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1 Introduction

This section provides a general review of the aviation industry in terms of traffic –present and future- and aircraft growth, emphasizing the idea of policy constraints that may appear as a consequence of the environmental and capacity issues that the industry faces today. So, it is clear that there exist some important and pressing challenges that the aviation industry needs to resolve in a short term. This section, therefore, provides a necessary survey of the different policy instruments that have been applied –theoretically or practically-, and can be considered a starting point for the rest of the sections. We would also try to contextualize the principal findings with its recommendations.

There exists some evidence that, after the shock-down of September 11th, global air traffic forecast is going to be recovered again from next year. Global airline passenger traffic will stabilise this year before rebounding 4.4 per cent next year and 6.3 per cent in 2005, according to the Montreal-based International Civil Aviation Organisation. The ICAO based its forecast on a gradual restoration of passenger confidence, improved security and its application, an improving global economy and a stable operating environment. Traffic development of both North American and European carriers is beginning to be stabilised, with an expected zero growth in 2003 before recovery gets fully under way in 2004 and 2005.

ICAO figures show that the average annual increase in revenue passenger kilometres, or RPK, was 4.7 per cent between 1991 and 2001. Passenger traffic fell 2.9 per cent in 2001. World annual traffic, measured as revenue passenger kilometres is forecast by the industry
 to grow at 5% per annum (6% per annum for cargo) over the next 20 years. This rate of increase exceeds average European predictions for GDP growth. To sustain this growth the number of planes and the number of flights is projected to approximately double in the next between 16 or 18 years. The impacts of this growth will contribute to exacerbate some of the big concerns that exist around aviation industry:

· Aviation's contribution to global warming problem will grow from 3.5% up to between 4% and 15% by 2050.

· Noise and air quality impacts at primary European airports will increasingly grow in importance in the near future.

· Congestion and delays at these primary European hubs will continue to increase for all kind of traffic: domestic flights and international flights.

· Consequently, important externalities, principally environmental and capacity concerns will become increasingly more important to different stakeholders.

This growth is, despite macroeconomic cycles, expected to continue due to some important structural reasons including: continued trade and air liberalisation; continued growth in the tourist industry; high income elasticity of demand, (people place greater preference on leisure time as opposed to additional income, as income increases, therefore increasing demand for leisure activities such as travel); growth in the level of high value goods requiring transport (thereby explaining the higher level of growth of cargo - 6%- versus 5% passenger traffic- ;and increase in e-commerce related transport of goods.

The active number of commercial passenger planes is predicted to nearly double, growing to nearly 20,000 aircraft by 2018. To deal with this increase, Airbus estimate that the world's airports and air traffic management systems will have to accommodate an estimated 95% increase in numbers of passenger flights (Airbus, 1999). Clearly, this increase will cause a demand for additional capacity both in terms of aircraft and in terms of airport infrastructure.

In response to the growth in traffic, it is time to rethink how airports operate in order to make optimum use of existing capacity. However, this will not be enough and Europe will not be able to cope without new airport infrastructure, including in the candidate countries, few of which have sufficient capacity to cope with the traffic growth which enlargement will inevitably bring. This is also one of the key conditions for saving airlines from losing competitiveness against their rivals, particularly from North America (COM, 2001)

Since the deregulation of European airline industry, airlines are free to operate the services they want, so they have been extending their networks to new destinations and adding frequencies in order to attract more customers. So airlines are using connecting hubs to serve those markets where demand is too low to justify direct services. In fact, large connecting hubs have become a prevalent issue in aviation industry. Airlines (and alliances) now compete aggressively to attract passengers through their hubs using attractive core products, such as fast connections, low prices, vip lounges and frequent flyer programmes.

However, hubs add a large complexity to the issue of how to allocate slots to the airlines, because hub operations place enormous pressure on the scarce resource of airport and airspace slots at peak times of the day. Airlines with large hubs operate a system of "waves" or "banks" whereby flights from origin cities arrive at the hub, passengers change planes, and flights to destination cities depart within a window of 2 to 3 hours. Operations at large hubs airports are heavily concentrated into several discrete waves, so there is an uneven spread of arrivals and departures across the day.

The air transport industry growth is causing some important externalities that affect different economic agents at a global and local level. Globally, aviation emissions contribute to the greenhouse effect and to the depletion of the ozone layer. Locally, there exist big concerns on the potential health and environmental effects of noise and air pollution from emissions in the surrounding areas of airports. So, future airport expansion plans may be constraint in the years to come. 

Aircraft emissions, noise from aircraft take-off and landing, road congestion near airports are threatening local liveability of airport vicinities. However, important improvements of aircraft manufacturers have alleviated and reversed the trend that was observed in the past ten years, because the number of people living within the noise contour of 65 dB is falling despite that aircraft traffic has increased
. However continued opposition to airport expansion and practical evidence suggest that noise is and will be a major concern for people working and living near airports.

But this resistance not only stems from local objections to noise because land use is another important concern, particularly the additional parking requirements associated with capacity expansions. In this respect, it is a well known phenomenon that additional road traffic near airports has resulted in additional congestion and worsening of local air quality. For this reason, a common vision to integrate adequately all modes of transport to and from airports is increasingly becoming an important task to be developed by Local Governments. It is necessary to increase the market share of public transport with emphasis on transferring part of private transport. Efficient public transport between airports and city centres is not only a requirement on environmental grounds, it is also necessary to lower the risk of delay through road congestion and to reduce parking land use requirements. In its Communication on the Citizen's network (COM, 1998), the Commission highlighted the necessity of linking the TEN-T to local networks, and in particular connecting airports to rail infrastructure.

The scarcity on capacity at the busiest European airports results from the lack of runway capacity. Passenger capacity can still increase significantly at these airports as the result of the use of larger aircraft, such as A380 with more seats per plane using the airport. But airlines still demand greater frequency of service
.

Some other airports, whose capacity is not limited by the runway or environmental constraints, suffer from lack of en route capacity. Eurocontrol estimates that about half the total delays experienced by aircraft are due to en route capacity limits (the other half being due to runway constraints).

There are in Europe a total of 49 ATC centres across 31 national systems, with more than 18 hardware suppliers and 22 operating systems using more than 30 different programming languages. Eurocontrol has been pressing ahead with a reduction and harmonisation of this highly fragmented European ATC service. However, national interests and pride slow down the progress on such issues. 

Finally, the capacity of an airport infrastructure can be inadequate, both on the ground and inside the terminal. Many airports have limited scope for expanding their facilities and it will be difficult for them to handle the forecast traffic increases. In this respect, it is easy to anticipate that there will be a shortage of runways, gates, taxiway and aprons to accommodate the expected volume of traffic. 

To end this introductory section we would like to emphasize what issues are in the political arena. In this respect, we can read in a recent communication from the European commission (Commission of the European Communities, 1999), that the committee conclude that:

"…the air transport industry is growing faster than we are currently producing and introducing technological and operational advances to reduce environmental impact at source."

The implication is that:

"…this trend is unsustainable and must be reversed because of its impact on climate and the quality of life and the health of European Citizens.",

and therefore:

"The long-term goal, therefore, must be to achieve improvements to the environmental performance of air transport operations that outweigh the environmental impacts of the growth of this sector."

Similar conclusions can be extracted from the United States House of Representatives Committee on Transportation and Infrastructure (United States General Accounting Office, 2000):

"Experts in the aviation, scientific, and environmental communities agree that the aviation industry will continue to grow globally and contribute increasingly to human-generated emissions. The experts differ, however, in the rates of growth they project and the effects they anticipate."

and therefore:

"A range of options to better understand and mitigate aviation's impact as the industry grows have been identified:

i) continuing research to improve the scientific understanding of aviation's effects on the global atmosphere as a basis for guiding the development of aircraft and engine technology to reduce these effects;

ii) promoting more efficient air traffic operations through the introduction of new technologies and procedures; and

iii) expanding the use of regulatory and economic measures to encourage reductions in emissions. Governments are pursuing these options, although they have not agreed on specific regulatory and economic measures."

In this section, we will provide a literature review of the policy instruments that have been applied in the past to better adjust the existing airport infrastructure to the needs of the demand. We will distinguish the following group of instruments: slot allocation, slot pricing, noise charges and new infrastructure. 

Slot allocation

1.1 Description of instrument

Insufficient runway capacity cause major airports delay problems 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 requirements and slower approach speeds of small aircraft. 

