		0				1		1		0

		NJEAGP		0		0		2		3		1		0

		NJEEAS		0		0				1		1		0

		NJEIBZ		0		0				1		1		0

		NJEMJV		0		0				1		1		0

		NJEPMI		0		0		1		1		1		0

		NJETOJ		0		0				1		1		0

		ORZGRO		0		0		2				1		0

		ORZZAZ		0		0		3		4		1		0

		OVAALC		0		0				1		1		0

		OVAMAD		0		0		1				1		0

		OVASCQ		0		0				1		1		0

		OVAVIT		0		0				1		1		0

		OVAZZZ		0		0		1				1		0

		PLFSVQ		0		0				1		1		0

		PLMSVQ		0		0		3		3		1		0

		PNRBCN		0		0		69		2		1		0

		PNRLCG		0		0		1				1		0

		PNRMAD		0		0		1				1		0

		PNRSVQ		0		0		86		39		1		0

		PNRVIT		0		0		42		40		1		0

		PNRVLC		0		0		3		40		1		0

		PNRZAZ		0		0		40				1		0

		PUBVLL		0		0				1		1		0

		RBABCN		0		0		1				1		0

		RGNACE		0		0		63				1		0

		RGNBCN		0		0		1				1		0

		RGNLPA		0		0		243		229		1		0

		RGNMAD		0		0		2				1		0

		RGNPMI		0		0		2		1		1		0

		RGNSVQ		0		0		2		2		1		0

		RGNTFN		0		0		197		295		1		0

		RGNTFS		0		0		4		2		1		0

		RGNVLC		0		0				1		1		0

		RJAVLC		0		0		1		1		1		0

		RJZSVQ		0		0				1		1		0

		RMAABC		0		0				1		1		0

		RMASVQ		0		0		1				1		0

		RUSXRY		0		0				1		1		0

		SAZALC		0		0				1		1		0

		SKTEAS		0		0		2		2		1		0

		SKTGRX		0		0		1				1		0

		SKTLEI		0		0		1				1		0

		SKTMAD		0		0		1				1		0

		SKTMCV		0		0		1		3		1		0

		SKTMJV		0		0		1				1		0

		SKTSVQ		0		0		1				1		0

		SKTTOJ		0		0		3		9		1		0

		SKTZAZ		0		0		1				1		0

		SWRAGP		0		0				1		1		0

		SWRMAD		0		0		1				1		0

		SWT145		0		0		1		4		1		0

		SWTAGP		0		0		1				1		0

		SWTBCN		0		0		250		355		1		0

		SWTBIO		0		0		142		148		1		0

		SWTIBZ		0		0		67		1		1		0

		SWTLPA		0		0		2		1		1		0

		SWTMAD		0		0		29		19		1		0

		SWTMAH		0		0		14				1		0

		SWTMLN		0		0				1		1		0

		SWTPMI		0		0		315		337		1		0

		SWTREU		0		0		1		1		1		0

		SWTSCQ		0		0				2		1		0

		SWTSLM		0		0		1				1		0

		SWTSVQ		0		0		6		5		1		0

		SWTVIT		0		0		83		53		1		0

		SWTVLC		0		0		1		2		1		0

		SWTVLL		0		0		1		1		1		0

		SWTXRY		0		0		2		1		1		0

		TCWREU		0		0				1		1		0

		TCXTFS		0		0				1		1		0

		TDCBCN		0		0		129		117		1		0

		TDCIBZ		0		0				2		1		0

		TDCPMI		0		0				12		1		0

		TJSTOJ		0		0				1		1		0

		TLYBCN		0		0				1		1		0

		TVLBCN		0		0		1		1		1		0

		TVSVLL		0		0				1		1		0

		TWJBCN		0		0		1				1		0

		UPSVLC		0		0				1		1		0

		VEAGRO		0		0				1		1		0

		VEEMAD		0		0				1		1		0

		VEEPMI		0		0		1				1		0

		VEEREU		0		0		1				1		0

		VEEVLC		0		0		1		1		1		0

		VKGFUE		0		0		2		1		1		0

		VREPNA		0		0		1				1		0

		VRGMAD		0		0		2				1		0

		ZZZLEI		0		0		1		1		1		0

		ZZZLEN		0		0		1				1		0

		ZZZLPA		0		0		5		26		1		0

		ZZZMAD		0		0		6		4		1		0

		ZZZOVD		0		0		1		2		1		0

		ZZZPNA		0		0		3				1		0

		ZZZXXX		0		0		1				1		0

		ZZZIBZ		1		0		2		2		1		0.25

		ZZZSDQ		1		0		2		1		3		0.3333333333

		ZZZFRA		1		0		2		1		2		0.3333333333

		ZZZBOG		1		0		1		1		3		0.5

		ZZZPRG		1		0		1		1		3		0.5

		ZZZYYT		1		0				2		3		0.5

		ADNMUC		1		0		1		1		2		0.5

		BBLLTN		1		0		1		1		2		0.5

		LSKLBG		1		0		1		1		2		0.5

		NJEFRA		1		0		1		1		2		0.5

		SPWLBG		1		0		1		1		2		0.5

		ZZZ332		1		0		1		1		2		0.5

		ZZZFAO		1		0		2				2		0.5

		ZZZTNF		1		0		1		1		2		0.5

		ADIPMI		1		0		1		1		1		0.5

		IVEBIO		1		0		1		1		1		0.5

		TEXBCN		1		0		1		1		1		0.5

		ADIERH		1		0		1				3		1

		AMBIAM		1		0		1				3		1

		ZZZ600		1		0				1		3		1

		ZZZBGR		1		0				1		3		1

		ZZZBHQ		1		0		1				3		1

		ZZZLGB		1		0		1				3		1

		ZZZMSY		1		0		1				3		1

		ZZZNBO		1		0				1		3		1

		ZZZSMV		1		0				1		3		1

		ZZZSWF		1		0		1				3		1

		AABLBG		1		0		1				2		1

		ADIAMS		1		0		1				2		1

		ADIMUC		1		0				1		2		1

		ADIXHE		1		0		1				2		1

		ATJDUS		1		0		1				2		1

		AVBJER		1		0		1				2		1

		DCSBRU		1		0				1		2		1

		EVNLTN		1		0		1				2		1

		FPGSTN		1		0		1				2		1

		GESBFS		1		0		1				2		1

		GESHEL		1		0				1		2		1

		GESNHT		1		0				1		2		1

		GESTLS		1		0				1		2		1

		GOJNCE		1		0				1		2		1

		IVEPMF		1		0		1				2		1

		LEALIN		1		0				1		2		1

		LSKFNC		1		0				1		2		1

		NJEHEL		1		0				1		2		1

		SKTFAO		1		0				1		2		1

		SNMLIN		1		0		1				2		1

		SVWLBG		1		0		1				2		1

		THZLYS		1		0		1				2		1

		ZZZBWE		1		0				1		2		1

		ZZZBZR		1		0		1				2		1

		ZZZCMF		1		0		1				2		1

		ZZZKIR		1		0		1				2		1

		ADIBJZ		1		0		1				1		1

		DNCTOJ		1		0		1				1		1

		FMCTOJ		1		0				1		1		1

		FMCVIT		1		0		1				1		1

		IVEZAZ		1		0		1				1		1

		MAQAGP		1		0		1				1		1

		MAVEAS		1		0		1				1		1

		MAVFUE		1		0		1				1		1

		AVSBCN		2		0		5		3		1		0.25

		BBLLBG		2		0		4		3		2		0.2857142857

		ZZZCGN		2		0		3		2		2		0.4

		GESLIS		2		0		2		2		2		0.5

		ADIBCN		2		0		4				1		0.5

		SKTCFR		2		0		2		1		2		0.6666666667

		ZZZEZE		2		0		1		1		3		1

		ZZZJFK		2		0				2		3		1

		ZZZPWK		2		0		2				3		1

		ZZZSJU		2		0		1		1		3		1

		DSODND		2		0		1		1		2		1

		EOLLBG		2		0		1		1		2		1

		FMCLTN		2		0		2				2		1

		GESCTA		2		0		1		1		2		1

		NANNCE		2		0		1		1		2		1

		NJELIN		2		0		2				2		1

		ZZZDUS		2		0		2				2		1

		EZYAGP		2		248		2				1		1

		ADIMAH		2		0		1		1		1		1

		AVSVLC		2		0		1		1		1		1

		SKTXRY		2		0		2				1		1

		ZZZREU		2		0		1		1		1		1

		EXUYQX		2		0				1		3		2

		JAFSOF		2		0				1		3		2

		SKTHAV		2		0		1				3		2

		ZZZAQJ		2		0		1				3		2

		ZZZBFI		2		0				1		3		2

		ZZZGGW		2		0		1				3		2

		ZZZGIG		2		0				1		3		2

		ZZZMCO		2		0		1				3		2

		ZZZNGO		2		0				1		3		2

		ZZZRAK		2		0				1		3		2

		ZZZSVO		2		0		1				3		2

		ZZZTUN		2		0				1		3		2

		ZZZWAW		2		0		1				3		2

		AMMLGW		2		222		1				2		2

		ADIERF		2		0				1		2		2

		ADILTN		2		0		1				2		2

		AJU305		2		0				1		2		2

		AJUFRA		2		0				1		2		2

		AVBLIN		2		0		1				2		2

		AVBNHT		2		0				1		2		2

		CEGSTN		2		0				1		2		2

		CLUFRA		2		0		1				2		2

		DSOEDI		2		0				1		2		2

		EXULIN		2		0		1				2		2

		FPGBIQ		2		0				1		2		2

		FPGRTM		2		0				1		2		2

		GDABQH		2		0				1		2		2

		GESCMF		2		0		1				2		2

		I20EBM		2		0		1				2		2

		IFTFAB		2		0		1				2		2

		IFTLBG		2		0				1		2		2

		JAFVIE		2		0		1				2		2

		JCXLBG		2		0		1				2		2

		LVNLIN		2		0		1				2		2

		LVNNHT		2		0				1		2		2

		MYOLBA		2		0		1				2		2

		MYOLIS		2		0		1				2		2

		NFASTA		2		0				1		2		2

		NJECBG		2		0		1				2		2

		NJECEQ		2		0				1		2		2

		NJECIA		2		0		1				2		2

		NJELGW		2		0		1				2		2

		NJEZVM		2		0				1		2		2

		OCFNIT		2		0		1				2		2

		SKTHAM		2		0				1		2		2

		SNMLBG		2		0		1				2		2

		ZZZ305		2		0		1				2		2

		ZZZKEF		2		0		1				2		2

		ZZZOSL		2		0				1		2		2

		ZZZVIE		2		0		1				2		2

		AMMACE		2		174		1				1		2

		ADISLM		2		0		1				1		2

		AJUODB		2		0		1				1		2

		AVSLPA		2		0				1		1		2

		AVSXRY		2		0				1		1		2

		EXULPA		2		0		1				1		2

		IVEPNA		2		0		1				1		2

		IVESCQ		2		0		1				1		2

		MAQXRY		2		0		1				1		2

		MAVBCN		2		0		1				1		2

		MAVPMI		2		0		1				1		2

		NJEALC		2		0				1		1		2

		SKTVLC		2		0				1		1		2

		SRKZZZ		2		0				1		1		2

		ZZZSDR		2		0		1				1		2

		BESLBG		3		0		3		2		2		0.6

		LEALBG		3		0		3		1		2		0.75

		SKTREU		3		0		1		3		1		0.75

		ZZZVIT		3		0		2		2		1		0.75

		ZZZADB		3		0		1		2		3		1

		ADITLS		3		0				3		2		1

		SKTLIS		3		0		1		2		2		1

		ZZZBRU		3		0		2		1		2		1

		IVEBCN		3		0		3				1		1

		ADILHR		3		0		2				2		1.5

		EXUAGP		3		0		1		1		1		1.5

		MYOSVQ		3		0		1		1		1		1.5

		ZZZFUE		3		0		1		1		1		1.5

		ADIRAK		3		0		1				3		3

		ADIRBA		3		0		1				3		3

		FPGBDX		3		0				1		3		3

		ZZZBUE		3		0		1				3		3

		ZZZZAD		3		0				1		3		3

		ADICIA		3		0		1				2		3

		DSOTNF		3		0		1				2		3

		FOBCIA		3		0		1				2		3

		FOBSTN		3		0				1		2		3

		GESBOD		3		0				1		2		3

		GESCFR		3		0		1				2		3

		GESEDI		3		0				1		2		3

		GESOPO		3		0		1				2		3

		GESXCR		3		0				1		2		3

		LNX330		3		0				1		2		3

		NJEKRF		3		0		1				2		3

		NJELHR		3		0		1				2		3

		SKTATH		3		0		1				2		3

		TAGFAB		3		0				1		2		3

		ZZZDND		3		0		1				2		3

		ZZZHAJ		3		0		1				2		3

		ZZZHAM		3		0		1				2		3

		ZZZMZM		3		0		1				2		3

		ZZZSXB		3		0		1				2		3

		ZZZXLW		3		0				1		2		3

		ADIIBZ		3		0		1				1		3

		ADNVLC		3		0		1				1		3

		DSOBCN		3		0				1		1		3

		MAQSVQ		3		0				1		1		3

		MAVLPA		3		0		1				1		3

		MYOLPA		3		0		1				1		3

		TAGAGP		3		0		1				1		3

		ZZZLCG		3		0		1				1		3

		GESTOJ		4		0		32		51		1		0.0481927711

		ZZZMCV		4		0		2		12		1		0.2857142857

		ZZZBQH		4		0		3		3		2		0.6666666667

		SKTLUX		4		0		3		2		2		0.8

		GESLBG		4		0		1		3		2		1

		ZZZATH		4		0		2		2		2		1

		ZZZLBV		4		0				3		3		1.3333333333

		GESNCE		4		0		2		1		2		1.3333333333

		NJELTN		4		0				3		2		1.3333333333

		ADIAGP		4		0		2		1		1		1.3333333333

		HSSMJV		4		0		1		2		1		1.3333333333

		SKTPNA		4		0				3		1		1.3333333333

		ZZZLED		4		0		1		1		3		2

		ZZZMIA		4		0		2				3		2

		BVRNCE		4		0		1		1		2		2

		JKKMRS		4		0		1		1		2		2

		NEXJER		4		0		1		1		2		2

		OXEBOH		4		0		1		1		2		2

		ADIGRO		4		0		1		1		1		2

		GES104		4		0		1		1		1		2

		GESLPA		4		0		1		1		1		2

		SKTALC		4		0		1		1		1		2

		ZZZMAH		4		0		1		1		1		2

		ZZZSLM		4		0		1		1		1		2

		EXUREC		4		0				1		3		4

		GESTIP		4		0		1				3		4

		HSSAAE		4		0		1				3		4

		LSKGVA		4		0		1				3		4

		NOYJFK		4		0		1				3		4

		SAZLXR		4		0		1				3		4

		ZZZELP		4		0				1		3		4

		ZZZKWI		4		0				1		3		4

		ZZZSCL		4		0		1				3		4

		DCSDUS		4		0				1		2		4

		DEADUB		4		0				1		2		4

		DGXCEQ		4		0		1				2		4

		GDAHEL		4		0				1		2		4

		GESATH		4		0		1				2		4

		I20LIS		4		0				1		2		4

		IVELBG		4		0		1				2		4

		NJENHT		4		0		1				2		4

		NJEPDL		4		0		1				2		4

		ZZZNAP		4		0				1		2		4

		ATJOVD		4		0				1		1		4

		DCSVLL		4		0		1				1		4

		EXUZZZ		4		0		1				1		4

		MAQOVD		4		0		1				1		4

		NJESVQ		4		0				1		1		4

		SKTAGP		4		0		1				1		4

		UGCTFN		4		0		1				1		4

		ZZZGRO		4		0				1		1		4

		ZZZTOJ		5		0		6		10		1		0.3125

		ZZZVLL		5		0		3		4		1		0.7142857143

		GESGVA		5		0		4		2		3		0.8333333333

		ZZZLIM		5		0		3		3		3		0.8333333333

		NJEBCN		5		0		1		3		1		1.25

		ZZZMIL		5		0		1		2		2		1.6666666667

		EABGVA		5		0		1		1		3		2.5

		AABBRU		5		0				2		2		2.5

		MAQLUX		5		0		1		1		2		2.5

		ZZZOLB		5		0		1		1		2		2.5

		ZZZSZG		5		0				2		2		2.5

		CKMVLC		5		0		2				1		2.5

		FPGPMI		5		0		2				1		2.5

		GESPNA		5		0		1		1		1		2.5

		GESVIT		5		0		1		1		1		2.5

		ADIVCE		5		0		1				2		5

		FYGLIS		5		0		1				2		5

		GDADUB		5		0		1				2		5

		GESBQH		5		0		1				2		5

		NJEOPO		5		0		1				2		5

		OJFCIA		5		0				1		2		5

		TYWVIE		5		0				1		2		5

		ZZZBIQ		5		0				1		2		5

		ZZZCMR		5		0		1				2		5

		CKMSVQ		5		0				1		1		5

		I21BCN		5		0		1				1		5

		OJFBCN		5		0		1				1		5

		ABRLIS		6		0		24		146		2		0.0352941176

		ZZZ111		6		0		1		4		1		1.2

		I21FCO		6		0		2		2		2		1.5

		ZZZZZZ		6		0		3		1		1		1.5

		MAQBCN		6		0		2		1		1		2

		SKTBCN		6		0		1		2		1		2

		SKTOVD		6		0		1		2		1		2

		SKTSDR		6		0		2		1		1		2

		ZZZMDW		6		0		1		1		3		3

		ZZZVKO		6		0		1		1		3		3

		ZZZYUL		6		0		1		1		3		3

		ADINCE		6		0		2				2		3

		GDALHR		6		0		1		1		2		3

		GESCGN		6		0		1		1		2		3

		GESLUX		6		0		1		1		2		3

		JARLBG		6		0		1		1		2		3

		GESALC		6		0		2				1		3

		GESBIO		6		0		2				1		3

		MAQVGO		6		0		1		1		1		3

		ZZZEAS		6		0		1		1		1		3

		ADIHME		6		0		1				3		6

		AMIDOH		6		0		1				3		6

		GESALG		6		0		1				3		6

		GESCAS		6		0		1				3		6

		SRKGVA		6		0		1				3		6

		ZZZBAK		6		0		1				3		6

		ZZZJED		6		0				1		3		6

		ZZZOZZ		6		0				1		3		6

		CLSPAD		6		0				1		2		6

		FLJLIN		6		0		1				2		6

		FLJPNL		6		0				1		2		6

		FPGCIA		6		0				1		2		6

		SKTBRU		6		0		1				2		6

		ADIVIT		6		0		1				1		6

