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1 Abstract

This document is written for people who are not economists, but for the layman (written by a layman) in understanding the barriers of implementing a Social Marginal Cost Pricing (SMCP) mechanism for the air transport sector. It does this by explaining what is meant by SMCP, how the air transport sector works, its market structure, the work done by EUROCONTROL and others in this area and the barriers to implementing SMCP. Finally it concludes by giving an assessment of the current situation and the outstanding issues.
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2 Introduction

The European Commission made a directive in 1998 that all transportation should use the method of marginal cost pricing for setting its charges, by reflecting the social costs (including environmental) within these charges. It is based on the principle that the polluter pays. 

At the EUROCONTROL Experimental Centre over the past few years we have been working on studying the impact that aviation transport has on the environment with regards to noise and pollution. Just recently we’ve expanded into the area to investigating the economical impact of air transport within Europe. This is an extension of previous work done but to all intents and purposes we are still new in this area, so understanding the concept of Social Marginal Cost Pricing and the barriers in such a short time was quite a task. 

To merge the first two paragraphs and come up with paper discussion on the barriers to social marginal cost pricing was deemed a bit of an unreachable goal. Instead this paper tries to explain all the aspects SMCP and what barriers have been identified, such that it's understandable to the layman (i.e. the author

Here we go!

3 Social Marginal Cost Pricing  

To say to a layman “Social Marginal Cost Pricing”, you are likely to be received by a blank face or the response “Social Marginal what?”  This means a few basic economic principles need to be explained.

Marginal Costing (MC): The change in total cost that is incurred by the production of the last unit. The marginal cost (MC) of the 4th unit is equal to the total cost (TC) of 4 units - the total cost of 3 units. MC (4) = TC (4) - TC (3).
Marginal Cost Pricing (MCP): A pricing policy in which price is set equal to (long-run) marginal cost. Marginal cost pricing in an economy leads to the achievement of Pareto Optimality, if there are no externalities in production or consumption.

Externalities: External costs or benefits.  They can occur either as part of the production process or when a good is being consumed. 

External Costs: These arise as part of a production or consumption process, but are incurred by people other than those selling or buying the good.  Because of this they are ignored in the process of determining how much of the good is bought and sold.  External costs are the commonest form of externality.

External Benefits: These are gains to people other than the sellers and buyers of the good.  They occur either when a good is produced or when it is consumed.  They are not taken into account by the process that determines how much of the good is bought and sold. Social Benefits are private consumption benefits plus externalities in consumption, external benefits being added and external costs subtracted.

Social Costs: These are private production costs plus externalities in production, external costs being added and external benefits subtracted.

Social Benefits: These are private consumption benefits plus externalities in consumption, external benefits being added and external costs subtracted.

So from the above definitions we can now say what Marginal Social Cost Pricing: meant

“A pricing policy in which price is set equal to (long-run) marginal social cost”:

I'm not sure that helped, so in layman terms:

“A pricing policy in which price is set equal to your production costs and the costs less the benefits of the affects your business has on others (including the environment and buildings, etc.) that are not directly related to your business/market”:

Also there is the difference"long0run" and "short-run" Marginal Cost Pricing and it is:

"Long-run marginal costs is the change in the long-run total cost of producing a good or service resulting from a change in the quantity of output produced. Like all marginals, long-run marginal cost is the increment in the corresponding total. What's most notable about long-run marginal cost, however, is that we are operating in the long run. Unlike the short run, in which at least one input is fixed, there are no fixed inputs in the long run. As such, there is only variable cost. This means that long-run marginal cost is the result of changes in the cost of all inputs."
Is it any clearer?

Not really as next we can determine an equation but the difficulty will be to get accurate figures.
4 The Air Transport Sector

As SMCP has been explained we now have to apply it to the air transport sector. This is where the challenge begins, finding all the figures to fit into the equation, especially when air transport sector is not easily mapped to a theoretical production model.

