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 Summary 

1 Summary 

1. This report considers alternative allocation mechanisms for the allocation of 
significant amounts of new airport capacity at congested airports.  We wish 
to identify which methods of allocation might potentially be feasible and 
what the associated costs and benefits might be.  

2. Methods for the primary allocation of new capacity are important as the UK 
Government supports the development of two new runways at congested 
airports in the South East of England within the next 30 years.  At the same 
time, Government has also clearly stated that it wishes to see scarce airport 
resources used efficiently and that it believes this would be more likely if 
market based allocation mechanisms were used. 

3. This study has included an extensive dialogue with industry stakeholders in 
order to understand the feasibility of various alternative allocation methods. 

1.1 Role of the secondary market 

4. As specified in our terms of reference, we assume throughout this report 
that there is a functioning secondary market in airport slots.  We assess the 
effects of using different methods of primary allocation against a background 
where secondary trading is possible. 

5. The EU Slot Regulations1 (the Slot Regulations) currently in force allow 
airlines to swap slots.  However, in the UK, case precedent has established a 
defacto secondary market in airport slots at London Heathrow and London 
Gatwick.  It is hoped that proposed revisions to the Slot Regulations to be 
announced in the near future will formalise secondary trading of slots.  To 
the extent that there is uncertainty surrounding the legality of secondary 
trading under the current regime, formalising secondary trading within a 
revised set of Slot Regulations should improve the functioning of the 
secondary market. 

6. Secondary trading allows slots to flow from users with less valuable uses to 
those with more valuable uses.  This can improve the efficiency with which 
slots are used where: 

• the initial allocation of slots was not fully efficient; or  

                                          
1 Council Regulation (EEC) no. 95/93 on common rules for the allocation of slots at 
Community airports as amended by Regulation (EC) no. 793/2004 of the European 
Parliament and of the Council of 21 April 2004. 
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• changes in airlines’ circumstances over time generate a need for 
adjustments of the initial allocation of slots. 

Provided that there is effective competition amongst airlines, slots flowing to 
airlines with greater willingness to pay for them will ultimately benefit 
consumers.  Airlines whose services offer greater benefit to customers or 
who can reap operating efficiencies wi

7. 

ll to tend to win slots.  Barriers to 
competition may be reduced, as both new entrants and successful airlines 

m more 

1.2 W

8. 

o occur through occasional bilateral bargains, which may fail to 
complete for various reasons.  Therefore, we should not rely entirely on the 

9. 

ce there is no guarantee that slots are 
awarded to the airlines that value them most.  This is an inherent limitation 

10. 

f any gain in efficiency will depend not only 
on how inefficient an administrative allocation process for new capacity is 

11. 

aining after a typical 
administrative primary allocation.  Although the secondary market is 

wishing to expand can acquire slots where they can use the
profitably than existing users. 

hy primary allocation matters   

Although secondary trading should substantially improve the efficiency with 
which slots are used, it is still important to ensure that new capacity is 
initially allocated as efficiently as possible.  This is because not all the 
secondary trades that could lead to efficiency improvements will actually 
take place.  Even after any reform of the Slot Regulation, slot transactions 
are likely t

secondary market to remedy any failures in how new capacity is initially 
allocated. 

An administrative process for allocating new capacity cannot effectively take 
account of the different airlines’ relative willingness to pay for slots.  
Therefore, administrative allocation of slots will typically not be particularly 
efficient, as when capacity is scar

of administrative allocation methods.  Secondary trading may remedy some, 
but not all, of these inefficiencies.  

In contrast, market based primary allocation creates competition amongst 
airlines for slots and does take account of relative willingness to pay.  This 
can typically be expected to result in a more efficient initial allocation of new 
capacity.  However, the extent o

relative to using market based allocation, but also what impediments there 
might be to secondary trading. 

It is difficult to estimate the size of efficiency gains from using a market 
based allocation mechanism compared with an administrative mechanism, 
as this depends on how effective the secondary market is.  We use a stylised 
model to examine this question, making generally optimistic assumptions 
about the likely efficiency of administrative allocation.  We find that there 
could be an efficiency loss in the range of 7% to 16% due to the secondary 
market not fully being able to rectify inefficiencies rem

effective in making best use of slots, there are also significant benefits to 
ensuring primary allocation is as efficient as possible. 
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12. 
tion of slots, airlines who had 

received slots in the primary allocation may benefit from substantial windfall 
gain
but m

• windfall gains produce an incentive for speculative 

• the scarcity rent related to new capacity at a congested airport is 
 so is not available to fund capacity 

increases or compensate those affected by environmental externalities. 

1.3 S

13. 

is 

14. 

evised Slot Regulations to 
strengthen the role of secondary trading regardless of the approach taken to 

are benefits from more efficient primary 
allocation even if secondary trading is possible. 

1.4 D

15. 

g routes.  Therefore, rather than promoting competition, the 

Furthermore, if the secondary market is used as a means to iron out 
inefficiencies created by primary alloca

s.  Windfall gains are not necessarily a problem for efficiency of slot use, 
ay nevertheless be undesirable as: 

potential 
applications, which could further burden an administrative system and 
challenge its ability to allocate slots in a sensible manner in the first 
instance; 

transferred to speculators and

econdary trading is necessary 

Secondary trading will continue to play an important role even if market 
based primary allocation mechanisms are introduced.  This is because 
demand for slots changes over time and the secondary market allows slots 
to change owners as circumstances change.  For example, one airline may 
go bankrupt while another is growing profitably.  This phenomenon 
observable in the trading activity at London Heathrow, where a greater 
proportion of slots changed hands in the seasons immediately following the 
shock to the aviation industry created by 9/11 than in more typical years. 

Secondary trading and market based primary allocation mechanisms 
complement each other.  One does not replace the need for the other.  
Therefore, there is a strong argument for r

primary allocation.  Similarly, there 

ropping the new entrant rule 

There are good reasons to believe that the current Slot Regulations may 
hinder the efficient allocation of scarce airport capacity.  Regardless of 
whether administrative or market based primary allocation is used, there is 
a case that the new entrant rule would frustrate an efficient allocation of 
significant new capacity and lead to excessively fragmented outcomes.  At 
present, only airlines with no or limited presence at a congested airport 
would qualify as new entrants.  The new entrant rule hinders rather than 
helps smaller and medium-sized airlines wishing to expand to compete 
head-to-head with larger airlines in terms of frequency and density of 
interconnectin
new entrant rule is likely to weaken it by creating barriers to expansion for 
smaller and medium sized airlines.  This is ultimately to the detriment of 
consumers.   
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16. There was strong support from the large majority of stakeholders for the 
proposition that the new entrant rule would lead to fragmented outcomes 
and frustrate rather than foster competition. 

17. Any reduction in new capacity reserved for new entrants would clearly 

18. 

 they failed the new 
entrant test.  In addition, there would still be incentives for speculative 

trant rule.  This might 
as under the current Slot 

1.5 E

19. 

on, there are a number of strong a priori arguments to 
suggest that primary allocation is unlikely to be efficient, as there is no way 

20. 

  
Wholesale reform of administrative allocation procedures is not possible, as 

 in the Slot Regulations.  Without 
best minor changes of existing 

1.6 T

21. opriate revision of the Slot Regulation, there are numerous 
conceivable approaches that could be taken to primary allocation of new 
c a
stak of various approaches.   These 
in lu

• t of the current administrative allocation system through 
refinement of the allocation objectives; 

• extension of the administrative allocation system to consider the 
relative desirability of different uses for slots (a so-called “beauty 
contest”); 

reduce the scope of this problem.  However, we can see no compelling case 
for retaining any reservation for new entrants given that this leads to a 
restriction on the supply of slots to expanding airlines. 