Airport slot allocation is necessary when demand for airport’s services exceeds its capacity. This may be resolved in different manners, through congestion causing important economic inefficiencies, or through more efficient mechanisms to allocate the scarce capacity, such as slot auctions. Slot allocation issues have been discussed greatly in the literature, while these issues are really important it is necessary to take into account the strong links that exist between slot allocation and slot pricing mechanisms. Many airports have been privatised and subsequently disposed to regulation to avoid the exertion of monopoly power. Price regulation restrains the levels of prices an airport may charge, and for this reason it may not be possible to rely entirely on price mechanisms to ration the airport capacity.

Levine (1969) argues that pricing is a better means of allocating scarce airport capacity than other mechanisms being considered at the time, such as 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.

More recent work investigates the response of airlines to the imposition of user fees that reflect marginal costs. Doganis (1991) examines the impacts of peak pricing at London Heathrow Airport on airline schedules, finding that changes in the time period when peak charges were in effect resulted in the anticipated shift in flight schedule. Barret et al. (1994) considers the effect of a hypothetical peak-period pricing scheme –in which all capacity-related airline costs are allocated to peak period operations- on airline schedules for Boston’s Logan Airport. They argue that effects on jet airline schedules would be negligible because the cost differences would be less than $1.00 per passenger. Commuter flights, on the other hand, would face substantial increases in cost per passenger during peak periods, which would in some cases lead to flight cancellations. Altogether, they estimate that the proposed pricing scheme would decrease peak period flights by 7 percent but peak period seats by only 3 percent. Daniel (1995), focusing on hub airports where flight schedules of arrivals and departures are more complex, proposes a bottleneck model (as originally proposed by Vickrey (1969)) in which airlines trade delay against the cost of scheduling flights away from peak times. The model assumes that, in the absence of differential pricing, the sum of delay and schedule deviation cost is equal throughout the peak. Adding a fee that reflects external congestion costs (as estimated using a stochastic queuing model with time-dependent demand) induces a more even schedule and a 50 percent reduction in delays. Hansen (2002) analyzed runway delay externalities at Los Angeles International Airport (LAX) using a deterministic queuing model. The model estimates the delay impact of each specific arriving flight on each other specific arriving flight. He found that, despite being only moderately congested (average queuing delay only 4 min per arriving flight), individual flights can generate as much as 3 aircraft-hours of external delay impact on other flights, with an average impact of 26 aircraft-minutes and 3400 seat-minutes. About 90 percent of this impact is external to the airline as well as the flight, a consequence of the lack of a dominant airline at LAX. He also compared the delay impact of each individual flight to its contribution to schedule convenience by determining the amount of ‘‘schedule delay’’ that would result if the flight were eliminated and its passengers forced to use the previous flight flown by the same airline from the same origin, finding that a number of commuter flights serving high density, short-haul segments generate much more queuing delay than they save in schedule delay, with the ratio exceeding 10 in several cases. Thus, he argued that social welfare would increase if such flights were eliminated, upsizing others as necessary to accommodate the displaced loads.

It is relevant to mention that current slot allocation schemes are really controversial, and airport charges that cleared the market for landing slots are frequently invoked as a better mechanism to promote more efficient outcomes.

However this issue is not exempt from criticisms, because it is not necessarily true that airport operators are the best option to reap the scarcity rents, and other important facts are not analyzed in this context, such as, congestion externalities and revenue complementarities for non-aeronautical activities. 

So, it is necessary to explore in more detail some issues relating to efficient rationing of scarce airport slot capacity. Though allocation of slots has particular relevance to congested airports, where airports experience excess demand for some facilities at certain times of day; capacity constraints will become of greater importance to almost all the airports in the future whether due to exogenously-imposed air traffic movement limits (e.g. curfews), environmental air traffic movements limits (e.g. noise restrictions) or possible consequences of price regulation on new investment.

1.2 Implementation

Nowadays, traffic at most busy airports outside 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 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 percent of the time. This clause tries to impede some strategic action of 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 were 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 allocation of landing and taking-off slots at Community airports is regulated by Council Regulation No. 95/93. The purpose of which is to ensure an efficient distribution of slots in a transparent and open manner. This regulation, which is still in force today, is broadly based on well-established slot scheduling procedures devised by the International Air Transport Association (IATA). However, the Commission has recently proposed a modification of the Regulation in order to:

· clarify the legal nature of slots.

· promote efficient allocation of slots through clear rules on methods and procedures, better definition of airport capacity and transparent, neutral procedures of consultation and mediation.

· encourage the efficient use of slots.

· enhance competition between incumbent carriers and new entrants.

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 slot rather than deliberately running an unprofitable route so as to avoid application of the “use it or lose it” clause.

Clearly, solutions addressing the complex issue of slot allocation will lead to some creative thinking as airports and airlines develop an equitable system that fully leverages an airport’s infrastructure. Düsseldorf International has just announced an initiative designed to maximise the efficient use of scarce runway capacity. With effect from the winter timetable 2003-2004, the airport is to introduce an infrastructure fee (Bereitstellungsentgelt für Flughafeninfrastruktur) for the reservation of slots. The charge, a flat rate 1160 €, applies for each take-off or landing regardless of aircraft size or type. The scheme, devised by the airport together with the Cologne office of law firm Freshfields Bruckhaus Deringer, was fully approved by the Ministry of Transport of North Rhine Westphalia at the end of April.

The issue for Düsseldorf is that demand regularly exceeds its maximum legally permitted runway capacity of 38 movements an hour. Essentially, this 'allocation charge for airport infrastructure' is an incentive for airlines to better plan operations at an airport. The provision of airport infrastructure entails a cost whether or not a scheduled flight is operated and quite rightly this cost should be recovered by the airport operator. If precious slots are not used for whatever reason, there is currently no penalty for the airline in question, but a significant cost to the airport for maintaining this potential, but unused capacity. In essence, the infrastructure fee can be loosely compared with the deposit normally required by a hotel in advance of a guest’s arrival. If the guest is subsequently a ‘no-show’, the room charge is still levied.

A key feature of the Düsseldorf scheme is that it is revenue neutral. As such, any revenues generated by the allocation charge for airport infrastructure are put back into the system so as to further reduce overall airport charges. Specifically, the airport will reduce its normal take-off and landing charges and, if airlines achieve 95% or higher utilisation of the slots allocated, total charges levied will actually be lower than under the existing regime.

Slot auctions have usually been cited as a better way to allocate scarce capacity at airports. The idea of auctioning airport slots is not new. It was floated in a study sponsored by the US government in 1979 and various academic articles have discussed ways in which such an auction might be organised (see, for example, Rassenti et al. (1982)). The proposal has received increased attention in the UK following a government-sponsored report by the consultancy firm DotEcon, published in 2001 (DotEcon, 2001).Industry players, including British Airways, are sceptical about both the practical feasibility and the theoretical advantages which are claimed for slot auctions.

Supporters of slot auctions generally argue that the current system -in which primary slots are initially allocated and trading only takes place at a later stage - stifles competition and allows an inefficient allocation of slot values to persist, and it is even difficult to estimate the value of some scarce slots. There is also a belief by some regulatory authorities and academics that the slot regime allows airlines to capture ‘economic rents’ at congested airports which may delay social optimal investments (CAA (2002) states this line of argument and British Airways (2002) expresses serious doubts about this reasoning). However, the impact of slot auctions on dynamic efficiency - how a slot auction might affect investment incentives - as well as static efficiency therefore needs to be reconsidered.

The most radical proposals involve an attack on grandfather rights, creating a regime in which airport slots are time-limited and re-auctioned on a regular basis. For example, the DotEcon report commissioned by the UK government, proposed that slot usage rights should be limited to between 3 and 6 years, so a third to a sixth of airport slots could be auctioned each year. Virgin Atlantic, one of the few - if not the only – airline supporters of slot auctions has proposed a period of tenure of 10 years. However long the period, auctioning access to existing airport capacity requires a shift to a time-limited slot regime in which slots are regularly reclaimed from their users after a specified period. The traditional airline defence against such proposals is that the system of grandfather rights allows for continuity of service to the public and provides the degree of stability and continuity needed for planning and long term investment by airlines and airports. IATA also argues that it is an equitable arrangement and that newcomers also get to appreciate it as the ‘child’ becomes a ‘grandfather’ in 1 year. It is also very clear that no alternative system of precedence has so far been proposed which would gain as wide acceptance (IATA, 2002).