		EFFVLC		6		0				1		1		6

		GESZAZ		6		0				1		1		6

		GZATOJ		6		0		1				1		6

		HSSGRX		6		0		1				1		6

		NJEREU		6		0				1		1		6

		MPDCDG		7		0		9		3		2		0.5833333333

		DSOLBG		7		0		4		2		2		1.1666666667

		MYOAGP		7		0		2		4		1		1.1666666667

		IVEOVD		7		0		2		3		1		1.4

		ADILBG		7		0		3		1		2		1.75

		GEDLBG		7		0		2		2		2		1.75

		ZZZHPN		7		0		1		2		3		2.3333333333

		IVEAGP		7		0		2		1		1		2.3333333333

		ZZZLGA		7		0		2				3		3.5

		DANCPH		7		0		2				2		3.5

		DCSSTR		7		0		1		1		2		3.5

		ZZZQTV		7		0		1		1		2		3.5

		SKTLRM		7		0		1				3		7

		ZZZBUD		7		0		1				3		7

		ZZZDAL		7		0				1		3		7

		ZZZMOW		7		0				1		3		7

		DGXLBG		7		0				1		2		7

		GESBRU		7		0				1		2		7

		GESSTN		7		0		1				2		7

		SKTAMS		7		0				1		2		7

		TWJLHR		7		0		1				2		7

		EFFBCN		7		0		1				1		7

		ZZZGRX		7		0				1		1		7

		ZZZTLC		8		0		4		7		3		0.7272727273

		MAQZAZ		8		0		3		4		1		1.1428571429

		MAVALC		8		0		4		1		1		1.6

		HEALIS		8		0		3		1		2		2

		GESXRY		8		0		2		2		1		2

		ZZZMJI		8		0		1		2		3		2.6666666667

		ZZZLUX		8		0		1		2		2		2.6666666667

		ZZZPAD		8		0		2		1		2		2.6666666667

		ZZZTSF		8		0		1		2		2		2.6666666667

		GESRBA		8		0				2		3		4

		EXHLIN		8		0		1		1		2		4

		MAQLCG		8		0		1		1		1		4

		SVWSIR		8		0		1				3		8

		ZZZILM		8		0		1				3		8

		CLSPSA		8		0				1		2		8

		FYG305		8		0		1				2		8

		TJSRTM		8		0		1				2		8

		ZZZEIN		8		0				1		2		8

		ZZZLGG		8		0		1				2		8

		ZZZVIC		8		0		1				2		8

		GZABIO		8		0				1		1		8

		IVELCG		8		0				1		1		8

		MAVPNA		9		0		5		10		1		0.6

		ZZZGRU		9		0		3		4		3		1.2857142857

		ZZZNHT		9		0		1		6		2		1.2857142857

		ADILIS		9		0		3		3		2		1.5

		GESLTN		9		0		4				2		2.25

		PUBVLC		9		0		2		1		1		3

		UGCLPA		9		0		1		2		1		3

		ZZZALC		9		0		3				1		3

		FFDSTR		9		0		1		1		2		4.5

		FYGRTM		9		0				2		2		4.5

		GESNUE		9		0				2		2		4.5

		DNCXRY		9		0		1		1		1		4.5

		ZZZRBA		9		0				1		3		9

		ADIMAN		9		0		1				2		9

		FPGFRA		9		0				1		2		9

		NJEBLQ		9		0		1				2		9

		ADIGRX		9		0		1				1		9

		ZZZZAZ		10		0		16		15		1		0.3225806452

		ARVLTN		10		0		4		4		2		1.25

		GESMJV		10		0		4		1		1		2

		SVAJED		10		0		3		1		3		2.5

		AFPLIS		10		0		2		2		2		2.5

		ZZZBIO		10		0		3		1		1		2.5

		NJEBSL		10		0		1		1		3		5

		ZZZYHZ		10		0		1		1		3		5

		GDASTN		10		0		1		1		2		5

		ZZZORK		10		0		2				2		5

		ZZZDKR		10		0		1				3		10

		ZZZSMA		11		0		4		5		2		1.2222222222

		GESSVQ		11		0		4		2		1		1.8333333333

		OROBCN		11		0		3		2		1		2.2

		FPGLBG		11		0		2		1		2		3.6666666667

		GESCIA		11		0		1		2		2		3.6666666667

		ZZZXRY		11		0		1		2		1		3.6666666667

		ZZZGEN		11		0				2		2		5.5

		ADIVLC		11		0		2				1		5.5

		ZZZVGO		11		0		1		1		1		5.5

		ZZZBIG		11		0		1				3		11

		TJSLIN		11		0				1		2		11

		HSSSVQ		11		0		1				1		11

		OVAVLC		12		0		15		14		1		0.4137931034

		SVAGVA		12		0		3		4		3		1.7142857143

		GESMXP		12		0		3		2		2		2.4

		ZZZLHR		12		0		5				2		2.4

		SKTGVA		12		0		2		2		3		3

		AVSOPO		12		0		2		1		2		4

		WAYTLS		12		0		1		1		2		6

		IBTBRN		12		0		1				3		12

		NOYAMS		12		0		1				2		12

		OVASBK		12		0				1		2		12

		ZZZTHF		12		0		1				2		12

		TJSBCN		12		0				1		1		12

		TJSZAZ		12		0		1				1		12

		SKTPMI		13		0		6		4		1		1.3

		SNMCIA		13		0		2		4		2		2.1666666667

		ZZZMXP		13		0		3		1		2		3.25

		CEFLIS		13		0		1				2		13

		GEVOPO		13		0		1				2		13

		OVAAMS		13		0				1		2		13

		GESAGP		14		0		6		7		1		1.0769230769

		SKTDOL		14		0		5		2		2		2

		ZZZILG		14		0		2		2		3		3.5

		ZZZBOD		14		0		2		1		2		4.6666666667

		CJEFAB		14		0		1		1		2		7

		JAFNCE		14		0		1		1		2		7

		ZZZTRN		14		0		1		1		2		7

		CEFPRG		14		0				1		3		14

		EXHCPH		14		0				1		2		14

		NOYPNA		14		0		1				1		14

		ZZZBED		15		0		4		4		3		1.875

		NJEFAO		15		0		3				2		5

		AVSVGO		15		0		1		1		1		7.5

		SKTIBZ		16		0		5		6		1		1.4545454545

		GESTFN		16		0		2				1		8

		GESSDR		17		0		6		5		1		1.5454545455

		ZZZAMS		17		0		5		4		2		1.8888888889

		ZZZPMI		17		0		3		5		1		2.125

		ZZZSVQ		17		0		4		4		1		2.125

		ZZZCCS		17		0		2		1		3		5.6666666667

		SVADHA		17		0		1		1		3		8.5

		ZZZCAS		17		0				2		3		8.5

		NAYAGP		17		0		1				1		17

		OVAGRO		17		0		1				1		17

		FPGGVA		18		0		3		3		3		3

		I21LIN		18		0		1		1		2		9

		ZZZMUC		19		0		6		3		2		2.1111111111

		NJEMAH		19		0		6				1		3.1666666667

		IBTAGP		19		0		2				1		9.5

		CKMGRO		19		0		1				1		19

		CKMMLN		19		0				1		1		19

		OVAIBZ		19		0				1		1		19

		GESSCQ		20		0		10		4		1		1.4285714286

		NJELBG		20		0		6		6		2		1.6666666667

		NJELIS		20		0		7		3		2		2

		ZZZNCE		20		0		3		5		2		2.5

		GESPMI		21		0		4		9		1		1.6153846154

		ZZZSTR		21		0		5		3		2		2.625

		GESBJZ		21		0		3		4		1		3

		IBEVRN		22		0		1		2		2		7.3333333333

		PTILBG		22		0		1				2		22

		ZZZYQX		23		0		4		5		3		2.5555555556

		GESOVD		24		0		3		1		1		6

		ZZZGLA		24		0		1		2		2		8

		HERDRS		24		0		1		1		2		12

		PGAMXP		24		0		1				2		24

		GNFVBS		25		0		106		106		2		0.1179245283

		NJEHME		25		0		3		2		3		5

		TWJDUS		25		0				1		2		25

		ANSORY		26		0		1		2		2		8.6666666667

		IBTCTT		27		0		1		1		2		13.5

		FAGFOR		27		0				1		3		27

		FAGCIA		27		0		1				2		27

		ZZZTEB		28		0		8		6		3		2

		GESVLC		28		0		3		2		1		5.6

		HSSPMI		28		0		1				1		28

		GESBCN		29		0		13		7		1		1.45

		WGTBCN		29		0		1				1		29

		ZZZZRH		30		0		4		4		3		3.75

		BPALIS		30		0		1		1		2		15

		ZZZGVA		31		0		11		7		3		1.7222222222

		ANSNTE		31		0		2		1		2		10.3333333333

		OAVLIS		32		0		6		6		2		2.6666666667

		OVABCN		33		0		6		1		1		4.7142857143

		CKMBCN		34		0		9		12		1		1.619047619

		AEAALC		35		0		4		1		1		7

		EXUBCN		36		0		7		8		1		2.4

		ZZZIAD		37		0		5		4		3		4.1111111111

		ZZZAGP		38		0		27		11		1		1

		ZZZVLC		38		0		7		6		1		2.9230769231

		ZZZMJV		38		0		6		5		1		3.4545454545

		ANSRBA		38		0		1		1		3		19

		AXLCGN		38		0		1		1		2		19

		PTIFRA		38		0		1				2		38

		ZZZFAB		39		0		7		8		2		2.6

		MONDUB		39		0		1		1		2		19.5

		PTIBCN		40		0				1		1		40

		ZZZSTN		41		0		5		2		2		5.8571428571

		ANSVGO		43		0		3		1		1		10.75

		BLEMUC		43		0		1				2		43

		NAYLPA		44		0		1		5		1		7.3333333333

		ANSGOA		44		0		2		1		2		14.6666666667

		JKKTOE		44		0		1		1		3		22

		ANSDBV		44		0		1				3		44

		MPDEWR		45		0				8		3		5.625

		IBTBCN		46		0		471		473		1		0.0487288136

		DATSVQ		47		0		1				1		47

		LGLOPO		48		0		1				2		48

		HSSALC		50		0		13		19		1		1.5625

		ANSSCQ		50		0		1		3		1		12.5

		BLEZNQ		50		0				1		2		50

		IBEOLB		51		0		6		6		2		4.25

		BLEBIQ		52		0		2		2		2		13

		ZZZCFE		52		0		3		1		2		13

		IWDTFN		53		0		1				1		53

		JKKVIT		54		0		203		205		1		0.1323529412

		ADILCG		54		0		4		6		1		5.4

		TRAAGP		55		0		1				1		55

		QAFLHR		56		0		1		1		2		28

		NAYFUE		57		0		3				1		19

		ZZZLIS		58		0		8		11		2		3.0526315789

		ANSBHX		58		0		1		1		2		29

		ZZZBCN		59		0		23		19		1		1.4047619048

		LTEFUE		59		0				1		1		59

		I21CIA		60		0		3		4		2		8.5714285714

		MPDBIO		60		0		2				1		30

		HERCTT		61		0		1		1		2		30.5

		CVCDME		63		0		1		1		3		31.5

		ANSVLL		65		0		2		3		1		13

		FUARVN		65		0				1		2		65

		HSSVLC		69		0		10		6		1		4.3125

		GJTCEG		69		0		1		1		2		34.5

		PVVBCN		69		0				2		1		34.5

		DLHCGN		70		0				3		2		23.3333333333

		ZZZMEX		71		0		1		5		3		11.8333333333

		AXLGRZ		71		0		3		2		2		14.2

		GJTLIS		72		0		1		1		2		36

		ANSSVQ		74		0		3		1		1		18.5

		LTEBIO		75		0				1		1		75

		IBEKBP		79		0		2		1		3		26.3333333333

		FUAHAJ		81		0		1		1		2		40.5

		DANLIS		81		0				1		2		81

		ANSPMI		82		0		2		2		1		20.5

		AEANDB		83		0		1		1		3		41.5

		HOABCN		83		0				1		1		83

		AXLNAP		84		0		1		1		2		42

		AISNCE		85		0		1		1		2		42.5

		ISSOLB		85		0				2		2		42.5

		ANSOZZ		86		0		2		1		3		28.6666666667

		GJTORY		87		0		1		1		2		43.5

		AEAVLC		89		0		1		2		1		29.6666666667

		GJTMAH		90		0		1				1		90

		AXLCTT		91		0		1		1		2		45.5

		JKKPNA		91		0		1		1		1		45.5

		ZZZCIA		93		0		16		15		2		3

		JKKDRS		94		0				2		2		47

		BLELUX		95		0		1		1		2		47.5

		BLETXL		95		0				1		2		95

		GJTGVA		96		0		1		1		3		48

		GJTHER		96		0		1		1		2		48

		IBECAG		96		0		1		1		2		48

		ANSBIO		98		0		4		4		1		12.25

		BRAOSL		98		0		1		1		2		49

		DLHPMI		99		0		1		2		1		33

		JKKCAG		100		0		1				2		100

		ANSBCN		101		0		11		14		1		4.04

		ZZZLIN		101		0		10		12		2		4.5909090909

		ZZZLTN		102		0		18		16		2		3

		HOANCE		102		0		1		1		2		51

		MPDLGW		103		0		1		1		2		51.5

		BMAMAN		105		0		1		1		2		52.5

		JKKSXF		105		0		1		1		2		52.5

		IBEZAZ		106		0		16		18		1		3.1176470588

		LOTFAO		108		0		1				2		108

		DALBCN		110		4906		76		76		1		0.7236842105		44.6

		AEABRU		118		0		1		1		2		59

		FUAOLB		118		0		1		1		2		59

		ANSAGP		119		0		8		5		1		9.1538461538

		AWCSTN		119		0		2		2		2		29.75

		IBENAP		120		0		2		2		2		30

		GJTZAZ		121		0		1		1		1		60.5

		AEABIO		124		0		1				1		124

		KZWORN		126		0		1				3		126

		LDABUD		126		0				1		3		126

		KZWALG		128		0		1		2		3		42.6666666667

		JKKLEI		128		0		1				1		128

		JKKDTM		130		0		1		1		2		65

		LDAVIE		130		0		2				2		65

		BAFLID		130		0		1				2		130

		AEASDR		131		0		1		1		1		65.5

		EINAGP		131		0		1		1		1		65.5

		JKKFMO		133		0		1		1		2		66.5

		ZZZLBG		134		0		42		42		2		1.5952380952

		AZIFCO		135		0		1		2		2		45

		AEAREU		135		0		1		1		1		67.5

		AUIAMS		135		0		1				2		135

		SHKLXR		136		0				1		3		136

		GJTHAM		137		0		1		1		2		68.5

		MPDYHZ		140		0		3				3		46.6666666667

		FUA338		143		0		1				2		143

		FUABGO		144		0				1		2		144

		RZOAGP		146		0				1		1		146

		BAWGLA		147		0		75		61		2		1.0808823529

		BBGMXP		147		0		2		2		2		36.75

		HOASTN		147		0				1		2		147

		HHILUX		148		0		1				2		148

		HHIACE		148		0				1		1		148

		GJTFLR		149		0		1		1		2		74.5

		LXROPO		150		0		7		7		2		10.7142857143

		AEANCE		150		0		1		1		2		75

		CTNPUY		151		0		1				3		151

		IBEEDI		153		0		7		7		2		10.9285714286

		JKKBLQ		153		0				2		2		76.5

		IBESDR		154		0		4		1		1		30.8

		ISSCAG		154		0		1		1		2		77

		IBESVO		157		0		1		1		3		78.5

		LTELIS		157		0		1				2		157

		MONHAM		157		0		1				2		157

		AXLOLB		159		0		2		2		2		39.75

		GJTBIO		159		0		2		1		1		53

		JKKNCE		160		0		4		4		2		20

		IBECTA		160		0		2		2		2		40

		CUBORY		162		140		1				2		162

		IBESID		163		8		1				3		163

		SEUHAM		163		0				1		2		163

		FUAPSA		165		0				1		2		165

		LTETFN		165		0				1		1		165

		ROTLIS		166		0		2		2		2		41.5

		FUABCN		168		0		2		2		1		42

		JKKABZ		168		0		1				2		168

		AXYLYN		172		0		2		2		2		43

		IWDUIO		173		0		1				3		173

		SDMVKO		176		0		3		3		3		29.3333333333

		IRAATH		176		0				1		2		176

		JKKNAP		178		0		2		2		2		44.5

		AEAVLL		180		0		1				1		180

		IWDSOF		181		0		1		1		3		90.5

		DANKRF		183		0		1		1		2		91.5

		AEADUB		185		185		2		1		2		61.6666666667

		AEACIA		185		0		1		1		2		92.5

		AEAXRY		185		0		2				1		92.5

		AEAHAM		185		0				1		2		185

		JKKSDR		186		0		3		2		1		37.2

		IBETLS		190		0		6		2		2		23.75

		TAPATH		191		40		1		1		2		95.5

		AEACAG		195		0		2		1		2		65

		EAFSTN		195		0		2		1		2		65

		BALLPA		196		233		1		2		1		65.3333333333

		JKKFCO		200		0		1		2		2		66.6666666667

		BPAPSA		200		30		1		1		2		100

		EINORK		200		0				2		2		100

		LTEHEL		205		0		1				2		205

		JKKRMI		206		0		2		2		2		51.5

		IBEPSA		209		0		2		2		2		52.25

		JKKZNQ		214		0		1		1		2		107

		JKKFAO		214		0				1		2		214

		ISSFCO		216		0		3		1		2		54

		MPDMXP		217		0		1		1		2		108.5

		EAFBCN		217		0				1		1		217

		AEABBU		218		0		3		2		3		43.6