The alternative approach of relaxing the definition of a new entrant is 
unsatisfactory.  This would modify but not eliminate the problem, as 
competition would still be impeded due to expansion barriers on smaller 
airlines once they had expanded to the point that

acquisition of slots reserved under any form of new en
possibly require restrictions on secondary trade (
Regulation) that could frustrate efficient use of slots. 

xisting inefficiencies in primary allocation 

Looking at how pool slots are allocated under the current system, we 
observe various behaviours that are consistent with primary allocation being 
inefficient.  In additi

for the coordinator to take into account the economic value that airlines 
might generate from slots.  This is a fundamental limitation of administrative 
allocation methods. 

Under the current Slot Regulation, the Government is limited in what it could 
do to promote a more efficient allocation of new capacity at congested 
airports.  It is not possible to use market mechanisms for primary allocation.

the criteria for allocation are specified
revision of the Slot Regulation, at 
administrative allocation methods might be possible through local rules.   

he range of feasible alternatives  

With appr

ap city.  We developed a wide range of proposals to present to 
eholders in order to test the feasibility 

c ded: 

developmen
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• administratively set prices for slots to reduce excess demand; 

a sim• ple ‘clock auction’ preceding the current detailed administrative 

22. 

ary trading (in that airlines 
would have to honour the commitments they made to win slots in the first 

23. 

ion format with detailed 
administrative scheduling has the advantage of providing a clear and robust 

24. 

et-based 
mechanisms could offer additional options, for example allowing regional 

25. 

rrently formulated the effects of the new 
entrant rule reach much further than is necessary to create access to slots 

26. 
ed, market based primary allocation may 

allocation as an initial stage and so forming a two-stage hybrid process; 
and 

• a more complex combinatorial auction process entirely replacing the 
current administrative allocation system. 

One clear conclusion from this exercise was that trying to buttress existing 
administrative allocation through collecting more extensive information from 
airlines about how they might use slots, for example by making them 
present business cases, is unworkable.  It was strongly rejected by 
stakeholders as infeasible.  Although such “beauty contests” have been used 
for some public assets, the complexity of the slot allocation is not amenable 
to this approach.  It could also hinder second

place) and so be a potentially retrograde step. 

All the mechanisms we considered broadly have the ability to conform to the 
deadlines created by the IATA international scheduling conferences.  
However, some administrative processes run the risk of legal challenge 
which would cause delays, as parties who applied but did not get slots have 
much to gain and little to lose.  Complex combinatorial auction formats may 
draw out bidding over a period that may be difficult to predict.  However, a 
hybrid approach combining a simple auct

process that can be concluded by a given date. 

An allocation mechanism should be able to accommodate policy goals other 
than efficient use of scarce capacity in the narrow sense of slots being 
allocated to those with greatest willingness to pay.  For example, all 
mechanisms considered would allow the protection of thinly used routes 
through the imposition of Public Service Obligations (PSOs).  Mark

bodies to buy slots in order to ensure access to London’s airports.  

Common to all the proposals we considered was the suggestion that the new 
entrant rule should not apply to the allocation of a significant amount of new 
capacity.  Some have argued that this may have a negative implication on 
the UK’s ability to negotiate further liberalisation of air traffic services under 
bilateral agreements because the new entrant rule provides a promise of 
favourable access to slots for foreign airlines with little or no presence at 
congested airports.  Whilst there may be valid reasons to discriminate in 
favour of foreign airlines in some cases, this is not in itself a good reason to 
retain the new entrant rule; as cu

to support bilateral agreements.   

All the mechanisms considered allow for foreign airlines to gain slots to 
support bilateral agreements.  Inde
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facilitate such access, as an entrant with a sufficiently strong business case 
could find it easier to secure slots. 

1.7 I

27. 
 that we spoke to considered that the current 

28. 

such an 

29. Improving the current system would require rewriting of the secondary 
criteria.  One option for the Slot Regulations would be to set broad 
o e h as: 

economically efficient use; 

se principles.  
Ultimately such principles would need to be translated into simple rules that 

1.8 F l problems with administrative allocation 

30. Whil
alloc
chall

  to include in the 

• 
s; 

mproving administrative allocation 

One option is to reform the current administrative allocation system. Many 
of the industry stakeholders
allocation system works well except in situations of extreme 
oversubscription for slots and that there is merit in retaining this as a tried, 
tested and trusted system.  

However, with the removal of the new entrant rule, the current secondary 
criteria are unlikely to be workable in the case of significant new capacity at 
a congested airport because of the high levels of oversubscription.  
Therefore, aside from the issue of the relative desirability of 
approach, relaxing the new entrant rule but otherwise maintaining the 
status quo is unlikely to be feasible.  Improvement of this system would 
require refinement of the criteria used for administrative allocation. 

bj ctives for slot allocation, suc

• 
• promotion of competition; 

• transparent and non-discriminatory access. 

Member States would then be charged with implementing the

could be applied in an objective manner by the coordinator. 

undamenta

st it is feasible to develop improved administrative rules for slot 
ation, we believe this approach would face a number of serious practical 
enges:  

• First, to define an appropriate set of stakeholders
process of developing operational criteria representing both current and 
potential slot users;  

Second, to agree on the overall objectives for allocation when different 
stakeholders will inevitably have different interest

• Third, the agreed objectives would need to be translated into criteria 
based on observable, non-disputable tests (such as long-haul vs. short-
haul routes, aircraft-size, frequency of operation, etc.) that by their 
very nature could prove inflexible and formulaic. 
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31. Where administrative allocation uses simple rules it is likely to be inflexible 
and ineffective in pursuit of underlying public interest objectives that will 
require a mix of different types of services.  Conversely, providing flexibility 
for the co-ordinator to pursue broader objectives rather than follow simple 
rules risks subjective decisions open to dispute. 

Regardless of how exte32. nsively it is reformed, an administrative allocation 
system (or a system with administratively set prices) inevitably suffers from 

 at proposals to auction airport slots that the 
would be long and complex.  However, 

1.9 Feasible auction formats 

34. Wha
the m uctioning of new capacity.  This combines: 

37. 

these more complex approaches is that they may achieve a higher level of 

asymmetry of information between the administrator and users.  The airport 
operator or the coordinator allocates slots, but only users of slots know how 
much value they can derive from the slots.  On the grounds of practicality 
alone, there is a strong argument for using a market based approach to 
allow price discovery.   

33. Often the criticism is levelled
process of implementation 
developing an improved administrative allocation system would itself be 
difficult and resource intensive, and would still not address the problem of 
information asymmetry between coordinator and users. 

t we have called a ‘two-stage hybrid allocation process’ appears to be 
ost feasible approach for a

• a relatively simple auction (first stage) that allocates ‘scheduling 
rights’; and  

• detailed administrative coordination carried out by the coordinator 
(second stage) given the specific requests for timed slots from 
scheduling rights holders.  

35. The full details of the auction format can only be finalised under the given 
circumstances of capacity to be released at a specific airport.  For example, 
an auction for capacity on a third runway at Heathrow would be likely to be 
somewhat different to an auction for capacity resulting from a switch to 
mixed mode.  Nevertheless, we have not identified any insurmountable 
problems to implementing this type of auction in any of these scenarios. 