1.3 Impact of instrument

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). 

Of the 43 airports nationwide classified by FAA as large hubs, air fares are 31 percent higher at 10 of the facilities that are affected by operating barriers
. These 10 airports accounted for 22 percent of the 516 million scheduled airline passenger enplanements
 in 1995. This report concluded that significant barriers to entry at airports persist 18 years after deregulation, but the solutions to these problems are not so clear. 

Physical operating barriers at several major airports could be affected by government intervention. Three of these barriers are slot restrictions at the major airports in Chicago, New York and Washington; exclusive-use gate leases, and the so-called perimeter rule
 that prohibits non-stop flights at New York's LaGuardia from exceeding 1,500 miles, and that bans non-stop flights from exceeding 1,250 miles at Washington National. 

The restriction on competition at slot-controlled airports has worsened since an earlier GAO review of barriers to competition completed in 1990. 

And the results of a recent study (GAO, 1999) show that the principal conclusions of previous reports still remain unaffected. At the 10 airports that, in 1996 were considered that important restrictions to competition exist, either because of gate-constraints or slot-constraints, competition has changed little. The six airports that were earlier characterized as being gate-constrained (Charlotte, Cincinnati, Detroit, Minneapolis, Newark, and Pittsburgh) continue to be served predominantly by one airline. At the four slot-constrained airports (Chicago O’Hare, New York LaGuardia, New York Kennedy, and Reagan Washington National) incumbent airlines have expanded their slot holdings, while the share held by airlines started after deregulation remains low. Airfares at these 10 airports continue to be consistently higher than airports of comparable size without constraints. Additionally, the federal perimeter rule continues to prevent effective competition because new entrants cannot entry into the market. 

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. Their 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.

1.4 Lessons learned

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 slots 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. 

The slot problem could be mitigated or partially resolved by periodically withdrawing some slots that were grandfathered to the major incumbents, and holding a lottery to distribute them to new carriers. 

The problem of long-term, exclusive-use gate leases between major airlines and airports could be alleviated by making an airport's efforts to have gates available to new entrants a factor in the FAA's decisions on federal grants to those airports. In this respect, it would be necessary that if long-term gate leases are defended as critical to airport expansion projects, this expansion could benefit both incumbent and new entrants evenly. However, this solution is not so easy to implement because some difficulties could appear within the bonds market needed to finance development and expansion at their airports without a clear, long-term financial commitment from at least one established airline. 

In Europe, the situation in this respect is totally different. On 25th 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 manifested to the delegates that the time has come to put forward a proposal to modernise and make more effective the existing regulation about 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. 

In parallel to this proposal, the Commission decided to undertake further work on more radical measures to reduce airport congestion by introducing market mechanisms to better match supply and demand for slots. A comprehensive study of possible market-based approaches to slot allocation and the impact these may have on airlines and consumers as well as the issue of using environmental performance of air carriers as a new slot allocation criterion was planned for the second half of 2001 with results expected by mid-2002. The terms of reference for this study, which will enable the Commission to gauge the likely impact on industry stakeholders and on international aviation of any particular market access approach, were basically based on several key provisions. First, existing carriers who hold grandfather rights would be able to sell their slots via a transparent and non-discriminatory auction mechanism. Second, this auction, regulated by the slot coordinator, would be open to all air carriers. Third, traded slots would be subject to a ‘concession system’ where there will be time limit of 10 years. Fourth, in the interests of preserving opportunities for new entrants, existing incumbent carriers will only be able to acquire a limited number of slots through the auction process. Fifth, in order to prevent short-term profiteering, the proposed regulation would prevent new entrants from selling newly acquired slots within a three-year period. Further to these provisions, member states would have the authority to reclaim slots from incumbent airlines if less than a certain percentage of slots at an airport have been allocated to new entrants.

In the consultations to the principal actors of aviation industry, it became clear that, the large majority of industry stakeholders accepted the need for clearer and more efficient allocation criteria as well as for better airport capacity assessments, but warned strongly against any market access measures, that would deviate from established industry practice such as the IATA Scheduling Guidelines. The majority of industry stakeholders have not, at this stage, expressed support for unilateral slot transfers in form of slot trading as a means to introduce more slot mobility and incentives for the efficient use of slots. In areas of the world, like the United States, where slot trading has been a method of market entry, past experiences have not led to the reinforcement of the competitive situation at the most saturated airports. This may be due to the fact that slot trading favoured carriers with significant financial strength and large slot portfolios of grandfather rights.

The EC’s draft proposals as they stand represent a statement of broad principles. However, it would be necessary to formulate detailed institutional arrangements, allocation mechanisms and other outstanding issues as a prior requirement to any revised regulation. Pagliari (2001) expressed an important concern about a number of important and fundamental issues that remain as yet unresolved. First, who owns a slot, second, will these proposals adversely affect the existing balance in the pattern and provision of air services within the European Union, and third, is legislating for new entry at capacity constrained airports necessarily a good thing?

First reactions to the Düsseldorf initiative have been very positive, the airport says. Other airports in a comparable, paradoxical situation of being slot constrained but without control over slot usage have hailed the scheme for its simplicity and justice. Even airlines, according to the airport, have welcomed the concept as it offers the prospect of more efficient runway capacity management together with a monetary incentive to use the allocated slots.

1.5 Linkages to Madrid-Barajas Airport case study

It will be considered from a descriptive point of view as an input in the model we are going to develop in the case study. In the case study, we hope to be helped by the Directorate of Slots Coordination in MAD. The Directorate of Slots Coordination is the main coordinator for Spanish airport authority AENA and is in charge for the allocation of airport slots in accordance with Council Regulation (EEC) 95/93. We will try to use the real data on slots requested and allocated as part of the biannual schedule coordination process.

Capacity in MAD is reviewed twice yearly in advance of each scheduling season (winter and summer seasons). Capacity is assessed against an agreed average delay criteria. 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.

In this sense, we will analyse the demand for MAD slots during the different hours of each of the days of the week. We will obtain when there is excess of capacity or excess of demand. The degree of excess of demand for runway slots will result in a high level of capacity utilization during specific periods of time. The allocation data used in the case study will be based on a typical week in some season in which the Directorate could provide the data, after the industry slot return deadline had been applied. This the deadline, in which airlines finalize their planned schedules and consolidate their allocated slots. 

Based on the above analyses of capacity, patterns of demand and the resultant scarcity of runway slots at MAD, we will elaborate a matrix of pairs (Pt, Qt) as a basic input to calculate the market-clear prices for each period of time of the day. 

Slot pricing

1.6 Description of instrument

The recommendations of international organizations (ICAO and IATA) regarding airport cost coverage include the application of average costs as the basic price. In addition, these organizations sought to establish a uniform fare structure for the whole industry. Dividing incurred costs by the number of processed traffic units provides a unitary tariff. Several fares for each service could be obtained with this procedure by distinguishing among the different components of total cost. Given that all users pay the same amount for the utilization of the same services, most airlines support this mechanism as objective and fair. However, the reality is that different operators impose different costs, and therefore should face different charges. For example, an airline that operates during peak periods imposes a cost (capacity cost) that is higher than others who operate during off-peak periods. There is a need to find a way to incorporate this and other industry particularities into the actual fare system within the context of regulation. 

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 increasing involvement of the private sector in airport activities might break the uniformity of pricing structures around the world, leading to a more efficient pricing system at privatized airports. For a private firm, coverage of actual costs, as well as the coverage of those costs generated by future investments in additional capacity are of critical importance. The actual pricing structure upon which regulatory devices are applied must be consistent with additional capacity investment so that corresponding costs are also covered. Since the allotted period to recover the investment is quite long, the regulator should permit price variations during the investment period with the aim of adjusting costs and generating revenue. However, among the various problems that a regulator might encounter are the difficulty of establishing credible commitments and the need to develop a deep knowledge of the operations and opportunities of a privatized airport.

The selection of the initial price structure will be the basis for the application of the regulatory mechanism. It should be an adequate guideline for future investment and also ensure the efficient allocation of resources. Economic theory states that if the price is established according to the service marginal cost, an efficient allocation of resources among users is obtained. The paid fare reflects the true service value, and those who are not willing to pay are not served. However, those airports that generally operate below available capacity present a very small marginal cost and are not to produce enough revenue to cover total costs. In the airport industry, a great deal of costs are sunk, or there are historical costs that do not conform to the service marginal cost. Therefore, the strict application of a charging policy that follows the marginal cost criterion would inevitably lead to financial losses for those airports that operate below available capacity.

