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Executive&Summary&

British West Indies Airways Limited 

(BWIA), the national airline of Trinidad 

and Tobago, was established in 1940. At 

one time the airline was the largest airline 

operating out of the Caribbean by providing direct services to the USA, Canada, and the UK 

with its hub at Piarco International Airport (POS), Port of Spain. In 1980, after a merger with 

Trinidad and Tobago Air Services, BWIA became the national airline.  In addition, BWIA 

provided two transatlantic flights to London and Manchester, and served several destinations 

in South America.   

BWIA operated its London flights into and out of London Heathrow airport since the 1960s, 

acquiring seven pairs of daily “slots” for the landing and departure of its aircraft.  An airport 

runway slot is the scheduled, specific time that is allocated to an aircraft for a departure or 

arrival at an airport.  In 2006 BWIA sold a year-round daily slot-pair with 09:15 arrivals and 

11:15 departures in the winter and 09:25 arrivals and 11:25 departures in summer, to British 

Airways (BA) for £5 million.  

London Heathrow is one of the most congested airports in the world, with extremely high 

demand, but scare supply of its runway slots. In addition, the slots sold by BWIA were very 

desirable daily lineup (“peak hour”) slots during both summer and winter.  The price of 

lucrative slots at Heathrow more than doubled in the years leading to the US/EU “Open Skies” 

agreement that was signed on April 30, 2007, and became effective March 30, 2008.  In its 

filing to the US Securities and Exchange Commission in 2008, Continental disclosed that they 

paid $209 million for four pairs of slots at Heathrow ($116m for summer season slots and a 

further $93m for the winter season).  

Previous studies including the UK CAA study (2001) suggested that on the average, during 

2003-2008, slots at Heathrow had the largest premium value to airlines (after airport charges 

are paid), followed by Gatwick and then Stansted, driven by the high value of the flights using 

them.  Slots at Heathrow are highly valued within the industry and by BA — BA’s Heathrow 

flights carry on average more passengers and a greater proportion of higher yield business 

passengers than parallel routes out of Gatwick and Stansted. !

“Landing slots at Heathrow are so valuable that 
companies can spend years and millions of pounds 

negotiating to get only one  aircraft into the airport.” 
The Sunday Times, July 16, 2008 
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Aviation Consulting Group (ACG) was engaged to determine the fair market price of the slots 

sold by BWIA at London Heathrow in 2006.  ACG utilized a modified Income Capitalization 

Valuation methodology, first establishing the general market demand conditions for slots at 

Heathrow, and then deriving a specific valuation based on the airfare yield premium for flights 

in and out of Heathrow.  The use of airfare yield premium is a highly reliable substitute for the 

estimate of for Net Operating Income traditionally used in an Income Capitalization approach.   

Yield premiums are measured precisely through Annual Passenger Survey data.  ACG 

established Heathrow’s yield premum (and therefore increased value) of slots with respect to 

its competitors, especially London Gatwick airport. Based on the 2006 UK International 

Passenger Survey (IPS) data, ACG computed yield premiums for flights to and from Heathrow 

as compared to those to and from Gatwick, and estimated the Heathrow slot values based on 

these known yield premiums. 

Conclusion)
Runway slots at London Heathrow were among the most sought after in Europe in 2006, 

reflected by its ranking as the third busiest airport in the world, and the busiest in terms of 

international travelers.  BWIA’s slot trade (sale) to BA took place within a market in which: 

a) air travel demand at Heathrow was continuing to grow, b) the supply of available slots at 

Heathrow was extremely constrained, and closely held, and c) the US-EU Open Skies 

agreement neared ratification, opening access to Heathrow’s slots to international competition. 

 
Based on ACG’s evaluation of the market in 2006, and net yields for flights originating and 

terminating out of London Heathrow for different flight lengths, the estimated values of 

single slot at London Heathrow in 2006 range from £30 to £56 Million for short haul 

markets, £42 to £80 Million for medium haul markets, and £15 to £28 million for long haul 

markets. 
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1.!Project&Approach&

1.1)Problem)Statement)

It was assumed that leading up to the sale of the BWIA slots, BWIA management made the 

decision based on balancing their consideration of internal and external factors to determine 

the selling price of the slots in question. It was further assumed that, BWIA management 

weighed internal factors, including operational, strategic, cost, and budget issues that 

determined a need and/or advantage to sell the slots.  At the same time, external factors, 

including market conditions, buyer demand, and known prices paid for comparable slots, et al, 

are also presumed to help shape the sale price decision made at that time. 

 

ACG’s consultants cannot presume to know the precise internal logic or decision-making 

process used by BWIA management at the time, and it would be a mistake to let hindsight, or 

knowledge of the subsequent market for slot transactions at Heathrow cloud an analysis of sale 

price.  There can be, or course, a myriad of acceptable business reasons why an asset is traded 

at a certain price. To be clear, ACG’s task is not to put itself in the shoes of BWIA 

management at the time and explain the nuances of the slot trade transaction.  Instead, 

ACG’s sole task is to make a reasoned determination of probable value for BWIA’s slots 

in 2006, using data, information and techniques that would have been readily available 

to BWIA management at the time. 

 

ACG’s assignment, therefore, is to derive an opinion of probable value for the BWIA slots in 

question at the time of sale.  To develop this opinion, the consultants sought to answer two 

questions: 

1.! Based on market conditions leading up to and including the date of the slot trade to British 

Airways, what was the market for peak hour slots at London Heathrow, and were there 

specific market conditions that would affect a slot value determination (support or diminish 

the value of BWIA’s slots), and should these conditions have been known in the regular 

course of business by BWIA management? and; 
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2.!Using conventional value estimating techniques, using data available at the time of the 

slot trade, taking into consideration market factors that may have affected a value 

calculation, what was the estimate of probable value for BWIA’s slots in 2006?  

1.2)Methodological)Approach)

There are three generally accepted approaches to developing an opinion of value for an asset 

such as airport slots: the Cost approach, Sales Comparison approach, and the Income 

Capitalization approaches.  ACG has considered each approach to develop an opinion of 

probable market value of the airport slots in question.  The reliability of each approach is 

dependent upon the availability and comparability of the market data, as well as the motivation 

and thinking of purchasers in the market for such a property. 

 

The Cost Approach is based upon the proposition that an informed purchaser would pay no 

more for an asset than the cost to produce a substitute asset with equivalent utility.  In the cost 

approach, the appraiser forms an opinion of the cost of all improvements, depreciating them to 

reflect any value loss from physical, functional and external causes.  Land value, 

entrepreneurial profit and depreciated improvement costs are then added resulting in a value 

estimate for the subject asset (not applicable in this case). 

 

The Sales Comparison Approach utilizes a comparison of the sales price paid for similar 

assets to establish a market price/valuation for an asset.  However, utilizing the sales 

comparison approach to accurately develop and opinion of probable value depends upon 

having a large set of publicly available sales transaction data.  Such is not the case for slots at 

London Heathrow.  The value and terms of slot transactions at London Heathrow are not 

published, are known only to the parties to the transaction, and are not disclosed unless the 

participants voluntarily do so or are compelled to so by law, such as a U.S. Securities and 

Exchange (SEC) filing.  Details of the terms of slot swaps at London Heathrow are therefore 

limited and/or anecdotal. 

 

The Income Capitalization Approach first determines the income producing capacity of an 

airport slot by utilizing known prices charged for seats sold on flights originating from and 
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arriving at, London Heathrow.  Deductions are the made for operating expenses, collection 

loss, and empty airplane seats.  The resulting net operating income is divided by an overall 

capitalization rate to derive an opinion of value for the subject airport slots. 

 
Based on our analysis, the Income Capitalization approach is the most reliable means of 

establishing a probable opinion of value for airport slots at London Heathrow.  The Cost 

approach is conceptually inappropriate, and the Sales Comparison Approach does not have 

enough supporting data to develop an accurate or precise estimate of slot value.  

 
ACG has therefore utilized a two-step approach to determining a reliable and thorough opinion 

of probable value.  First, ACG examined in detail the significant market conditions leading up 

to the time of sale (but not beyond it) that may or could have affected a reasonable business 

determination of slot value at Heathrow.  ACG has used information and data that was 

immediately available and could have been known by BWIA Management at the time.  

 
Second, ACG used a detailed Income Capitalization analysis to establish a precise opinion of 

value for the slots in question at London Heathrow, based on prices and market conditions in 

2006.  ACG’s Income Capitalization model uses known passenger traffic volume, ticket prices, 

operating cost data, and profit margins to develop a specific opinion of probable value. The 

data upon which ACG’s measurement of the profitability of flights to and from Heathrow is 

both accurate and comprehensive.  ACG used the 2006 International Passenger Survey (IPS), 

which provides flight destination and ticket prices for 279,299 passengers traveling into and 

out of Heathrow (61,711 data points were used in the final analysis). 
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London Heathrow Airport 

London Heathrow opened as a civilian airport in 1947.  Located in the London Borough of 

Hillingdon in West London, Heathrow is the busiest airport in the United Kingdom and the 

third busiest airport in the world (as of October, 2011) in terms of total passenger traffic, 

handling more international passengers than any other airport around the globe. 

 

Since the 1970’s the airport has had only two operating runways, which at 3,902 m (12,801 

feet.) and 3,658 m (12,001) in length, are the longest in the UK.  To keep pace with growing 

air traffic demand, London Heathrow has added new Terminals over its history, adding or 

replacing terminals in 1950, 1955 (Terminal 2), 1968, 1986 (Terminal 4), and 2008 (Terminal 

5).  The airport also has extensive road and rail links to the rest of England, including subway, 

rail, and highway infrastructure.  

 

London Heathrow was fully privatized in 1987, and was owned and operated by BAA plc 

(British Airport Authority).  In July 2006, BAA was delisted from the London Stock Exchange, 

and taken over by a consortium led by the Spanish company, Ferrovial Group2, and 

subsequently changed its name from BAA plc to BAA Limited. The Ferrovial Group is a 

multinational company involved in the design, building, financing, operation and maintenance 

of transport infrastructure.  BAA owns five other UK airports in addition to London Heathrow, 

including Stansted, Glasgow, Edinburgh, Aberdeen, and Southampton.  BAA also owned 

Gatwick airport until 2009, at which time it was forced to sell the airport by the British 

government in order to break its monopoly on London’s airports.3  

 
 
 
 
 
 
 

 
 
 
 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
2  BAA: Who we are 
3  BAA sells Gatwick for £1.5bn. Financial Times. October 20, 2009 
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Figure 2.1.  London Heathrow Airport 
 
Source: www.heathrowairport.com 
!
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Background: Airport Slot Allocation and Trading 

An airport slot is the scheduled, specific time that is allocated to an aircraft for a departure or 

arrival at an airport.  As defined by the IATA Slot Guidelines, “An airport slot (or ‘slot’) is a 

permission given by a coordinator for a planned operation to use the full range of airport 

infrastructure necessary to arrive or depart at a Level 3 airport on a specific date and time.”4  

Slots have been defined in EC Regulation 95/93 as: “The scheduled time of arrival or departure 

available or allocated to an aircraft movement on a specific date at an airport coordinated 

under the terms of this Regulation.”&
 
Each airport runway can only accommodate a limited number of aircraft landings and takeoffs 

during a specific time interval.  The total number of flights accommodated at any airport is 

limited by the number of passengers its terminals can process, and often limited by a 

specifically declared capacity determined by local and national authorities.   Under operating 

guidelines established by the National government, the number of air transport movements 

(and therefore slots) at London Heathrow in 2006 was capped at 480,000 per year.  That 

number has not changed.  Figure 3.1 shows the runway scheduling limits at Heathrow airport 

for summer 2006 and winter 2006/2007. 

 
An airport slot is nothing more than the right to schedule a flight at a particular time, and the 

commercial value of airport slots is derived from supply and demand. Air travel demand has 

been and continues to display strong and steady growth in Europe and worldwide, increasing 

putting increasing pressures on airport capacity. Capacity expansion would be the natural 

response to growth of demand.  However, airport capacity expansion could become 

unreasonably expensive, and is often faced by insurmountable political, social or 

environmental barriers. At major airports, demand often exceeds capacity, especially during 

peak hours.  Consequently, airport slots become more and more valuable as demand expands 

more rapidly than capacity.   

 
 
 
 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
4 IATA, Worldwide Slot Guidelines.. August, 2011, p. 9.  
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In order to avoid congestion, the allocation of slots is an important and necessary tool for the 

management of constrained airport capacity.  Outside the United States, airport slots are 

allocated through the IATA slot coordination process, under which airports where the available 

airport infrastructure is insufficient to meet the demand of airlines and other aircraft others are 

categorized as Level 3 or coordinated airports. Each slot coordinated airport has an Airport 

Slot Coordinator (ASC).  The primary slot allocation criteria under the IATA system are: !