Before applying SMCP to the air transport sector we must explain how it is structured and how it functions.  It is basically divided into two areas and are;

· Airport Operations

· En-route Operations

The airport, with its control tower, is where people have their first and last contact with the air transport sector. Also it is where they believe, because of the control tower and the movies, that all air traffic is managed and controlled. This isn't true as the airport is only responsible for operations at the airport and a limited distance (volume of airspace) around the airport. When the aircraft leaves this volume of airspace control and is passed onto the en-route control centres and vice versa on landing.

4.1 Airport Operations

Airport operations usually control and manage the following 

· Landing and take-off of the aircraft

· Aircraft parking 

· Passenger handling to and from the aircraft

· Freight and mail handling

· Baggage handling 

· Runway operations

· Airline assistance and supervision

· Fuel assistance

· Aircraft maintenance

· Air operations and crew assistance

· Ground transport

· Catering

· Security and control

· Aircraft parking

· Clearing and ramp services

· Noise management  (if they exists)

· Pollution management (if it exists)

· Local community management.

4.2 En-route Operations

The en-route operations manage and control the aircraft whilst in the air. The objective is to be capable of managing the maximum possible number of aircraft in a safe and secure manner. This is done according to flight plans, air corridors, current traffic load and expected future traffic loading.  Airlines have to pay charges through the sector they fly based on a few simple variables.

5 Air Transport Sector Market Structure

The air transport sector consists of many players, including airlines, airports, ground transport authorities, local, state and EU governments, the travelling public, cargo and the general public. The airlines within Europe are owned by a variety of institutions. Some are fully privatised, such as British Airways, others are entirely government owned, such as Olympic, and some are a public-private partnership, such as Air France. In general, airlines aim to maximise profits and consequently desire to minimise charges paid to airports and EUROCONTROL (for en-route sector usage). Airports within Europe are generally publicly owned with one or two exceptions, for example the British Airport Authority (BAA) owns and runs the four London airports. Government interest also lies in the employment opportunities provided by the air transport industry, through which they collect both labour and transport taxes. 

Airlines have developed hub-and-spoke networks, up until 1997 due to the bi-lateral agreements between each country. Since liberalisation and the introduction of cabotage rights, the European airlines are now freer to develop their most preferable networks. It would appear, however, that the hub-spoke system is efficient due in part to the aggregation of demand along fewer paths and the reduction in costs due to centralisation. However, major congestion occurs at hub airports and is a direct result of demand patterns. Travellers flying via a hub prefer to minimise layover time and airlines therefore choose to fly in over an hour or two and then fly out over an hour or two in approximately two or three waves over a 24-hour period. Capacity needs to be sufficient to meet this peak need and slot allocations need to be organised to enable such network patterns. Without the ability to fly in waves, a more fully connected network will be developed with the resultant loss of efficiency and higher prices for passengers. Consequently a balance needs to be found, in which congestion and delays are minimised through sufficient infrastructure, namely runways, air traffic control, terminals and ground transport capabilities on the demand side with pricing measures used to balance supply.
6 Current Charging Mechanisms

The customers for the air transport sector (airports and en-route) are the airlines, as well as private aircraft. They are charged for using these facilities.

6.1 Airport Charges

At airports throughout European the charging is normally based on the following criteria:

1) Landing and take-off charges

2) Passenger Service charges

3) Aircraft parking charges

4) Noise charges 

5) Security charges

6) Terminal navigation charges

7) Lighting charges

The way that these charges are determined differ from airport to airport, and the mechanism for determining these costs is often not, if at all, transparent.

6.2 En-route Charges

For en-route charges there are well known formulas that are based on weight of the aircraft, and the distance. In Europe the en-route charges are collected through EUROCONTROL’s CRCO (Central Route Charges Office).

7 External Effects and Social Costs for Air Transport

The external effects related to air transportation are categorised into four areas:

· Congestion and Delay: have an impact of additional time t and increased operating costs

· Accidents have an impact on human health, production losses, and suffering and grief.