36. A significant practical advantage of a hybrid allocation process is that it 
could be used for new capacity whilst continuing to allocate existing capacity 
using the current system.  This is particularly true if usage rights for new 
capacity were of indefinite duration.  Therefore, this proposal would 
integrate well with existing approaches without requiring radical upheaval of 
the current allocation system. 

Much previous work has focussed on the use of combinatorial auctions for 
airport slots, which are significantly more complex than our proposals.  Such 
auctions would entirely replace the current coordination process and assign 
detailed slot timings and usage limitations.  The significant advantage of 
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efficiency, as they are able to take account of a wider range of trade-offs in 
how airport capacity might be used.  However, stakeholders consider that 
such auctions would be highly complex and the results uncertain.  Given the 

ble approach for occasional auctions of new 
capacity in the short to medium t
n  b

38. The 
com

uction format used for the first stage allows price discovery 
without requiring bidders to make complex decisions.  Bidders respond 

•  administrative system and IATA 

• 

ordination of historic slots and change 

• 
s a one-off, add-on element to the current 

system ahead of the release of a significant amount of capacity at an 

1.10 P

39.  the potential economic benefits from improving the 
efficiency of the allocation of slots at congested airports by introducing a 

40. stimate 
these benefits range from £0.8 to £3.6bn in net present value.  In contrast 

ost of implementing an auction 
using a 

extensive development that such approaches would require, we do not 
consider that they provide a feasi

erm.  However, such approaches should 
ot e ruled out from future consideration.   

two-stage hybrid allocation process has some clear benefits over the 
binatorial auction approach: 

• The clock a

to announced prices with quantities of slots requested in a format that 
should tie into how schedule planning is currently carried out. 

It integrates well with the current
deadlines. 

The hybrid approach retains the tried, tested and trusted element of 
the administrative system to determine detailed timings.  The second 
stage is very similar to the co
requests that currently takes place. 

Within a permissive approach to the use of auctions, the first stage 
auction can be rolled out a

airport with scarcity problems. 

• The scheduling rights can be designed appropriately and combined with 
low reserve prices to accommodate situations where excess demand 
only occurs at peak times. 

otential benefits of market based mechanisms 

We have estimated

market based approach to primary allocation.  Although there are 
considerable uncertainties around any such calculations, there could 
plausibly be substantial economic benefits from more efficient primary 
allocation, even given modest increases in capacity and the possibility of 
secondary trading. 

In the case of a 10% increase in capacity at London Heathrow, we e

we estimate that there would be a one-off c
of £10-15mn, based on our proposal of a two-stage hybrid process 
simple clock auction.  Given the scale of the potential economic benefits 
from more efficient allocation of scarce airport capacity, there is a strong 
case for allocating a significant amount of new capacity by auctions. 

6 September 2006 8 



 Summary 

1.11 W

41. The benefits of auctions are contingent on capacity being scarce.  If there is 

ative system would do as well as any other 
approach. 

42. 

43. 

nt number of EU airports, even though this is clearly a small 
minority.  Therefore, auctions could be of benefit for allocating new capacity 

44. At all airports with scarcity, there could be a benefit to using a market based 
significant amount of new capacity.  

side to using auctions, 

1.12 D

45. 

d budgets.  Experimental testing of 
this type has been widely used for spectrum auctions.  Such experimental 

mates are based on models. 

lation exercise has been carried out in the US in 
ion of capacity at LaGuardia airport in New York.  

hen are auctions most appropriate? 

no scarcity, primary allocation is irrelevant as all potential users can get 
slots at or close to their preferred time without hindrance.  In the absence of 
scarcity, the current administr

Absence of scarcity is not the same as there being excess supply of slots 
across the whole day or week; if there is excess demand for slots at peak 
times, then there is scarcity.   

The lack of access to slots is a particular problem at London Heathrow.  
Although many industry stakeholders we spoke to pointed to the uniqueness 
of London Heathrow in this regard, the 2004 NERA study counted seven 
airports in the EU which experience excess demand throughout the day and 
another 14 airports where there is excess demand at peak times of the day.  
Therefore, following the appropriate definition of scarcity, there is scarcity at 
a significa

not just at Heathrow, though clearly this model is not necessary at all EU 
airports.  Nevertheless, as passenger demand for air travel continues to 
grow, more airports across the EU are likely to experience scarcity in years 
to come. 

allocation mechanism to allocate a 
Besides the implementation costs, there is little down
as if there is little scarcity then prices paid by bidders in the auction will be 
low as a result.  

eveloping the hybrid approach 

We strongly recommend experimental testing of the two-stage hybrid 
allocation under a given hypothetical (though realistic) scenario for release 
of new capacity.  This could involve industry participants who would bid in a 
mock auction given fictional strategies an

testing would enable refinement of auction rules.  It would allow the industry 
to understand more about auctions.  It would also permit a more refined 
evaluation of the potential efficiency benefits of auctions given that our 
current esti

46. We are aware that a simu
relation to a potential auct
Unfortunately, the results of this exercise were not yet available at the time 
of writing. 
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1.13 P

47. nt of new capacity 
using a market based mechanism, it is important to ensure that this would 

48. 

y, 
it is not possible to design a set of generic measures to counterbalance 

49. 

rency in an auction could be 
restricted so that bidders cannot see who has requested how many slots at 

ine objectively. 

51. 

 auctions to 
be notified to NCAs a certain time in advance of implementation.  NCAs 

on competition 
 

rotecting competition 

When contemplating the allocation of a significant amou

not be detrimental to competition.  There is a possible concern that a hub 
airline may have market power in downstream air traffic services markets 
derived from its large slot holding and that it could use this position to buy 
up slots in order to protect its market power.  Therefore, it is important that 
powers are reserved to deal with competition problems.  

There have been a number of competition cases and assessments of airline 
mergers.  The definition of relevant markets adopted in these cases 
suggests that there is not an easily predictable link between slot holdings 
and competition in downstream air traffic services markets.  Consequentl

competition concerns that is appropriate to all airports at all times.  The 
need for intervention will depend on case-specific analysis.  Furthermore, it 
may be difficult to apply existing competition law to control slot 
concentration given the tenuous link between slot holdings and competitive 
conditions in any one particular relevant market for air transport services. 

If competition is found to be a concern, a range of ‘soft’ measures may be 
appropriate, such as tweaking the auction design to encourage entrants and 
smaller airlines to participate.  This may be appropriate to increase the 
effectiveness of competition even if no airline is dominant in the sense of 
competition law.  For example, transpa

given prices during the course of the auction.  ‘Hard’ measures such as 
quantitative limits on the number of slots any one bidder can win are likely 
to be disproportionate to the typical competition problems that might 
conceivably arise and, moreover, the detailed design of such restrictions 
would be difficult to determ

50. Some oversight of competition issues is required where auctioning is chosen 
as allocation method in a Member State.  Auction design cannot be 
delegated to a coordinator owned by airlines or to the airport without some 
independent monitoring, as neither party has clear incentives to promote 
downstream competition. 

A legal basis for assessment and intervention on competition grounds could 
be introduced in a revised set of Slot Regulations.  This does not need to be 
onerous on airlines, airports or National Competition Authorities (NCAs).  For 
example, new Slot Regulations could require proposals for slot

would then have the power to request changes to the rules 
grounds.  There could be a presumption of permission, so that if the NCA
had not raised objections within some time limit, the auction could go 
ahead.  The details of how such an approach might apply would need to be 
explored further ahead of any revisions to the Slot Regulations. 
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1.14 B

52. 
g the Slot Regulations to allow auctions for primary 

allocation under a permissive approach.  This would allow flexibility for 

53. 