•! Historic Precedence:  Once allocated a slot, an airline is entitled to retain it as long as 

they use it at least 80% of its maximum capacity throughout an operating year. 

•! Change requests: Changes have priorities over totally new requests. 

Figure 3.1  Runway Scheduling Limits at Heathrow:   
Summer 2006 and Winter 2006/2007 
!

Source: Airport Coordination Limited (ACL) 
!
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•! Transfer and Exchange: Slots may be freely transferred or exchanged between 

airlines, or used as part of a shared operation, subject to the provisions of these 

guidelines and applicable regulations. 

•! New Slots: Once slots have been allocated as outlined in 1 and 2 above, the remaining 

slots are put in a pool.  50% must be allocated to new entrants, unless requests are less 

than 50%. 

 
 

 
 

Under the IATA slot allocation framework, the most important slot allocation criteria is 

historical precedence, or commonly referred to as the “grandfather” principle.  The general 

rule regarding slot allocation based on historic use is that an air carrier will be granted the right 

to schedule flights at specified times in the forthcoming scheduling session if they have used 

these particular “slots” at least 80% of the time during the previous scheduling session. Failure 

to operate a slot at this capacity entitles the slot coordinator to reallocate the slot to another air 

carrier. 

Figure 3.2.  IATA Airport Slot Allocation Process 
Flow Chart 

Source:  IATA Worldwide Scheduling Guidelines, January 2011. 
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Holding slots is a commercially critical issue.  Holding a slot not only provides the ability to 

land and take-off planes, but also secures runway space, aircraft parking space and terminal 

capacity for the airline’s passengers.  Losing a slot means that it can be allocated to other 

airlines, according to principles that do not necessarily advantage the companies that value the 

slots more,5 which will provide a competitor additional competitive power, or allow new 

entrants (new competitors) into that specific air market. 

 
Air carriers therefore go to great lengths to hold slots at high demand airports.  They may 

choose to operate a low cost flight simply to preserve a slot or keep it away from competitors. 

In other words, airlines continuously retain the possibility to use a specific airport at a specified 

time.  If an airline is not prepared to go to this length, it will lose slots. Since all slots are scarce, 

and have either an operating or competitive strategic value for air carriers, air carriers are 

reluctant to relinquish slots without careful consideration.  The reality is that although slots are 

initially allocated administratively, they are “traded” among air carriers for considerable sums 

of money. 

 
IATA slots guidelines state that “slots may be freely transferred or exchanged between airlines, 

or used as part of a shared operation, subject to the provisions of these guidelines and 

applicable regulations.” Prior to 2008, EU regulation allowed slots to be exchanged without 

monetary compensation.  However, the rules were rather vague, which enabled airlines to use 

a “grey market” for secondary slot trading.  For example, airlines would swap a valuable peak 

time slot at London Heathrow for a worthless one late at night, with money changing hands on 

the side.  The UK High Court approved this transaction as early as 1999, in a ruling over a slot 

deal between British Airways and KLM Butcher, 2010).   The UK government’s December 

2003 Aviation White Paper officially stated its support of trading of slots for money as long as 

it is conducted in a transparent way (Butcher, 2010).   

 

 

In 2006, while the regulatory framework at the European Union level for the exchange of slots 

remained murky, slot trading between carriers in the secondary market, where monetary slot 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
5 Heathrow Economics Study, September 2006 
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transactions are disguised as slot “swaps,” was commonplace accepted practice.  In 2006, and 

an active market in slot trades existed at all international airports.  The UK Civil Aviation 

Authority (CAA), Airport Coordination Limited (ACL), the independent body established in 

1992 to administer slot allocation at Heathrow, and DotEcon, one of England’s leading 

economic development authorities, actively advocated for the desirability of legitimizing a 

secondary market in airport slots as early as 2000.  CAA, ACL, and DotEcon actively promoted 

direct slot trades and slot auctions as a more equitable and economically efficient means of 

allocating slots at Heathrow.  By 2006 the majority of changes in slot “ownership” at London 

Heathrow occurred through this Carrier-to-Carrier secondary market.   

 

On April 30, 2008, EU Transport Commissioner Jacques Barrot stated that “Today we are 

recognizing for the first time that secondary trading is an acceptable way of allowing slots to 

be swapped among airlines,” which marked EU’s official recognition of secondary slot trading.  
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2.!Significant&Market&Conditions&at&the&Time&of&Sale&

4.1)Summary)

BWIA’s slot sale took place within a market in which demand for slots at Heathrow was 

extremely high.  The significant characteristics of the 2006 Heathrow slot market environment 

were as follows. 

 

1. BWIA’s slots were “peak hour” slot times. 

BAA defines its peak hours as between 06:00 AM and 12:59 PM each day.  Demand is 

particularly high for early morning arrival slots, as these are the best times to coordinate the 

landings of long haul international flights with distribution flights to Europe. 

 
2. Demand for slots at London Heathrow were among the highest in Europe. 

International air travel, air travel in and through the UK, and air travel at Heathrow experienced 

an extremely high rate of year-over-year growth through 2000, and continued steady annual 

increases through 2008.  By 2000 London Heathrow ranked as the world’s fourth busiest 

airport in terms of total passengers, and from 2002 to 2006 ranked as the third busiest airport 

in the world.  Driven by its strategic geographic location, by 2000 Heathrow was ranked as the 

busiest airport in the world for international travelers, rankings it held through 2011. 

 

3. Slots at London Heathrow were closely held assets.   

Air Transport Movements (and therefore possible slots) at Heathrow are limited by law to 

480,000 per year.  By 2004, runway capacity at the airport reached saturation — over 99 

percent capacity utilization — and increased each year through 2006.  At the same time, supply 

of slots remained frozen — BAA did not add a single peak hour slot from 2000 through 2006.  

In addition, the limited excess capacity at smaller London airports were unsuitable substitutes 

for Heathrow.  Slot trading (selling) directly between air carriers through the secondary slot 

market was accepted practice by 2000.  However, airlines did not sell or release slots easily, 

and the number of slot transfers declined sharply after 2004. 

 
 
4. The US-EU Open Skies Agreement 
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BWIA’s sale took place in the shadow of the Eu-US Open Skies Agreement, which removed 

the exclusive rights that were previously held by only four airlines to fly from Heathrow to the 

United States. The primary objective of the OSA was to open Heathrow to other airlines from 

the US.  The Agreement entered formal negotiation in 2002, and was ratified in 2007, creating 

significant market anticipation for slot space at Heathrow.  Known slot transaction prices in 

the wake of the formal signing reflected significant increases. 
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4.2)The)Growth)in)International)Air)Travel)

The air transport industry has a high profile in national and global economies, and the actual 

economic contribution of the industry cannot be overstated. Millions of people, industries and 

national economies across the world are positively affected by the daily operations of the 

airport and air travel industries.  Over the period 1960 - 2010, air passenger and freight traffic 

grew faster than Gross Domestic Product (GDP).  This surge of passenger traffic (Figure 4.1) 

is mainly attributed to technological progress and industrial growth. The introduction of the jet 

engine and wide-body aircraft (such as Boeing 747 and Airbus A340) dramatically changed 

air transportation by creating lower fares for passengers owing to higher capacity, cost savings 

and longer range of operations they provided to airlines. The Boeing 747 revolutionized long-

haul international travel with its wide-body and double deck; it still carries millions of 

passengers each year, despite having been superseded in capacity by the latest Airbus product, 

the A380. Continued technological progress and innovation by aircraft manufacturers allow 

passengers to travel further and faster for less.  

 
Growing international trade, augmented by an increased accessibility to air transport services, 

has created a strong demand for improved air transport infrastructure. Rising passenger and 

cargo traffic has created pressure on demand for airport and runway capacity. Across the globe, 

the structure of the airline industry is changing drastically as the markets are liberalized and 

airlines find innovative ways to expand beyond national boundaries to serve growing demand.  

Over the next 20 years, international and domestic passenger and freight traffic is expected to 

grow at least by 5.5% per year. At the global level, the repartition of air traffic between 

international and domestic has always been in favor of international travel.  
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Air traffic in the UK as a whole is a direct reflection of growing global demand for air travel, 

and from 1950 to 2006 enjoyed robust annual growth in passenger and freight traffic.  Annual 

passenger growth from 1950 to 2006 grew at an annual average of 6% per year (Figure 4.2). 

This is faster than the growth of aviation in most other developed countries, and approximately 

twice the rate of growth of UK GDP during the same period.6  As stated above, Heathrow’s 

strategic location favored the airport as a preferred operating point for long-haul international 

flights, driving the high demand for slot space leading up to 2006. 

 
 

 

 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
6 Civil Aviation Authority, 2008 

Figure 4.1  World Airline Passengers, 1960-2010 

Source: International Civil Aviation Organization data!
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Demand for long-haul travel to and from the UK is driven by a number of factors including 

rising income levels. The rising level of incomes within the UK is expected to encourage 

tourism growth at a faster rate, with more distant and remote destinations becoming 

increasingly active. Rising incomes in other countries will also result in higher rates of business 

and tourist travel to the UK and other destinations which route through the UK. Tremendous 

and sustained growth in countries such as Brazil, Russia, India and China (commonly referred 

to as BRIC) are likely to drive high rates of growth in the worldwide demand for travel to/from 

the UK. 

4.3)Proliferation)of)Low)Cost)Airlines)in)Europe)

Over the last decade low cost carriers (LCCs) have enjoyed a growth rate higher than formerly 

national carriers. This expansion of low cost carriers on short-haul point-to-point routes 

through Europe and the UK may further affect the traditional airline hubs like London 

Heathrow by diverting domestic/short-haul traffic to smaller cities with lower operating costs 

and leaving larger hub airports open to more long-haul profitable routes. In Europe, 14% of 

Available Seat Miles are now provided by low cost airlines, with easyJet and Ryanair (Table 

4.1) accounting for nearly 9%.7 The European LCC market has experienced a double-digit 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
7 O’Connell J. & Williams G. Passenger Perceptions of low cost airlines and full service carriers, Air Transport 
Group 
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growth from its beginnings in 1991 that the European (and US) markets have matured, while 

the Asian and Latin American markets remain largely open. 

 
Table 4.1 European Low Cost Carriers Ranked by Passengers Carried, 2010 

Rank Airline Passengers (millions) 
1 Ryanair 72.2 
2 easyJet 49.7 
3 Air Berlin 33.6 
4 Norwegian 13.0 
5 Vueling Airlines 11.0 

Source: Airline Business, May 2011 

The introduction of the Single European Aviation Market in 1993 prompted the restructuring 

of Ryanair into a low cost structure and consequently allowing Ryanair to create its largest 

base at London-Stansted.  Through Ryanair’s operations at Gatwick, Luton and Stansted, it has 

effectively driven the leisure market away from the largely constrained Heathrow International 

airport.8 By 2002, 47.2% of the market between the UK and Ireland was covered by LCCs. 

Since then, European low-cost carriers have continued to evolve, flying longer sectors (easyJet 

now operates a flight from London Gatwick to Jordon) and targeting business travelers. 

Ryanair and easyJet have continued to secure new markets, while a number of smaller low-

cost carriers continue to develop.9  The degree of competition between UK airports is the 

strongest for the LCCs, which by the nature of their operations require quick turnaround times 

not easily obtainable at airports that are already capacity-constrained, including London 

Heathrow.10  

4.4)Demand)and)Growth)at)London)Heathrow)

The overall growth in international and domestic air travel, the growth of low-cost airlines in 

Europe, and air transport liberalization in the Eurozone have driven the growth of air travel 

into and out of London Heathrow.  However, the demand, and therefore value, of flying in and 

out of LHR is built on its strategic geographic location — it is still the best location to serve 

North America, Latin America and South America from Europe, and at the same time, provides 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
8 The Impact of Low Cost Carriers in Europe, February 2003 
9 Airline Business, May 2011 
10 BAA Airports Market Investigation, Competition Commission March 2009 
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efficient direct air access to the rest of continental Europe.  London Heathrow also serves the 

Asia Pacific, Middle East, and Africa.  London Heathrow is a natural location for airlines to 

base their hub operations.  

 
 

 

Traffic at London Heathrow grew rapidly from the early 1980’s through 2000, and continued 

to grow through 2006 (Figure 4.3).  By the mid 1980’s London Heathrow cemented its position 

as one of the world’s busiest airports (Figure 4.4), and remains so today.  By 2000 London 

Heathrow ranked as the world’s fourth busiest airport in terms of total passengers, and from 

2002 to 2006 ranked as the third busiest airport in the world.  The airport became the primary 

hub of British Airways (BA), BMI, and is also a base for Virgin Atlantic Airways. 