· Noise has an impact on rent losses, property devaluation and human health

· Air and Water Pollution have an impact on human health, property damage and environmental damage
These external effects are the result different types of activities. Although these hold for all modes of transport, external effects may differ markedly from one mode to another. These are:
8) Actual transport activities, which can therefore be considered marginal costs: the costs of emissions of hazardous substances noise nuisance, odour nuisance and public safety, for example. Emissions include nitrogen oxides (NOX), carbon dioxide (CO2), hydrocarbons (HC) and particulates.

9) Ground activity such as parked aircraft, buses, refuelling trucks and power units 

10) Infrastructure: fragmentation of the countryside (with adverse effects on ecosystems and other consequences) and eyesores (’horizon pollution’, although some may gain pleasure from the same view).
The costs associated with the above descriptions would be categorised in economical terms as:

Marginal costs (strictly interpreted); these are the additional costs arising from the addition of one aircraft to the skies or at an airport; 

Fixed costs: these are costs that are independent, in the medium term, of the amount of mobility e.g. the costs of building infrastructure;

Social costs: These are the sum of all mobility costs: internal costs, external costs and government expenditures.

8 Work Performed by EUROCONTROL

The results of these external effects are that they have an affect on our society and environment. The costs of these effects are still under investigation and experimentation. At EUROCONTROL the environmental effects for noise and air pollution around airports and en-route have been studied and modelled, as well as other organisations. From these studies costs have been deduced, however there is still a lot of variation in the figures, and the measurement techniques are varied and are still under discussion 

At EUROCONTROL many studies have been performed and some are still on going these are:

8.1 ATM Flight Efficiency and its Impact on the environment

The “Flight Efficiency and Impact on Environment” project has been set up to develop indicators that can be used to measure the impact of the ATM system on the environment. These indicators measure the efficiency of the actual routes and profiles flown in terms of distance, flight duration, fuel burn and costs to airlines and environment. The EUROCONTROL Performance Review Commission for its annual performance review report of air traffic management in Europe uses them.

This study shows that, based on the data sample used, the intra-European and domestic European flights fly distances up to 9% more than would be the case if the aircraft could follow direct routes between the departure to destination airports. The extra distance flown has a direct on the environment through increase fuel consumption.

Finally, an economic evaluation of the en-route flight efficiency indicators is presented, measuring the costs of flight efficiency in the European route network. Two categories of costs (internal and external) have been estimated. Internal costs of flight efficiency are defined as the amount of airline direct operating costs that could be avoided under the hypothesis of direct trajectories. External costs of flight efficiency are estimated to be the cost reduction of climate change impacts that could be obtained with direct trajectories. The latter cost estimation should be considered as a first approximate attempt to give a monetary value to negative externalities associated with flight inefficiencies. Considering the limited scientific understanding of some emissions (oxides of nitrogen, formation of condensation trails) and the economic debates on the valuation methods, the values we obtain should be considered as an order of magnitude. The aim is to put flight efficiency performance in relative perspective between the other two main key performance areas, which are ATM delay and capacity costs. These preliminary results indicate that the potential savings (the average of high and low bound hypotheses), that could be achieved if optimum profiles were feasible could reach €1,764 million for airlines internal costs, and €327 million for environmental external costs.  This represent the total annual costs for European air traffic management respectively 113% and 43 % for delay capacity.

8.2  SOPHOS 

The increasing growth in air transport is outstripping that of many other human activities. This growth is stimulating airport development and increased airport operations which in turn is producing increasing adverse environmental effects. Unless airport environmental capacity is effectively managed, environmental issues will form an increasingly significant constraint on European airport development and operation. Indeed, it is emerging that some major airports in Europe could reach their environmental capacity before they reach their operational capacity.  It is now generally recognised that even with effective management environmental impact around airports will generally increase with time. 

The ESAO (Environmentally Sustainable Airport Operations) Project will be a web based expert system that will provide the user with support, guidance and practical tools that help airport stakeholders to manage Airport Environmental Capacity. ‘Users’ will include Airport Managers, ATS Providers and Airspace Users with the following needs: -

· The need to increase airport environmental capacity

· The need to safeguard airport environmental capacity

· The need to maximise operational capacity within fixed environmental limits

The ESAO application has been conceived to assist ECAC ATM airport stakeholders to collaboratively manage environmental issues at airports. In particular it aims to ensure that stakeholders work together to:

· Support airport growth;

· Avoid or minimise constraint;

· Maximise throughput within regulations;

· Proportionately reduce environmental impact/costs.