  Consumers would benefit from 
allowing the uses of slots that generates the greatest consumer benefits and 

54. 

io 
frequencies, which are also a scarce resource in some instances.  In the case 

55. 

 Member States 
to ensure that capacity is not unduly withheld and that new capacity is 
allocated efficiently and in a non-discriminatory manner.  Such an obligation 
would not require the use of auctions or any other particular process of 
primary allocation by Member States.  Nevertheless, this would create the 
opportunity for airlines in one Member State to seek redress if slot allocation 
in another Member State limited access without due cause. 

road implications of revision of the Slot Regulation 

This study strongly suggests that the most efficient use of slots would be 
gained from revisin

individual Member States to design auctions based on demand and supply 
conditions at a given airport.  The Slot Regulations should not be 
prescriptive about the format to be used.  Experience from other industries 
shows that a successful auction requires careful consideration of specific 
local conditions.  

A permissive approach would allow the UK Government to promote the 
efficient allocation of scarce airport capacity in the UK.  This could bring 
significant benefits to users of UK airports.

increased competition through lowering entry and expansion barriers.  
Although primary efficiency gains from using auctions in the presence of 
secondary trading might appear modest, the large contribution of the 
aviation sector to the UK economy means that these benefits are significant 
and far outstrip any implementation costs. 

In the broadest terms, there is a noticeable difference to the approach taken 
in the current Slot Regulations to specifying how slots should be allocated 
and the approach that the EU has adopted for allocation of scarce assets in 
other sectors.  The current Slot Regulations are detailed and prescriptive in 
how slots should be allocated, rather than setting broad principles and clear 
policy goals.  An analogy to allocation of airport slot is the allocation of rad

of radio spectrum, European policy is much more concerned with broad 
principles, such as efficient use, non-discriminatory access and ensuring that 
Member States cannot unreasonable withhold supply.  Establishing similar 
broad objectives for slot allocation would seem desirable, with Member 
States then able to follow approaches appropriate to their circumstances. 

UK airlines use other congested European airports and would benefit from 
being able to gain access where they have a strong business case against 
competing users.  Hence there may be a case for considering whether a 
revised European Regulation should include an obligation on
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2 Introduction 

2.1 Terms of reference 

56. The Department for Transport (DfT) has commissioned DotEcon in 
conjunction with AviaSolutions to undertake a study into alternative 
allocation mechanisms for new airport capacity.  According to the project 
specification issued by the DfT, the required outputs from the study are: 

• a clear assessment of the alternative options to allocate new runway 
capacity, including the circumstances where an auctioning mechanism 
may be most effective and the preferred alternatives when it is not; 

• an allocation scheme for new capacity that can be evaluated against 
defined criteria, including costs and benefits, such that it can be shown 
to be effective, workable and commands broad support within HM 
Government and, preferably, stakeholders; and 

• a scheme that can take account, where necessary, of external factors 
e.g. airline service scheduling, IATA’s slot coordination process, 
consistency with EU Regulations and international agreements.  

57. 

al for secondary markets to remedy inefficiencies in primary 
allocation. 

58. 

 of the Slot Regulations and is expected to table its 
proposals next year. 

59. 

scarce capacity”.  At congested airports this is most likely to be delivered by 

The focus of this study is on primary allocation of slots, i.e. their initial 
allocation.  Throughout, we assume that secondary trading is possible, so 
that current slot users can sell their slots to others.  Any benefit of changing 
the method of primary allocation of slots must be assessed taking account of 
the potenti

The allocation of slots at coordinated airports in the EU falls within the scope 
of Council Regulation (EEC) no. 95/93 on common rules for the allocation of 
slots at Community airports of 18 January 1993 as amended by Regulation 
(EC) no. 793/2004 of 31 April 2004 (the Slot Regulation).  The Slot 
Regulations specify the administrative procedure by which slots are currently 
allocated. We understand that the European Commission is currently 
undertaking a review

This study will assist the UK Government in forming its view on the desired 
changes to European slot regulations. The UK Government is committed to 
pursuing “a slot allocation system that encourages the more efficient use of 
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a market based approach.2  Market-based primary allocation of slots is not 
possible within the current Slot Regulations. 

60. The project specification is clear that this study is intended to look at 
alternative methods of allocating significant new capacity.  This might 
arise from: 

• a move from single to mixed mode runway use; 

• other operational efficiencies; or  

• by building additional runways. 

 capacity at heavily congested airports under existing 
arrangements. 

61. 

current slots or possible reform of the existing system of grandfather rights. 

62. 

ew capacity, though 
possibly phased over a number of scheduling seasons.  

63. 

range of alternatives.  These formed the basis of bilateral discussions with 

                                         

It is UK Government policy to support the development of congested 
airports in the South East with the delivery of two new runways within 30 
years.3  There are likely to be significant challenges in trying to allocate 
significant new

The study does not consider the possible re-allocation of existing slots held 
under grandfathering arrangements. By considering new capacity only, this 
study can focus on developing practical proposals for slot allocation without 
having to consider complex issues such as who holds the property rights to 

We have not been asked to consider a mechanism that would apply to the 
allocation of pool slots held regularly ahead of every season.  Rather, we are 
addressing a one-off event, such as the release of n

2.2 Approach taken 

Prior to this final report, we submitted an interim report4 to the DfT 
summarising the first stage of the project.  The first stage focussed on 
understanding the feasibility and practical implications of various primary 
allocation mechanisms, as well as an initial assessment of their relative 
desirability.  We developed five allocation mechanisms5 that covered a wide 

 
2 Department for Transport, “The Future of Air Transport”, White Paper, December 
2003, paragraph 4.40. 
3  Department for Transport, “The Future of Air Transport”, White Paper, December 
2003 
4 DotEcon, “Investigation of alternative mechanisms for allocating slots created by 
new airport capacity, Interim Report”, 24 April 2006 
5 DotEcon, “Proposed alternative allocation mechanisms for a significant amount of 
new airport capacity, for discussion with industry stakeholders”, 6 March 2006. 
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airlines, airport operators, industry organisations and the airport 
coordinator.  We summarise the consultation process in Annex 1. 

64. The five mechanisms spanned a wide range of options from fairly minor 
modifications of the current administrative system through to a “big bang” 
auction replacing the entire existing coordination and allocation process.  We 
describe the five mechanisms discussed with stakeholders in Annex 2.  By 
fully articulating the mechanisms, we were able to investigate the practical 
difficulties associated with each mechanism. 

65. Meetings with industry stakeholders provided us with direct feedback on the 
five proposed mechanisms.  Written comments on our interim report were 
also invited and received from a number of parties.  An anonymous 
summary of feedback from stakeholders is provided in Annex 3.  Although 
many stakeholders were generally critical of the use of market based 
allocation methods, we nevertheless received useful and constructive 
feedback regarding potential practical difficulties that could arise with the 
various mechanisms.  The feedback received since the interim report has 
been taken into account in this final report. 

66. Many industry stakeholders believe that it is feasible to improve the current 
allocation mechanism by removing the new entrant rule and strengthening 
the criteria for prioritisation of slot applications.  At the same time, there 
was also general agreement that it would be challenging to agree on revised 
criteria for an administrative allocation.   