		LTEORK		219		0		1		1		2		109.5

		JKKAOI		220		0		2		2		2		55

		JKKLYS		220		0		1		3		2		55

		MGXBEG		222		0		2		2		3		55.5

		IBEBFS		226		0		2		2		2		56.5

		IBEEVN		227		0		2		2		3		56.75

		FUAMXP		227		0		2		2		2		56.75

		MPDBGY		228		0		1				2		228

		JKKRAK		230		0		1		1		3		115

		CTNDBV		231		0		1		1		3		115.5

		ANSRJL		234		0		5		6		1		21.2727272727

		AUAFAO		238		0		1		1		2		119

		FUAAGP		243		89		11				1		22.0909090909

		FUAPAD		243		0		1		1		2		121.5

		AEAVRA		243		0		1				3		243

		EAFBOH		248		0		1		1		2		124

		FUARLG		249		0		1		1		2		124.5

		JKKPSA		252		0		2		2		2		63

		BLETLN		254		0		2		2		2		63.5

		AEABDA		254		0		2				3		127

		MONLGW		258		0		1		1		2		129

		FHYBCN		260		4		2				1		130

		AEASJU		260		0		1				3		260

		THYAYT		263		0		2		3		3		52.6

		BBGVBS		265		0		1		1		2		132.5

		HOAFDH		265		0		1		1		2		132.5

		AEUMAN		267		0		1		1		2		133.5

		AUASXF		269		0		1		1		2		134.5

		JKKMAD		272		0		29		1		1		9.0666666667

		EWGCGN		273		0		2		2		2		68.25

		JKKSVQ		276		0		5		6		1		25.0909090909

		EWGDTM		276		0		1		1		2		138

		IWDVLC		279		0		2		2		1		69.75

		IWDSSH		285		0		1		1		3		142.5

		USALAX		286		0		302		302		3		0.4735099338

		FUAGVA		286		0		1		1		3		143

		JKKRVN		292		0		3		3		2		48.6666666667

		HOABLQ		292		0		1		1		2		146

		JKKWAW		300		0		1		2		3		100

		FUATUN		304		0		1		1		3		152

		IBEVRA		308		37		1				3		308

		JKKDLM		309		0		1		1		3		154.5

		CTNZAG		311		0		1		2		3		103.6666666667

		IBEBRS		314		0		2		2		2		78.5

		JKKRHO		318		0		2		2		2		79.5

		LNEUIO		320		0		1		1		3		160

		BPATRN		322		0		1		1		2		161

		RZOLIS		329		0		3		2		2		65.8

		JKKSOU		329		0		1		1		2		164.5

		FUATRN		331		0		1		1		2		165.5

		LTEAHO		336		0		1		1		2		168

		PLKBCN		339		0				3		1		113

		AEAVCE		340		0		2		1		2		113.3333333333

		AXYMRS		342		0		2		2		2		85.5

		AELPTP		342		124		2		1		3		114

		AEFPAD		344		0		1		1		2		172

		AEASKP		345		0		7		44		3		6.7647058824

		CFGFRA		345		0		1		2		2		115

		VSGWAW		346		0		1		1		3		173

		AEAPMO		356		0		1		1		2		178

		AZIMAN		357		0		1		1		2		178.5

		IWDVCE		360		0		1		1		2		180

		NOSMXP		361		0		1		2		2		120.3333333333

		AEACTA		364		0		1		2		2		121.3333333333

		JKKOPO		365		0		3		3		2		60.8333333333

		EAFCDG		365		0		1		1		2		182.5

		AUILIS		366		1288		25		25		2		7.32

		JKKKEM		369		0		2		2		2		92.25

		AEATRN		372		0		1		1		2		186

		ANSOLB		373		0		6		6		2		31.0833333333

		LTERHO		373		0		1		1		2		186.5

		IBEMAN		388		0		3		3		2		64.6666666667

		BALCDG		389		0				1		2		389

		MPDTUN		393		0		1		2		3		131

		CUBCDG		394		980		10		10		2		19.7

		AEAACC		396		0		16		12		3		14.1428571429

		SYRMRS		397		62		1				2		397

		DBRAMS		399		0		3		3		2		66.5

		MPDVCE		407		0		4		3		2		58.1428571429

		LTUDUS		408		0		1		1		2		204

		IWDAGP		410		0		11				1		37.2727272727

		LTEARN		414		0		1		1		2		207

		LTEAMS		417		0		1		1		2		208.5

		AZIPMO		423		0		2		2		2		105.75

		AEADBV		425		0		37				3		11.4864864865

		JKKMXP		426		0		2		3		2		85.2

		EUHCDG		440		0		4		4		2		55

		AELMXP		446		126		4		4		2		55.75

		BBGPMO		450		0		2		2		2		112.5

		ABDMAN		457		0		1		3		2		114.25

		JKKCDG		463		0		4		5		2		51.4444444444

		JKKAMS		466		0		4		2		2		77.6666666667

		MPDLRM		468		0		1		2		3		156

		FUACIA		473		0		2		1		2		157.6666666667

		MSRASW		475		0				3		3		158.3333333333

		FUAPRG		492		0		2		2		3		123

		LXRGVA		500		0		1		1		3		250

		BALEDI		500		0		1		1		2		250

		FUABLQ		502		0		2		2		2		125.5

		FUAVRN		504		0		1		2		2		168

		AHRDBV		514		0		2		2		3		128.5

		MPDALA		526		0		1				3		526

		FUAMAH		531		0		3		3		1		88.5

		IWDDBV		531		0		1		4		3		106.2

		IWDBOG		536		0		2		3		3		107.2

		MPDAGP		538		0		20		17		1		14.5405405405

		AZIMXP		545		0		4		3		2		77.8571428571

		JKKSTN		571		0		1		3		2		142.75

		SHKASW		575		0				4		3		143.75

		LXRCDG		586		0		1		1		2		293

		ANSMAH		599		0		11		10		1		28.5238095238

		FUALPA		599		0		3		12		1		39.9333333333

		JKKBHX		603		0		4		2		2		100.5

		MPDBCN		626		0		25		16		1		15.2682926829

		BALMAN		627		0		3		1		2		156.75

		IBEVIT		630		0		8		3		1		57.2727272727

		ARGSCQ		634		0		1				1		634

		IWDSDQ		649		0		1		1		3		324.5

		JKKTRN		678		0		3		2		2		135.6

		JKKCIA		685		0		5		3		2		85.625

		EEZFCO		690		0		2		3		2		138

		EUHMRS		694		0		1		1		2		347

		IWDLPA		702		0		10		21		1		22.6451612903

		SHKCAI		704		0		5				3		140.8

		GWISTR		709		0		4		4		2		88.625

		IBECIA		714		0		5		5		2		71.4

		IWDBCN		730		173		9		9		1		40.5555555556

		LXRPEK		743		0		1		1		3		371.5

		FSHASW		748		0				9		3		83.1111111111

		MONMAN		751		0		1		2		2		250.3333333333

		JKKTXL		755		0		6		6		2		62.9166666667

		IBETRN		755		0		3		3		2		125.8333333333

		FUAACE		760		0		3		2		1		152

		DAHORN		771		0				1		3		771

		JKKMLA		780		0		5		5		3		78

		MPDSJU		790		0		2		2		3		197.5

		LTEMAH		796		0		2		2		1		199

		BAWEDI		798		0		71		70		2		5.6595744681

		JKKBGO		803		0		3		2		2		160.6

		JKKHER		858		0		5		4		2		95.3333333333

		LTEMRS		869		0		3		2		2		173.8

		FSHBCN		880		0				8		1		110

		LTELPA		891		0		5		6		1		81

		FSHLXR		892		0				9		3		99.1111111111

		JKKCTA		910		0		7		6		2		70

		AMMMAN		914		0		2		2		2		228.5

		JKKEDI		946		0		5		4		2		105.1111111111

		PVVSVO		966		109		7		5		3		80.5

		ANSFAO		973		0		19		20		2		24.9487179487

		MPDDUB		976		0		2		4		2		162.6666666667

		FHYNAV		983		0				9		3		109.2222222222

		JATBEG		990		0		4		4		3		123.75

		PLKLED		1016		135		6		3		3		112.8888888889

		MPDJFK		1041		0		7		15		3		47.3181818182

		LXOASW		1044		0				11		3		94.9090909091

		AEALOS		1047		0		19		8		3		38.7777777778

		BIEMRS		1053		0		4		4		2		131.625

		AEARAK		1071		0		6		6		3		89.25

		RAMFEZ		1076		0		5		6		3		97.8181818182

		CCEASW		1101		0				7		3		157.2857142857

		AEAMAN		1109		0		3		3		2		184.8333333333

		AEAMIR		1117		0		5		5		3		111.7

		OHYBJV		1123		0		1		9		3		112.3

		HOAPMI		1137		0		6		5		1		103.3636363636

		TASBEY		1153		0		9		9		3		64.0555555556

		RAMRAK		1184		0		6		5		3		107.6363636364

		IWDLRM		1184		0		1		2		3		394.6666666667

		LXOCAI		1213		0		26				3		46.6538461538

		SCYMAN		1239		0		2		2		2		309.75

		AUAVIE		1242		0		9		8		2		73.0588235294

		BRTGLA		1278		0		184		152		2		3.8035714286

		JKKPMO		1287		0		9		8		2		75.7058823529

		LTEDUB		1301		0		5		4		2		144.5555555556

		JKKSVO		1304		0		5		6		3		118.5454545455

		JKKSKG		1309		0		6		6		2		109.0833333333

		JKKGVA		1326		0		7		4		3		120.5454545455

		JKKMAN		1335		0		4		6		2		133.5

		LTEACE		1340		0		5		1		1		223.3333333333

		LXOLXR		1351		0				13		3		103.9230769231

		FFRPRG		1368		0		8		8		3		85.5

		LTETFS		1428		0		6		6		1		119

		LTEZNZ		1462		0		12		12		3		60.9166666667

		BALLTN		1513		0		3		2		2		302.6

		LLBVVI		1547		0		4		4		3		193.375

		SRLRJL		1664		0		104		104		1		8

		DAHTIN		1671		0		9		9		3		92.8333333333

		AEABGO		1750		0		11		11		2		79.5454545455

		MNBIST		1769		100		22		22		3		40.2045454545

		ABDVCE		1797		0		3		3		2		299.5

		FUAPMI		1812		3		11		11		1		82.3636363636

		EEZMXP		1847		81		8		8		2		115.4375

		EEZCTA		1887		0		11		9		2		94.35

		JKKATH		1888		0		10		9		2		99.3684210526

		LTEPMI		1891		0		17		11		1		67.5357142857

		ELGVCE		1922		0		23		23		2		41.7826086957

		JKKORK		1928		0		10		9		2		101.4736842105

		JKKDKR		1931		0		9		9		3		107.2777777778

		BRTEDI		1971		0		186		181		2		5.3705722071

		JKKMIR		2013		0		9		9		3		111.8333333333

		ADHFCO		2054		0		7		7		2		146.7142857143

		AMVASW		2133		0				11		3		193.9090909091

		JKKDBV		2152		0		8		7		3		143.4666666667

		AEAATH		2196		0		9		9		2		122

		LTEDME		2228		0		12				3		185.6666666667

		AEABUD		2270		0		11		11		3		103.1818181818

		VSGPRG		2312		0		12		14		3		88.9230769231

		AEAPRG		2320		0		8		8		3		145

		FSHCAI		2424		652		25				3		96.96

		ANSEDI		2437		0		38		38		2		32.0657894737

		ANSOVD		2454		0		43		44		1		28.2068965517

		LXRLIS		2470		975		30		30		2		41.1666666667

		LTELED		2537		0		1		14		3		169.1333333333

		AEADKR		2544		0		9		9		3		141.3333333333

		AMVLXR		2670		0				11		3		242.7272727273

		VLEMXP		2702		0		9		9		2		150.1111111111

		AEAOSL		2921		0		10		10		2		146.05

		IWDPOP		2965		0		5		5		3		296.5

		MWAASW		3121		0				14		3		222.9285714286

		CUBSCU		3225		0		1		1		3		1612.5

		AEASVQ		3296		0		6		4		1		329.6

		MWALXR		3316		0				14		3		236.8571428571

		IBEHAM		3373		0		58		58		2		29.0775862069

		IWDACE		3514		95		12		11		1		152.7826086957

		JKKDME		3552		0		12		11		3		154.4347826087

		ISSCTA		3791		0		14		14		2		135.3928571429

		JKKBUD		3840		0		15		15		3		128

		AEAMAH		3930		0		28		28		1		70.1785714286

		AEAEDI		3978		0		13		14		2		147.3333333333

		MPDSPC		4096		0		16		16		1		128

		ANSBRU		4099		0		84		84		2		24.3988095238

		JKKLED		4105		0		16		15		3		132.4193548387

		IWDATH		4159		140		15		14		2		143.4137931034

		JKKLIS		4186		0		58		58		2		36.0862068966

		ANSALC		4299		0		89		86		1		24.5657142857

		IWDBBU		4405		0		18		16		3		129.5588235294

		LNEGYE		4844		0		15		15		3		161.4666666667

		IRATHR		4924		0		43		42		3		57.9294117647

		VRGSSA		5109		0		25		24		3		104.2653061224

		IWDPMI		5285		0		20		22		1		125.8333333333

		AMVCAI		5358		0		23		1		3		223.25

		MPDIBZ		5381		0		14		14		1		192.1785714286

		TARMIR		5411		0		25		26		3		106.0980392157

		GWICGN		5417		0		85		85		2		31.8647058824

		SMXLIN		5620		0		62		58		2		46.8333333333

		OHYNAV		5642		0		1		19		3		282.1

		MWACAI		5979		0		28				3		213.5357142857

		ANSTNG		5995		0		88		88		3		34.0625

		JKKDUB		6017		0		35		31		2		91.1666666667

		TCVSID		6040		0		47		47		3		64.2553191489

		LXRMLE		6133		1057		19		19		3		161.3947368421

		CCELXR		6157		0				37		3		166.4054054054

		SWERJL		6534		0		230		230		1		14.2043478261

		CCECAI		6747		0		44				3		153.3409090909

		SYRDAM		6772		1		69		70		3		48.7194244604

		OHYIST		6937		60		38		12		3		138.74

		LBTMIR		7038		0		25		26		3		138

		MSRLXR		7050		0				1		3		7050

		IBESAL		7806		0		1				3		7806

		AEALRM		7884		0		18		17		3		225.2571428571

		MPDMAH		8011		0		23		23		1		174.152173913

		JKKHAM		8103		0		62		61		2		65.8780487805

		BAWBHX		8417		0				4		2		2104.25

		AMCMLA		8991		0		55		55		3		81.7363636364

		VRGNAT		9386		0		13		13		3		361

		FHYIST		9651		46		38		31		3		139.8695652174

		GNFPSA		9915		0		168		167		2		29.5970149254

		PLMLRM		10200		0		22		22		3		231.8181818182

		ANSIBZ		10296		0		125		126		1		41.0199203187

		MPDMBJ		10657		0		25		26		3		208.9607843137

		ANSLEN		10835		0		260		261		1		20.7965451056

		AUIKBP		11568		1628		88		90		3		64.9887640449

		IBESTR		12363		0		7		6		2		951

		IBECAI		12388		0		115		116		3		53.6277056277

		FUATFS		12586		0		43		42		1		148.0705882353

		DAHALG		12801		0		95		95		3		67.3736842105

		PLMCUN		12868		0		35		35		3		183.8285714286

		JKKSSG		13395		0		94		94		3		71.25

		MPDLPA		14164		0		29		29		1		244.2068965517

		CESPEK		14221		0		86		87		3		82.2023121387

		TVLBUD		14369		0		54		54		3		133.0462962963

		BAWMAN		14978		0		75		90		2		90.7757575758

		MPDFUE		15802		0		36		35		1		222.5633802817

		JKKOSL		16083		0		90		89		2		89.8491620112

		SWRBSL		16568		0		300		301		3		27.5673876872

		DLAVRN		16798		0		300		300		2		27.9966666667

		LZBSOF		17034		95		102		102		3		83.5

		EWFCGN		17097		0		273		273		2		31.3131868132

		ANSSXB		17781		0		448		448		2		19.8448660714

		ARGLGW		18226		5442		121		120		2		75.6265560166		0.2985844398