In meeting these objectives ESAO will also:

· Provide the opportunity for harmonisation;

· Enable economies of scale;

· Reduce time-scales and improve ultimate effectiveness. 

Reduce the risk of implementing poor environmental practices.

SOPHOS is the name of the web-based expert system that will be the result of ESAO project.  It is intended that, as far as possible, its features will be of generic value to all users. It is anticipated however, that in order to adopt the functions provided by ESAO, the three key airport stakeholder groups will need to work closely together. It is also intended that ESAO is limited in scope to environmental impacts with the capacity to influence ATM and those, which are influenced by ATM.  

The first phase (which has been completed) of the project developed the initial functionalities such as Recommended Practice, Economics, Environmental Performance Indicators (EPIs), Collaborative Environmental Management (CEM) functionalities. As the scope of SOPHOS implementation is broad, initial functionalities were mostly focused on noise issues.
8.3 Evaluating the true cost to airlines of one minute of airborne or ground delay
A study was done that evaluated the true cost to airlines of one minute of airborne or ground delay.  The Transport Studies Group at the University of Westminster (London) completed the study for the Performance Review Unit (PRU), at Eurocontrol (Brussels).

The key objectives of the Study were:

· to establish transparent reference values, which are operationally meaningful, for the costs incurred by airlines as a result of airborne and ground delays;

· to calculate higher-level statistics (e.g. total European-level costs of delay);

· to demonstrate the need to move away from a focus on fuel-only models when considering potential airline cost savings through reduction of delays;

· to identify margins of error on results presented (achieved through the use of different costing scenarios throughout the calculations)

The literatures reviewed as part of the study confirmed that delay cost calculations are often non-transparent or simplistic, and many primary sources do not quote the origin of these costs.  This situation does not help to promote the common culture of understanding and agreement which is needed as a basis for moving the industry further toward better management of delay.  It is hoped that this Study is a step towards improving this situation.

It attempted throughout to attribute, where appropriate, marginal costs of delay minutes and not to simply assign unit operating costs as a function of tactical delay minutes, as is prevalent elsewhere in other literature and studies.

Furthermore, to ensure that the values are operationally meaningful (i.e. airlines may find them useful in actual decision making regarding delay) the Study focuses on specific aircraft types and a cross-section of specific European airports, within clearly defined model boundary conditions (such as fuel prices).

The airlines interviewed during the course of this study stressed their particular need for such specific values, rather than aggregate or average values.

The study concluded that:

· Future models of tactical delay and trade-offs should take into account all appropriate cost elements. 

· City-pair level is a better metric of delay than average delay (at any level) and there is evidence to suggest that cancellations of flights should receive greater emphasis when reporting ‘delays’, and calculating their associated costs

· Strategic costs of buffers are fixed as unit costs, and therefore it costs just as much to mitigate against a ‘low cost’ tactical minute, as it does against a ‘high cost’ minute.  Tactical costs, on the other hand, increase as a function of the length of delay.  The ratios of strategic and tactical delay costs were assessed, to estimate the cost-effectiveness of schedule buffers, from a probabilistic point of view.  Speculations were made as to how it might be possible to over-estimate the true costs of strategic buffers, or under-estimate the true costs of tactical delay.

· Tactical costs of delay were found to vary widely according to cost scenario, aircraft type, and length of delay.  System-level variations in such costs would always vary by much less, however

· on average, a 30 minute CTOT delay should be traded for an 17 minute airborne delay, although strict decision rules based on the ground to airborne delay ratio were not the norm – AO practice varied considerably

· it is possible to establish meaningful reference values for the purposes of calculating the trade-off between ground and airborne delays and, indeed, that it is possible to formulate a relationship between aircraft seat numbers and the marginal cost of delay per minute for at-gate and airborne delays

· passenger delay costs incurred by airlines in consideration of both ‘hard’ and ‘soft’ costs, at the network level, are estimated as EUR 0.30 per average passenger, per average delay minute, per average delayed flight

9 External Studies

There have been many studies looking into the evaluation and implementation of Social MCP. Here are descriptions of a few.