67. Although generally negative about the desirability of market mechanisms, 
many industry stakeholders commented constructively on the feasibility of a 
two-staged approach.  This would combine a relatively simple auction with 
subsequent administrative scheduling similar to the current scheduling of 
grandfathered slots.  This approach potential provides a much simpler and 
more practical alternative to the use of complex combinatorial auctions.6

2.3 Structure of the final report 

68. This final report concludes the second and final phase of the study.  In the 
second phase we have developed the two-stage, hybrid allocation process 
further based on the feedback received in the first phase.  We have also 
considered how it might be possible to improve the existing administrative 
allocation mechanism.  We have then assessed the costs and benefits of 

                                          
6 This approach was developed in the previous DotEcon report for HM Treasury and 
DETR.  See “Auctioning airport slots – a report for HM Treasure and the DETR”, 
January 2001.  The use for combinatorial auctions for airport slots was first proposed 
in S.J. Rassenti, V.L. Smith & R.L. Bulfin (1982) "A Combinatorial Auction Mechanism 
for Airport Time Slot Allocation," Bell Journal of Economics, vol. 13(2), pages 402-
417, Autumn. 
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using auctions against an administrative allocation method under favourable 
assumptions about the effectiveness of the administrative system.  

69. This report is structured around the following sections: 

• Section 3 discusses what we mean by economic efficiency and why 
achieving an efficient initial allocation of slots is important even if 
secondary trading is possible; 

• Section 4 discusses the economic inefficiencies that prevail within the 
current administrative allocation system and what this tells us about 
the likely effectiveness of the current system for allocating significant 
new capacity; 

• Section 5 presents the full range of available allocation mechanisms 
that we have considered and discussed with stakeholders;   

• trative 

• which a 

• 
d a 

• 
r there might 

• s an estimate of the potential magnitude of the 
benefit that could result from using auctions for primary allocation at a 

ndations. 

70. I ad

• 
• details the five allocation mechanisms discussed with 

• tion of how secondary markets may be 

Section 6 outlines a possible process for developing the adminis
allocation mechanism, preferred by many industry stakeholders; 

Section 7 develops the two-stage, hybrid allocation process, in 
simple auction would be used prior to administrative allocation; 

Section 8 considers whether introducing market mechanisms for 
primary allocation might lead to concentration amongst airlines an
reduction in competition that might require mitigating intervention; 

Section 9 considers issues relating to the definition of rights to use new 
capacity, such as the duration of usage rights and whethe
need to be any restrictions on use and tradability; 

Section 10 provide

congested airport; 

• Section 11 develops our conclusions and recomme

n dition, the report contains a number of Annexes: 

Annex 1 summarises the process of consultation with stakeholders; 

Annex 2 
stakeholders (and subsequently revised in the light of comments 
received); 

• Annex 3 provides an anonymous summary of feedback from 
stakeholders; 

Annex 4 provides an exposi
subject to certain limitations in the efficiency improvements that they 
can achieve when there are few transactions that auctions can at least 
partially outcome; and 
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• Annex 5 details our estimation of the potential benefits of auctions 
of secondary 

trading.  
relative to administrative allocation in the presence 
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3 Why does efficient primary allocation matter? 

 

 

Summary 

• Where slots are scarce, they should be allocated to promote economic 
efficiency in order to maximise the economic benefit to society from 
scarce airport capacity. 

• An efficient allocation is achieved by allocating slots to users who would 
be prepared to pay the most for these slots, subject to certain 
conditions. 

• Efficiency of allocation is an issue whenever slots are scarce.  This is 
true for airports where slots are scarce at peak times only, as well as 
for airports with congestion throughout the day. 

• Encouraging shifting of peak slot usage to off-peak times through 
appropriate incentives is important to maximise use of available airport 
capacity and avoid unnecessary capacity increases. 

• there is The initial, primary allocation of new capacity matters even if 
secondary trading, because secondary trading can only remedy 
inefficiencies in the initial allocation of slots to a certain extent.  
Therefore, it is important to make primary allocation as efficient as 
possible. 

• An inefficient initial allocation of slots also creates scope for windfall 
gains, reducing the revenues available from any auction to fund 
investment in new capacity or compensate those affected by the 
environmental impact of airports. 

     

 

71. In th ial allocation of airport slots matters 
even if there is the opportunity for secondary trading of slots.  The main aim 
in allocation of scarce assets such as slots should be to achieve economically 

where overall economic benefits for society are 

72. 

73. Throughout this report we assume that secondary trading of slots is 
possible.  There have already been de facto trades in slots by means of 

is section, we consider why the init

efficient outcomes, 
maximised.  We discuss what the concept of economic efficiency means in 
Section 3.1. 

How slots are allocated matters only insofar as there are competing 
potential uses for them.  At many EU airports, there is little if any scarcity of 
slots and so many of the issues relevant to highly congested airports do not 
need to be considered.  We discuss the issue of scarcity in Section 3.2. 
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s u
Regu g.  Our terms of reference are 

3.1 W

75. best possible use of the available airport 
capacity.  The standard approach for public policy analysis is to seek to 

ies (such as environmental and noise 
impacts). 

76. Economic efficiency is achieved when consumer benefits (as conventionally 

77. 

eq ences of swaps.  It is anticipated that any future revision of the Slot 
lations will formalise secondary tradin

clear that we should assess various means for primary allocation of new 
capacity where secondary trading is possible. 

74. This begs the question: if slots can flow to those who value them most 
through secondary trading, what extra benefit is there from using market 
mechanisms for primary allocation?  This issue is central to the whole report.  
Therefore, we discuss the broad principles why primary allocation matters 
even when there is secondary trading in Section 3.3.  Of particular concern 
are intrinsic limitations on the efficiency gains that secondary trading can 
achieve when there are few transactions.  We discuss this issue in more 
depth in Annex 4. 

hat is economic efficiency?  

Slot allocation should make the 

maximise the total economic welfare of affected parties, including: 

• airlines and their suppliers (including airports); 

• purchasers of air travel and air freight services, including both end-
users and those using air transport services as an input into providing 
other goods and services (so-called downstream markets); and 

• those affected by externalit

measured by consumer surplus7) and profits of suppliers are maximised, 
subject to considering any externalities on third parties.  This means that we 
are giving equal weight to all affected parties and are unconcerned about 
the distribution of benefits between different parties. 

Broadly, economic efficiency can be achieved by slots being allocated to 
those airlines who value them most, subject to two caveats: 

                                          
7 Consumer surplus is the difference between the benefits that consumers enjoy from 
consuming a good or service, less the price that they pay for it.  For example, in the 
simple case of a good offered at a uniform price, consumers will purchase the good 
when their benefit from consuming it exceeds the price.  For some consumers, the 
benefit may significantly exceed the price; for others, the benefit might only 
marginal exceed the price.  Consumer surplus is defined by summing all of these 
benefits enjoyed.  Such an approach is agnostic to the distribution of benefits 

tum of benefit enjoyed by consumers as a group. 
amongst consumers (e.g. between different income groups) and is concerned only 
with the total quan
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• downstream markets for air transport services derived from slots need 
to be sufficiently competitive; and 

• the slot allocation should not materially change external effects on third 
parties (such as noise and pollution).  

78. 

s 
going to the airline with the highest willingness to pay will maximise 

 

ximising 
throughput at an airport, but in some cases there could be a limited trade-

ovements and the value generated by 
them.   