1.7 Implementation

Most countries follow ICAO and IATA guidelines, leading to a similarity of fare structures at the majority of airports, including Madrid Barajas Airport. During the recent past, many airports have been privatised or subject to some sort of private participation. There is a wide range of possibilities for private sector involvement in airports, however an ideal model has not emerged. The British Airport Authority (BAA) case provides enough evidence to conclude that full divestiture allows an improvement in market efficiency. Poole (1990) reports that the number of passengers handled per employee increased after privatization, while at the same time operating expenses declined. Nevertheless, the procedure used to privatize BAA may not always be applicable. First of all, it requires developed capital markets, which is quite rare in developing economies. It also needs a new regulatory framework, which is costly and difficult to implement. Additionally, it is not a feasible option for governments who wish to retain property for political reasons. These are the main reasons undermining the appearance of alternative privatization procedures. Nevertheless, a dominant model that falls in the middle of the privatization spectrum seems to be emerging in Latin American countries. This is the concession model in any of its variations. It seems to adequately provide governments with much-needed funds for airport infrastructure expansion. At the same time, it allows them to keep the property and retain the facilities at the end of the concession period. Furthermore, it provides a financial windfall for governments with restricted budgets.

The trend toward privatisation stems from government views that airports ought to be financially self-sufficient. However, some regulatory provisions must be in place in order to control the substantial monopoly power that airports possess. At many airports with private participation, price regulation takes the form of a price-cap. Among these we can mention: the British Airport Authority in the UK, Australian Airports (until 2002) and many other airports in South America.

We must clearly distinguish among airport activities to determine those that can be monopolized and necessarily subject to some regulatory control. The classification that separates aeronautical and non-aeronautical services is adequate for our purposes. A great variety of commercial activities carried out at an airport, such as tax-free shops, retail shopping, restaurants and hotel and bank services, are considered non-aeronautical. For these types of activities, the introduction of competition would be feasible and desirable. Likewise, the unbundling of activities could be useful in reducing the exertion of monopoly power for a small set of aeronautical services related to aircraft movement, such as the provision of runways, aprons and taxiways. This is the reason behind the fact that regulatory provision usually concentrates on aeronautical activities.

The case of UK airports is very much representative of the type of price regulations commonly applied to airports. The Civil Aviation Authority (CAA) of the United Kingdom is responsible for regulation of safety and economic aspects at the country’s airports. Among its objectives as an airport regulator are the protection of consumer interest, the promotion of economic efficiency, the financial viability of airport services and the encouragement of additional capacity investments in order to meet future growth in air transport demand. 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 CAA for permission to levy airport charges.

The rationale behind regulation in the case of 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.

1.8 Impact of the instrument

The UK Civil Aviation Authority is most known for the establishment of a maximum level of charges for large airports. The Airports Act (1986) does not specify anything regarding the regulation of BAA’s commercial activities. The only charges subject to regulation are landing, passenger and aircraft parking fees. Profits generated by commercial activities are usually used to compensate for low, regulated aeronautical fares. There is, therefore, a cross-subsidy for aeronautical services with revenues that arise from commercial activities. Such a mechanism is known as the “single till” principle. Obviously, the application of this principle leaves aeronautical service prices below provision costs, which generally represents a problem in the case of a congested airport. Consequently, the application of this method leads to economic inefficiency. 

Price regulation takes the form of a price cap applied to revenues deriving from airport charges per passenger, also called revenue yield (see Box 1). Price cap regulation according to the RPI-X formula has been a key element in the field of regulatory reform in Great Britain, where approximately 50 firms are under this sort of regulation. This system consists of a pricing structure that is subject to specified maximum fare increases, expressed in terms of percentages that can not exceed the difference between the Retail Price Index and a given factor “X”. This index is preferred to an industry specific one because it cannot be manipulated by the regulated firm. After an established period (usually five years), prices and limits are revised. The “X” factor, which is exogenous to the firm, may vary for each year of the regulatory period.

It should be pointed out that the number of processed passengers is not the only output at airports. Aircraft that carry cargo and mail are not considered in this type of regulatory system (revenue yield). An alternative regulatory application is the tariff basket approach, according to which the regulatory mechanism is applied to a weighted average of each component of the fare structure. This approach takes different airport outputs into account by weighting each element of the fare structure based on the revenue it generates. The main drawbacks of the tariff basket approach relate to practical implementation of it. In fact, the British Civil Aviation Authority recommends regulation based on passenger revenue, nevertheless, if practicalities of implementation could be overcome, the CAA would favour a move to the tariff basket (CAA, 2001).

The application of a price cap formula may also allow part of the costs to pass directly to users. For instance, at BAA London and Manchester airports, 95% of the additional security costs imposed by the Ministry of Transport are permitted to pass through, with a one year lag period. The regulator may opt to allow a high price in order to compensate for the risk of losses, or it may reduce the period of regulation as a means of minimizing risk. This last alternative aims to protect airports against unexpected cost changes. 

Box 1: The RPI-X formula for BAA airports

	Regulation of fares through an RPI-X mechanism applied to revenues from airport charges (landing, passenger and aircraft parking fees) implies that revenue per passenger should not exceed a given maximum value determined by the following expression:

Mt = [1 + (RPIt – Xt)/100] Yt-1 – Kt
Where:

Mt
: maximum allowable revenue per passenger for year t.

RPIt
: percentage of change for the Retail Price Index between years t and t-1

Xt
: factor “X” (%) in year t.

Yt-1
: revenue per passenger in the year t-1 calculated according to the following formula:

Yt-1 = [1 + (RPIt-1 – Xt-1)/100] Yt-2 + St-1
Where St-1 is the allowable security cost per passenger in the year t-1. It corresponds to 95% of the annual equivalent.

Kt
: correction factor per passenger applied in year t (whether of a positive or negative value). It can be obtained through the formula:

Kt = [1 + I/100]2 [Tt-2 – (Qt-2 •Mt-2)]/Qt-2
Where:

Tt-2
: is total revenue from airport charges in year t-2.

Qt-2
: passenger volume in year t-2.

Mt-2
: maximum allowable revenue per passenger for year t-2.

I
: if Kt > 0  I = SR + 3%


  if Kt < 0  I = SR

“SR” (Specified Rate) is the average of discount rate for public funds (expressed as a percentage). This value is published weekly by the Bank of England for a twelve month period starting at the beginning of October of year t-2 through the end of September year t-1. 


Source: Betancor and Rendeiro (2000)

When limits on prices are imposed, there is a possibility that profitability can be increased at the expense of quality of service. For instance, an airport may reduce costs by not cleaning the terminal building regularly or by allowing congestion and delays. Hence, when prices are regulated through a price cap there is always the need to regulate quality by establishing reasonable standards. This was a crucial element when airlines evaluated the quality of service at BAA airports. Carriers argued that the absence of standards might be an incentive for BAA to increase profits by deteriorating the quality of service. Actually, quality regulation takes the form of simple monitoring for the BAA case.

A regulator must also consider that when subject to regulation, airports may try to cross-subsidize aeronautical activities. With the presence of joint costs, there is the temptation to allocate a great part of these to the regulated activity, or to charge monopolistic prices for unregulated commercial services where price control is more difficult. In this sense, BAA has argued that cross-subsidization from commercial services was necessary because as a result of the strict control, regulated aeronautical fares were quite low. The main consequences of this were the diversification of provided services and an emphasis on commercial activities.

1.9 Lessons learned

According to the UK Civil Aviation Authority, the main benefit derived from regulation was that it obliged airports to keep costs low. In other words, airports were minimizing costs in order to get higher profits. Other important conclusions were: (i) the regulator must clearly know what its goals and responsibilities are; and (ii) in order to properly carry out its work, the regulator must have direct access to all the necessary information, including confidential material.