 
 
 

 
 
 
 
 
 
 
 
 
 
 

Figure 4.3.  Airport Passenger Traffic at London Heathrow 
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In 2000 London Heathrow became the busiest airport in the world in terms of international 

travelers (Figure 4.5), and has maintained that position through 2011.  The airport’s 

Figure 4.4.  The World’s Busiest Airports 
!
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attractiveness is driven by long-haul traffic and by more people transferring from London to 

other destinations. Of Heathrow's 67 million annual passengers 11% are bound for UK 

destinations (Figure 4.6), 43% are short-haul international travelers and 46% are long-haul  

(Figure 4.7).11 Heathrow is served by more than 90 airlines from different countries (Figure 

4.8), majority of which are members of the three major global airline alliances (Oneworld, Star 

Alliance and Skyteam).12 

 
 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
11 Civil Aviation Authority. International Air Passenger Traffic To and From Reporting Airports for 2008 
12 BAA Heathrow.  Heathrow Airport Interim Master Plan. June 2005, p. 9 

Figure 4.5 Top 10 World Airports in International Passengers 
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Figure 4.6 Domestic Passenger Traffic at London Heathrow 
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Figure 4.7 International Passenger Traffic at London Heathrow 
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Figure 4.8  Top Destination Countries to/from London Heathrow!
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for slot trades is driven by the operational and strategic value of the slot at a particular airport, 

but can be offset, or driven higher, by the availability of alternative slots at the same time, or 

at the same time at different airports.  The capacity of an airport is dependent on the capacity 

for one or more of its limiting components, such as the runway(s), taxiways, aircraft parking 

stands, gates, terminal capacity (e.g. check-in and baggage delivery), and environmental 

constraints (e.g. night restrictions).  

 

The capacity of the airfield and especially of runway systems typically determines the ultimate 

capacity of an airport.  London Heathrow has had two parallel runways since the 1960’s. One 

runway is used for departures, while the other is used for arrivals with alternations between 

runways occurring at 6 AM and 3 PM.   While terminal capacity at the airport has been 

continuously expanded with new terminals (the last of which was the £4.2 billion Terminal 5 

in 2008), London Heathrow has planned, but been denied a new runway on multiple occasions 

since 2003.  Adding new international airport runways are a complicated and expensive 

process.  Each time a new runway at Heathrow has been recommended for study, it has been 

rejected due to community opposition, environmental concerns, cost, and political issues.  The 

last consultation process to add a proposed runway began in 2003 and was finally terminated 

in 2010. 

 

Air Transport Movements (and therefore possible slots) at Heathrow are limited by law to 

480,000 per year.  By 2004, runway capacity at the airport reached near saturation — total Air 

Traffic Movements in 2004 hit 476,000, 478,000 in 2005, and 477,000 in 2006, representing 

over 99 percent capacity utilization for each year.  Demand is particularly high for early 

morning arrivals, as these are the best times for long haul flights.  BAA defines its peak hours 

as between 06:00 AM and 12:59 PM each day. 13  In fact, in both 2005 and 2006 the allocation 

of slots equaled or exceeded slot capacity at every hourly timeslot during the day, from 15% 

on average, and nearly 26% in selected hours.14   Figure 4.9 shows the summer 2006 peak 

week capacity and demand for arrivals at Heathrow (departures follow a similar pattern). 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
13 Peak times at LHR are considered to be between 0600 – 1259 local time (ACL, 2002). 
14 Airport Coordination Ltd.  Heathrow Start of Season Reports 2001 – 2006. 
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Slots at Heathrow are allocated by Airport Coordination Limited (ACL) within the IATA slot 

coordination framework. Airport Coordination Limited (ACL) was established in 1992 as an 

independent, not-for-profit, private sector body by a group of major UK airlines in anticipation 

of the EU Regulation's requirement to have an independent, neutral, transparent, and non-

discriminatory body in charge of allocating slots.  ACL monitors planned and actual 

operations, apply the Use it or Lose it rule, and report on performance to airlines, other aircraft 

operators, and the airport managing body, following IATA’s Calendar of Coordination 

Activities.!

 
BAA and ACL continuously review slot schedules, capacity and performance in order to 

improve airport efficiency.  Heathrow runway capacity is reviewed twice yearly in advance of 

each scheduling season.  Capacity is assessed against an agreed average delay criteria of 10 

minutes. The process involves simulating the impact on average delays of adding additional 

Figure 4.9  Runway Movement Demand at London Heathrow 
Arrivals, Summer 2006 
 

Source: Airport Coordination Limited (ACL) 
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slots at particular times of the day.  Where the additional slots do not result in a breach of the 

delay criterion, they are made available for allocation. 

    

However, scheduling process resulted in only a nominal increase in runway capacity — 

between the summer 1997 and 2002 summer seasons the number of daytime (06:00 – 22:59) 

slots available each day was increased from 1,291 to 1,357 (+66 or 5.1%).  However, BAA 

was not able to implement administrative changes that resulted in significant new capacity — 

only 23 daily slots (net) were added from 2000-2006 (Figure 4.10).  In fact, during peak hours, 

no new daily slots (net) were added during the same period. 

 
Slots at Heathrow are held closely — in 2000 through 2004, less than 1 percent of all slots 

were traded, either through administrative allocation or trade exchange.  In both 2005 and 2006 

less than 250 of the airport’s slots traded hands during the year. (DotEcon, 2002).  Additionally 

the allocation process at London Heathrow changed dramatically between 2000 and 2006.  By 

2005 the total number of available slots decreased sharply, and the proportion of slots traded 

between carriers was more than those allocated administratively. 

 

British Airways (BA) is the leading airline at Heathrow, and owns the largest share of slots, 

followed by BMI (Figure 4.11). BA has consolidated its position at Heathrow since 2001 

through aggressive slot trading, slot holding strategies, and purchasing smaller competitors for 

their slots.15  

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
15 Airline Business, July 24, 2007. 

Figure 4.10  Slot Activities at Heathrow, 2000-2006 
!
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4.6)Slot)Supply)and)Availability)at)Competing)Airports)

The availability of slots at competing airports might also change the negotiating position of 

buyers and sellers of slots at Heathrow, but this is not the case at Heathrow.  The UK has over 

20 international airports, each serve over one million passenger journeys per year.16  London’s 

five airports alone serve about 400 destinations, more than any other European city. Of the 

London Airports, no new runways have been added since 1988 (at City Airport).  Gatwick has 

operated since its opening with one runway.  Its length was extended in 1988 to enable longer-

range operations with fully laden wide-body aircraft, but an injunction currently stops any new 

runways at Gatwick until 2019.  In 2006, three of the five airports located in London had excess 

capacity: Gatwick operated at 94% capacity, Stansted at 86%, and Luton at 48%.  Figure 4.12 

shows un-allocated capacity at Gatwick for summer 2006. 

 

However, these slots at London, or other UK airports, are not readily transferable for carriers 

operating out of Heathrow (Table 4.2).  First, in 2006, Luton’s runway was too short to 

accommodate larger long-haul aircraft flying into Heathrow.  Second, while travel distances 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
16 UK Airports Report, Office of Fair Trading, December 2006 

Figure 4.11  Air Transport Movements by Airlines at Heathrow 
!
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for carriers and passengers may be similar at close-in airports, the high level of connections 

used at Heathrow, and the network issues this creates makes transferring a route to a defend 

airport logistically difficult, expensive, and inconvenient for connecting passengers.   

 

In 1999, the British government convened the UK Competition Commission to study capacity 

and competition issues within the UK air travel system.  The Commissions’ conclusion was 

that despite the London airports similar local market areas and overlapping destinations, slots 

were not readily transferable between them: 

…we also have to consider whether the scope for competition between them is 
restricted, at least in the short term, by capacity constraints. Moreover, Heathrow’s 
comprehensive network of international and domestic routes, extensive terminal 
facilities and two full-length runways make it the only significant hub airport in the 
South-East, or indeed the UK, and consequently restrict competition between airports 
for airlines offering connecting flights (both potential competition between BAA 
airports and actual competition between Heathrow and non-BAA airports).17 

 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
17 UK Competition Commission. Also see: Pablo Bolgeri,Lynnette Dray, Antony Evans, Andreas Schäfer: The 

Emergence of Multi-Airport Systems. 2008, p.7. 

 

Figure 4.12  Runway Allocation – Total Movement: 
London Gatwick   
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DotEcon, a UK Economic Development Authority, analyzed slot transfers at UK airports in 

2001 in response to increasing demand and congestion at London’s airports, reached the same 

conclusion: 

In the same way that one particular time slot may at most be a limited substitute for a 

slot at another time, it appears that for most carriers a slot at one airport is unlikely to 

be an effective substitute for a slot at another airport, even when these airports serve 

overlapping catchment areas. Therefore, excess demand may persist at one airport 

even if additional capacity is available at another, neighboring airport.   

 

In addition, BAA’s common ownership of the five London airports was also found by the 

Competition Commission to further constrain competition, and therefore the transferability, of 

slots between the London airports.  

 
Table 4.13  UK Airports by Ownership and Passenger Shares, 2010 
Owner Airport Passengers (millions) Percentage Share 
BAA Heathrow 65.7 31.2% 
 Gatwick 31.3 14.9% 
  Stansted 18.6 8.8% 
  Glasgow 6.5 3.1% 
  Edinburgh 8.6 4.1% 
  Aberdeen 2.8 1.3% 
  Southampton 1.7 0.8% 
Manchester Airport Group Manchester 17.7 8.4% 
  East Midlands 4.1 2.0% 
  Luton 8.7 4.1% 
  Cardiff 1.4 0.7% 
Arbetis Belfast 4.0 1.9% 
Peel Liverpool 5.0 2.4% 
Other Birmingham 8.6 4.1% 
  Bristol 5.7 2.7% 
  London City 2.8 1.3% 
  Leeds Bradford 2.7 1.3% 
  Prestwick 1.7 0.8% 
  Newcastle 4.3 2.1% 
  Belfast City 2.7 1.3% 
  Others 5.9 2.8% 

TOTAL   210.6 100% 
Source: CAA Statistics    

 

The possibility of transferring routes and services to more distant airports is even less likely.  

Heathrow competes with the four other largest hubs  (Table 4.3) in Europe for overseas 

passenger traffic, sometimes referred to as the “mainports” of Europe: Amsterdam Schiphol 
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(AMS), Paris Charles De Gaulle (CDG), Frankfurt International (FRA) and Madrid-Barajas 

(MAD).  

 
Table 4.14 Number of Runways at European Hub Airports 2006 

Airport Number of  Runways 

London Heathrow 2 

Paris CDG 4 

Frankfurt 3 

Amsterdam 5 

Madrid 4 

Source: Airport Master Plans  

 
Prior to 2006, new runways at Europe’s other mainports opened in response to growing 

international air traffic.  Paris De Gaulle, which initially had two runways, opened its 3rd 

runway  in 1998, and 4th runway  in 2000.  Amsterdam Schiphol opened its fifth runway in 

2003, while Madrid-Barajas added two new terminals and runways, which opened in 2006.  

Frankfurt failed to add a new runway until October 2011.  Growth rates between 2000 and 

2006 at the other EU mainports reflected these additions to capacity (Figure 4.13). However, 

Figure 4.15  Passenger Traffic at European Hubs, 2000-2010 

Source: Eurostat Airport data  
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London Heathrow is still the dominant airport in Europe, despite significant traffic growth at 

the other European Mainports. 

 

The UK Competition Commission studied the transferability of services and routes to other, 

more distant airports, and concluded that they were not competitive with slots at Heathrow: 

Both BAA and the CAA submitted that… airlines may be able to switch services to 
airports even if those airports were not considered to be substitutes by their passengers. 
For instance, BAA said that the substitution possibilities open to airlines deciding 
where to locate aircraft included launching new routes at distant airports. The evidence 
we have seen suggests that rivalry with more distant airports is important mainly when 
airlines are starting new services and have the flexibility to put these at a number of 
airports.  We consider that, due to the costs of establishing new routes, rivalry with more 
distant airports is less relevant when prices for existing services are being renegotiated. 
Once an airline has built up a profitable route, a threat to move to a distant airport with 
a completely different catchment area is less credible than a threat to move to a 
neighbouring airport with an overlapping catchment area.  We therefore consider that 
any constraint from more distant airports is weaker than from airports that are 
considered to be substitutes by passengers. 