		PGATRN		18959		1911		257		260		2		36.6711798839		0.1007964555

		ANSREU		19096		0		382		383		1		24.9620915033

		MPDACE		19321		0		46		47		1		207.752688172

		TVSPRG		19363		118		68		67		3		143.4296296296

		IBEIST		19584		0		233		236		3		41.7569296375

		FINARN		19903		0				1		2		19903

		RJAAMM		19912		0		115		116		3		86.1991341991

		IWDTFS		19965		0		64		66		1		153.5769230769

		ANSPSA		20313		0		299		301		2		33.855

		IBESSG		20322		0		113		114		3		89.5242290749

		ANSVIT		20372		0		417		415		1		24.4855769231

		JKKVCE		21283		0		67		67		2		158.828358209

		LGLLUX		21288		0		483		484		2		22.0144777663

		ARGCDG		21527		11525		174		171		2		62.3971014493		0.5353741813

		IWDHAV		22052		0		38		39		3		286.3896103896

		JKKARN		22358		0		136		136		2		82.1985294118

		TARTUN		22702		0		95		94		3		120.1164021164

		DLHSTR		22745		0		304		304		2		37.4095394737

		IBETNG		23441		0		196		196		3		59.7984693878

		MPDPOP		23452		0		56		51		3		219.1775700935

		ANSHAJ		23832		0		540		544		2		21.9852398524

		IBEBLQ		23949		0		188		188		2		63.6941489362

		MPDPMI		24159		0		71		70		1		171.3404255319

		VRGGIG		24194		267		303		303		3		39.9240924092

		THYIST		24244		0		136		135		3		89.4612546125

		AEACUN		24923		0		53		53		3		235.1226415094

		ANSBJZ		24948		0		483		487		1		25.7195876289

		SIASIN		25070		0		94		94		3		133.3510638298

		PGAOPO		25189		0		535		740		2		19.7560784314

		AFRTLS		26271		0		523		522		2		25.1397129187

		PLMPUJ		26274		0		61		61		3		215.3606557377

		ANSTRN		27630		0		603		607		2		22.8347107438

		AEAFUE		28110		0		93		96		1		148.7301587302

		LITNCE		28587		0		726		725		2		19.7015851137

		BRTBHX		30418		0		30		35		2		467.9692307692

		ANSLUX		30640		0		585		585		2		26.188034188

		AEATUN		31586		0		113		113		3		139.7610619469

		SWRGVA		32162		0		587		583		3		27.4888888889

		JKKTFS		32569		165		145		139		1		114.6795774648

		MPDPUJ		32626		0		68		71		3		234.7194244604

		IBETLV		33026		0		258		260		3		63.7567567568

		CUBHAV		33222		472		84		85		3		196.5798816568

		AEAPUJ		33327		0		66		67		3		250.5789473684

		ANSMLN		34652		0		511		515		1		33.7738791423

		MSRCAI		35233		2558		182		178		3		97.8694444444		0.0726023898

		AFRBOD		35343		0		664		663		2		26.6337603617

		HLXCGN		37987		0		214		214		2		88.7546728972

		ANSMJV		39164		0		569		573		1		34.2942206655

		PUAMVD		40382		0		130		130		3		155.3153846154

		IBECPH		41151		4706		303		304		2		67.7940691928		0.1143593108

		FINHEL		41194		0		301		299		2		68.6566666667

		LOTWAW		42337		0		247		248		3		85.5292929293

		RAMCMN		43378		45		287		287		3		75.5714285714

		PGALIS		43715		916		870		663		2		28.5159817352

		MAHBUD		44005		0		275		275		3		80.0090909091

		IBEGYE		44580		5107		310		311		3		71.7874396135		0.1145580978

		THABKK		45180		0		130		130		3		173.7692307692

		AFLSVO		45697		0		276		276		3		82.7844202899

		IBEDKR		46196		0		221		222		3		104.2799097065

		ANSBLQ		46760		0		713		716		2		32.722183345

		JKKVIE		47113		0		318		318		2		74.0770440252

		AZALIN		47803		0		383		386		2		62.1625487646

		IBEOPO		48101		0		306		306		2		78.5964052288

		ROTOTP		49067		70		278		278		3		88.25

		DLHDUS		49190		0		593		589		2		41.6159052453

		ANSTLS		49625		0		949		951		2		26.1184210526

		BRTMAN		50870		0		187		217		2		125.9158415842

		ELYTLV		51463		133		206		206		3		124.9101941748

		OALATH		52512		733		287		287		2		91.4843205575

		LANFRA		53015		9444		240		240		2		110.4479166667		0.1781382628

		IBECMN		53468		0		303		303		3		88.2310231023

		AEAIBZ		53502		0		207		212		1		127.6897374702

		IBESJU		53605		0		131		132		3		203.8212927757

		ANSLYS		54487		0		896		896		2		30.4056919643

		AFRLYS		54688		0		832		829		2		32.92474413

		SWDEZE		56654		0		175		175		3		161.8685714286

		MPDTFS		57703		0		135		136		1		212.926199262

		IWDCUN		59068		0		97		96		3		306.0518134715

		IBEGIG		59844		2381		150		150		3		199.48		0.039786779

		IBETXL		60135		0		308		308		2		97.6217532468

		IBESPC		61064		0		284		284		1		107.5070422535

		IBEARN		61156		0		303		303		2		100.9174917492

		VLEVCE		62011		0		272		272		2		113.9908088235

		ANSMRS		62070		0		896		902		2		34.5216907675

		IBEDUB		64010		7		303		303		2		105.6270627063

		IBEVIE		64111		0		305		304		2		105.2725779967

		ANSNCE		65352		0		1192		1196		2		27.3668341709

		MPDCUN		65545		0		120		119		3		274.2468619247

		SASCPH		65568		0		300		299		2		109.4624373957

		DATBRU		68821		0		617		617		2		55.7706645057

		ANSZAZ		69030		0		1149		1151		1		30.0130434783

		IBEUIO		69821		0		1				3		69821

		IBEMAH		70186		0		367		366		1		95.7517053206

		IBEATH		70190		0		467		469		2		74.9893162393

		JKKVLC		70781		0		480		460		1		75.2989361702

		DALJFK		71205		5143		260		260		3		136.9326923077		0.0722280739

		BBRCCS		71763		0		191		191		3		187.8612565445

		BERPMI		73690		0		305		304		1		121.0016420361

		AEAMXP		73880		0		483		483		2		76.4803312629

		IBECDG		74511		0		498		498		2		74.8102409639

		ANSOPO		74898		0		1042		1048		2		35.8363636364

		IBEEAS		75201		0		516		520		1		72.5878378378

		JKKCPH		75368		3046		378		376		2		99.9575596817		0.0404150303

		EZYLPL		75996		0		304		304		2		124.9934210526

		JKKSCQ		78212		0		707		708		1		55.2734982332

		IBEIBZ		78896		0		370		372		1		106.3288409704

		EZYLGW		79128		0		304		306		2		129.7180327869

		EINDUB		79493		0		311		312		2		127.5971107544

		JKKMAH		80172		0		418		412		1		96.5927710843

		IBEJNB		80380		3127		203		204		3		197.4938574939		0.0389027121

		DALATL		81832		0		273		273		3		149.8754578755

		JKKFUE		83110		0		387		390		1		106.9626769627

		ACAYYZ		83184		0		248		248		3		167.7096774194

		IBECCS		83790		0		243		267		3		164.2941176471

		IBELIN		84293		0		303		303		2		139.097359736

		ANSPNA		84736		0		1093		1092		1		38.780778032

		AVABOG		86522		0		307		306		3		141.145187602

		LANSCL		90325		10004		243		243		3		185.853909465		0.1107556048

		ANSEAS		91487		0		1054		1060		1		43.2767265847

		CSAPRG		95579		0		483		482		3		99.0455958549

		IBESCL		95749		4147		257		258		3		185.9203883495		0.0433111573

		AEACCS		96822		0		258		259		3		187.2765957447

		IBEFUE		97331		0		351		351		1		138.6481481481

		TRAAMS		98754		0		451		452		2		109.3621262458

		AEASDQ		103505		10		252		253		3		204.9603960396

		AMXMEX		105096		0		345		347		3		151.8728323699

		AALMIA		107983		0		304		303		3		177.8962108731

		SWRZRH		108202		0		695		696		3		77.7872034508

		IBEPNA		108550		0		603		603		1		90.008291874

		IBEORD		110030		0		300		302		3		182.7740863787

		IBESDQ		110959		0		196		174		3		299.8891891892

		IBEBOG		112153		0		304		304		3		184.4621710526

		AEAAGP		113196		0		540		558		1		103.0928961749

		IBEVCE		114546		0		613		611		2		93.5833333333

		IBEGRU		114637		4885		304		305		3		188.2380952381		0.042612769

		IBEDUS		114718		0		905		905		2		63.3801104972

		VRGGRU		115921		0		4		8		3		9660.0833333333

		AEASCQ		116658		0		482		482		1		121.0145228216

		JKKOVD		117089		0		759		769		1		76.6289267016

		ANSLEI		117246		0		1412		1412		1		41.5177053824

		AEALGW		117246		132		532		533		2		110.0901408451

		BMALHR		119389		0		607		608		2		98.2625514403

		JKKVGO		119409		0		738		750		1		80.247983871

		IWDPUJ		121185		0		175		176		3		345.2564102564

		IBEZRH		121384		0		895		907		3		67.3607103219

		AEAACE		123173		0		465		463		1		132.7295258621

		DLHMUC		123859		0		749		750		2		82.6277518346

		AEAHAV		123892		0		296		298		3		208.5723905724

		AEAFCO		124506		0		557		557		2		111.7648114901

		COAEWR		129460		0		285		285		3		227.1228070175

		IBELIM		132360		5523		311		311		3		212.7974276527		0.0417271079

		JKKACE		132676		0		602		577		1		112.5326547922

		JKKFRA		138452		0		779		785		2		88.5242966752

		IBEGVA		144659		0		1201		1200		3		60.2494793836

		IBEACE		145158		0		464		463		1		156.5889967638

		IBEJFK		145800		13488		351		351		3		207.6923076923		0.0925102881

		IBEMIA		152079		12881		607		607		3		125.2710049423		0.0846993997

		EZYLTN		152897		0		606		606		2		126.152640264

		ANSSDR		156688		0		2183		2190		1		35.830779785

		IBEMUC		157236		0		908		911		2		86.4409015943

		JKKALC		160659		0		961		949		1		84.1146596859

		AEATFS		161321		0		591		588		1		136.828668363

		JKKIBZ		167473		0		795		791		1		105.5945775536

		AZAMXP		172878		0		897		899		2		96.2572383073

		ANSVLC		172912		0		2219		2192		1		39.2001813648

		AEATFN		174286		0		606		607		1		143.681780709

		IBEMXP		180161		0		904		903		2		99.7017155506

		IBEFRA		182086		0		1093		1090		2		83.4109024279

		IBEMEX		182976		8161		459		460		3		199.1033732318		0.0446014778

		IBEGRX		184290		0		1210		1214		1		76.0272277228

		IBEHAV		185736		4469		303		304		3		305.9901153213		0.0240610329

		AZAFCO		186931		0		907		905		2		103.162803532

		BAWLGW		186993		0		1050		1053		2		88.9172610556

		JKKBIO		187813		0		1337		1393		1		68.795970696

		DLHFRA		190093		11		846		843		2		112.5476613381

		AEALPA		190641		0		638		651		1		147.8983708301

		ARGEZE		198173		20604		377		374		3		263.878828229		0.1039697638

		IBEEZE		206215		12795		359		360		3		286.8080667594		0.0620468928

		JKKTFN		214545		0		1039		1040		1		103.1962481962

		TAPLIS		222573		42		1417		1417		2		78.5366972477

		VEXBRU		232363		0		1000		999		2		116.2396198099

		AEACDG		236901		0		957		960		2		123.579029734

		JKKLPA		251199		4012		1112		1133		1		111.8926503341		0.0159714012

		IBEXRY		254120		0		1212		1214		1		104.748557296

		IBEAMS		275152		0		1213		1214		2		113.3712402143

		JKKAGP		278540		25		1803		1774		1		77.8697232318

		IBETFS		286582		0		907		906		1		158.0706012135

		IBEBRU		287067		0		1257		1259		2		114.096581876

		IBELIS		294199		0		1509		1508		2		97.5137553861

		IBEOVD		329090		0		1608		1626		1		101.7594310451

		BAWLHR		333755		221		1510		1511		2		110.4783184376

				334361		3369						2.0923076923		0		0.0100759359

		JKKPMI		337338		0		2031		2074		1		82.1773447016

		IBEFCO		343940		0		1209		1210		2		142.1827201323

		KLMAMS		344228		0		1456		1456		2		118.2101648352

		IBELCG		348447		0		1662		1701		1		103.6119536128

		IBESVQ		377847		0		1948		1951		1		96.9086945371

		IBESCQ		382018		0		1817		1776		1		106.3228499861

		IBETFN		382849		0		983		987		1		194.3395939086

		IBEVLC		386820		0		1675		1674		1		115.5031352643

		IBEVGO		401379		0		1946		1962		1		102.707011259						Iberia		New York		207

		AEAPMI		414050		0		1663		1663		1		124.4888755262						Iberia		Havana		305

		IBEALC		437884		0		1839		1839		1		119.0549211528						Iberia		Buenos Aires		286.8

		IBEPMI		450122		0		2100		2097		1		107.2485108411						Iberia		Tenerife		194.33

		IBEBIO		459821		0		2451		2456		1		93.7071530467						Iberia		Bilbao		93.71

		AEABCN		464125		0		2071		2058		1		112.4061516106						Air Europa		Barcelona		112.41

		IBELHR		482173		0		1808		1807		2		133.3811894882						Iberia		Londres		133.38

		IBEORY		513705		0		2369		2363		2		108.559805579						Iberia		Paris		108.56

		AFRCDG		526761		0		2847		2850		2		92.4628751975						Air France		Paris		92.46

		IBELPA		601843		56		1875		1874		1		160.5342758069						Iberia		Las Palmas		160.53

		IBEAGP		693033		4650		2638		2638		1		131.3557619409		0.0067096372				Iberia		Malaga		131.36

		JKKBCN		809327		133		4371		4368		1		92.6109394668						Spanair		Barcelona		92.61

		IBEBCN		2112845		78051		10037		10045		1		105.21088537		0.0369411859				Iberia		Barcelona		105.21
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pax_cias