More recently the convenience of such regulatory scheme has been put under scrutiny. Starkie and Yarrow (2000) noted the following problems and limitations of the BAA airports price-cap:

· At congested airports the approach results in a reduction of price-capped charges for aeronautical activities to levels below short-run marginal costs. As more volume is squeezed out of the congested facility, revenues from retail activities are increased and, if forecast to continue, the price cap review will increase X, thus reducing charges at a time when economic efficiency requires an increase.
· 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. Thus the single-till approach also extends the range of activities possibly subject to inefficient investment incentives.
· Price-cap regulation requires the regulator to assess the airport company’s cost of capital, and an incorrect assessment can further distort investment incentives. Incorporation of the retail group of activities into the assessment, by complicating this exercise, potentially extent the scope for error.
· 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.
· At uncongested airports the price-cap may not in fact be binding. 
Starkie (2001) argues that given complementary activities, an airport that combines landing of aircraft with retailing will have an incentive to reduce charges to airlines and to expand output, even in the absence of regulation. Hence, only normal competition law would be required.
 According to Starkie (2001), it is important not to jump from the proposition that the operator has significant market power to the proposition that the operator can be expected to abuse that market power.

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

1.10 Linkages to Madrid-Barajas Airport case study

The problem of slot pricing will be first considered in the case study from a descriptive point of view. Actual charges structure is based on ICAO rules, and it is the basis upon which any noise or environmental charge will be based. As in many other airports, it basically consists of a landing charge that varies with aircraft weight and type of service (national, international or services to and inter islands), parking and passenger charges. Some other special charges are established for lighting or utilization of walkways, among other airport services.

In fact, MAD bases its charges in 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 large panoply of charges for different services like parking, aerobridge use, etcetera, but movements and handling charges are the most important ones.

We will try to obtain an average charge for each of the different aircraft that have used MAD facilities during year 2002. The different characteristics of the aircraft that have used MAD facilities during year 2002 may help extending the applicability of the model for different groups of planes. In this sense, we try to use a general approach with as much disaggregate information as possible. However, we anticipate that some important problems may exist on the side of costs.

To our knowledge, the data of Spanish airport authority in MAD do not allow to separate costs in aeronautical and non-aeronautical activities. However it is clear that some differences that aircraft present clearly affect the aeronautical costs of the services provided to the aircraft. For instance, runway length requirement ranges from 1,100 m (ATR-42) to over 4,400 m (DC-10-40), a difference of 300 %. 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 affecting also the aeronautical costs. 

In the case study, we will follow a model that has already been used in the literature that is based in the calculation of some social welfare measure. The term social welfare is referred to the social welfare generated from aeronautical services only, while the social welfare created from non-aeronautical activities will not be discussed in the case study. 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 or gains of social welfare’ with respect to the present situation. Social welfare generated from aeronautical services (Lu and Pagliari, 2004) during hour i will be calculated as:
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Where

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

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

· qi 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 will develop alternative airport pricing schemes that are linked with different conceptualization 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 “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’, as the situation where the airport tries to have 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. 

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 has been carried out in the year 2002 by the Spanish airport authorities of MAD. 

Noise and environmental charges

1.11 Description of instrument

Noise is one of the most relevant externalities at airports around the world, mainly at congested airports, as it is the case of Madrid Barajas. International regulations on noise are agreed at the International Civil Aviation Organization (ICAO), more specifically, ICAO environmental activities are undertaken through its Committee on Aviation Environmental Protection (CAEP). CAEP assists the ICAO Council on the main externalities of civil aviation, namely aircraft noise and impact of engine emissions. 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 certification standards relates to the noise by aircraft on approach, on the runway and on flyover. Aircraft are classified by ICAO in two main categories:

· Chapter 2: subsonic jet airplanes certificated before 6th October 1977

· Chapter 3: 

· subsonic jet airplanes certificated on or after 6th October 1976

· propeller driven airplanes over 5700 kg certificated on or after 1st January 1985 and before 17th November 1988

· propeller driven airplanes over 900 kg certificated on or after 17th November 1988.

ICAO Members accepted that all Chapter 2 aircraft were to be ruled out from 1st April 2002. United States implemented this recommendation since the end of year 1999. In Europe the phase-out of all Chapter 2 aircraft was required to be completed by the recommended date (Directive 2002/30/EC of the European Parliament and the Council). Other countries as Canada have been more stringent and are in compliance with Chapter 3 since 1st April 2002. In January 2001, CAEP recommended ICAO to establish a new standard as a Chapter 4 in Volume 1 of Annex 16. This standard is 10 decibels more stringent, on a cumulative basis, than the current standard in Chapter 3. This standard should become effective in 2006 and would apply to newly certificated aircraft and to Chapter 3 aircraft that are re-certified to the new standard.

The 33rd ICAO Assembly in 2001 introduced the concept of a “Balanced Approach” to noise management. This consists of identifying the noise problem at an airport and subsequently analyse the various measures available to reduce noise through the exploration of four principal elements:

· Reduction of noise at source: refers to newly certificated aircraft; as mentioned above, commencing 1st January 2006, all new airplanes would have to meet Chapter 4 standards. 

· Land use planning and management: Its main goal is to minimize the population affected by aircraft noise by introducing land-use zoning around airports, ensuring then that gains achieved by the reduced noise of the latest generation of aircraft are not offset by further residential development around airports.

· Noise abatement operational procedures: these are measures aimed to reduce impact on the areas surrounding airports by redistributing noise. Such procedures enable reduction of noise at a comparatively low cost. There are several methods, including the use of preferential runways and routes, as well as noise abatement procedures for take off, approach and landing. The appropriateness of any of these measures depends on the physical lay out of the airport and its surroundings, though always giving priority to safety considerations.

· Operating restrictions on aircraft: these are any measures that limit operations at airports, including the banning of certain type of planes.

The goal is to achieve maximum environmental benefit in the most cost-effective manner. The process of developing and implementing specific measures that strike a balance between the four elements would be left to Contracting States.

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 ICAO Airport Economic Manual (Doc 9562) gives advice on determining the cost basis for noise related charges.

The importance of the airport noise problem in the EU has led the European Parliament and the Council to produce two Directives:

· Directive 2002/30/EC on the establishment of rules with regard to the introduction of noise related operating restrictions at Community airports. In this directive the ICAO Balanced Approach is seen as an important step towards achieving noise reduction, laying down rules to facilitate the introduction of operating restrictions in a consistent manner at airport level.

· Directive 2002/49/EC relating to the assessment and management of environmental noise. This directive applies to environmental noise to which humans are exposed, ruling about the need to determine level of exposure to environmental noise through elaboration of noise mapping by methods of assessment common to all Member Sates (dateline 30th June 2007 for agglomerations with more than 250000 inhabitants and for major roads, railways and airports). It also establishes the obligation to make all this information available to the general public in a clear, comprehensive and accessible manner. It finally urges to adopt action plans in the light of noise mapping results.

Aircraft engines produce emissions that are similar to other emissions resulting from fossil fuel combustion. However, a significant proportion of those is emitted at altitude what makes their impact assessment even more difficult. Traditionally ICAO used to address the environmental impact of aircraft emissions on the ground levels. In recent years the scope has been expanded to include the global impact. According to the Special Report on Aviation and the Global Atmosphere (ICAO, 1999), aircraft emit gasses and particles which alter the atmospheric concentration of greenhouse gases, trigger the formation of condensation trails and may increase cirrus cloudiness, all of which contribute to climate change. The report recognizes that the effects of some aircrafts emissions are well understood, revealed that the effects of others are not, and identified a number of key areas of scientific uncertainty that limit the ability to forecast aviation impact on climate and ozone (e.g. impact of emissions at cruise altitude).

Similarly to noise, the ICAO approach to aircraft emissions focused on technology based standards regarding controlling emissions at source and operational measures:

· Controlling emissions at source: aircraft are required to meet the engine certification standards contained in Volume II of Annex 16 of the ICAO Convention. These were originally designed to respond to concerns regarding air quality in the vicinity of airports. As a consequence they establish limits for emissions of oxides of nitrogen, carbon monoxide and unburned hydrocarbons for a reference landing and take-off (LTO) cycle below 915 metres of altitude. There are also provisions regarding smoke and vented fuel.

· Operational measures: these regards to operational opportunities to minimize the fuel use and reduce emissions.

The use of market-based measures to limit or reduce emissions is a subject where policy is under development. Market-based options offer a potentially cost-effective approach to achieving environmental objectives. These measures include emissions related charges, emissions trading and voluntary mechanisms. Emission related charges would be charges levied on fuel, en route charges and/or airport charges. Emission trading is a system whereby the total amount of emissions would be capped and allowances in the form of permits to emit pollutants could be bought and sold to meet emission reduction objectives. Finally, voluntary measures are mechanisms under which industry and governments agree to a target and/or to a set of actions to reduce emissions.