 

4.7)The)2007)USMEU)Open)Skies)Agreement)

Heathrow (LHR) slots are among the most sought-after in the industry and have become even 

more important since the US and the European Union agreed an Open Skies Agreement “OSA" 

agreement which opened the airport to more competition. The creation of the Single European 

Aviation Market in April 1997, allowing an airline from one member state to fly passengers 

within another member's domestic market, helped fuel an average annual traffic growth rate 

between 1995 and 2004 that was almost double the rate of growth in the years 1990 to 

1994.18  The US-EU Open skies agreement 2007 further liberalized European air travel, and 

created great anticipation from commercial air carriers in the period leading up to its execution. 

 
The European Union Commission received authority to negotiate the Open Skies Agreement 

in November 2002, and continued negotiating until the final agreement was executed in March 

2007. At the request of the United Kingdom, entry into force was put back to March 2008.  

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
18 The Economic Impact of Air Service Liberalization, 2006 
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Throughout the 2002 to 2007 period, commercial air carriers were well aware of the impending 

agreement. 

 

The OSA agreement effectively removed the exclusive rights that were previously held by only 

four airlines, British Airlines (BA), Virgin Atlantic (VS), American Airlines (AA) and United 

Airways (UA), to fly from Heathrow to the United States. The primary objective of the OSA 

was to open Heathrow to other airlines from the USA, including Continental (CO) and Delta 

(DL), who previously only had access to Gatwick.  

 

Prior to the US-EU Open Skies Agreement, air transport to the United States was governed by 

bilateral agreements between Member States and the American authorities. Sixteen Member 

States already had open skies agreements in place.  Yet this fragmented approach proved to be 

an obstacle as it prevented completion of a genuine single market.  Open Skies agreements 

since then have been effective at eliminating many of the barriers to competition and allowing 

airlines to access to international routes to and from their home countries, and autonomy from 

many forms many different forms of economic regulation.19   

4.8)Known)Heathrow)Slot)Sales)

London Heathrow is one of the most congested airports in the world.  Slots are highly 

demanded at Heathrow while supply is scarce. The first occasion that large sums of money 

changed hands for access to Heathrow was when Pan-Am and TWA sold their traffic rights to 

Heathrow to United and American Airlines in 1991, which meant that United and American 

effectively bought their slots at London Heathrow.  In 2004, FlyBe sold six pairs of slots for 

about £40 million; and in 2007 BA bought 102 Heathrow slots from BMI for approximately 

£30 million. In October 2007, the Bland Group sold four pairs of slots at Heathrow after it sold 

GB Airways to easyJet; press reports at the time estimated that Heathrow slots could exchange 

hands for more than £5 million per pair depending on the timing of the arrival and departure, 

with prime peak hour slot pairs trading for up to £12 million.  In June 2009 it was confirmed 

that Lufthansa had bought BMI in a £223 million deal which includes BMI’s 11% share of the 

slots at Heathrow, taking Lufthansa’s total share at that airport to over 16%.  

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
19 Airline Deregulation, by Fred L. Smith Jr. and Braden Cox 
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The price of the lucrative slots at Heathrow more than doubled in the years leading to the 

US/EU “Open Skies” agreement that was signed on April 30, 2007, and became effective 

March 30, 2008.  In its filing to the US Securities and Exchange Commission in 2008, 

Continental disclosed that they paid $209 million for four pairs of slots at Heathrow ($116m 

for summer season slots and a further $93m for the winter season). The most recent trade was 

BA’s acquisition of 6 pair daily slots from BMI in September 2011 (the price is not disclosed).  

British Airways and Virgin Atlantic are both in discussions over the potential purchase of BMI, 

largely because of the fact that BMI holds 11% of the slots at Heathrow.  

 
The following lists some important slot trades at Heathrow with a summary in Table 4.15:  

•! Delta Airlines, which was a Gatwick Airport (LGW) based carrier, started operating 

flights from LHR in March 2008 following the Open Skies agreement between the US 

and the EU.20  Delta acquired these slots by negotiating with their European partner 

airlines Air France and KLM, and launched a twice daily service to New York and once 

daily service to Atlanta from in April 2008. The records do not show which airline; Air 

France or KLM provided the slots for Delta, but the both airlines code-share on these 

flights.  

•! BA purchased two daily slot- pairs at Heathrow from Malev for about £7 million. 

•! According to a Continental Airlines filing with the Securities and Exchange 

Commission (SEC), the airline paid about  $116 million for the use of summer season 

and would pay a another $93 million for slots in the next winter season at Heathrow in 

2007. 

•! Alitalia has sold nearly a quarter of its Heathrow slots in three separate deals for a total 

of £67 million, and have received a record price of more than £30m for one pair of 

slots.21  

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
20 A Market in Airport Slots, D. Starkie, T. Bass, and B. Humphrey. The Institute of Economic Affairs, 2003. 
21 Evening Standard. London, United Kingdom, Dec 27, 2007. pg. 24 
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•! In 2004, The Australian flag carrier (Qantas) paid £20m for two pairs of daily slots at 

the airport.22  

•! In another transaction Air Jamaica sold seven slots to Virgin Atlantic for £5.1 million. 

Air Jamaica's slots were neither prime-time slots, nor were they the same times 

throughout the week.  

•! The British flag-carrier last year secured two slots from US Airways for about £12 

million, and 14 daily take-off and landing slots from Swiss International Airlines for 

£35 million. 

•! British Airways acquired seven pairs of slots from SN Brussels Airlines for £25-30 

million in 2002. 

•! Northwest Airlines acquired three slots pairs held by its alliance partner KLM of the 

Netherlands to operate services between Heathrow and its hubs in Detroit and 

Minneapolis.23  

•! Etihad, the Abu Dhabi-based airline, has reached agreement with Luxair to lease the 

Luxembourg carrier’s two pairs of slots for five years for £9m.24 

•! Virgin Atlantic bought four pairs from Flybe for £20 million (2004).25 

 

Table 4.15 shows a summary of reported slot trades from 2004 through 2007, but these 

numbers do not represent a reliable estimate of probable value, as the comparative sales data 

is not a large enough as a sample set, and does not account for variations in value, particularly 

the premium value paid for peak hour slot times. 

 

Further indicators of slot value can be inferred from balance sheet reports. British Airways was 

the first airline to put a balance sheet value on its 41% of LHR’s take-off and landing slots.  

BAA has assigned a net asset value of $5.0 Billion to the slots it controls at Heathrow on its 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
22 The Guardian, January 21, 2004. 
23 KLM operated Fokker 50s on the RTM–LHR and EIN-LHR routes. KLM has transferred these slots to 
Northwest to start up new transatlantic routes from LHR after the coming into force of the EU-US Open Sky 
Agreement on March 30, 2008. 
24 Financial Times, June 23, 2008. 
25 Issues of Travel and Hospitality Industry Digest: 23 March, 2007. 
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balance sheet. British Midland (BMI), with an 11.4% share of the takeoff and landing slots at 

Heathrow, values its slot portfolio at $1.5 billion.26   

  

 

  

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
26 Financial Times, May 23 2008. 
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3.!Income&Capitalization&Approach&to&Slot&Value&Estimation&

5.1)Slot)Valuation)at)London)Heathrow)

Slots in heavily congested airports are highly demanded, and airlines are willing to pay 

significant prices for access to these airports.  The prices of slots reflect the values of economic 

impacts of specific flights to/from these airports on airlines’ network wide revenue and profits.  

The value of a slot at an airport is determined by the level of expected additional profits that 

airlines may gain from operating that slot at that airport compared to the next best alternative. 

Other factors influencing slot trade values are:  

•! Slot arrival or departure time; 

•! The elasticity of the demand at the slot controlled airport; 

•! Geographic location of the airport, and its position in and Ari Carrier’s flight network; 

•! Slot time relative to an air carrier’s operations, such as reducing layover times for high 

demand flight times from other destinations, and serving other high demand locations 

within the carrier’s flight network. 

Figure 5.1.  Factors That Affect Slot Values 

Source: Gillen (2006) 
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All airlines want the slot times that enable them to offer the best connections for their 

passengers. This makes an entire business of handling, managing and selling slot times. In 

other words, having the good time slots means big business and it is important to manage the 

slots properly and make sure not to lose airport access. 

  

In addition, long haul international operations often have less competition and higher margins 

due to international Air Service Agreements. The passenger mix between leisure and business 

passengers on the route will also impact the value.  Higher proportions of business travelers, 

with their associated higher margins for the airlines, will increase the value of the slot to 

airlines.  In addition, as time is an important dimension of air services, slot values vary widely 

depending on timing of the slots.  A pair of poorly timed slots at Heathrow can go for under 

£1 million, whereas airlines would be willing to pay more than  £25 million for a pair of 

valuable peak time slots such as in the case of Continental.   However, lack of transparency in 

the slot trading market makes it tricky to get a true picture of the slot markets.  There is no 

comprehensive data on slot values, and it is difficult to generalize because no two slots are 

worth exactly the same. 

   

The primary characteristics of the airline that purchases the slot also impacts the slot valuation. 

A carrier with rights to operate on restricted routes will value slots at those airports more 

highly. All others things being equal, with a greater number of options, it is more likely the 

slot will be of greater value to an airline if the airline has more options for its use. The greater 

the number of existing services the more likely an additional service is to fit into its scheduling 

arrangements, and the greater the gain is likely to be from network economies. Additionally, 

economies of scale may reduce marginal operating costs for the airline. It should be noted, 

however, that the actual sale price of a pair of slots depends on the market forces of supply and 

demand at the time the slots are offered for sale.  

 

In the case of Heathrow, the demand for slots far outweighs supply. Theoretically, the price of 

this asset is the present value of the economic rent associated with the slot.28 The airlines flying 

out of LHR   receive this scarcity value through the yield premium on fares charged to 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
28 Economic Regulation of Heathrow and Gatwick Airports 2008–2013. 
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passengers.29 Slots are bought when an airline is able to earn a satisfactory return on the 

investment, and naturally slots are sold when their worth to an airline is less than their market 

value.  

 

The airport itself influences the premium that both passengers and airlines put on using the 

airport. Heathrow, served by the Heathrow Express offers higher frequencies and shorter 

journey times. This may be important for business travelers who have a higher value of time 

and lower demand elasticity for access. Results from the CAA’s “Origin and Destination 

Survey” in recent years suggests that routes out of Heathrow attract a higher proportion of 

business travelers. Many passengers place a higher value on travelling to/from airports that 

have more frequent daily services on their chosen route, which translates into higher airfares 

passengers are willing to pay. Airfares are determined by available airline capacity that is in 

turn determined by the availability of slots.  

 

5.2)Estimation)of)Slot)Value))

There is no standard formula for airport slot valuation.  The values of the slots at the four slot 

controlled airports in the United States are generally estimated either using an income-based 

approach, projecting a future income stream created when slots are leased to another airline on 

a long-term basis, or a marginal network contribution based approach (Spitz, 2008).  The 

income based approach requires information on lease rates, whereas the marginal network 

contribution based approach requires detailed data on carrier operating costs on flight–by-flight 

segment basis, and passenger traffic volume and air fares for all O-D markets involving at least 

one nonstop or one-stop service offer to, from or through the airport in question.  Since these 

data is not readily available for Heathrow, we attempt to estimate the profitability of flights 

to/from the airport at route level.  !

 

In particular, we assume the total cost for each flight can be measured as follows:  

 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
29 The CAA (2002: 14–18) suggested that for an airport like Heathrow the yield premium can be quite large. 
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!

 
 

Likewise, the total revenue for any leg of flight can be defined as follows: 

 

 

Profit=TR-TC 

!

Where: 

ASM = available seat miles30 
β = Aircraft Utilization Block Hours 
i= airports 

i=1 LHR 
i=2  LGW 

j= airlines 
 j=1 BA 
 j ≠ 1 other airlines 
t= time 
h=hour of day 
θ = fuel cost per gallon 
γ = gallons of fuel consumed 
λ = flight Crew costs 
µ = Maintenance costs (labor and materials) 
ι = airport charges 
k = cost of capital (required rate of return / risk of the estimated cash flow) 
t = year 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
30 number of seats available multiplied by the number of miles flown 

TotalOperating Cost Direct Cost Indirect Cost Non Operating Cost= + + +

i,j,t i,j,t i,j,t
i,j,ti,j,t i,j,t i,j,t i,j,t

i,j,t i,j,t i,j,t
i,j,t i,j,t

γ λ µ ιASM θ
ASM ASM ASM ASM

γ λ µ ιASM θ
ASM

TC
ASM
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ASM

!