9.1 UNITE (UNIfication of accounts and marginal costs for Transport Efficiency)

The objective of the project was to support policy makers in setting charges for the use of transport infrastructure by the provision of appropriate methodologies and empirical evidence. The work of the project fell into three broad areas:

· development of methodologies and case studies for the measurement of marginal social cost

· development of pilot transport accounts for all the countries of Western Europe and certain accession countries

· consideration of how to integrate the information from transport accounts and marginal cost case studies in taking decisions on transport pricing

T he UNITE work programme considered what policy implications arise as a result of the project.  These were summarised as: 

· The marginal cost approach provides information for efficient pricing in different traffic situations.  Even though pricing policy in transport involves consideration of multiple objectives and constraints, an important starting point for policy is the pattern of efficient prices by mode, area type and route type.  The marginal cost case studies provided relevant information to help populate that approach.  However, it is unrealistic to expect a comprehensive set of marginal costs to be derived from such an approach on its own.  In practice, we need to rely on social account data as a generic source of information, and to derive approximate or “average” marginal cost information from such data using such evidence on cost/output relationships as can be found in the literature.  It is the use of case study and accounts data together which is likely to be the most practical means of generating practical marginal cost estimates, which feed into pricing policy.
· The creation and maintenance of a set of consistent social accounts for the transport sector is particularly valuable for monitoring the impacts of policy, including pricing policy.  To achieve consistency across modes and countries is a formidable task to which we believe UNITE has made a contribution.

· Pricing policy may involve balancing a mixture of considerations.  Efficiency is clearly one but notions of equity, fairness, cost recovery and revenue raising are others.  Thus, second-best questions such as how to set efficient prices in relation to marginal cost in the transport sector, while achieving a given budgetary result.  Or how to set transport sector prices in relation to marginal cost given distortions in related sectors elsewhere in the economy are clearly relevant policy issues which may draw on both marginal cost and accounts information and which the integration strand of UNITE has addressed.
· Information both from marginal costs and accounts may provide relevant inputs to other decisions such as decisions on investment and to non-price regulation.  The inter-relationship between pricing and efficient investment is an issue of considerable policy interest, both in an economic sense and in relation to the case for Trust Funds and other ways of ring-fencing revenues for transport investments.  Such issues are likely to be particularly relevant for the accession countries.
9.2 MC-ICAM (Marginal Cost Pricing in Transport - Integrated Conceptual and Applied Model Analysis)

MC-ICAM is a research project funded by the European Union, which examines policy reform in the pricing of transportation. In particular, it examines optimal implementation (or transition) paths from a situation with low pricing of transportation to a situation with socially optimal pricing, in which users bear the full marginal social cost of their activities. Paths, which reach the same final goal, can differ in the prices they set over time until the final prices are reached, in the uses of revenue, and in the speed with which they reach the final goal. MC-ICAM evaluates the different paths by examining how they affect social welfare over time, the technological and institutional changes that they generate or require, and the political support for marginal cost pricing which they induce over time. Some of the work consists of theoretical analysis. Other work examines selected geographic areas, providing both descriptive studies (of institutions, attitudes, etc.) and numerical estimates of optimal implementation policies. The project will thus produce policy recommendations about how to implement marginal cost pricing.

From a report published 5, November 2002 it stated that the barriers for implementing MCP with the air transport sector are:

Institutional: (including Organisational, Political, and Legal)

This barrier is based on the monopolistic hub airport power, monopolistic flag carrier power, lack of harmonisation across EU countries and across smaller and hub airports.
Acceptability

This barrier is based on the status quo strongly preferred by powerful airline lobby groups, and not accepting to charge environmental costs until other modes charged. 

Technological

This is based on data collection of delays and their causes, current questions as to noise measurement and data collection. And lack of information on scarcity and its estimation.