1.12 Implementation

Boeing has undertaken a special study about noise for a sample of 590 airports around the world (http://www.boeing.com/commercial/noise/flash.html). The purpose of this web site, updated till October 2003, is to track and report airport noise restrictions and government noise regulations for airline customers. They identified 13 different types of measures intended to reduce the impact of airplanes noise. Table A1.1 gives a summary of Boeing results.

It shows that most frequent measures intended to reduce noise are general abatement procedures with restrictions on run ups and the utilization of preferential runways. They are followed by the implementation of curfews and noise monitoring systems. Apparently, the ICAO recommendation about the phase out on Chapter 2 aircraft is still well behind scheduled. Finally, a relevant 21 percent of airports in the sample have opted for charging a noise fee, whilst, on the other hand, only a minority are applying emission charges.

Morrell and Lu (2000) report that there are 16 countries and over 60 airports in the world which apply noise charges on commercial flights.
  However none of these charges are established on a social cost of noise basis. According to them, some airports in eleven European countries and four Asian countries as well as the United States currently apply aircraft noise surcharges and discounts, with other noise related surcharges applied by some airports as noise penalties. In general, most airports apply a percentage surcharge or discount on the MTOW based landing fee, depending on the aircraft acoustic category.

Table A1.1 Measures intended to reduce the impact of aircraft noise and engine emissions. Boeing Study

	Measures
	% of airports in the sample
	Description

	Auxiliar power units (APU)
	15
	The use of APUs is restricted

	Curfews
	39
	Take of and landing operation are prohibited for certain periods of times (usually at night)

	Engine run-ups
	59
	Engine run ups are restricted

	Noise abatement
	68
	A set of measures aimed to reduce or redistribute noise

	Noise budgets
	2.4
	A noise quota is established for the whole airport

	Noise limits
	15
	Noise limits are established for different areas around the airport

	Noise monitors
	33
	Implementation of a noise monitoring system

	Operating quotas
	7.4
	The number of operations are restricted

	Preferential runways
	59
	Some runways are given preferential use because its utilization implies a lower impact of aircraft noise

	Stage 2 restrictions
	22
	The access of Chapter 2 aircraft to the airport is restricted

	Stage 2 phase outs
	9
	The access of Chapter 2 aircraft to the airport is prohibited

	Stage 3 restrictions
	7.8
	The access of Chapter 3 aircraft to the airport is restricted

	Noise charges
	21
	Implementation of noise charges

	Emission charges
	1.5
	Implementation of engine emission charges

	Source: Betancor and Martín, (2004)


1.13 Impact of instrument

Leaving aside aircraft movements, airports themselves generate little noise. The real noise problem arises due to the operation of aircraft. Aircraft noise comes from their engines and from the aerodynamic flow of air over the fuselage and wings. Compared to other modes of transport, air transport can be seen as the generator of the loudest and most disturbing noise.

Quite often airports are located nearby populated areas, and these are the people that lie at the core of the airport noise troubles.  Sometimes it happens that people was there before the airport was built or expanded, other times population arrives there afterwards. In both cases the noise will be present, though impact of the externality would be quite different.

Noise can be defined as unwanted sound.
 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. As human are expected to be particularly sensitive to frequencies within the A-range, sound intensity is normally measured by using A-weighted decibels (dBA). 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.

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. When the factor of duration is included, single event measures of noise can be obtained. Principal measures of single event utilised 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, most frequently measures utilised are:
 

· Day/night noise level LDN
· Equivalent continuous sound level LEQ
· Noise exposure forecast NEF

· Noise and number index NNI

As already mentioned above, most regulatory measures related to airport noise, aim to reduce noise intensity, duration and repetitions, mainly at night times. By acting in this way the population affected is usually minimised.  

1.14 Lessons learned

Whilst ICAO concentrated on defining rules and recommended practices to reduce the impact of aircraft noise and engine emission, the academic work put every effort to examine and measure externalities at airports. To our knowledge, there are not studies concerning the optimal combination of airport measures in order to reduce the externalities impact in terms of social welfare. Most studies on airport noise deal with different environmental valuation techniques, with an important part of them applying the Hedonic Pricing technique. In addition only few studies deal with the problem of how to fix an optimal noise charge (see for instance Morrell and Lu, 2000 and Lu and Morrell, 2001).

Schipper et al. (2001) make a review of valuation methods for environmental externalities in air transport markets. Following these authors valuation methods may be classified according to Table A1.2.

Table A1.2. Valuation methods

	1. Revealed preference methods (RP)
· Hedonic price method

· Travel cost method

· Averting behaviour method

· Production factor method

2. Expressed preference methods (SP)

· Contingent valuation

· Contingent ranking

· Pairwise comparison

· Allocation games

3. Non-preference methods, based on:

· Prevention costs

· Actual defensive, repair or abatement costs

· Implicit valuation

	Source: Schipper at al. (2001)


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. Initial studies were undertaken by Walters (1975), Pearce (1978) and Nelson (1978, 1980), finding a small but statistically significant effect of aircraft noise on housing values. The main strength of this RP method is that it relies on actual behaviour in the housing market, where individuals’ willingness to pay for noise and other environmental characteristics of the house can be observed. General weaknesses are that the result of hedonic pricing studies, in terms of the implicit price of the noise factor (i.e. the Noise Sensitivity Depreciation Index), is very sensitive to modelling decisions and the conditions in the local housing markets, as shown in meta analyses of hedonic pricing studies of air quality and airport noise (see Smith and Huang, 1995 and Schipper et al., 1998).

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

N: vector of neighbourhood variables

E: vector of environmental variables

PN: Implicit price of noise (NSDI)

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 (1996) suggest that as a baseline the NSDI is around 0.33%, whilst for studies in the United States this index rises 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.

1.15 Linkages to Madrid-Barajas Airport case study

Engine emission will not be examined. The focus of the case study will be the determination of an optimal noise charge at Madrid Barajas Airport. In order to establish such a fee, till three work phases may be identified:

· 1st Step: To calculate noise social cost values (total, average and marginal costs of noise).

· 2nd Step: To fix charge. Analysis of implementation alternatives and corresponding revenue distribution.

· 3rd Step: Analysis of welfare impact of noise charge. Economic agents involved: neighbours, airport, airlines and passengers.

The first step requires the application of valuation techniques of the noise externality by any of the methodologies available (see Table A1.2). Given the huge amount of studies to this regard, we believe that the application of value transfers for Madrid Barajas is a practical option. More specifically we will concentrate on steps 1 and 2 and will follow the work by Morrell and Lu (2000). According to these authors, the annual total noise social cost CN, could be derived from the following formula:
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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 ambient 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.

Deriving the noise cost function CN leads to the noise marginal cost, which in turn will be used as the basis to establish the optimal noise charge.

In the case study of Madrid Barajas Airport many difficulties regarding availability of data arise to proceed with step 3 of the work. Only under very restrictive assumptions related to the behaviour of final users of the airport (passengers demand elasticities and type of demand function) some preliminary conclusions on consumer surplus may be deduced.

2 New infrastructure

2.1 Description of instrument

Usually, the aforementioned instruments are applied confining their applicability in the short run. The long run issues of optimising investments (new infrastructure), slot allocation, slot pricing and social marginal cost over time are really difficult to study because some additional complexities appear as a natural consequence of the strong links between the different instruments. In this sense, it is clear that new infrastructure would change the existing needs of slot allocation because some congested or busy airport could become a non-congested airport at most part of the time once the new facilities are operative.

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 in 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.

As is the case for any other transportation system, airports play a significant role in the local, regional or national transport policy. As such, and as soon as environmental acceptance is endorsed by the local community, and as part of the regional economy, airport implementation and development are subject to political decision-making. Consequently, the Airport authority is not the only organisation involved in the development policy of its airport. Airport authorities are always subject to a local enquiry, at least for terrain acquisition or expansion, and more and more frequently, for environmental issues.