		Compania		tran		pax

		IBE		164479		14872646

		JKK		7381		3516498

		AEA		327		2853603

		ANS		0		1347272

		AFR		0		643063

		BAW		221		545088

		AZA		0		407612

		DLH		11		386056

		KLM		0		344228

		EZY		248		308023

		MPD		0		288394

		IWD		408		249148

		ARG		37571		238560

		VEX		0		232363

		TAP		82		223020

		SWR		0		156932

		VRG		452		154996

		DAL		10049		153147

		LAN		19448		143340

		COA		0		129460

		BMA		0		119494

		USA		0		113770

		AAL		0		107983

		AMX		0		105096

		TRA		0		98809

		CSA		0		95579

		PGA		2827		87887

		AVA		0		86679

		BRT		0		84537

		ACA		0		83184

		EIN		0		79824

		BER		0		73690

		BBR		0		71763

		DAT		0		68868

		SAS		0		65568

		VLE		0		64713

		THA		0		64394

		FIN		0		61097

		SWD		0		56654

		PUA		0		54020

		OAL		1358		52871

		ELY		133		51543

		PLM		0		49342

		ROT		70		49233

		AFL		0		45697

		RAM		66		45638

		MAH		0		44005

		MSR		2558		43513

		LOT		0		42445

		HLX		0		38331

		CUB		1592		37003

		LIT		0		28587

		TAR		0		28113

		SIA		0		25872

		THY		0		24507

		LGL		0		21384

		FUA		92		21026

		LTE		0		20263

		RJA		0		20202

		TVS		197		19419

		CES		0		17791

		LZB		711		17512

		EWF		0		17097

		DLA		0		16798

		DAH		0		15243

		OHY		224		14388

		TVL		0		14369

		CCE		701		14186

		MWA		0		12416

		AUI		2916		12069

		FHY		50		10894

		LXR		2210		10582

		AMV		16		10161

		GNF		0		9940

		AMC		0		9088

		SYR		63		7648

		LBT		0		7038

		SWE		0		6534

		GWI		0		6126

		TCV		0		6040

		SMX		0		5620

		LNE		0		5164

		IRA		0		5100

		FSH		652		4944

		EEZ		152		4806

		LXO		921		4249

		ISS		0		4246

		BAL		233		3460

		VSG		0		2658

		ABD		0		2254

		ADH		0		2054

		HOA		0		2026

		ELG		0		1933

		ZZZ		0		1794

		MNB		100		1769

		AUA		0		1749

		SRL		0		1664

		LLB		0		1547

		AZI		0		1460

		MON		0		1445

		FFR		0		1425

		SHK		0		1415

		PLK		135		1355

		TAS		153		1299

		SCY		0		1239

		EUH		0		1134

		PVV		132		1121

		GJT		0		1076

		BIE		0		1053

		EAF		0		1025

		JAT		0		990

		AMM		396		918

		BBG		0		862

		AEL		250		788

		CTN		0		693

		BLE		0		589

		SDM		0		574

		BPA		30		552

		EWG		0		549

		AHR		0		514

		AXY		0		514

		RZO		0		475

		AXL		0		443

		NOS		0		425

		LTU		0		408

		GES		0		401

		DBR		0		399

		CFG		0		345

		AEF		0		344

		MAS		0		303

		HHI		0		296

		DAN		0		271

		AEU		0		267

		LDA		0		256

		KZW		0		254

		MGX		0		222

		HSS		0		188

		NJE		0		172

		ADI		0		164

		SEU		0		163

		SKT		0		137

		BAF		0		130

		AWC		0		119

		NAY		0		118

		TCW		0		116

		OVA		0		106

		IBT		0		104

		PTI		0		100

		BRA		0		98

		I21		0		89

		AIS		0		85

		HER		0		85

		CKM		0		82

		FOB		0		78

		CVC		0		63

		FPG		0		57

		MAQ		0		57

		QAF		0		56

		FAG		0		54

		EXU		0		53

		SVA		0		49

		TJS		0		43

		IVE		0		36

		AVS		0		35

		OAV		0		32

		TWJ		0		32

		NOY		0		30

		WGT		0		29

		CEF		0		27

		GDA		0		27

		MAV		0		26

		EXH		0		22

		FYG		0		22

		JAF		0		18

		DSO		0		17

		MYO		0		17

		DCS		0		16

		SNM		0		16

		CJE		0		14

		CLS		0		14

		GZA		0		14

		EFF		0		13

		GEV		0		13

		UGC		0		13

		FLJ		0		12

		WAY		0		12

		DGX		0		11

		ORO		0		11

		AFP		0		10

		ARV		0		10

		DNC		0		10

		OJF		0		10

		FFD		0		9

		PUB		0		9

		SVW		0		9

		HEA		0		8

		SRK		0		8

		GED		0		7

		AAB		0		6

		ABR		0		6

		AJU		0		6

		AMI		0		6

		I20		0		6

		JAR		0		6

		LSK		0		6

		SAZ		0		6

		TAG		0		6

		ATJ		0		5

		AVB		0		5

		EAB		0		5

		TYW		0		5

		ADN		0		4

		BVR		0		4

		DEA		0		4

		FMC		0		4

		IFT		0		4

		LEA		0		4

		LVN		0		4

		NEX		0		4

		OXE		0		4

		BBL		0		3

		BES		0		3

		LNX		0		3

		CEG		0		2

		CLU		0		2

		EOL		0		2

		JCX		0		2

		NAN		0		2

		NFA		0		2

		OCF		0		2

		AMB		0		1

		EVN		0		1

		GOJ		0		1

		SPW		0		1

		TEX		0		1

		THZ		0		1

		AAG		0		0

		ADB		0		0

		ALR		0		0

		AME		0		0

		ANG		0		0

		AOW		0		0

		ARL		0		0

		BBA		0		0

		BCS		0		0

		BRS		0		0

		BRU		0		0

		BRW		0		0

		BWA		0		0

		BZH		0		0

		CAS		0		0

		CCF		0		0

		CFC		0		0

		CLG		0		0

		CPH		0		0

		CPI		0		0

		CRL		0		0

		CTM		0		0

		CYP		0		0

		DNM		0		0

		DRT		0		0

		ECA		0		0

		EEA		0		0

		EEC		0		0

		EIA		0		0

		ENW		0		0

		ERL		0		0

		EUY		0		0

		FDX		0		0

		FJE		0		0

		FNE		0		0

		FTL		0		0

		GAF		0		0

		GBJ		0		0

		GBL		0		0

		HLF		0		0

		HLR		0		0

		ICL		0		0

		IFA		0		0

		JMC		0		0

		LBR		0		0

		LCT		0		0

		LDI		0		0

		LIB		0		0

		LIN		0		0

		MDF		0		0

		MEM		0		0

		MJL		0		0

		MMD		0		0

		MMM		0		0

		MPH		0		0

		MRG		0		0

		MRT		0		0

		MXA		0		0

		MYT		0		0

		NGA		0		0

		NMB		0		0

		NTL		0		0

		NVR		0		0

		OGE		0		0

		ORZ		0		0

		PHV		0		0

		PLF		0		0

		PNR		0		0

		POT		0		0

		QAJ		0		0

		RAE		0		0

		RBA		0		0

		RGN		0		0

		RJZ		0		0

		RMA		0		0

		RPX		0		0

		RUS		0		0

		SLR		0		0

		SNB		0		0

		SOO		0		0

		SWT		0		0

		TCX		0		0

		TDC		0		0

		TJT		0		0

		TLY		0		0

		UNO		0		0

		UPS		0		0

		UYC		0		0

		UZB		0		0

		VEA		0		0

		VEE		0		0

		VHM		0		0

		VKG		0		0

		VRE		0		0

		WDL		0		0

		YSS		0		0
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cias

		Compania		zspectrum		pax		trans		Compania1		zspectrum1		pax1		trans1		Compania2		zspectrum2		pax2		trans2