!
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, -( ) ( ) ( ) ( )& &, - , - , - , -. /

" #$ % $ %+ + +& &= ' ' +( ) ( )* +
( ) ( )& &, - , -. /
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γ λ µ ιASM θ
ASM ASM

!
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ω = capital cost per aircraft day 

To investigate whether the slots at Heathrow have a premium value over those at other London 

airports, we calculate and compare the marginal benefits for British Airlines to fly out of LHR 

versus those out of LGW.  Since the cost differences for an airline to fly out of LHR and of 

LGW seem to be negligible, we focus on the differences on revenues between flights out of 

LHR and LGW.  The profitability differential between Heathrow and Gatwick can be 

computed as follows:  

 

Since a slot is a perpetual property of an airline, hence the value of this perpetual asset is: 

!

)

5.3)Airline)Yield)Premium)at)London)Heathrow))

A UK CAA study (2001)32 suggests that on average, for the period 2003-2008, slots at 

Heathrow should have the largest premium value to airlines (after airport charges are paid), 

followed by Gatwick and then Stansted.  Airlines’ valuation of Heathrow above other airports 

has also been highlighted by BA’s Heathrow flights carrying on average more passengers and 

a greater proportion of higher yield business passengers than parallel routes out of Gatwick 

and Stansted.  Heathrow slot values for long-haul use are driven largely by the value of the 

flights using them.  For example, arrival slots before 0730 are needed for high-yielding flights 

arriving from the United State, Far East, and other international destinations.33 

The UK CAA study (2001) further suggests that for short-haul services, BA might place an 

average premium of  £1.8 million a year on operating a short-haul service out of Heathrow as 

compared to Gatwick. This premium equates to about £20 per passenger per journey, which 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
32 Civil Aviation Authority, Estimating Demand Valuation Annex, November 2001. 
33 Air Jamaica Ltd. Heathrow Slots Investigation Office of the Contractor General March, 2009 

LHR-LGW, BA, 2006LHR, BA, 2006 LHR, BA, 2006 LHR-LGW, BA, 2006 LHR, BA, 2006 LHR-LGWRPM RRPM RTM RRTM ι! "#$ = %# + %# &#' (

LHR, BA, 2006Pr ice
SlotLHR

K
K Discount rate

!"
=

=
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after cautiously assuming discount rates and periods, would represent a present value of a slot 

pair at Heathrow of £9.1 million for BA. These results represent the value of Heathrow services 

if Gatwick operations are assumed to break even. However, foreign carriers’ valuations of 

routes out of Heathrow to their own hub airports may be inflated by network economies, and 

valuation on other routes may be high due to the existence of bilateral agreements. 

 

The data gathered through the CAA O&D survey shows that on average, Heathrow captured 

more local business passengers, more connectors and more passengers overall compared to 

Gatwick and Stansted flights. Given these characteristics, it is expected that services out of 

Heathrow would be valued more highly than Gatwick. In order to estimate the value of these 

different passenger characteristics, yield data for routes from the International Passenger 

Survey were used.  

 

The main data source for our analysis is the 2006 UK International Passenger Survey (IPS).  

The complete survey includes 279,299 observations from passenger interviews conducted at 

UK airports.  However, some of the observations have missing information and consequently 

eliminated from data set.  The useful data set includes 61,711 observations.  Our analysis 

focuses on London Heathrow and London Gatwick, and final data set used for this project 

includes 31,476 observations for flights to/from Heathrow, and 8,399 observations for 

Gatwick.  The data consist of 179 destinations/origins from London Heathrow: 

•! 104 are long haul (greater than 2001 Miles) 

•! 26 are medium haul (1,000 to 2,000 Miles) destinations and  

•! 49 are short haul (1.000 Miles or less) destinations 

London Gatwick had 119 destinations/origins,  

•! 49 are long haul  

•! 30 are medium haul  

•! 40 are short haul  
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In the majority of cases, short-haul yields for business passengers were higher than leisure 

passengers, and average yields for passengers flying out of Heathrow were higher than 

Gatwick, which in turn were higher than those at Stansted. In order to estimate the implication 

of different passenger levels and yields, BA-specific passenger numbers and splits for flights 

out of Gatwick and Heathrow were taken and the average yield information applied. Average 

revenue for Heathrow flights was twice those for Gatwick flights and yields per passenger mile 

were 22% higher. Taking into account of assumptions regarding load factors in different seat 

classes and sizes, revenues per an all-economy seat short-haul flight at Heathrow were 15% 

higher.    

 
Table 5.2 provides the average air fares and average yields for flights to/from Gatwick and 

Heathrow based on 2006 UK International Passenger Survey data.   We can see that average 

yields for flights to/from Gatwick are clearly lower than those to/from Heathrow.   Overall, the 

Table 5.1.  Number of Observations 
by Airport)

Airport) No)of)
Observations)

London!City! 282!
Edinburgh! 352!
Leeds/Bradford! 361!
Prestwick! 639!
Cardiff! 659!
Newcastle! 763!
Glasgow! 1,233!
Bristol! 1,381!
Liverpool! 1,467!
East!Midlands! 1,616!
Luton! 2,432!
Stansted!! 2,439!
Birmingham!! 2,559!
Manchester!! 5,653!
Gatwick!! 8,399!
Heathrow!! 31,476!
Total) 61,711)

*)useful)Observations)only)
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long haul flights to/from Heathrow had an average one-way airfare of £416 with an average 

stage length of 5,154 km and an average yield of £0.087 per passenger km, whereas the long 

haul flights to/from Gatwick had an average airfare of £322 with an average stage length of 

4,234 km and an average yield of £0.078per passenger km.   For the short haul flights, the 

average one-way airfare was £71 for Gatwick and £125 for Heathrow with average stage 

lengths of 711 km and 610 km, respectively; and average yields was £0.126 for Gatwick and 

£0.269 for Heathrow.    

 

Furthermore, we conducted a series of ANOVA analysis to test whether or not there is any 

significant difference in the average yields between Gatwick and Heathrow.    The results are 

provided in Table 6.2a-Table 6.2d.   The results show that the average yield for short haul 

flights out of Heathrow more than doubles that for flights out of Gatwick, whereas the average 

yield for long haul flights out of Heathrow is about 11% higher than that out of Gatwick.  

Overall, the average yield for flights to/from Heathrow is about 45% higher than that for flights 

to/from Gatwick. 

 
 

 

 

Table 5.2.  Summary Statistics for Flights to/from Heathrow and Gatwick 

  Heathrow   
 Short Haul Medium Haul Long Haul Overall 

Average yield (£) 0.269 0.107 0.087 0.154 
Median Yield (£) 0.150 0.081 0.055 0.078 

Average distance (mile) 610 2012 5154 3289 
Average fare (£) 125 214 417 297 

Min Fare (£) 2  10  3  2 
Max Fare (£) 2621 2000  4139  4139  

  Gatwick   
 Short Haul Medium Haul Long Haul Overall 

Average yield  (£) 0.126 0.067 0.078 0.106 
Median Yield (£) 0.0871 0.0534 0.0575 0.0716 

Average distance (mile) 711 1844 4235 1715 
Average fare (£) 71 127 322 139 

Min Fare (£) 1  10  13 1  
Max Fare (£) 1650 3000 4229 4229 
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Table 5.3a.  ANOVA Tests on Average Yields: Short Haul Markets 
SUMMARY 

Groups Count Sum Average Variance   

Heathrow 11429 3078.291 0.269 0.180   
Gatwick 5158 651.385 0.126 0.027   
       
ANOVA       

Source of 
Variation 

SS df MS F P-value F crit 

Between Groups 72.731 1 72.731 549.053 0.000 3.842 
Within Groups 2196.964 16585 0.132     
Total 2269.695 16586         
 

 

Table 5.3b.  ANOVA TESTS on Average Yields:  Medium Haul Markets 
SUMMARY 

Groups Count Sum Average Variance   

Heathrow 2152 229.316 0.107 0.008   
Gatwick 1248 83.458 0.067 0.005   
 
ANOVA 

      

Source of 
Variation 

SS df MS F P-value F crit 

Between Groups 1.244 1 1.244 187.603 0.000 3.844 
Within Groups 22.534 3398 0.007     
        
Total 23.778 3399         

 

 

Table 5.3c.  ANOVA TESTS on Average Yields:  Long Haul Markets 
SUMMARY 

Groups Count Sum Average Variance   

Heathrow 17895 1547.951 0.087 0.010   
Gatwick 1993 154.814 0.078 0.006   
       
ANOVA       

Source of Variation SS df MS F P-value F crit 

Between Groups 0.140 1 0.140 14.872 0.000 3.842 
Within Groups 186.662 19886 0.009     
Total 

186.802 19887         
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Table 6.2d:  ANOVA TESTS on Average Yields:  Overall 
SUMMARY 

Groups Count Sum Average Variance   

Heathrow 31476 4855.559 0.154 0.079   
Gatwick 8399 889.658 0.106 0.019   
       
ANOVA       

Source of 
Variation 

SS df MS F P-value F crit 

Between Groups 15.491 1 15.491 233.068 0.000 3.842 
Within Groups 2650.207 39873 0.066     
        
Total 2665.698 39874         

 

5.4)Slot)Value)Conclusion)

The final step in the analysis is to calculate the total average yield per flight — multiplying the 

yield per passenger-mile by flight and dividing by discount rates from 8% to 14%.  Based on 

ACG’s evaluation of net yields for flights originating and terminating out of London 

Heathrow for different flight lengths, the estimated values of single slot at London Heathrow 

in 2006 range from £30 to £56 Million for short haul markets, £42 to £80 Million for medium 

haul markets, and £15 to £28 million for long haul markets. 

 

Table 5.4.  Slot Values at London Heathrow Under Different Operating Characteristics 
(Value for Single Slot) 

  Heathrow   

 Short Haul Medium Haul Long Haul Overall 

Median yield difference (£) 0.063 0.027 -0.002 0.006 
Average distance  (mile) 610                 2,012                  5,154                  3,289  
Slot Value (£):     
Discount Rate: 8%        56,341,328         79,877,246         44,942,456         28,680,918  
Discount Rate: 10%        45,073,063         63,901,797         35,953,965         22,944,735  
Discount Rate: 12%        37,560,886         53,251,498         29,961,637         19,120,612  
Discount Rate: 14%        30,048,708         42,601,198         23,969,310         15,296,490  

Note: Assumes 160 average passengers per departure or arrival flight. 

 !
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Figure 6.2 shows that when discount rate is assumed at 8% the estimated slot values for 

Heathrow range between £10-120 million with 90% confidence.  
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APPENDIX)1:))International)Passenger)Survey)Data)Summary)Tables!

 

Country Airport Distance  No of 
observations 

Avg Fare Yield

1 Netherlands Rotterdam 213 34                111.20 0.52
2 France CDG 216 802               136.32 0.63
3 Belgium Brussels 218 314               86.24 0.40
4 Netherlands Amsterdam (Schiphol) 231 1,050            123.31 0.53
5 Netherlands Eindhoven 252 19                127.62 0.51
6 Ireland Dublin 280 206               61.02 0.22
7 Germany Dusseldorf 313 272               113.80 0.36
8 Luxembourg Luxembourg 320 32                154.95 0.48
9 Germany Cologne/Bonn/Aachen 333 111               83.62 0.25

10 Ireland Cork 346 29                53.31 0.15
11 Germany Frankfurt Hahn 355 2                  70.00 0.20
12 Ireland Shannon 370 29                56.10 0.15
13 Germany Frankfurt 407 710               166.15 0.41
14 Switzerland Basel/Mulhouse 448 138               115.99 0.26
15 Germany Hamburg 464 142               106.49 0.23
16 Switzerland Geneva 470 380               98.41 0.21
17 France Lyon 471 174               92.15 0.20
18 Germany Stuttgart 471 93                136.88 0.29
19 Switzerland Zurich 491 526               113.13 0.23
20 Norway Stavanger (Sola) 565 52                159.36 0.28
21 Spain Bilbao 576 26                89.69 0.16
22 Spain Asturias/Oviedo/Aviles; La Coruna; Pamplona; San Sebastian; Santander; Vigo; Zaragoza; Gijon; Logrono; Vitoria; Valladolid; Lugo578 47                66.51 0.12
23 Germany Munich 587 484               132.79 0.23
24 Germany Tegel 590 130               118.42 0.20
25 Denmark Copenhagen 610 420               112.38 0.18
26 Italy Milan (Linate) 611 211               136.98 0.22
27 Italy Milan/Bergamo (Orio al Serio 614 211               129.22 0.21
28 France Marseille 615 2                  70.00 0.11
29 France Nice 647 216               133.52 0.21
30 Czech Republic Prague 651 190               98.95 0.15
31 Sweden Gothenburg (Landvetter) 665 82                124.97 0.19
32 Spain Barcelona 713 296               113.46 0.16
33 Italy Venice (Marco Polo) 717 43                74.11 0.10
34 Norway Oslo (OSL) 750 277               117.78 0.16
35 Spain Madrid (Barajas) 773 531               193.56 0.25
36 Austria Vienna 795 401               115.17 0.14
37 Portugal Porto/Oporto 807 96                89.05 0.11
38 Spain Valencia 828 47                84.19 0.10
39 Spain Palma (Mallorca) 838 48                86.52 0.10
40 Croatia Zagreb 852 44                179.25 0.21