This implies a long process and delays for building new terminals or runways. A new terminal can take more than 5 years (e.g. Terminal 5 London Heathrow), a new runway between 5 to 10 years (e.g. 5th runway Amsterdam Schiphol) and a new airport needs more than 20 years to built (e.g. the new Munich Airport). For these reasons, the creation of new airports or existing airport expansion programmes within Europe are already well known for the next 20 years. The airport authorities community knows how rare the resource is, and how small the rate of growth of airport capacity is, in terms of movement acceptability.

This does not mean that transport demand in terms of passengers and freight will not be met, but it is clear that air transportation will suffer drastic constraints. Many parameters, such as fleet evolution, load factor and other modes of transport influence the balance between landside flows and airside flows.

There is a large body of literature on capacity investment. Useful references include Walters (1973), Morrison (1983), Oum and Zhang (1990), Zhang and Zhang (2000) and Zhang and Zhang (2003). Oum and Zhang (1990) first studied the capacity expansion of airports when capacity is lumpy and the airport is publicly owned. Zhang and Zhang (2000) showed that when the policy of financial break-even is implemented, "strict" financial break-even on an annual, or even short-run basis, may not be socially desirable. To maximize social welfare, airports should be allowed to take losses, or make profits, at different times while achieving break-even only in the long run. In particular, with economies growing over time, socially optimal pricing for a new airport can involve deficit in its early years and surplus in its later years. Over its entire life span, however, the airport can still achieve cost recovery. Zhang and Zhang (2003) analyze the optimal decisions on airport charges and the timing of capacity expansion that airports with different ownerships made, recognizing that airport capacity is largely indivisible. They also investigate the effect of concession operations on pricing policies and capacity decisions, remarking the differences that exist between airports pursuing social-welfare maximization and those pursuing profit maximization.

Papers investigating the capacity expansion programs usually try to answer if we could expect that the profit-maximizing behaviour of privatized, unregulated airports will lead to social welfare maximization, or there is a conflict between maximizing social welfare and maximizing profits. Zhang and Zhang (2003) compared the price decisions of privatized, unregulated airports with the price decisions of public airports that maximize social welfare, using a model with general demand and cost specifications. They found that when a private airport (which is not subject to regulation) has profitable concession operations (owing, for example, to commercial rents), its airport charges move closer to the social optimum than if the airport has no concession activities, or if aeronautical and concession activities are treated separately. They also 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. In addition to concession rents, they incorporate two other important features of the airport business. First, the demand for aeronautical services grows over time. This is because the demand for aviation services changes with general economic growth (and has over the past four decades grown at about twice the GDP growth rate). Second, airports exhibit significant indivisibilities. Particularly with large, busy airports, capacity is increased in large indivisible lumps, such as when a new runway is built. They obtained very interesting results, showing that given growing demand and lumpy capacity, decisions made on capacity expansion by private airports are suboptimal 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).

Since in reality public airports may deviate significantly from the maximization of social welfare, the authors then extended the model to include a public airport that is constrained from choosing the first-best social optimum. More specifically, they considered a public airport that is unable to charge socially optimal aeronautical fees, owing to a revenue requirement, and which needs concession profits to cover operating and capacity costs. How does this alternative behavioural assumption for the public airport affect the comparison of public vs. private pricing of aviation operations and the timing of capacity-expansion decisions? Their analysis shows that the differences in both the pricing and investment decisions of a private airport and the constrained public airport become smaller compared to the earlier case examined. Nevertheless, although the public airport would not achieve optimum solutions, it would still be a better solution than a private airport in both pricing and the timing of capacity expansion decisions.

2.2 Implementation

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. 

Even if the airport sector is mainly disconnected from public funding, it is still under political supervision, because the major airport master plans need to be co-ordinated or linked with other transport sectors. In Europe, the major part of road and rail infrastructure is still publicly funded, but the monies needed to new investments in the airports system are usually obtained thorough taxes or revenues obtained by airports commercial activities. Traditionally, investments in the airports sector have mainly been made on the basis of financial cash flow analysis combined with political judgement, but numerous investments are also determined by guidelines and requirements established by institutions like ICAO.

To facilitate demand some airport expansion is taking place. There are a few new airports that have been recently built, notably those in Denver, Sydney, Hong Kong, Osaka, Atenas and Incheon. Most of the extra capacity is being provided by expansion of existing airports. In Europe, where some of the most serious capacity constraints apply, new runways are planned for Amsterdam, Helsinki, Madrid, Manchester, Oslo and Stockholm.

We would also like to remark here the grade of complementarity between different transport modes. The split of transportation demand between the different modes of transport evolves with the development of new capabilities, technologies, constraints and market offerings. Initially, airports were only built for air transportation as if air transport competed with the rest of transport modes; however, more and more interoperability factors influence airport development. At Paris Charles de Gaulle Airport, more than 1 million passengers were transferred from the TGV (high speed train) to the air in 1999. If we look backwards at transportation system evolution, it is obvious that the different modes have a tendency to complement each other: train and road terminals, train terminal and road terminal into harbour etc., and now train terminal and road terminal take position into airports, creating integrated transportation systems.

We would also like to remark the strong relationship that may exist between the investment timing of the airports and its type of ownership and regulation. Forsyth (2003) established a strong link between new investments in the long run and the nature of the regulation of airport activities. He reported that Sydney airport sought a 130% rise in aeronautical charges, prior to privatisation. Airport managers argued that its assets were undervalued and that prices would have to be higher in order to guarantee future capacity expansions in the long run. The regulator accepted the substance of the case and supported a 76% increase in charges, but it disputed some aspects of the claim, related principally to its land valuation and the move to a dual till. The government finally accepted a dual till and a ﬁnal increase about 100%.

2.3 Impact of the instrument

The need to manage aircraft turnaround time efficiently has increased with new airline policies. Hub and spoke management is based on very accurate times of disembarking and re-embarking passengers. At most of important European airports, an important number of passengers are on connecting flights. It is the same for shuttle organisations where arriving aircraft are immediately re-used to fly back to the airport of origin. In the case of a hub and spoke policy involving airline alliances at one airport, the need to take into account connecting flights is even extended to more than one airline. For this reason, rotation or turnaround time, or the time that an aircraft spends on the ground, is a key performance indicator to be used by an airport in determining its efficiency or attractiveness in managing aircraft operations and optimising capacity.

So, the real goal of an airport is to provide facilities on both airside and landside to achieve a minimum connecting time in accordance with airlines’ needs. The minimum connecting time becomes one of the key parameters for the air transport industry. It is more and more agreed that a connecting time of around half an hour must be possible for short haul or medium haul flights, and 45 minutes for long haul flights. This implies a strong coordination of many activities and partners both on the landside and airside. So any airport has to deal with a large number of actors having different interests. The performance of the airports could be affected by different actors, such as ground handling, catering, refuelling, security, airport staff, airlines staff, and medical emergency staff. So airport managers must coordinate and develop multiple activities to achieve the required performance. Most of the time, they work in parallel with relatively little coordination between the different actors. Each actor individually plans his activity in respect to the predicted arrival (or departure) time of the aircraft. All these actors plan their activity on the basis of the airlines’ (their clients) timetables and any disturbance in their plan has a cumulative effect on the overall activity of the airport. Today, flow management regulation measures are allocated to individual flights and are not predictable. This contributes to a snowball effect on delays and to distort the schedule programming of an airport. The better the prediction of the arrival block time of an aircraft, the better is the efficiency of ground operators and more accurate could be the predictability of the departure time.

The number of movements per hour (arrivals or departures), as stated in the airside capacity, is commonly based on runway capacity, but airport operational capacity depends also on the ability to handle aircraft while they are still on the ground. The declared capacity of an airport must take into account additional parameters to guarantee a seamless treatment of the aircraft during its turn-around time and to avoid disruptions, which are a source of delay.

When coordinated, the airport must declare a capacity as close as possible to the one that can be achieved in normal circumstances. A too optimistic declared capacity will be affected by any unforeseen event, creating troubles for traffic flows, and hence delays. To take into account the impact of low visibility conditions, experience dictates that airside capacity is diminished by some factor.

Considering the progress of control and communication techniques, the goal must be that the Air Traffic Monitoring & En-route capacity will never be a constraint either for airport capacity or the traffic demand. The basic principle to avoid delays is the regularity, i.e. the ability of the overall system to achieve, in a seamless way, scheduled flight programmes (timetables), well dimensioned on the basis of the declared airport capacity.

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 it is around 200 passenger per aircraft for Japan’s airports, more than 100 for European’s airport and around 90 for US ones.