3.1.1 

80. 
cess profits for airlines.  Airlines’ 

willingness to pay for slots will not align with social value created where 

81. -competitive incentives to acquire slots are certainly a problem where 

                              

In this case, we can largely equate the most efficient use of slots with slots 
going to the airlines prepared to pay most for them. 

Where competition is effective, willingness to pay for slots will reflect cost 
efficiencies that airlines expect relative to their competitors or a superior 
customer proposition that they expect to be able to offer.  Therefore, slot

economic benefits (subject to there being no externalities).  The amount 
that airlines are prepared to pay for slots will depend on the extent and 
expected durability of advantages enjoyed over competitors.  Provided 
competition is effective, airlines’ profits will be dissipated by competition 
over the long run, with profitability at a level necessary to provide a 
reasonable return on capital and no excessive profits being earned.  
Competition in air transport service markets caps the amount that airlines 
will be prepared to pay for slots. 

79. For a given level of airport capacity, maximising economic efficiency is not 
simply a matter of maximising the number of slots in use at an airport.  
Some airlines and some destinations will generate more value than others, 
and hence it matters who uses slots, not just the number of slots in use.  In 
many cases economic efficiency is likely to encompass ma

off between the number of air m
8

Ineffective competition downstream 

If downstream air transport services markets are not fully competitive, then 
surplus will partially be captured as ex

some airlines have market power.  High willingness to pay for slots may 
reflect anticipated excess profits, rather than being as a result of superior 
efficiency or offering a more attractive proposition to customers.  In this 
case, slots will not be efficiently allocated if they go to those with greatest 
willingness to pay.   

Anti
airlines have sufficient market power to be dominant in the sense of 

            
8 For example larger aircraft may require further separation and reduce the number 
of available slots. 
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competition law.  However, even if no airline is dominant, competition may 
not be fully effective and there may still be a significant component of 
airlines’ willingness to pay for slots that arises from the anticipated exercise 
of market power.  Therefore, lack of competition in downstream markets 
may be an issue for the allocation of slots and needs to be taken into 
account in the design of the allocation mechanism.  This is the case even 
where airlines are not dominant.   

82. 

83. 

ower.  Slots at a hub airport may simply be more 
valuable to that airline because there are network effects or economies of 

84. 

 carriers 
expanding.  Both factors could lead to more competitive outcomes. 

3.1.2 

85. 

86. At congested airports in the UK, aircraft noise is currently addressed 
primarily through the use of quantitative limits such as caps on the number 

                              

Whether or not competition issues will need to be taken into account in the 
design of a slot allocation process will depend on the circumstances at hand.  
There are no general conclusions, as there is wide variation in how the 
distribution of slots may influence the effectiveness of competition in 
downstream markets.  Rather, specific analysis of the airport (or airport 
system) would be required.  We discuss these issues in depth in Section 8. 

For instance, an airline that holds a large proportion of slots at a particular 
airport and is willing to pay more for slots than other airlines does not 
necessarily have market p

scale from its hub operations, which means that it can derive more value 
from slots than competitors.  In that case, it would be efficient to allocate 
slots to a hub carrier providing that there was sufficient competition from 
other hubs to ensure that benefits were passed on to consumers. 

Furthermore, when considering the allocation of new capacity, we must also 
consider the impact that new capacity could itself have on conditions of 
competition.  A significant increase in capacity at a previously congested 
airport could lead to new entry and could relax barriers to existing

Externalities and slot allocation 

There are a number of negative externalities from the building and use of 
airport capacity, such as noise, air pollution (NOX) and CO2 emissions.  
Achieving economic efficiency in the broadest sense may require that such 
externalities are reflected in the price of airport usage or controlled through 
some other corrective mechanism.9

of aircraft movements and noise quotas and by a ban on scheduling the 

            
9 The CO2 emissions trading scheme is an example of how the Government may 
attempt to price in such externalities to produce pricing signals that incentivises firm 
and consumer behaviour towards an efficient outcome. 
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noisiest types of aircrafts.10  The capacity statements issued by the airport 
operator ahead of slot allocation take runway, terminal and stand 
constraints as well as noise related operating restrictions into consideration 
when deriving the number of slots available for allocation.11  However, 
different types of aircraft produce different amounts of noise, so limiting the 
number of air movements may be too blunt an instrument by itself to 

87. Airport ope
r r
airpo
pote
The 
that 
from
EU f
publ
to o rious international agreements 
r t

88. How
to c e 
externalities are already addressed adequately by other policy measures 
(suc
exte
alloc
alloc
exte
rang w to deal with negative externalities.   

          

achieve efficient noise abatement.12  This is a rationale for using separate 
noise quotas. 

rators currently have powers to structure their charges with 
efe ence to aircraft noise to reflect its impact on the vicinity (and larger 

rts frequently make use of this power).  Therefore, there is already a 
ntial role for prices to be used to encourage efficient noise abatement.  
Civil Aviation Bill currently before Parliament will extend this power so 
charges may also be fixed by reference to local air quality emissions 
 aircraft.  Although there are currently no measures in place within the 
or CO2 abatement in the aviation sector, clearly there is considerable 
ic debate about this issue and future intervention is a possibility (subject 
vercoming constraints imposed by va

ela ing to air transport). 

 does the use of market mechanisms for slot allocation affect the ability 
orrect for negative externalities such as these?   Clearly wher

h as quantitative limits or appropriately set charges that reflect 
rnalities), it is not necessary to consider them further within the slot 
ation mechanism.  Nevertheless, the use of market mechanisms for slot 
ation does open up the possibility of integrating the control of negative 
rnalities into the slot allocation process itself.  This creates a broader 
e of policy options for ho

89. In terms of slot allocation, there is no logical difference between slot scarcity 
created by limited physical infrastructure (runways, terminals and stands) 
and slot scarcity created by quantitative limits on external effects such as a 
noise or emissions quota.  Combinatorial auctions can reflect all these 
various simultaneous constraints on slot allocation, in effect establishing a 

                                
10 At the airports designated for the purposes of section 78 of the Civil Aviation Act 
1982 (currently London Heathrow, Gatwick and Stansted), the Secretary of State 
sets noise related operating restrictions. 
11 If a significant amount of new capacity were to become available at a highly 
congested airport, it may be possible to use some of the new capacity to reduce 
overall congestion.  A sufficient reduction in congestion might even reduce noise and 
pollution impacts. 
12 By efficient abatement we me
minimising the costs of abating t

an achieving a quota for noise or emissions whilst 
his level.  This means that the burden of reducing 

noise or emissions should be taken more heavily by those who can abate at least 
cost. 
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market price for each different type of capacity used, whether this is 
physical capacity or a share of a noise or emissions quota.  Therefore, 

a.  This reduces 
risks for airlines as compared with, for example obtaining slots and the right 

in separate processes. 

e 

.  An 
integrated approach to slot allocation and control of negative 
externalities would be difficult because slots generated by the new 
capacity would be used alongside slots arising from existing capacity. 

• For any future control of CO2 emissions, efficient abatement would 
require consideration of the trade-off between abating in the aviation 
sector as compared with other sectors.  This requires an economy-wide 
allocation process, which would not mesh well with an integrated 
system for allocating slots and emissions quotas developed specifically 
for the aviation sector. 