! 47 

 

  

41 Italy Rome,(Leonardo,da,Vinci/Fiumicino) 899 351,,,,,,,,,,,,,,,,,,, 111.72 0.12

42 Spain Alicante 911 56,,,,,,,,,,,,,,,,,,,,,, 71.04 0.08

43 Sweden Stockholm,(Arlanda,,Bromma)/,Uppsala911 340,,,,,,,,,,,,,,,,,,, 122.96 0.13

44 Poland Warsaw 916 144,,,,,,,,,,,,,,,,,,, 127.24 0.14

45 Hungary Budapest 928 147,,,,,,,,,,,,,,,,,,, 118.56 0.13

46 Croatia Split 954 5,,,,,,,,,,,,,,,,,,,,,,,, 178.20 0.19

47 Italy Cagliari;,Elmas 961 1,,,,,,,,,,,,,,,,,,,,,,,, 74.00 0.08

48 Portugal Lisbon 972 303,,,,,,,,,,,,,,,,,,, 133.78 0.14

49 Southern,Cyprus Larnaca 972 1,,,,,,,,,,,,,,,,,,,,,,,, 418.00 0.43

50 Spain Seville 1007 36,,,,,,,,,,,,,,,,,,,,,, 74.04 0.07

51 Italy Naples 1014 32,,,,,,,,,,,,,,,,,,,,,, 82.66 0.08

52 Algeria Algiers 1037 20,,,,,,,,,,,,,,,,,,,,,, 160.65 0.15

53 Spain Malaga 1041 138,,,,,,,,,,,,,,,,,,, 106.08 0.10

54 Latvia Riga 1053 21,,,,,,,,,,,,,,,,,,,,,, 63.48 0.06

55 Serbia Belgrade 1060 82,,,,,,,,,,,,,,,,,,,,,, 111.66 0.11

56 Gibraltar Gibraltar 1085 28,,,,,,,,,,,,,,,,,,,,,, 86.00 0.08

57 Morocco Tangier 1120 16,,,,,,,,,,,,,,,,,,,,,, 132.63 0.12

58 Tunisia Tunis 1138 19,,,,,,,,,,,,,,,,,,,,,, 145.71 0.13

59 Finland Helsinki 1151 183,,,,,,,,,,,,,,,,,,, 164.03 0.14

60 Iceland Reykjavik/Keflavik 1180 93,,,,,,,,,,,,,,,,,,,,,, 172.72 0.15

61 Italy Catania 1230 1,,,,,,,,,,,,,,,,,,,,,,,, 52.00 0.04

62 Bulgaria Sofia 1271 50,,,,,,,,,,,,,,,,,,,,,, 139.20 0.11

63 Morocco Casablanca 1301 22,,,,,,,,,,,,,,,,,,,,,, 165.09 0.13

64 Malta Malta 1307 160,,,,,,,,,,,,,,,,,,, 102.57 0.08

65 Romania Bucharest,(Otopeni;,Baneasa) 1311 90,,,,,,,,,,,,,,,,,,,,,, 175.37 0.13

66 Russia St,Petersburg,(Leningrad) 1317 32,,,,,,,,,,,,,,,,,,,,,, 181.66 0.14

67 Ukraine Kiev,(Borispol) 1362 22,,,,,,,,,,,,,,,,,,,,,, 233.55 0.17

68 Morocco Marrakech 1425 95,,,,,,,,,,,,,,,,,,,,,, 165.48 0.12

69 Libya Tripoli 1470 25,,,,,,,,,,,,,,,,,,,,,, 236.60 0.16

70 Greece Athens,(Eleftherios,Venizelos) 1510 350,,,,,,,,,,,,,,,,,,, 143.86 0.10

71 Portugal Funchal 1536 17,,,,,,,,,,,,,,,,,,,,,, 104.71 0.07

72 Russia Moscow,(Sheremetyevo,,Vnukovo,&,Domodedovo)1560 177,,,,,,,,,,,,,,,,,,, 300.52 0.19

73 Turkey Istanbul 1565 282,,,,,,,,,,,,,,,,,,, 162.90 0.10

74 Turkey Izmir 1612 35,,,,,,,,,,,,,,,,,,,,,, 130.91 0.08

75 Egypt Alexandria,(El,Nozha/Borg,El,Arab);,Aswan;,Mersa,Matruh;,Ras,Gharibs;,Ras,Shukeir;,Abu,Rudeis;,Faselabad1978 11,,,,,,,,,,,,,,,,,,,,,, 172.91 0.09

76 Turkey Adana;,Antalya 2009 3,,,,,,,,,,,,,,,,,,,,,,,, 93.33 0.05

77 Southern,Cyprus Larnaca 2040 278,,,,,,,,,,,,,,,,,,, 129.43 0.06

78 Lebanon Beirut 2167 30,,,,,,,,,,,,,,,,,,,,,, 271.90 0.13

79 Egypt Cairo 2197 235,,,,,,,,,,,,,,,,,,, 241.47 0.11

80 Georgia Tbilisi 2227 5,,,,,,,,,,,,,,,,,,,,,,,, 216.40 0.10
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81###### Syria Damascus 2,229####### 57###################### 184######### 0.08####
82###### Israel Tel#Aviv#(Ben#Gurion) 2,233####### 220################### 194######### 0.09####
83###### Northern#Cyprus Ercan,#Famagusta,#Gecitkale 2,239####### 3######################## 129######### 0.06####
84###### Armenia Yerevan 2,262####### 2######################## 205######### 0.09####
85###### Jordan Amman 2,292####### 110################### 274######### 0.12####
86###### Egypt Luxor 2,490####### 9######################## 247######### 0.10####
87###### Azerbaijan Baku 2,493####### 47###################### 385######### 0.15####
88###### Nigeria Benin#City;#Calabar;#Enugu;#Gboko;#Ibadan;#Jos;#Kaduna;#Maiduguri;#Sokoto;#Yola;#Zaria;#Wilkari;#Warri;#Sabolo;#Ashaka;#Bende2,676####### 42###################### 379######### 0.14####
89###### Iran Tehran#(Mehrabad) 2,749####### 85###################### 273######### 0.10####
90###### Canada Halifax 2,857####### 33###################### 327######### 0.11####
91###### Kuwait Kuwait 2,909####### 74###################### 401######### 0.14####
92###### Saudi#Arabia Jeddah 2,951####### 46###################### 364######### 0.12####
93###### Sierra#Leone Freetown#(Lungi) 3,041####### 8######################## 272######### 0.09####
94###### Sudan Khartoum 3,072####### 24###################### 312######### 0.10####
95###### Saudi#Arabia Riyadh 3,073####### 14###################### 436######### 0.14####
96###### Nigeria Lagos#(Murtala#Muhammed) 3,101####### 142################### 411######### 0.13####
97###### Ghana Accra#(Kotoka) 3,160####### 61###################### 377######### 0.12####
98###### Bahrain Bahrain 3,169####### 182################### 310######### 0.10####
99###### Canada Montreal#(Dorval) 3,249####### 113################### 328######### 0.10####
100### Qatar Doha 3,259####### 285################### 329######### 0.10####
101### United#States Boston#(Logan#International) 3,265####### 520################### 335######### 0.10####
102### Uzbekistan Tashkent 3,278####### 31###################### 295######### 0.09####
103### Canada Ottawa/Hull 3,332####### 42###################### 324######### 0.10####
104### KYRGYZSTAN Bishkek 3,414####### 9######################## 236######### 0.07####
105### United#Arab#EmiratesDubai 3,421####### 962################### 404######### 0.12####
106### United#Arab#EmiratesAbu#Dhabi 3,432####### 114################### 364######### 0.11####
107### United#States New#York#(J#F#Kennedy) 3,451####### 1,727################ 366######### 0.11####
108### United#States Newark 3,465####### 407################### 335######### 0.10####
109### Yemen Sanaa 3,491####### 14###################### 269######### 0.08####
110### Kazakhstan Almaty 3,504####### 18###################### 416######### 0.12####
111### United#States Philadelphia 3,545####### 133################### 398######### 0.11####
112### Canada Toronto#(Pearson);#Hamilton 3,556####### 330################### 354######### 0.10####
113### Oman Muscat#(Seeb) 3,629####### 177################### 261######### 0.07####
114### United#States Baltimore 3,634####### 63###################### 295######### 0.08####
115### Ethiopia Addis#Ababa 3,675####### 47###################### 280######### 0.08####
116### United#States Washington#(Dulles#International)3,677####### 328################### 392######### 0.11####
117### United#States Detroit 3,744####### 39###################### 429######### 0.11####
118### Pakistan Islamabad/Rawalpindi 3,778####### 148################### 302######### 0.08####
119### Pakistan Lahore 3,932####### 85###################### 290######### 0.07####
120### India Amritsar;#Jammu;#Srinagar 3,940####### 17###################### 252######### 0.06####
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121 Pakistan Karachi 3945 463333333333333333333333 256.11 0.06
122 United3States Chicago3(O`Hare3International) 3953 3773333333333333333333 490.18 0.12
123 Uganda Entebbe/Kampala 4029 253333333333333333333333 344.08 0.09
124 India Delhi 4191 4553333333333333333333 335.51 0.08
125 Barbados Grantley3Adams 4196 2333333333333333333333333 323.50 0.08
126 St.3Lucia Hewanorra 4221 5333333333333333333333333 248.20 0.06
127 Angola Luanda 4234 163333333333333333333333 1045.06 0.25
128 Kenya Nairobi3(Jomo3Kenyatta) 4243 2883333333333333333333 319.83 0.08
129 Turks3&3Caicos Grand3Turk/Turks3Island 4252 9333333333333333333333333 352.56 0.08
130 Bahamas Nassau3(International) 4342 4333333333333333333333333 231.75 0.05
131 Canada Calgary;3Banff 4372 1013333333333333333333 407.06 0.09
132 Trinidad3&3TobagoPort3of3Spain/Trinidad3(Piarco) 4407 913333333333333333333333 383.11 0.09
133 United3States Miami 4425 5433333333333333333333 410.22 0.09
134 India Mumbai 4487 5903333333333333333333 351.14 0.08
135 Kenya Mombasa3(Moi) 4491 133333333333333333333333 298.46 0.07
136 Tanzania Dar[es[Salaam 4655 303333333333333333333333 360.73 0.08
137 Cuba Havana;3Santa3Clara; 4657 1333333333333333333333333 224.00 0.05
138 United3States Denver3(Stapleton3Int) 4670 1823333333333333333333 393.13 0.08
139 Jamaica Kingston3(Norman3Manley) 4676 1333333333333333333333 366.04 0.08
140 Jamaica Montego3Bay 4695 9333333333333333333333333 282.33 0.06
141 Canada Vancouver 4723 2823333333333333333333 333.91 0.07
142 United3States Seattle/Fort3Lewis/Tacoma 4800 1743333333333333333333 406.01 0.08
143 Cayman3Islands Cayman3Brac;3Grand3Cayman 4803 633333333333333333333333 398.51 0.08
144 United3States Houston3(George3Bush3&3Hobby) 4849 433333333333333333333333 495.58 0.10
145 United3States Portland/Vancouver 4914 283333333333333333333333 311.60 0.06
146 Zambia Lusaka 4918 363333333333333333333333 398.31 0.08
147 India Calcutta 4969 743333333333333333333333 317.72 0.06
148 Bangladesh Dhaka3(Zia) 4989 783333333333333333333333 340.14 0.07
149 India Bangalore;3Belgaum 5004 753333333333333333333333 391.79 0.08
150 Seychelles Mahe3Island 5074 7333333333333333333333333 629.43 0.12
151 China Beijing3(Peking) 5080 1663333333333333333333 418.02 0.08
152 India Chennai 5121 1003333333333333333333 270.62 0.05
153 Zimbabwe Harare3(Salisbury) 5145 543333333333333333333333 353.78 0.07
154 United3States Las3Vegas3(McCarran) 5229 1333333333333333333333333 250.00 0.05
155 United3States Phoenix3(Sky3Harbour) 5271 1053333333333333333333 304.73 0.06
156 Maldives Male3(Hululle3Island) 5306 6333333333333333333333333 342.33 0.06
157 United3States San3Francisco 5367 4163333333333333333333 412.30 0.08
158 Sri3Lanka Colombo 5417 2633333333333333333333 259.86 0.05
159 China Shanghai3(Hongqiao);3Chengdu;3Lhasa;3Harbin;3Nanjing;3Xi’an;3Guangzhou3(Baiyun,3formerly3Canton);3Kunming;3Hangzhou;3Dalian;3Chongqing;3Shenyang5425 2003333333333333333333 412.10 0.08
160 United3States Los3Angeles/Hollywood;3Burbank 5456 6443333333333333333333 425.29 0.08
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161 United'States San&Diego&(Lindbergh&Field) 5485 134&&&&&&&&&&&&&&&&&&& 359.47 0.07
162 South'Korea Seoul&(Incheon) 5520 72&&&&&&&&&&&&&&&&&&&&&& 577.92 0.10
163 Mexico Mexico&City 5541 41&&&&&&&&&&&&&&&&&&&&&& 480.96 0.09
164 South'Africa Johannesburg/Pretoria 5589 425&&&&&&&&&&&&&&&&&&& 560.01 0.10
165 Brazil Rio&de&Janeiro&(International&&&Santos&Dumont)5738 76&&&&&&&&&&&&&&&&&&&&&& 538.72 0.09
166 Brazil Sao&Paulo&(Congonhas,&Viracopos&&&Guarulhos)5880 49&&&&&&&&&&&&&&&&&&&&&& 504.37 0.09
167 Japan Osaka&Kansai 5937 55&&&&&&&&&&&&&&&&&&&&&& 504.78 0.09
168 Thailand Bangkok 5958 535&&&&&&&&&&&&&&&&&&& 367.76 0.06
169 Japan Tokyo&(Narita/Haneda) 5974 297&&&&&&&&&&&&&&&&&&& 744.12 0.12
170 South'Africa Cape&Town 5994 387&&&&&&&&&&&&&&&&&&& 439.78 0.07
171 Hong'Kong Hong&Kong&(Kai&Tak) 6004 775&&&&&&&&&&&&&&&&&&& 562.90 0.09
172 Mauritius Mauritius&(Sir&S&Ramgoolam) 6068 192&&&&&&&&&&&&&&&&&&& 395.88 0.07
173 Taiwan Taipei 6091 138&&&&&&&&&&&&&&&&&&& 444.97 0.07
174 Malaysia Kuala&Lumpur 6593 452&&&&&&&&&&&&&&&&&&& 470.52 0.07
175 Singapore Singapore&(Changi) 6765 856&&&&&&&&&&&&&&&&&&& 554.99 0.08
176 Argentina Buenos&Aires&(Ezeiza) 6904 66&&&&&&&&&&&&&&&&&&&&&& 686.23 0.10
177 Brunei Bandar&Seri&Begawan 7015 72&&&&&&&&&&&&&&&&&&&&&& 448.85 0.06
178 United'States Honolulu 7237 81&&&&&&&&&&&&&&&&&&&&&& 410.67 0.06
179 Australia Perth 9009 20&&&&&&&&&&&&&&&&&&&&&& 347.75 0.04
180 Australia Melbourne&(Tullamarine) 10503 324&&&&&&&&&&&&&&&&&&& 462.31 0.04
181 Australia Sydney 10573 856&&&&&&&&&&&&&&&&&&& 515.35 0.05
182 New'Zealand Auckland 11405 216&&&&&&&&&&&&&&&&&&& 545.79 0.05
183 New'Zealand Christchurch 11791 1&&&&&&&&&&&&&&&&&&&&&&&& 350.00 0.03