The management of the airport, and particularly terminal facilities, will differ highly 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.

Terminal passenger capacity and the availability of facilities to handle both arrival and departure flows, is one of the main elements affecting landside capacity. Check-in counters and boarding gates, time and distance to the gates, shops and restaurants layout, security filtering queues, all have an impact on the departure flow capacity. Baggage delivery, police and customs facilities are the main elements affecting passenger arrival flows.

For a complex airport, the overall capacity provided, expressed as the maximum number of aircraft it could accept at a given time, depends (at least locally in the process of defining the capacity) on the airport layout (number of runways, number of terminals, specificity of the terminals, stand diversity, service providers constraints), and is affected by the weakest element.

2.4 Lessons to be learned

Airport expansions usually provoke broad panoply of benefits and costs that affect directly or indirectly to different economic agents
. The assessment of these benefits and costs is usually full of controversy. Environmental costs are really significant, and the possibilities of adding new runway capacity are highly restraint. 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 in some historic nucleus. 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 attractive to expand their airport facilities trying to protect or consolidate any advantages or market share that they could currently hold.

In the overall planning process of flights within Europe, it becomes more and more evident that the European air traffic control organisations could benefit from a better coordination with the airports slot coordinators based on declared capacity. As a matter of fact, these data are the very first and official source concerning air transport in Europe for coordinated or fully coordinated airports.

Any provision aimed at increasing the number of scheduled facilitated airports within the community could therefore represent a decisive advantage in order to tackle congestion problems. Namely, a better use of airports and air resources could be reached by matching, for instance, flights plans with airports slots.

In this way, slot monitoring could be improved. For air traffic control organisations, using slot databases could be one of the means to better anticipate traffic growth on particular routes. Airport coordinated databases could be built six months in advance of a season.

The task of dealing with congestion issues should be shared between all parties involved within the air transport industry. Air traffic control organisations could take advantage of ideas coming from airports to promote better load factors. Conversely, airports could improve services to passengers if ATC organisations anticipate that some flights plans do not fit to the official airport planning (airports slots) while coordinators will improve slot monitoring and the availability of slots for airlines (incumbent and new entrants).

The airports provide their declared capacity, defined for scheduling purposes, based on fixed time windows. The operational (or achieved) capacity results from the continuous real time provision of Air Traffic Services and can best be observed through sliding windows (usually 10 to 20 minutes).

At the same time, it is necessary to take into account the investment made by European airports to improve infrastructure. In the case of creating new slot availability, if slots are granted as a time unlimited concession to airlines, they cannot be considered, in this sense, as public goods. They constitute a strange form of property rights that are inextricably linked to an airport’s infrastructure. Neither regulation 95/93 nor the first proposal of slot reform has clarified the issue about the legal status of slots. In its proposal, the Commission admits there is dispute over the ownership of slots: “between airlines which claim slots as their property on which their networks are built, and airports which argue that slots are their basic assets”. 

We have already noted that slot allocation, slot pricing and new investments in capacity expansions are totally connected. Productivity Commission (2002) paid specific attention to Sydney, which poses particular problems because its runways are congested and it operates a non-market slot allocation system. It took the view that price increases at Sydney could, if anything, add to efficiency, to the extent that they lessened the excess demand. These price increases would be primarily at the expense of the airlines rather than their passengers, since it is the airlines which are currently enjoying the rents generated by scarce capacity. Higher prices at Sydney would also give the right signals for future investments.

One problem area that has been extensively cited is that of encouraging investment under price-cap regulation. This problem is well recognised in different price-cap scenarios, such as UK and Australian regulated airports. The solution devised for these cases allowed the airports to obtain price increases above the price-cap limits for approved necessary new investments. This covered investment is used to improve quality and to expand capacity. In these cases, the regulator micro manages, determining what is, and is not, a necessary new investment. This resulted in changing the role of the regulator in respect to the assessment of investment programs. Of course; disputes could emerge between airports and the regulator, because airports would like to have more discretion, and simpler procedures.

In this respect, Zhang and Zhang (2003), examining the decisions on airport charges and capacity expansion made by airports with different objectives, find that a constrained public airport would add capacity later than a social welfare-maximizing airport, whilst a privatized airport would still add capacity later. Given that constrained public airports represent the second-best situation, the capacity decisions of privatized airports would be socially suboptimal. Airports’ assets exhibit important and significant indivisibilities. This fact is especially true for large and busy airports, where capacity is increased in large indivisible lumps, such as when a new runway is built. For this reason, the authors show that both characteristics: a growing demand and lumpy capacity investments, are the most important factors behind the decisions made on capacity expansion by private airports, and that these are suboptimal from a social point of view. Specifically, private airports tend to introduce capacity expansion later than comparable public airports. They also find 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).

2.5 Linkages to Madrid-Barajas Airport case study

The capacity expansion program 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 at the beginning of winter 2005, and the second one will definitely increase the capacity up to 120 movements and new aircraft could land and take-off at the beginning of the winter 2006. The managers’ of AENA aim 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 program 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.

In the case study we will depend on data availability, but we would like to study the interaction of slot pricing policies, cost recovery policies and the disposal of new infrastructure due to the additional capacity generated. We could use the same model explained in the slot pricing section, but we will need to have good prognosis of traffic for the years to come. 

In fact, when the new facilities will be opened to operations, the Airport Authority is planning to raise airport charges. The result of this increase is not clear in terms of economic efficiency, because it is usually accepted that this is a myopic behaviour that corresponds to a short-term point of view. Alternatively, if the airport authorities take a ``long term'' view towards cost recovery, the demand cycle would be managed better. When the demand is low or there exists an excess of capacity due to the opening of new facilities, the airport could incurs a deficit but nevertheless can still lower the airport charge to encourage more flights and better utilization of the new capacity. Later, when the demand approaches airport capacity, the authorities can raise airport charges to discourage further increase in demand, meanwhile reaping a surplus which can be used to cover the losses incurred earlier. Over the entire cycle, the airport can still achieve break-even. However, we would like to highlight our position in this respect saying that this task will depend on data availability.
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� Airbus Industries, (1999). 


� ATAG (1999) shows how considerable historic reductions in the level of noise pollution have been attained. For example, on take-off, a 1960’s Boeing 727 created an intrusive “footprint” of noise that covered an area exceeding 14 square kilometres. In contrast, a modern commercial jet of similar capacity but with greater take-off power, now creates a comparable noise “footprint” covering only 1.5 square kilometres.


� Oum et al (1995) showed that hub-and-spoke networks are a consequence of the dominant strategy of airlines in an oligopoly. In the same line, Bania et al. (1998) suggested that a competitive advantage prevails if an airline services a large multihub route network.


� European Commission (1993) in its regulation on common rules for the allocation of slots at Community airports established that a slot that has been operated by an air carrier as cleared by the coordinator shall entitle that air carrier to claim the same slot in the next equivalent scheduling period.


�Operating barriers are the result of restrictive gate-leasing arrangements (“gate-constraints”) or limits on the number of available takeoff and landing times (“slot-constraints”)


� Number of times a passengers boards a plane.


� The perimeter rules were originally designed to promote Kennedy and Dulles airports as the designated long-haul airports for the New York and Washington metropolitan areas, respectively, and to alleviate air traffic congestion in those areas.


� Loyola de Palacio is the Vice-President of the European Commission responsible for Transport, Energy and Relations with the European Parliament.


� Betancor and Rendeiro (2000)


� BAA London airports and Manchester airport.


� Of course the problem that immediately arises is that of congestion.


�For the Boeing study there were 122 airports with noise charges.


� Ashford et al. (1997)


� A detailed description of each measure is given in Ashford et al. (1997)


� Daniel (2002) said, studying the benefits and costs associated with construction of additional taxiways at a mid-sized airport, that careful accounting for travel-time savings from airport improvements should be sufficient for justifying most desirable projects. Additional benefits from reduced airport access time, lower emissions, improved safety, and noise mitigation provide a comfortable margin of error. The economic justification for such projects need not depend on more speculative benefits such as network economies or the effects of airport development on regional economies.


� Similar results were also studied by Starkie (2001) and Starkie and Yarrow (2000), where they manifested that as long as an airport combines both aeronautical and concession activities, the incentive will be to set aeronautical charges lower than if runways/terminals were stand-alone facilities.
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