91. For the purposes of this study, the most relevant conclusion to draw is that 
the use of market mechanisms for allocating new capacity is supportive of 
the control of noise and emissions externalities.  A simple auction system 
(such as a clock auction) cannot take account of varying noise and 
emissions from different uses of slots by itself, so some parallel system for 
encouraging abatement would be needed.  Nevertheless, provided that 
negative externalities are priced into the use of slots, both secondary trading 
and the use of auctions for primary allocation should encourage slots to flow 
to those who can reduce negative externalities.  For example, if there are 
two potential users of a slot, but one can reduce noise more cheaply than 
the other (and so avoid charges related to noise) this will be reflected in a 

ly and speedily abate 
noise and emissions provided that sufficient incentives for such behaviour 
are created by other policies. 

sufficiently sophisticated auctions can price such constraints and minimise 
the overall costs of abatement.  This integrated approach has the advantage 
that airlines would acquire all the various rights needed to make an air 
movement in a single step, including rights to use physical airport capacity 
and rights to use part of an overall noise or emissions quot

to make emissions 

90. This integrated approach to allocating slots together with noise and 
emissions quotas is theoretically attractive, but likely to be impractical in the 
short to medium term.  There are three main problems: 

• Such an approach requires sufficiently complex auctions, which we 
judge are impractical in that time frame.  In particular, simple clock 
auctions of a given number of slots (our leading proposal) do not 
permit consideration of negative externalities other than by limiting th
number of slots.  To the extent that different types of aircraft (and 
modes of operation) given rise to different amounts of noise and 
emissions, some additional system for giving appropriate incentives for 
efficient abatement would be needed, such as differential usage pricing 
or tradable noise and emissions rights. 

• The use of auctions is only considered for allocating new capacity

greater willingness to pay for the slot.  Therefore, market mechanisms for 
slots will favour slots going to those who can cheap
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3.2 E

92. E
d  
on s where there is scarcity of sl
t  slot allocation is n  definition, potential 
users of slots ca access to slots whenever they 

3.2.1 Defining scarcity 

93. In defining scarcity, the key question is whether potential users of slots can 
gain access to slots at or close to thei rance.   
This is not the same as there being excess supply of slots across the whole 
day or whole week.  Even at highly co  Heathrow, there 
are a small number of off-peak slots s 
w subscription of peak-time slots, so that some airlines 
cannot operate at their most preferred erate at all. 

94. The recent NERA study13 identifies tho s with scarcity at some 
times in the day.  NERA’s findings are r Table 1.  There are a 
small number of airports where slots are scarce throughout the day (seven 
in total).  However, there are a much large number (14 in total) where there 
is some scarcity at particular peak ted continued 
growth in air traffic, scarcity of slots can only be expected to increase. 

          

fficiency and scarcity 

fficient allocation of slots is only im
emands for slots that need to be reso
ly relevant at airport

portant where there are competing 
lved; that is, efficiency of allocation is

ots.  At airports where 
here is no scarcity,

n gain 
ot relevant as, by

want. 

r preferred times without hind

ngested airports like
that are unused.  Scarcity occur

henever there is over-
times or possibly not op

se EU airport
eproduced in 

times.   With anticipa

                                
13 “Study to assess the effect of different slot allocation schemes – A final report to 
the European Commission, DG TREN”, NERA January 2004. 
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Table 1: Congested EU (15) airports, 2002 

Airports with excess demand Airports
throughout the day 

 with excess demand at 
peak times of day 

Dusseldorf (DUS) 

L n

Malaga (AGP) 

AMS) 

Mallorca (PMI) 

Frankfurt (FRA) Amsterdam Schiphol (

London Heathrow (LHR) Brussels (BRU) 

o don Gatwick (LGW) Paris Charles de Gaulle (CDG) 

Milan Linate (LIN) 

Madrid Barajas (MAD) 

Paris Orly (ORY) 

 

Copenhagen (CPH) 

Dublin (DUB) 

Rome Fiumicino (FCO) 

Lisbon (LIS) 

Munich (MUC) 

Milan Malpensa (MXP) 

London Stansted (STN) 

Berlin Tegel (TXL) 

Vienna (VIE) 

 Source: NERA 2004, table 3.2 

3.2.2 

95. A an
slots e of economic charging 
mechanisms (i.e. prices that reflect scarcity) is that it creates an incentive 
f
utilis
of ai
appr k and 
off-peak charges might secure some of the benefit.  It is not necessary that 
there is excess capacity throughout the day for there to be potential benefits 

96. Market-based mechanisms can potentially assist in determining the 
appropriate amount of airport capacity.  Where the value placed on slots, 
revealed by market mechanisms, exceeds the costs of providing these slots 

Efficient capacity levels at airports 

t  airport where there is over-subscription of peak-time slots and unused 
 at other times of the day, a clear advantag

or peak-time slot users to migrate to off-peak times.  This improves 
ation of airport assets and can avoid the need for inefficient expansion 
rport capacity.  This is a potentially significant benefit of market based 
oaches to primary allocation, though even administratively set pea

from using economic charging mechanisms. 
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(excluding external impacts), it is desirable to increase capacity.  Market 
mechanisms for both primary and secondary allocation are able to reveal 

3.3 P

97. 

orrection of any inefficiencies in how slots are first allocated; and 

98. 

 some financial 
payment - and hands the unwanted off-peak slot back to the administrator.  

ial transaction complies with the Slot 
Regulations.  

99. airlines emphasised that 
formalising secondary trading in slots would provide an important 
c le up and down their 
o r re slot timings.  Therefore, there is a strong case 
that allowing secondary trading brings benefits, regardless of the 
mechanism used for initially allocating slots. 

100. To the extent that primary allocation is not efficient, we can expect two main 

          

useful information about the value of slots. 

rimary allocation where there is secondary trading 

Facilitating secondary trading can be expected to substantially increase the 
efficiency with which slots are used.  Secondary trading can: 

• allow c

• allow slots to change hands in response to changing circumstances 
amongst airlines. 

Throughout this report we refer to secondary trading and the secondary 
market, by which we mean the practice of swapping slots with or without a 
financial consideration.  Slot trading at present may require a sequence of 
slot swaps.  The buyer can apply for an unwanted off-peak slot, swap it with 
the seller for the target slot - for which the seller receives

This swapping procedure is necessary due to the prohibition in the current 
slot regulation on direct sales of a slot from one airline to another.  Clearly 
the effect of the swap is in practice equivalent to a direct sale.  In the UK, 
the Guernsey decision14 has established that the current practice of 
swapping slots accompanied by a financ

In our discussions with stakeholders, many 

ommercial freedom, providing the flexibility to sca
pe ations and reconfigu

problems, even with well-functioning secondary trading: 

• Secondary trading may remedy some inefficiencies in primary 
allocation, but cannot remedy them all.  Therefore, slots may not end 
up being held by those who value them most.  

• Even if secondary trading leads to slots being held by their highest 
value users, inefficient primary allocation creates windfall gains, which 

                                
14 R v Airport Co-ordination Limited ex parte The States of Guernsey Transport 
Board, QBD, Kay J, 25.03.99. 
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in turn can lead to speculative demand for slots and saps a potential 
source of revenue for providing the capacity in the first instance. 

101. 

idable imperfections in secondary 

102. he potential benefit of using auctions, we must take account of 
the extent to which secondary trading could achieve reasonably efficient 

rly the 
enefits resulting from using auctions for primary 

allocation as opposed to using an administrative allocation method are 
related to removing inef at secondary trading alone cannot 
resolve.  Therefore, understanding secon ine
essential to y estimation o efits of u . 