		FPG		1		0		5		CEG		2		0		2		IBE		3		77009		2590656

		AFR		1		0		0		ADN		2		0		1		AEA		3		10		434532

		GBL		1		0		0		CKM		2		0		0		IWD		3		0		213214

		ATJ		1		0		4		AMI		2		0		0		ARG		3		20604		198173

		SWR		1		0		0		HOA		2		0		806		SWR		3		0		156932

		UPS		1		0		0		JCX		2		0		2		VRG		3		267		154996

		DAN		1		0		0		AZI		2		0		1460		DAL		3		5143		153037

		MAV		1		0		26		ENW		2		0		0		MPD		3		0		136595

		BWA		1		0		0		AUI		2		1288		501		COA		3		0		129460

		TVL		1		0		0		IVE		2		0		5		USA		3		0		113770

		ADI		1		0		99		AAG		2		0		0		AAL		3		0		107983

		ANS		1		0		859680		AMB		2		0		0		AMX		3		0		105096

		CCE		1		701		181		AVB		2		0		5		CSA		3		0		95579

		GZA		1		0		14		CRL		2		0		0		LAN		3		10004		90325

		AVS		1		0		23		AMX		2		0		0		AVA		3		0		86679

		AEA		1		0		1850582		ABR		2		0		6		ACA		3		0		83184

		BAW		1		0		0		AOW		2		0		0		BBR		3		0		71763

		SWE		1		0		6534		HLX		2		0		38331		SWD		3		0		56654

		OVA		1		0		81		FTL		2		0		0		PUA		3		0		54020

		EEC		1		0		0		BES		2		0		3		ELY		3		133		51463

		OHY		1		164		686		FMC		2		0		2		PLM		3		0		49342

		PVV		1		0		69		GED		2		0		7		ROT		3		70		49067

		AJU		1		0		2		AEF		2		0		344		AFL		3		0		45697

		PLM		1		0		0		GAF		2		0		0		RAM		3		45		45638

		TDC		1		0		0		ICL		2		0		0		THA		3		0		45180

		LCT		1		0		0		EEA		2		0		0		MAH		3		0		44005

		MEM		1		0		0		ERL		2		0		0		MSR		3		2558		42758

		IBE		1		82757		8726266		DGX		2		0		11		LOT		3		0		42337

		CLU		1		0		0		AXL		2		0		443		CUB		3		472		36447

		GJT		1		0		370		CLU		2		0		2		JKK		3		0		35281

		TAS		1		153		146		I21		2		0		84		TAR		3		0		28113

		RUS		1		0		0		GWI		2		0		6126		SIA		3		0		25357

		TEX		1		0		1		IFA		2		0		0		THY		3		0		24507

		PTI		1		0		40		GBL		2		0		0		RJA		3		0		20202

		TLY		1		0		0		IRA		2		0		176		TVS		3		118		19363

		BRU		1		0		0		AUA		2		0		1749		CES		3		0		17791

		JKK		1		4335		3121919		EAF		2		0		808		LZB		3		95		17034

		DAL		1		4906		110		AZA		2		0		407612		DAH		3		0		15243

		TJS		1		0		24		IFT		2		0		4		TVL		3		0		14369

		BIE		1		0		0		ARV		2		0		10		CCE		3		0		14005

		NAY		1		0		118		FDX		2		0		0		OHY		3		60		13702

		MMM		1		0		0		EUH		2		0		1134		MWA		3		0		12416

		AVB		1		0		0		AMM		2		222		916		AUI		3		1628		11568

		ERL		1		0		0		BRA		2		0		98		FHY		3		46		10634

		ANG		1		0		0		AJU		2		0		4		AMV		3		0		10161

		IFA		1		0		0		DLH		2		11		385957		LTE		3		0		9159

		AME		1		0		0		AFP		2		0		10		AMC		3		0		8991

		IWD		1		268		31415		DSO		2		0		14		LXR		3		1235		7376

		TAG		1		0		3		I20		2		0		6		SYR		3		1		7251

		HHI		1		0		148		CUB		2		1120		556		LBT		3		0		7038

		ARG		1		0		634		AMC		2		0		97		ANS		3		0		6163

		TCX		1		0		0		IBT		2		0		27		TCV		3		0		6040

		I21		1		0		5		DEA		2		0		4		LNE		3		0		5164

		FUA		1		92		16699		CFG		2		0		345		IRA		3		0		4924

		EXH		1		0		0		BRT		2		0		84537		FSH		3		652		4064

		IVE		1		0		31		DRT		2		0		0		LXO		3		0		3608

		VEA		1		0		0		JKK		2		3046		359298		VSG		3		0		2658

		MAQ		1		0		52		ELG		2		0		1933		MNB		3		100		1769

		HSS		1		0		184		DCS		2		0		12		LLB		3		0		1547

		ENW		1		0		0		BPA		2		30		552		FFR		3		0		1425

		RMA		1		0		0		GOJ		2		0		1		SHK		3		0		1415

		TCW		1		0		0		IBE		2		4713		3555724		TAS		3		0		1153

		EXU		1		0		45		BRW		2		0		0		FUA		3		0		1082

		PLF		1		0		0		FUA		2		0		3245		PVV		3		132		1052

		OAL		1		625		359		FLJ		2		0		12		PLK		3		135		1016

		GEV		1		0		0		CLS		2		0		14		JAT		3		0		990

		CKM		1		0		82		AWC		2		0		119		CTN		3		0		693

		RJA		1		0		0		GJT		2		0		610		SDM		3		0		574

		ALR		1		0		0		AEL		2		126		446		AHR		3		0		514

		VKG		1		0		0		KLM		2		0		344228		ZZZ		3		0		505

		DNM		1		0		0		BBL		2		0		3		EEZ		3		71		382

		AIS		1		0		0		AEA		2		317		568489		AEL		3		124		342

		LIN		1		0		0		EEC		2		0		0		MAS		3		0		303

		GOJ		1		0		0		CPI		2		0		0		KZW		3		0		254

		LTE		1		0		6813		EEZ		2		81		4424		MGX		3		0		222

		HLX		1		0		0		DAT		2		0		68821		LDA		3		0		126

		FHY		1		4		260		BWA		2		0		0		GJT		3		0		96

		CYP		1		0		0		AXY		2		0		514		CVC		3		0		63

		SRK		1		0		2		HLF		2		0		0		SVA		3		0		49

		MPD		1		0		149861		EWG		2		0		549		NJE		3		0		35

		EZY		1		248		2		BVR		2		0		4		GES		3		0		29

		EIN		1		0		131		BLE		2		0		589		FAG		3		0		27

		RZO		1		0		146		HEA		2		0		8		SKT		3		0		21

		EUY		1		0		0		BRS		2		0		0		FPG		3		0		21

		BPA		1		0		0		ATJ		2		0		1		CEF		3		0		14

		AFL		1		0		0		ADI		2		0		52		ADI		3		0		13

		FSH		1		0		880		CES		2		0		0		IBT		3		0		12

		SRL		1		0		1664		HLR		2		0		0		SVW		3		0		8

		EFF		1		0		13		BIE		2		0		1053		EXU		3		0		6

		SKT		1		0		74		HHI		2		0		148		SRK		3		0		6

		AMV		1		16		0		AIS		2		0		85		AMI		3		0		6

		RGN		1		0		0		GEV		2		0		13		SAZ		3		0		6

		DBR		1		0		0		BAL		2		0		3264		EAB		3		0		5

		IBT		1		0		65		DLA		2		0		16798		LSK		3		0		4

		MPH		1		0		0		EXH		2		0		22		NOY		3		0		4

		FNE		1		0		0		CEF		2		0		13		HSS		3		0		4

		GES		1		0		259		CLG		2		0		0		JAF		3		0		2

		AMC		1		0		0		AEU		2		0		267		AMB		3		0		1

		AMM		1		174		2		AFR		2		0		643063		AME		3		0		0

		DCS		1		0		4		BAW		2		221		545088		EAF		3		0		0

		BAL		1		233		196		ANS		2		0		481429		BAW		3		0		0

		MWA		1		0		0		EZY		2		0		308021		NVR		3		0		0

		ELY		1		0		80		BMA		2		0		119494		FDX		3		0		0

		LXR		1		0		0		EIN		2		0		79693		MMM		3		0		0

		NOS		1		0		64		FIN		2		0		61097		OVA		3		0		0

		BCS		1		0		0		ARG		2		16967		39753		BCS		3		0		0

		MON		1		0		0		EWF		2		0		17097		NGA		3		0		0

		RJZ		1		0		0		GNF		2		0		9940		SEU		3		0		0

		TVS		1		79		56		IWD		2		140		4519		UYC		3		0		0

		TRA		1		0		55		ISS		2		0		4246		UNO		3		0		0

		ADN		1		0		3		ABD		2		0		2254		ABD		3		0		0

		AEU		1		0		0		ADH		2		0		2054		ADH		3		0		0

		DNC		1		0		10		BBG		2		0		862		EEA		3		0		0

		HOA		1		0		1220		DBR		2		0		399		LDI		3		0		0

		HLF		1		0		0		DAN		2		0		271		LCT		3		0		0

		DAT		1		0		47		BAF		2		0		130		DLH		3		0		0

		RBA		1		0		0		GES		2		0		113		RUS		3		0		0

		SAZ		1		0		0		HER		2		0		85		SOO		3		0		0

		ORO		1		0		11		FOB		2		0		78		POT		3		0		0

		ORZ		1		0		0		FPG		2		0		31		PTI		3		0		0

		MYO		1		0		13		FAG		2		0		27		OGE		3		0		0

		PUB		1		0		9		GDA		2		0		27		RMA		3		0		0

		PLK		1		0		339		FYG		2		0		22		QAF		3		0		0

		TWJ		1		0		0		JAF		2		0		16		UZB		3		0		0

		GAF		1		0		0		CJE		2		0		14		IVE		3		0		0

		CFG		1		0		0		AVS		2		0		12		CTM		3		0		0

		NJE		1		0		36		FFD		2		0		9		ORZ		3		0		0

		UGC		1		0		13		JAR		2		0		6		VEA		3		0		0

		AAB		1		0		0		AAB		2		0		6		AAB		3		0		0

		MSR		1		0		482		EXU		2		0		2		NTL		3		0		0

		MDF		1		0		0		EOL		2		0		2		MRT		3		0		0

		MNB		1		0		0		EVN		2		0		1		MYO		3		0		0

		BER		1		0		73690		ARL		2		0		0		BRS		3		0		0

		LXO		1		921		641		EIA		2		0		0		MJL		3		0		0

		EAF		1		0		217		BER		2		0		0		EIN		3		0		0

		DLH		1		0		99		BBA		2		0		0		ECA		3		0		0

		NOY		1		0		14		FJE		2		0		0		PLF		3		0		0

		OJF		1		0		5		FNE		2		0		0		PNR		3		0		0

		DSO		1		0		3		BCS		2		0		0		EIA		3		0		0

		FMC		1		0		2		CCF		2		0		0		HLR		3		0		0

		AEF		1		0		0		ADB		2		0		0		ADB		3		0		0

		AZA		1		0		0		ANG		2		0		0		AVS		3		0		0

		CAS		1		0		0		AVA		2		0		0		CPH		3		0		0

		FIN		1		0		0		BZH		2		0		0		HHI		3		0		0

		FTL		1		0		0		CFC		2		0		0		ICL		3		0		0

		GNF		1		0		0		CPH		2		0		0		JMC		3		0		0

		HER		1		0		0		CTM		2		0		0		LBR		3		0		0

		PNR		1		0		0		GBJ		2		0		0		RGN		3		0		0

		SWT		1		0		0		HSS		2		0		0		SWT		3		0		0

		VEE		1		0		0		JMC		2		0		0		YSS		3		0		0

										VEX		2		0		232363

										TAP		2		82		223020

										TRA		2		0		98754

										PGA		2		2827		87887

										SAS		2		0		65568

										VLE		2		0		64713

		VRE		1		0		0		LAN		2		9444		53015

										OAL		2		733		52512

										LIT		2		0		28587

										LGL		2		0		21384

										THA		2		0		19214

										SMX		2		0		5620

										LTE		2		0		4291

										LXR		2		975		3206

										MPD		2		0		1938

										MON		2		0		1445

										SCY		2		0		1239

										ZZZ		2		0		966

										SIA		2		0		515

										LZB		2		616		478

										LTU		2		0		408

										SYR		2		62		397

										NOS		2		0		361

										RZO		2		0		329

										MSR		2		0		273

										ROT		2		0		166

										SEU		2		0		163

										LDA		2		0		130

										TCW		2		0		116

										LOT		2		0		108

										NJE		2		0		101

										PTI		2		0		60

										QAF		2		0		56

										SKT		2		0		42

										OAV		2		0		32

										TWJ		2		0		32

										OVA		2		0		25

										TJS		2		0		19

										SNM		2		0		16

										NOY		2		0		12

										WAY		2		0		12

										MAQ		2		0		5

										OJF		2		0		5

										TYW		2		0		5

										LEA		2		0		4

										LVN		2		0		4

										MYO		2		0		4

										NEX		2		0		4

										OXE		2		0		4

										LNX		2		0		3

										TAG		2		0		3

										LSK		2		0		2

										NAN		2		0		2

										NFA		2		0		2

										OCF		2		0		2

										SPW		2		0		1

										SVW		2		0		1

										THZ		2		0		1

		ZZZ		1		0		323		LCT		2		0		0

		WGT		1		0		29		LBT		2		0		0

		VRG		1		0		0		LBR		2		0		0