Total 31,476&&&&&&&&&&&&&



! 51 

Table A1-3  Number of Observations by Origin/Destination – London Gatwick 

  
Country Airport Distance  No of 

observations  
Avg 
Fare Yield 

1 
Channel 
Islands Guernsey 159                104  62.52 0.39 

2 
Channel 
Islands Jersey 161                168  67.85 0.42 

3 Belgium Brussels 204                  11  168.82 0.83 

4 Netherlands Amsterdam (Schiphol) 227                234  60.49 0.27 

5 Ireland Dublin 302                325  45.81 0.15 

6 Germany Cologne/Bonn/Aachen 320                  43  45.95 0.14 

7 Ireland Cork 361                148  33.28 0.09 

8 Ireland Shannon 388                  72  29.54 0.08 

9 Ireland Knock 411                  91  31.08 0.08 

10 Switzerland Geneva 445                310  64.88 0.15 

11 France Lyon 446                  33  67.36 0.15 

12 Germany Hamburg 463                  29  51.69 0.11 

13 Switzerland Zurich 469                  43  102.30 0.22 

14 Germany Friedrichshafen 499                    3  67.33 0.13 

15 Germany Munich 569                  17  68.53 0.12 

16 Austria Innsbruck 586                  37  88.92 0.15 

17 Italy Milan (Linate) 587                  51  48.67 0.08 

18 France Marseille 590                106  64.22 0.11 

19 Italy Milan/Bergamo (Orio al Serio 591                  53  46.91 0.08 

20 Denmark Copenhagen 613                  46  71.51 0.12 

21 France Nice 622                149  70.44 0.11 

22 
Czech 
Republic Prague 638                154  64.76 0.10 

23 Spain Gerona 654                  10  71.30 0.11 

24 Spain Barcelona 689                249  69.16 0.10 

25 Italy Venice (Marco Polo) 696                117  68.05 0.10 

26 Italy Florence/Pisa 714                145  86.36 0.12 

27 Spain Madrid (Barajas) 753                173  87.40 0.12 

28 Portugal Porto/Oporto 795                    6  73.83 0.09 

29 Spain Valencia 805                  68  62.53 0.08 

30 Spain Palma (Mallorca) 813                243  83.21 0.10 

31 Spain Ibiza 851                  70  68.44 0.08 

32 Italy Rome (Leonardo da 
Vinci/Fiumicino) 875                  41  83.22 0.10 

33 Spain Alicante 889                288  66.26 0.07 

34 Hungary Budapest 913                103  67.70 0.07 

35 Poland Warsaw 916                  40  59.16 0.06 

36 Croatia Split 932                  46  104.87 0.11 
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Country Airport Distance  No of 

observations  
Avg 
Fare Yield 

37 Italy Cagliari; Elmas 936                    7  111.57 0.12 

38 Portugal Lisbon 958                  53  75.49 0.08 

39 

Poland 

Gdansk/Gdynia; Katowice; Krakow; 
Lodz; Poznan; Rzeszow; Sowalki; 
Szczecin; Wroclaw; Zielona Gora; 
Wloclawek 

988                  60  62.10 0.06 

40 Spain Seville 989                    3  100.91 0.10 

41 Italy Naples 990                  99  74.90 0.08 

42 Algeria Algiers        
1,012  

                       
16  195.06 0.19 

43 Spain Malaga        
1,022  

                     
318  78.97 0.08 

44 Spain Cadiz; Cordoba; Granada; Jerez de la 
Frontera; Murcia; Badajoz 

       
1,036  

                     
127  63.26 0.06 

45 Croatia Dubrovnik        
1,052  

                       
47  130.96 0.12 

46 Latvia Riga        
1,055  

                       
40  72.05 0.07 

47 Gibraltar Gibraltar        
1,066  

                       
66  97.97 0.09 

48 Morocco Tangier        
1,104  

                         
4  222.25 0.20 

49 Tunisia Tunis        
1,113  

                       
23  134.17 0.12 

50 Italy Catania        
1,205  

                       
40  80.05 0.07 

51 Iceland Reykjavik/Keflavik        
1,205  

                         
2  105.50 0.09 

52 Finland Joensuu/Lieksa; Jyvaskyla; 
Kokkola/#Pietarsaari; Kuopio 

       
1,218  

                       
16  147.19 0.12 

53 Bulgaria Sofia        
1,252  

                       
40  73.48 0.06 

54 Greece Corfu        
1,255  

                       
79  93.48 0.07 

55 Malta Malta        
1,282  

                     
134  92.69 0.07 

56 Russia St Petersburg (Leningrad)        
1,322  

                         
7  103.14 0.08 

57 Ukraine Kiev (Borispol)        
1,354  

                       
25  142.84 0.11 

58 Morocco Marrakech        
1,407  

                       
58  111.09 0.08 

59 
Greece 

Kalamata; Kavala; Volos; Larisa; 
Ioannina; Alexandroupolis; 
Komotini; Preveza/Lefkas 

       
1,434  

                       
31  113.45 0.08 

60 Libya Tripoli        
1,470  

                         
3  226.33 0.15 

61 Greece Athens (Eleftherios Venizelos)        
1,489  

                       
34  97.15 0.07 

62 Portugal Funchal        
1,526  

                     
117  102.56 0.07 
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Country Airport Distance  No of 

observations  
Avg 
Fare Yield 

63 

Greece 

Karpathos; Kos; Mikonos; Samos; 
Skiathos; Zakinthos: Lesbos; Chios; 
Mytilene; Kefallinia; Milos; Paros; 
Santorini/Thira; Kithira; Skiros 

       
1,555  

                     
195  78.24 0.05 

64 Russia Moscow (Sheremetyevo, Vnukovo & 
Domodedovo) 

       
1,559  

                         
5  175.65 0.11 

65 Turkey Izmir        
1,598  

                       
32  123.97 0.08 

66 Greece Chania        
1,619  

                       
43  92.02 0.06 

67 Greece Heraklion/Iraklion        
1,667  

                       
96  91.21 0.05 

68 Spain Fuerteventura; Santa Cruz        
1,775  

                       
80  85.98 0.05 

69 Spain Las Palmas (Gran Canaria)        
1,787  

                     
116  86.63 0.05 

70 
Egypt 

Alexandria (El Nozha/Borg El Arab); 
Aswan; Mersa Matruh; Ras Gharibs; 
Ras Shukeir; Abu Rudeis; Faselabad 

       
1,956  

                     
118  149.49 0.08 

71 Turkey Adana; Antalya        
1,991  

                     
219  104.71 0.05 

72 
Southern 
Cyprus Larnaca        

2,021  
                       

45  84.00 0.04 

73 United States Las Vegas (McCarran)        
2,242  

                     
151  315.93 0.14 

74 Azerbaijan Baku        
2,482  

                         
5  135.40 0.05 

75 Gambia Banjul        
2,764  

                       
19  163.47 0.06 

76 Canada Halifax        
2,875  

                         
7  189.71 0.07 

77 Sierra Leone Freetown (Lungi)        
3,023  

                         
9  247.33 0.08 

78 Sudan Khartoum        
3,048  

                         
1  188.00 0.06 

79 Nigeria Lagos (Murtala Muhammed)        
3,077  

                       
12  242.92 0.08 

80 Ghana Accra (Kotoka)        
3,137  

                       
29  237.83 0.08 

81 Qatar Doha        
3,243  

                       
54  293.65 0.09 

82 Canada Montreal (Dorval)        
3,269  

                       
13  242.00 0.07 

83 Canada Ottawa/Hull        
3,352  

                         
6  210.50 0.06 

84 
United Arab 
Emirates Dubai        

3,405  
                     

196  435.58 0.13 

85 
United Arab 
Emirates Abu Dhabi        

3,416  
                       

42  246.45 0.07 

86 United States New York (J F Kennedy)        
3,470  

                         
4  141.00 0.04 
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Country Airport Distance  No of 

observations  
Avg 
Fare Yield 

87 United States Newark        
3,483  

                     
115  249.48 0.07 

88 United States Philadelphia        
3,563  

                       
26  301.66 0.08 

89 Canada Toronto (Pearson); Hamilton        
3,576  

                     
103  182.20 0.05 

90 Djibouti Djibouti        
3,655  

                         
4  269.50 0.07 

91 United States Detroit        
3,764  

                       
57  227.97 0.06 

92 Luxembourg Luxembourg        
3,769  

                       
11  126.73 0.03 

93 United States Cincinnati        
3,892  

                       
30  372.63 0.10 

94 United States Charlotte (Douglas)        
4,010  

                       
32  207.57 0.05 

95 Kenya Mombasa (Moi)        
4,037  

                       
45  261.24 0.06 

96 United States Minneapolis/St Paul        
4,037  

                       
41  231.29 0.06 

97 Barbados Grantley Adams        
4,201  

                     
190  364.98 0.09 

98 St. Lucia Hewanorra        
4,226  

                       
52  239.10 0.06 

99 United States Atlanta        
4,229  

                     
171  399.48 0.09 

100 Grenada Grenada (Point Salines)        
4,354  

                       
29  318.38 0.07 

101 Bahamas Nassau (International)        
4,357  

                         
8  264.38 0.06 

102 Canada Calgary; Banff        
4,397  

                       
22  220.77 0.05 

103 Cuba Havana; Santa Clara;        
4,673  

                       
76  240.32 0.05 

104 Jamaica Kingston (Norman Manley)        
4,688  

                       
41  396.80 0.08 

105 United States Denver (Stapleton Int)        
4,693  

                       
20  339.60 0.07 

106 Jamaica Montego Bay        
4,708  

                       
54  258.98 0.06 

107 Canada Vancouver        
4,748  

                       
61  243.43 0.05 

108 United States Dallas/Fort Worth (Love Field, 
Meacham Field & International) 

       
4,766  

                       
90  384.93 0.08 

109 United States Houston (George Bush & Hobby)        
4,869  

                       
91  633.21 0.13 

110 India Bangalore; Belgaum        
4,991  

                       
51  223.37 0.04 

111 India Cochin; Trivandrum        
5,096  

                       
12  259.08 0.05 

112 Zimbabwe Harare (Salisbury)        
5,119  

                         
4  356.00 0.07 
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Country Airport Distance  No of 