10 Barriers to Social Marginal Cost Pricing

From all the literature available the barriers to implementing SMCP with the air transport sector are summarised as follows:

1. Lack of transparency (at the airport operational level) is considered the biggest barrier today to changing the pricing formula in the setting of charges. This makes it difficult to suggest appropriate tariffs. It is currently very difficult to ascertain the formula that lies behind the setting of airport charges, though the levels of charges themselves are fairly well known. It may in fact be true that no formulas are used to set charge levels, rather simple accounting rules may be followed in which last year's tariffs are increased by at least the level of inflation, considering also the competitors’ levels, namely other airports around Europe. 

2. Lack of harmonisation between the countries within the EU. An agreed pricing formula needs to be defined at EU level, ensuring minimum distortion amongst airports. Levels could be different across countries but the methods by which they are computed should be similar to ensure that all externalities are internalised and not simply passed from one country or region to another. 

3. Airlines have a natural tendency to push towards monopoly using hub airport market power. The trade off is airline profitability from the hub-spoke network, through aggregation of demand hence lower costs versus competition, which ensures lower airfares in the long run. Thus, whilst it is not worthwhile preventing airlines from developing hub-spoke networks, a balance must be attained through some form of regulation. 

4. Airports themselves, who have little interest in either annoying their customers, the airlines, or collecting additional data that will be, required to accurately charge the new tariffs. 

5. Technology is not considered a big barrier in the air transport sector today, as charges are already levied and substantial data collected. However, delay data is currently very difficult to compute and scarcity is not considered at all. Improvements in technology, based on research, should aid in the computation of both scarcity and delay on an on-line basis. 

6. Acceptability is a direct result of the market structure. In the majority of cases, airlines are still flag carriers in their respective countries, although this is slowly changing and the airlines are being privatised. The vast majority of airports in Europe are not yet privatised and in the case of major, hub airports, may behave as monopolists. Consequently, if the aim is to maximise social welfare, the results of the models are rather different to the existing situation. 

7. Lobby power on the part of the directly interested parties and the political organisation is such that it will not be simple to change the pricing mechanisms. 

8. SMCP: As was stated earlier, this principle is easily explained on paper. The problem is finding the correct values to fit into the equation. At the moment it appears that we have a limited amount of data and of that data we have wide ranging values for particular scenarios based on differing assumptions. Which ones are correct are all of them? Also is it clear that this method will bring about efficiency in the air transport sector? Or are there other cost-pricing techniques that would be more suitable. 

From this it can be seen that the barriers listed are on the majority nothing to do with the method of SMCP or the technology available, but institutional and acceptability. 
11 Conclusion 

It is clear, as far can be seen, that the main barriers to SMCP are institutional and acceptability in as much that airlines and airports are reluctant to lose a system they understand and know how to work. Governments and the EU, though interested in moving to SMCP are also have a lot of inertia to force policy through for fear of the possible negative consequences to their economies. It could be deduced that moves to implement SMCP should be lobbied more at the EU, government and the higher management of the air transport sector/. Though this is not completely fair as there are other problems.
There is also the question of the clear benefits that SMCP will bring to the organisations that implement it, as opposed to just having to. Will SMCP actually bring efficient charging mechanism to the air transport sector? This area needs to be clarified to the layman of its benefits to everybody involved, such that decision makers have a clear idea of all the pros and cons.

Another factor is whether there is enough data available to perform SMCP effectively, and if the data does exist is it agreed throughout Europe. This is important for determining the unit cost (not forgetting that there are social benefits to be included in the equation). This is a critical problem at the moment as there is no standard unit cost or a range of unit costs with a clear method of choosing the right cost for the right situation that is acceptable throughout Europe.
A potentially interesting issue is the allocation of slots; at the moment they are allocated on request by airlines and are not charged. If we are to truly follow free competitive market this resource should be charged.  It would be interesting to see how different types of charging could affect the congestion and delays leading to better resource usage. 
Finally from a layman's perspective (especially from engineering background), the formula of SMCP isn't that complicated, its finding raw accurate data to feed into the equation that is the issue.  Determining a standard (yardstick) that is acceptable to all is the real challenge.
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