										LDI		2		0		0

										LIB		2		0		0

										MAV		2		0		0

										MDF		2		0		0

										MJL		2		0		0

										MMD		2		0		0

										MNB		2		0		0

										MPH		2		0		0

										MRG		2		0		0

										MWA		2		0		0

										MXA		2		0		0

										MYT		2		0		0

										NGA		2		0		0

										NMB		2		0		0

										NTL		2		0		0

										NVR		2		0		0

										OHY		2		0		0

										ORZ		2		0		0

										PHV		2		0		0

										PLM		2		0		0

										PNR		2		0		0

										QAJ		2		0		0

										RAE		2		0		0

										RAM		2		21		0

										RBA		2		0		0

										RGN		2		0		0

										RJA		2		0		0

										RJZ		2		0		0

										RPX		2		0		0

										SLR		2		0		0

										SNB		2		0		0

										SVA		2		0		0

										SWR		2		0		0

										SWT		2		0		0

										TAR		2		0		0

										TJT		2		0		0

										UPS		2		0		0

										UYC		2		0		0

										VEA		2		0		0

										VHM		2		0		0

										VKG		2		0		0

										VRE		2		0		0

										VRG		2		185		0

										WDL		2		0		0

										WGT		2		0		0

										YSS		2		0		0



[Microsoft JET Created Table]00410070707

[Microsoft JET Created Table]00410070707

[Microsoft JET Created Table]00410070707



aerop

		Aeropuerto		pax		tran

		BCN		3391727		85223

		PMI		1309752		107

		AGP		1086676		5165

		LPA		1060302		4301

		LHR		935404		242

		CDG		863203		12505

		TFN		771918		0

		AMS		719641		0

		FCO		677927		0

		BIO		648556		250

		VLC		631251		79

		ALC		602956		0

		BRU		592490		0

		SCQ		577594		0

		TFS		572154		165

		LIS		569445		3837

		FRA		564044		9640

		VGO		520863		0

		ORY		513980		140

		EZE		461044		33399

		OVD		448678		57

		MXP		433886		207

		ACE		426092		269

		LGW		401958		5796

		SVQ		381595		0

		HAV		364904		4941

		LCG		348520		0

		IBZ		315587		0

		MEX		288143		8161

		MUC		281159		0

		MIA		260066		12881

		XRY		254344		0

		CCS		252392		0

		GRU		230567		4885

		ZRH		229903		0

		FUE		224825		0

		JFK		218052		18631

		SDQ		215114		10

		PUJ		213412		0

		VCE		202671		0

		CUN		201754		0

		BOG		199212		0

		PNA		193417		0

		SCL		186078		14151

		GRX		184312		0

		CPH		182108		7752

		GVA		179122		0

		EAS		166695		0

		DUS		164348		0

		MAH		164340		0

		SDR		157187		0

		LTN		154613		0

		DUB		152030		192

		OPO		149040		0

		LIN		137870		0

		LIM		132365		5523

		ATH		131323		913

		EWR		129505		0

		PRG		121449		118

		LEI		117374		0

		PHL		113484		0

		VIE		112605		0

		ORD		110030		0

		LYS		109396		0

		ARN		103831		0

		GIG		97678		2648

		CMN		96846		45

		NCE		94487		0

		TLV		84489		133

		YYZ		83184		0

		ATL		81832		0

		JNB		80380		3127

		TLS		76102		0

		LPL		75996		0

		MAN		73406		0

		ZAZ		73347		60

		BLQ		71665		0

		UIO		70314		0

		CAI		70046		3210

		MRS		65429		62

		SPC		65160		0

		BUD		64617		0

		IST		62185		206

		TXL		60985		0

		CGN		60890		0

		SJO		56887		0

		TUN		54987		0

		SJU		54657		0

		LUX		52194		0

		DKR		50681		0

		GYE		49424		5107

		OTP		49067		70

		TRN		49061		1911

		SVO		48126		109

		BKK		45301		0

		WAW		42985		0

		HEL		41405		0

		MVD		40382		0

		BHX		39496		0

		MJV		39220		0

		STR		36054		0

		BOD		35360		0

		MLN		34671		0

		SSG		33717		0

		PSA		31062		30

		TNG		29436		0

		GUA		29105		0

		POP		26417		0

		SIN		25070		0

		BJZ		25019		0

		HAJ		23916		0

		LXR		21576		0

		VIT		21071		0

		AMM		19912		0

		LRM		19743		0

		REU		19242		0

		OSL		19104		0

		SXB		17784		0

		PTY		17555		0

		VRN		17335		0

		SOF		17217		95

		BSL		16578		0

		MIR		15579		0

		PEK		14964		0

		MGA		13988		0

		ALG		12935		0

		HAM		12123		0

		KBP		11647		1628

		LEN		10835		0

		EDI		10788		0

		MBJ		10657		0

		SAP		9849		0

		MLA		9771		0

		NAT		9386		0

		ASW		9197		0

		RJL		8432		0

		SAL		7806		0

		LED		7748		158

		CTA		7114		0

		DAM		6772		1

		NAV		6625		0

		SID		6203		8

		MLE		6133		1057

		DME		5843		0

		SSA		5109		0

		THR		4924		0

		BBU		4623		0

		DBV		3897		0

		PVG		3570		0

		SCU		3225		0

		SSH		3217		0

		BGO		2697		0

		PMO		2516		0

		RAK		2490		0

		ORK		2357		0

		CIA		2280		0

		TIN		1671		0

		SVG		1552		0

		FAO		1550		0

		VVI		1547		0

		ZNZ		1462		0

		GLA		1449		0

		SKG		1309		0

		BEG		1212		0

		BEY		1153		0

		BJV		1123		0

		STN		1096		0

		FEZ		1076		0

		LOS		1047		0

		HER		954		0

		ORN		897		0

		OLB		791		0

		PTP		724		195

		RHO		691		0

		PAD		601		0

		NAS		599		0

		VRA		551		37

		CAG		545		0

		ALA		526		0

		ALP		479		0

		DTM		406		0

		MOW		405		0

		ACC		396		0

		NAP		386		0

		VLL		379		0

		SXF		374		0

		KEM		369		0

		RVN		357		0

		SKP		345		0

		AHO		336		0

		SOU		329		0

		BRS		314		0

		ZAG		311		0

		DLM		309		0

		LCA		290		0

		VBS		290		0

		LAX		286		0

		REC		284		0

		MAD		272		0

		FDH		265		0

		ZNQ		264		0

		AYT		263		0

		BDA		254		0

		TLN		254		0

		BOH		252		0

		LBG		249		0

		RLG		249		0

		SDJ		242		0

		EMA		235		0

		BGY		228		0

		BFS		227		0

		EVN		227		0

		AOI		220		0

		RMI		206		0

		KRF		186		0

		VKO		182		0

		CTT		179		0

		LYN		172		0

		ABZ		168		0

		BAQ		157		0

		PUY		151		0

		YHZ		150		0

		FLR		149		0

		338		143		0

		FMO		133		0

		LID		130		0

		DRS		118		0

		SAO		106		0

		OZZ		92		0

		DXB		91		0

		KMG		91		0

		NDB		83		0

		GRZ		71		0

		SEL		71		0

		CEG		69		0

		BIQ		59		0

		FAB		58		0

		RBA		58		0

		KLV		57		0

		EIN		56		0

		CFE		52		0

		GOA		44		0

		GRO		44		0

		TOE		44		0

		IAD		37		0

		HME		31		0

		NTE		31		0

		TEB		28		0

		FOR		27		0

		YQX		25		0

		CAS		23		0

		ZZZ		20		0

		RTM		19		0

		NHT		18		0

		DHA		17		0

		TOJ		17		0

		JED		16		0

		BED		15		0

		BRN		14		0

		DOL		14		0

		ILG		14		0

		305		12		0

		SBK		12		0

		THF		12		0

		BIG		11		0

		BQH		11		0

		GEN		11		0

		SMA		11		0

		RUH		10		0

		NUE		9		0

		ILM		8		0

		LGG		8		0

		MJI		8		0

		SIR		8		0

		TLC		8		0

		TSF		8		0

		VIC		8		0

		DAL		7		0

		HPN		7		0

		LGA		7		0

		QTV		7		0

		111		6		0

		BAK		6		0

		CEQ		6		0

		DOH		6		0

		FKB		6		0

		MDW		6		0

		ODB		6		0

		PNL		6		0

		SLM		6		0

		YUL		6		0

		CFR		5		0

		CMR		5		0

		DND		5		0

		JER		5		0

		MIL		5		0

		SZG		5		0

		104		4		0

		AAE		4		0

		ELP		4		0

		KWI		4		0

		LBV		4		0

		MCV		4		0

		PDL		4		0

		REG		4		0

		TIP		4		0

		TNF		4		0

		330		3		0

		ADB		3		0

		BDX		3		0

		BUE		3		0

		CMF		3		0

		MZM		3		0

		XCR		3		0

		XLW		3		0

		ZAD		3		0

		AQJ		2		0

		BFI		2		0

		CBG		2		0

		EBM		2		0

		ERF		2		0

		GGW		2		0

		KEF		2		0

		LBA		2		0

		MCO		2		0

		NGO		2		0

		NIT		2		0

		PWK		2		0

		STA		2		0

		ZVM		2		0

		332		1		0

		600		1		0

		BGR		1		0

		BHQ		1		0

		BWE		1		0

		BZR		1		0

		ERH		1		0

		FNC		1		0

		IAM		1		0

		KIR		1		0

		LGB		1		0

		MSY		1		0

		NBO		1		0

		PMF		1		0

		SMV		1		0

		SWF		1		0

		XHE		1		0

		YYT		1		0

		101		0		0

		117		0		0

		130		0		0

		133		0		0

		145		0		0

		331		0		0

		367		0		0

		AAL		0		0

		ABC		0		0

		ABJ		0		0

		ABV		0		0

		ACH		0		0

		ADJ		0		0

		ADW		0		0

		AGA		0		0

		AJA		0		0

		ALY		0		0

		ASU		0		0

		AUH		0		0

		AUR		0		0

		AUS		0		0

		BBS		0		0

		BHD		0		0

		BJS		0		0

		BLL		0		0

		BMA		0		0

		BOS		0		0

		BOU		0		0

		BRE		0		0

		BSB		0		0

		BTS		0		0

		BZZ		0		0

		CAT		0		0

		CAY		0		0

		CFU		0		0

		CGG		0		0

		CPT		0		0

		CTS		0		0

		CVT		0		0

		CWL		0		0

		DFW		0		0

		DLA		0		0

		DNR		0		0

		EAP		0		0

		EGS		0		0

		ESB		0		0

		ESS		0		0

		ETZ		0		0

		EXT		0		0

		FNI		0		0

		GDL		0		0

		GHA		0		0

		GRJ		0		0

		GRY		0		0

		HHN		0		0

		HIJ		0		0

		HRG		0		178

		HUY		0		0

		INN		0		0

		JYV		0		0

		KAN		0		0

		KLU		0		0

		KRK		0		0

		KSF		0		0

		KTW		0		0

		KUL		0		0

		LAD		0		0

		LDE		0		0

		LEH		0		0

		LFS		0		0

		LFW		0		0

		LIL		0		0

		LJU		0		0

		LNZ		0		0

		LRH		0		0

		LUG		0		0

		LYX		0		0

		MBX		0		0

		MED		0		0

		MEM		0		0

		MLH		0		0

		MPL		0		0

		MRU		0		0

		MSE		0		0

		MST		0		0

		MZJ		0		0

		NCL		0		0

		NCY		0		0

		NKC		0		0

		NSI		0		0

		NVS		0		0

		ORB		0		0

		ORE		0		0

		OST		0		0

		OUA		0		0

		PAR		0		0

		PDK		0		0

		PDV		0		0

		PGF		0		0

		PHX		0		0

		PIK		0		0

		PIS		0		0

		POX		0		0

		POZ		0		0

		PRN		0		0

		PSR		0		0

		PUF		0		0

		PVD		0		0

		QLA		0		0

		QSA		0		0

		QYR		0		0

		REK		0		0

		RMS		0		0

		RNS		0		0

		SAV		0		0

		SCN		0		0

		SEA		0		0

		SEN		0		0

		SFB		0		0

		SGD		0		0

		SHA		0		0

		SNN		0		0

		SPU		0		0

		SXM		0		0

		TAS		0		0

		TER		0		0

		TOS		0		0

		TRD		0		0

		TRF		0		0

		TRS		0		0

		TUF		0		0

		VCP		0		0

		VNO		0		0

		VXO		0		0

		WIE		0		0

		XFW		0		0

		XMF		0		0

		XXX		0		0
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		500		500		500		500
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		900		900		900		900

		950		950		950		950
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		2000		2000		2000		2000
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		2150		2150		2150		2150