observations  
Avg 
Fare Yield 

113 Maldives Male (Hululle Island)        
5,290  

                       
30  263.83 0.05 

114 Namibia Grootfontein; Keetmanshoop;        
5,463  

                       
28  289.04 0.05 

115 United States Los Angeles/Hollywood; Burbank        
5,480  

                       
32  362.66 0.07 

116 South Africa Johannesburg/Pretoria        
5,563  

                       
34  357.88 0.06 

117 Egypt Luxor        
5,880  

                       
20  166.05 0.03 

118 Thailand Bangkok        
5,954  

                         
4  257.50 0.04 

119 Hong Kong Hong Kong (Kai Tak)        
6,007  

                       
25  362.88 0.06 

120 Argentina Buenos Aires (Ezeiza)        
6,896  

                       
15  303.87 0.04 

121 Australia Sydney      
10,574  

                         
3  281.33 0.03 

       

   Total                    
8,399      

       
 Note: Australian destinations are not included for analysis because of extreme distances. 
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APPENDIX(2.((Slot(Value(Estimates(

!

Table A2-1 – Slot price when discount rate is 12% 

!

 

!

!Mile!
!

Seats! 500# 1000# 1500# 2000# 2500# 3000# 3500# 4000# 4500# 5000#

25#
!!!!!!!!

3,850,324!!
!!!!!!

7,700,648!!
!!!!

11,550,973!!
!!!!!!

6,615,747!!
!!!!!!

8,269,683!! !!!!!!9,923,620!!
!!!!!!

2,543,077!!
!!!!!!

2,906,373!!
!!!!!!

3,269,670!!
!!!!!!

3,632,967!!

50#
!!!!!!!!

7,700,648!!
!!!!

15,401,297!!
!!!!

23,101,945!!
!!!!

13,231,493!!
!!!!

16,539,367!! !!!!19,847,240!!
!!!!!!

5,086,153!!
!!!!!!

5,812,747!!
!!!!!!

6,539,340!!
!!!!!!

7,265,933!!

75#
!!!!!!

11,550,973!!
!!!!

23,101,945!!
!!!!

34,652,918!!
!!!!

19,847,240!!
!!!!

24,809,050!! !!!!29,770,860!!
!!!!!!

7,629,230!!
!!!!!!

8,719,120!!
!!!!!!

9,809,010!!
!!!!

10,898,900!!

100#
!!!!!!

15,401,297!!
!!!!

30,802,593!!
!!!!

46,203,890!!
!!!!

26,462,987!!
!!!!

33,078,733!! !!!!39,694,480!!
!!!!

10,172,307!!
!!!!

11,625,493!!
!!!!

13,078,680!!
!!!!

14,531,867!!

125#
!!!!!!

19,251,621!!
!!!!

38,503,242!!
!!!!

57,754,863!!
!!!!

33,078,733!!
!!!!

41,348,417!! !!!!49,618,100!!
!!!!

12,715,383!!
!!!!

14,531,867!!
!!!!

16,348,350!!
!!!!

18,164,833!!

150#
!!!!!!

23,101,945!!
!!!!

46,203,890!!
!!!!

69,305,835!!
!!!!

39,694,480!!
!!!!

49,618,100!! !!!!59,541,720!!
!!!!

15,258,460!!
!!!!

17,438,240!!
!!!!

19,618,020!!
!!!!

21,797,800!!

175#
!!!!!!

26,952,269!!
!!!!

53,904,538!!
!!!!

80,856,808!!
!!!!

46,310,227!!
!!!!

57,887,783!! !!!!69,465,340!!
!!!!

17,801,537!!
!!!!

20,344,613!!
!!!!

22,887,690!!
!!!!

25,430,767!!

200# !!
! !

!!!!
52,925,973!!

!!!!
66,157,467!! !!!!79,388,960!!

!!!!
20,344,613!!

!!!!
23,250,987!!

!!!!
26,157,360!!

!!!!
29,063,733!!

225# !!
! ! ! ! !

!!!!
22,887,690!!

!!!!
26,157,360!!

!!!!
29,427,030!!

!!!!
32,696,700!!

250# !!
! ! ! ! !

!!!!
25,430,767!!

!!!!
29,063,733!!

!!!!
32,696,700!!

!!!!
36,329,667!!

275# !!
! ! ! ! !

!!!!
27,973,843!!

!!!!
31,970,107!!

!!!!
35,966,370!!

!!!!
39,962,633!!

300# !! !! !! !! !! !!
!!!!

30,516,920!!
!!!!

34,876,480!!
!!!!

39,236,040!!
!!!!

43,595,600!!
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Table A2-2 – Slot price when discount rate is 8% 

 

!
!Mile!
Seas! 500! 1000! 1500! 2000! 2500! 3000! 3500! 4000! 4500! 5000!

25!
!!!!!!!!
5,775,486!!

!!!!
11,550,973!!

!!!!
17,326,459!!

!!!!!!
9,923,620!!

!!!!
12,404,525!!

!!!!
14,885,430!!

!!!!!!
3,814,615!!

!!!!!!
4,359,560!!

!!!!!!
4,904,505!!

!!!!!!
5,449,450!!

50!
!!!!!!
11,550,973!!

!!!!
23,101,945!!

!!!!
34,652,918!!

!!!!
19,847,240!!

!!!!
24,809,050!!

!!!!
29,770,860!!

!!!!!!
7,629,230!!

!!!!!!
8,719,120!!

!!!!!!
9,809,010!!

!!!!
10,898,900!!

75!
!!!!!!
17,326,459!!

!!!!
34,652,918!!

!!!!
51,979,376!!

!!!!
29,770,860!!

!!!!
37,213,575!!

!!!!
44,656,290!!

!!!!
11,443,845!!

!!!!
13,078,680!!

!!!!
14,713,515!!

!!!!
16,348,350!!

10
0!

!!!!!!
23,101,945!!

!!!!
46,203,890!!

!!!!
69,305,835!!

!!!!
39,694,480!!

!!!!
49,618,100!!

!!!!
59,541,720!!

!!!!
15,258,460!!

!!!!
17,438,240!!

!!!!
19,618,020!!

!!!!
21,797,800!!

12
5!

!!!!!!
28,877,431!!

!!!!
57,754,863!!

!!!!
86,632,294!!

!!!!
49,618,100!!

!!!!
62,022,625!!

!!!!
74,427,150!!

!!!!
19,073,075!!

!!!!
21,797,800!!

!!!!
24,522,525!!

!!!!
27,247,250!!

15
0!

!!!!!!
34,652,918!!

!!!!
69,305,835!!

!!
103,958,753!!

!!!!
59,541,720!!

!!!!
74,427,150!!

!!!!
89,312,580!!

!!!!
22,887,690!!

!!!!
26,157,360!!

!!!!
29,427,030!!

!!!!
32,696,700!!

17
5!

!!!!!!
40,428,404!!

!!!!
80,856,808!!

!!
121,285,211!!

!!!!
69,465,340!!

!!!!
86,831,675!!

!!
104,198,010!!

!!!!
26,702,305!!

!!!!
30,516,920!!

!!!!
34,331,535!!

!!!!
38,146,150!!

20
0! !!

! !

!!!!
79,388,960!!

!!!!
99,236,200!!

!!
119,083,440!!

!!!!
30,516,920!!

!!!!
34,876,480!!

!!!!
39,236,040!!

!!!!
43,595,600!!

22
5! !!

! ! ! ! !

!!!!
34,331,535!!

!!!!
39,236,040!!

!!!!
44,140,545!!

!!!!
49,045,050!!

25
0! !!

! ! ! ! !

!!!!
38,146,150!!

!!!!
43,595,600!!

!!!!
49,045,050!!

!!!!
54,494,500!!

27
5! !!

! ! ! ! !

!!!!
41,960,765!!

!!!!
47,955,160!!

!!!!
53,949,555!!

!!!!
59,943,950!!

30
0! !! !! !! !! !! !!

!!!!
45,775,380!!

!!!!
52,314,720!!

!!!!
58,854,060!!

!!!!
65,393,400!!

!
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Table A-3 – Slot price when discount rate is 15% 

 

 

 

!Mile!
!

Seats! 500# 1000# 1500# 2000# 2500# 3000# 3500# 4000# 4500# 5000#

25#
!!!!!!!!
3,080,259!!

!!!!!!
6,160,519!!

!!!!!!
9,240,778!!

!!!!!!
5,292,597!!

!!!!!!
6,615,747!!

!!!!!!
7,938,896!!

!!!!!!
2,034,461!!

!!!!!!
2,325,099!!

!!!!!!
2,615,736!!

!!!!!!
2,906,373!!

50#
!!!!!!!!
6,160,519!!

!!!!
12,321,037!!

!!!!
18,481,556!!

!!!!
10,585,195!!

!!!!
13,231,493!!

!!!!
15,877,792!!

!!!!!!
4,068,923!!

!!!!!!
4,650,197!!

!!!!!!
5,231,472!!

!!!!!!
5,812,747!!

75#
!!!!!!!!
9,240,778!!

!!!!
18,481,556!!

!!!!
27,722,334!!

!!!!
15,877,792!!

!!!!
19,847,240!!

!!!!
23,816,688!!

!!!!!!
6,103,384!!

!!!!!!
6,975,296!!

!!!!!!
7,847,208!!

!!!!!!
8,719,120!!

100#
!!!!!!
12,321,037!!

!!!!
24,642,075!!

!!!!
36,963,112!!

!!!!
21,170,389!!

!!!!
26,462,987!!

!!!!
31,755,584!!

!!!!!!
8,137,845!!

!!!!!!
9,300,395!!

!!!!
10,462,944!!

!!!!
11,625,493!!

125#
!!!!!!
15,401,297!!

!!!!
30,802,593!!

!!!!
46,203,890!!

!!!!
26,462,987!!

!!!!
33,078,733!!

!!!!
39,694,480!!

!!!!
10,172,307!!

!!!!
11,625,493!!

!!!!
13,078,680!!

!!!!
14,531,867!!

150#
!!!!!!
18,481,556!!

!!!!
36,963,112!!

!!!!
55,444,668!!

!!!!
31,755,584!!

!!!!
39,694,480!!

!!!!
47,633,376!!

!!!!
12,206,768!!

!!!!
13,950,592!!

!!!!
15,694,416!!

!!!!
17,438,240!!

175#
!!!!!!
21,561,815!!

!!!!
43,123,631!!

!!!!
64,685,446!!

!!!!
37,048,181!!

!!!!
46,310,227!!

!!!!
55,572,272!!

!!!!
14,241,229!!

!!!!
16,275,691!!

!!!!
18,310,152!!

!!!!
20,344,613!!

200# !!
! !

!!!!
42,340,779!!

!!!!
52,925,973!!

!!!!
63,511,168!!

!!!!
16,275,691!!

!!!!
18,600,789!!

!!!!
20,925,888!!

!!!!
23,250,987!!

225# !!
! ! ! ! !

!!!!
18,310,152!!

!!!!
20,925,888!!

!!!!
23,541,624!!

!!!!
26,157,360!!

250# !!
! ! ! ! !

!!!!
20,344,613!!

!!!!
23,250,987!!

!!!!
26,157,360!!

!!!!
29,063,733!!

275# !!
! ! ! ! !

!!!!
22,379,075!!

!!!!
25,576,085!!

!!!!
28,773,096!!

!!!!
31,970,107!!

300# !! !! !! !! !! !!
!!!!
24,413,536!!

!!!!
27,901,184!!

!!!!
31,388,832!!

!!!!
34,876,480!!

!