		2200		2200		2200		2200

		2250		2250		2250		2250

		2300		2300		2300		2300



Free flow speed = 88 km/h

Free flow speed = 96 km/h

Free flow speed = 104 km/h

Free flow speed = 112 km/h

15 minutes traffic volume peak, vehicle/hour/lane

Ideal average speed of the traffic flow, km/h
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4 lanes

		szabad áramlási sebesség

				N		88		96		104		112

				0		88		96		104		112

				50		88		96		104		112

				100		88		96		104		112

				150		88		96		104		112

				200		88		96		104		112

				250		88		96		104		112

				300		88		96		104		112

				350		88		96		104		112

				400		88		96		104		112

				450		88		96		104		112

				500		88		96		104		112

				550		88		96		104		112

				600		88		96		104		112

				650		88		96		104		112

				700		88		96		104		112

				750		88		96		104		112

				800		88		96		104		112

				850		88		96		104		112

				900		88		96		104		112

				950		88		96		104		112

				1000		88		96		104		112

				1050		88		96		104		112

				1100		88		96		104		112

				1150		88		96		104		112

				1200		88		96		104		112

				1250		88		96		104		112

				1300		88		96		104		112

				1350		88		96		104		111.9

				1400		88		96		104		111.8

				1450		88		96		104		111.6

				1500		88		96		103.9		111.3

				1550		88		96		103.7		110.9

				1600		88		96		103.4		110.4

				1650		88		95.9		103		109.9

				1700		88		95.7		102.5		108.9

				1750		88		95.4		101.9		108.3

				1800		87.8		95		101.2		107.5

				1850		87.5		94.4		100.4		106.6

				1900		87.1		93.7		99.5		105.6

				1950		86.6		92.9		98.3		104.5

				2000		86		92		97		103.3

				2050		85		90.8		95.5		102

				2100		83.7		89.3		93.8		100.5

				2150		82.1		87.4		92		98.5

				2200		80		85		90		96

				2250		0		0		0		0

				2300		0		0		0		0

				2350		0		0		0		0

				2400		0		0		0		0
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&A

&P. oldal

Free flow speed = 88 km/h

Free flow speed = 96 km/h

Free flow speed = 104 km/h

Free flow speed = 112 km/h

15 minutes traffic volume peak

Ideal average speed of traffic flow
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6 or more lanes

		szabad áramlási sebesség

				N		88		96		104		112

				0		88		96		104		112

				50		88		96		104		112

				100		88		96		104		112

				150		88		96		104		112

				200		88		96		104		112

				250		88		96		104		112

				300		88		96		104		112

				350		88		96		104		112

				400		88		96		104		112

				450		88		96		104		112

				500		88		96		104		112

				550		88		96		104		112

				600		88		96		104		112

				650		88		96		104		112

				700		88		96		104		112

				750		88		96		104		112

				800		88		96		104		112

				850		88		96		104		112

				900		88		96		104		112

				950		88		96		104		112

				1000		88		96		104		112

				1050		88		96		104		112

				1100		88		96		104		112

				1150		88		96		104		112

				1200		88		96		104		112

				1250		88		96		104		112

				1300		88		96		104		112

				1350		88		96		104		111.9

				1400		88		96		104		111.8

				1450		88		96		104		111.6

				1500		88		96		103.9		111.3

				1550		88		96		103.7		110.9

				1600		88		96		103.4		110.4

				1650		88		95.9		103		109.8

				1700		88		95.7		102.4		109.2

				1750		88		95.4		101.7		108.4

				1800		87.8		95		101		107.5

				1850		87.5		94.4		100		106.5

				1900		87		93.6		98.8		105.4

				1950		86.2		92.7		97.5		104.2

				2000		85		91.3		96		103

				2050		83.8		89.8		94.4		101.8

				2100		82.6		88.2		92.8		100.5

				2150		81.3		86.2		91		99.1

				2200		80		84		89		97.4

				2250		78.6		81.8		87		95.5

				2300		77		80		85		93

				2350		0		0		0		0

				2400		0		0		0		0
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&A

&P. oldal

Free flow speed = 88 km/h

Free flow speed = 96 km/h

Free flow speed = 104 km/h

Free flow speed = 112 km/h

15 minutes traffic volume peak

Ideal average speed of the traffic flow

6 or more lane motorway linear path element speed - traffic volume relations
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LOS 4

		szabad áramlási sebesség

				N		88		96		104		112		a		b		c		d		e		f

				0		88		96		104		112		0		0		0		0		0		0

				50		88		96		104		112		8		5.0909090909		3.3303030303		2.487804878		1.8181818182

				100		88		96		104		112		16		10.1818181818		6.6606060606		4.9756097561		3.6363636364

				150		88		96		104		112		24		15.2727272727		9.9909090909		7.4634146341		5.4545454545

				200		88		96		104		112		32		20.3636363636		13.3212121212		9.9512195122		7.2727272727

				250		88		96		104		112		40		25.4545454545		16.6515151515		12.4390243902		9.0909090909

				300		88		96		104		112		48		30.5454545455		19.9818181818		14.9268292683		10.9090909091

				350		88		96		104		112		56		35.6363636364		23.3121212121		17.4146341463		12.7272727273

				400		88		96		104		112		64		40.7272727273		26.6424242424		19.9024390244		14.5454545455

				450		88		96		104		112		72		45.8181818182		29.9727272727		22.3902439024		16.3636363636

				500		88		96		104		112		80		50.9090909091		33.303030303		24.8780487805		18.1818181818

				550		88		96		104		112		88		56		36.6333333333		27.3658536585		20

				600		88		96		104		112		96		61.0909090909		39.9636363636		29.8536585366		21.8181818182

				650		88		96		104		112		104		66.1818181818		43.2939393939		32.3414634146		23.6363636364

				700		88		96		104		112		112		71.2727272727		46.6242424242		34.8292682927		25.4545454545

				750		88		96		104		112				76.3636363636		49.9545454545		37.3170731707		27.2727272727

				800		88		96		104		112				81.4545454545		53.2848484848		39.8048780488		29.0909090909

				850		88		96		104		112				86.5454545455		56.6151515152		42.2926829268		30.9090909091

				900		88		96		104		112				91.6363636364		59.9454545455		44.7804878049		32.7272727273

				950		88		96		104		112				96.7272727273		63.2757575758		47.2682926829		34.5454545455

				1000		88		96		104		112				101.8181818182		66.6060606061		49.756097561		36.3636363636

				1050		88		96		104		112				106.9090909091		69.9363636364		52.243902439		38.1818181818

				1100		88		96		104		112				112		73.2666666667		54.7317073171		40

				1150		88		96		104		112						76.596969697		57.2195121951		41.8181818182

				1200		88		96		104		112						79.9272727273		59.7073170732		43.6363636364

				1250		88		96		104		112						83.2575757576		62.1951219512		45.4545454545

				1300		88		96		104		112						86.5878787879		64.6829268293		47.2727272727

				1350		88		96		104		111.9						89.9181818182		67.1707317073		49.0909090909

				1400		88		96		104		111.8						93.2484848485		69.6585365854		50.9090909091

				1450		88		96		104		111.6						96.5787878788		72.1463414634		52.7272727273

				1500		88		96		103.9		111.3						99.9090909091		74.6341463415		54.5454545455

				1550		88		96		103.7		110.9						103.2393939394		77.1219512195		56.3636363636

				1600		88		96		103.4		110.4						106.5696969697		79.6097560976		58.1818181818

				1650		88		95.9		103		109.9						109.9		82.0975609756		60

				1700		88		95.7		102.5		108.9								84.5853658537		61.8181818182

				1750		88		95.4		101.9		108.3								87.0731707317		63.6363636364

				1800		87.8		95		101.2		107.5								89.5609756098		65.4545454545

				1850		87.5		94.4		100.4		106.6								92.0487804878		67.2727272727

				1900		87.1		93.7		99.5		105.6								94.5365853659		69.0909090909

				1950		86.6		92.9		98.3		104.5								97.0243902439		70.9090909091

				2000		86		92		97		103.3								99.512195122		72.7272727273

				2050		85		90.8		95.5		102								102		74.5454545455

				2100		83.7		89.3		93.8		100.5										76.3636363636

				2150		82.1		87.4		92		98.5										78.1818181818

				2200		80		85		90		96										80

				2250		0		0		0		0

				2300		0		0		0		0

				2350		0		0		0		0

				2400		0		0		0		0
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&A

&P. oldal

Free flow speed = 88 km/h

Free flow speed = 96 km/h

Free flow speed = 104 km/h

Free flow speed = 112 km/h

LOS A limit

LOS B limit

LOS C limit

LOS D limit

LOS E limit

15 minutes traffic volume peak

Ideal traffic flow average speed

4 lane motorway linear path element speed - traffic volume relations

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



LOS 6 or more

		szabad áramlási sebesség

				N		88		96		104		112		a		b		c		d		e		f

				0		88		96		104		112		0		0		0		0		0		0

				50		88		96		104		112		8		5.0909090909		3.3272727273		2.4829268293		1.6739130435

				100		88		96		104		112		16		10.1818181818		6.6545454545		4.9658536585		3.347826087

				150		88		96		104		112		24		15.2727272727		9.9818181818		7.4487804878		5.0217391304

				200		88		96		104		112		32		20.3636363636		13.3090909091		9.9317073171		6.6956521739

				250		88		96		104		112		40		25.4545454545		16.6363636364		12.4146341463		8.3695652174

				300		88		96		104		112		48		30.5454545455		19.9636363636		14.8975609756		10.0434782609

				350		88		96		104		112		56		35.6363636364		23.2909090909		17.3804878049		11.7173913043

				400		88		96		104		112		64		40.7272727273		26.6181818182		19.8634146341		13.3913043478

				450		88		96		104		112		72		45.8181818182		29.9454545455		22.3463414634		15.0652173913

				500		88		96		104		112		80		50.9090909091		33.2727272727		24.8292682927		16.7391304348

				550		88		96		104		112		88		56		36.6		27.312195122		18.4130434783

				600		88		96		104		112		96		61.0909090909		39.9272727273		29.7951219512		20.0869565217

				650		88		96		104		112		104		66.1818181818		43.2545454545		32.2780487805		21.7608695652

				700		88		96		104		112		112		71.2727272727		46.5818181818		34.7609756098		23.4347826087

				750		88		96		104		112				76.3636363636		49.9090909091		37.243902439		25.1086956522

				800		88		96		104		112				81.4545454545		53.2363636364		39.7268292683		26.7826086957

				850		88		96		104		112				86.5454545455		56.5636363636		42.2097560976		28.4565217391

				900		88		96		104		112				91.6363636364		59.8909090909		44.6926829268		30.1304347826

				950		88		96		104		112				96.7272727273		63.2181818182		47.1756097561		31.8043478261

				1000		88		96		104		112				101.8181818182		66.5454545455		49.6585365854		33.4782608696

				1050		88		96		104		112				106.9090909091		69.8727272727		52.1414634146		35.152173913

				1100		88		96		104		112				112		73.2		54.6243902439		36.8260869565

				1150		88		96		104		112						76.5272727273		57.1073170732		38.5

				1200		88		96		104		112						79.8545454545		59.5902439024		40.1739130435

				1250		88		96		104		112						83.1818181818		62.0731707317		41.847826087

				1300		88		96		104		112						86.5090909091		64.556097561		43.5217391304

				1350		88		96		104		111.9						89.8363636364		67.0390243902		45.1956521739

				1400		88		96		104		111.8						93.1636363636		69.5219512195		46.8695652174

				1450		88		96		104		111.6						96.4909090909		72.0048780488		48.5434782609

				1500		88		96		103.9		111.3						99.8181818182		74.487804878		50.2173913043

				1550		88		96		103.7		110.9						103.1454545455		76.9707317073		51.8913043478

				1600		88		96		103.4		110.4						106.4727272727		79.4536585366		53.5652173913

				1650		88		95.9		103		109.8						109.8		81.9365853659		55.2391304348

				1700		88		95.7		102.4		109.2								84.4195121951		56.9130434783

				1750		88		95.4		101.7		108.4								86.9024390244		58.5869565217

				1800		87.8		95		101		107.5								89.3853658537		60.2608695652

				1850		87.5		94.4		100		106.5								91.8682926829		61.9347826087

				1900		87		93.6		98.8		105.4								94.3512195122		63.6086956522

				1950		86.2		92.7		97.5		104.2								96.8341463415		65.2826086957

				2000		85		91.3		96		103								99.3170731707		66.9565217391

				2050		83.8		89.8		94.4		101.8								101.8		68.6304347826

				2100		82.6		88.2		92.8		100.5										70.3043478261

				2150		81.3		86.2		91		99.1										71.9782608696

				2200		80		84		89		97.4										73.652173913

				2250		78.6		81.8		87		95.5										75.3260869565

				2300		77		80		85		93										77

				2350		0		0		0		0

				2400		0		0		0		0





LOS 6 or more
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15 minutes traffic volume peak

Ideal traffic flow average speed

6 or more lane motorway linear path element speed - traffic volume relations
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temp

		szabad áramlási sebesség

				N		88		96		104		112

				0		88		96		104		112

				50		88		96		104		112

				100		88		96		104		112

				150		88		96		104		112

				200		88		96		104		112

				250		88		96		104		112

				300		88		96		104		112

				350		88		96		104		112

				400		88		96		104		112

				450		88		96		104		112

				500		88		96		104		112

				550		88		96		104		112

				600		88		96		104		112

				650		88		96		104		112

				700		88		96		104		112

				750		88		96		104		112

				800		88		96		104		112

				850		88		96		104		112

				900		88		96		104		112

				950		88		96		104		112

				1000		88		96		104		112

				1050		88		96		104		112

				1100		88		96		104		112

				1150		88		96		104		112

				1200		88		96		104		112

				1250		88		96		104		112

				1300		88		96		104		112

				1350		88		96		104		111.9

				1400		88		96		104		111.8

				1450		88		96		104		111.6

				1500		88		96		103.9		111.3

				1550		88		96		103.7		110.9

				1600		88		96		103.4		110.4

				1650		88		95.9		103		109.9

				1700		88		95.7		102.5		108.9

				1750		88		95.4		101.9		108.3

				1800		87.8		95		101.2		107.5

				1850		87.5		94.4		100.4		106.6

				1900		87.1		93.7		99.5		105.6

				1950		86.6		92.9		98.3		104.5

				2000		86		92		97		103.3

				2050		85		90.8		95.5		102

				2100		83.7		89.3		93.8		100.5

				2150		82.1		87.4		92		98.5

				2200		80		85		90		96

				2250		0		0		0		0

				2300		0		0		0		0

				2350		0		0		0		0

				2400		0		0		0		0





temp

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0



&A

&P. oldal

Free flow speed = 88 km/h

Free flow speed = 96 km/h

Free flow speed = 104 km/h

Free flow speed = 112 km/h

15 minutes traffic volume peak

Ideal traffic flow average speed

4 lane motorway linear path element speed - traffic volume relations
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