103. The seco  market for slo uld be best described as a sequ  
bilateral ctions negotiat etween the pa nvolved.  Th  
sellers and buyers have had to identify each other and agree terms.  There 
are man dles at which saction may even if it w  
efficient  two parties to trade.15  

104. There are three main sources of secondary ma efficiencies  
relevant ondary markets rport slots16: 

• inef es resulting from bilateral bargain

                      

3.3.1 Limits on the efficiency of secondary trading 

Even if unencumbered secondary trading of slots is possible, this does not 
mean that the method by which new capacity is initially allocated is 
unimportant.  There may be unavo
markets, so that some, but not all, of the potential benefit of secondary 
trading may be achieved. Because of these imperfections in secondary 
markets, the method by which slots are initially allocated matters.  Some 
inefficiencies created at the point of initial allocation of slots may persist 
over time. 

In assessing t

allocation of slots regardless of the means of primary allocation.  Clea
additional efficiency b

ficiencies th

f the ben
dary market 
sing auctions

fficiencies is 
 an

ndary ts wo ence of
 transa ed b rties i erefore,

y hur a tran  fall, ould be
 for the

rket in that are
 to sec  in ai

ficienci ing; 

                    
15 Buyers llers of houses w ersonally fami  various ways  
s il. 
16  fourth class f problem that can arise in secondary mar
s ion where e quality of the item eing traded is  

s may have asymmetric information about quality.  Trade may 
 the seller knows more about quality than the buyer.  This can 

create a so-called ‘lemons problem’, where the seller lowering the price to attract 
al of poor quality, reducing rather than increasing 

demand.  Given that airport slots have defined characteristics, this issue is not 

 and se ill be p liar with  in which
econdary trades may fa

 In general, there is a
o-called adverse select

 o
th

kets: 
uncertain b

and the trading partie
fail to occur because

buyers is interpreted as a sign

particularly relevant for most the scenarios we consider.  However, this issue could 
be relevant for the secondary trading of scheduling rights defined by priorities as 
discussed in Section 7.1.2.  For example, if the holder of a Priority 2 scheduling right 
also holds a number of Priority 1 scheduling rights, it will know more about the 
likelihood of securing a slot at a particular time within the scheduling system than 
might a potential buyer of the right. 
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• transactions costs; 

• costs and difficulties in identifying parties with which to trade (search 

105. 

106. 

 
demand shock caused by 9/11, they are currently around the 1-2% per 

(slots per Total ATMs % transferred 

costs). 

The extent of these various problems depends on the nature and 
organisation of secondary markets.  Some of these problems can be reduced 
by formalising secondary trading, for example a central clearing house may 
emerge to reduce transaction and search costs.  Other problems such as 
bargaining inefficiencies may remain.   

To date, the secondary market for airport slots has been relatively thin.   
Table 2 shows recent trading volumes, including slot swaps of equal value 
and slot swaps accompanied by a financial payment.  Whilst volumes were 
higher in 2002, reflecting reorganisation in the industry following the

annum level. 

Table 2: Volumes of slot transfers at LHR, summer and winter 
seasons 2002-2006 

Transfers 

 week) (per week) per season 

S02 398 9300 4.28% 

W02 357 8971 3.98% 

S03 236 9256 2.55% 

W03 172 9042 1.90% 

S04 262 9354 2.80% 

W04 109 9091 1.20% 

S05 68 9383 0.72% 

W05 130 9182 1.42% 

S06 111 9427 1.18% 

Average 2002-03   3.18% 

Average 2004-06   1.46% 

Source: ACL data 

3.3.2 Bargaining inefficiencies  

107. 

nefits of auctions.  In 
a bilateral exchange, the seller pushes for a higher price and the buyer a 
lower price in order to capture a greater share of the total benefits of the 

Bilateral bargaining between buyer and seller may fail to agree a price at 
which both are willing to trade.  We explore this issue in depth in Annex 4, 
as it is a key consideration in our assessment of the be
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transaction.  Because the seller does not know what the buyer will accept 
(and vice-versa), there is always a danger that efficient transactions could 
fail to occur through the buyer and seller making rational yet irreconcilable 
demands. 

This problem is intrinsic to markets that are based on bilateral transactions.  
The only way to avoid these problems is if trading volumes increase to the 
extent that there are large numbers of buyers and sellers, permitting 
different types of market institution to be used.  For instance, with many 
small buyers and selle

108. 

rs, it may be possible to match trades and set a 
market-clearing price, much like a financial market.  Where many individual 

ermediated market where they have 
, limitations created by bargaining 

17

3.3.3 

109. are costs of making trades that buyers or sellers need to 
incur, and these may act as an impediment to some potential transactions 

110. 

gal status of a slot as well as avoiding the 
need for swapping slots would lead to a modest reduction in transaction 

3.3.4 

111. 

s potential trading partners.  Where transactions volumes are 
fairly low, this is not necessarily straightforward.  There may be delays 
associated with buyers finding sellers (and vice-versa), reducing the 
efficiency of secondary markets. 

          

buyers and sellers participate in an int
little or no influence on the outcome
efficiencies can be overcome.   However, there is no reason to expect 
volumes of secondary trading in airport slots to support these more efficient 
forms of market organisation.   

Transaction costs 

Transactions costs 

that would bring low or modest gains from trade.  In the context of airport 
slots the main transaction cost would probably be the cost of drawing up a 
legal and financial agreement between two airlines for the transaction. 

Although case precedent suggests that secondary trading is allowed within 
the current Slot Regulations, there is arguably still some legal uncertainty 
around secondary trading.  Removing this uncertainty by formalising 
secondary trading, clarifying the le

costs.  

Search costs 

Before a buyer and seller can even begin the process of negotiating a 
mutually acceptable price for a trade, it is necessary for them to identify 
each other a

                                
17  There are various so-called ‘limit efficiency’ results that show that with many 
atomistic buyers and sellers, secondary markets can be efficient.  See, for example, 
Hurcwicz L. (1972) “On informationally decentralized systems”, in “Decision and 
Organisation”, ed. M. McGuire and R. Radner, Noth-Holland. 
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112. Search costs can be reduced by using certain market institutions to match 
ntral 

clearing house where buyers and sellers can post their intentions may 
merge to improve the efficiency of the secondary market.  A clearing house 
ght take buy and sell offers and match these automatically using some 

rule, as for example happens in many financial markets.  However, the 
s ch market institutions depends on there being sufficient volume 
o  thin market, a seller might post a sell offer, but could need to 
w it 
whils hing and searching problems 
t ou
entir

3.3.5 Prob

113. Whe
user
tradi
user, t parties to 
a l
dem
alloc

114. T s
over-subscr e, 
the FCC ran lotteries for radio spectrum in the US at one time, prior to 
moving to auctions.  There were massive numbers of applications from 
speculators wishing to sell on spectrum.  Whilst over-subscription might not 

115. 

ot 
available to fulfil these functions.  These revenues are not then available 

buyers and sellers.  For example, in a formalised secondary market a ce

e
mi

uccess of su
f trade.  In a
a a significant time until an appropriate buyer came along.  Therefore, 

t it might be possible to reduce matc
hr gh appropriate organisation of the secondary market, these cannot be 

ely eliminated.18    

lems created by windfall gains 

re the primary allocation has not awarded a slot to the highest value 
, the winner of the slot can realise a windfall gain from secondary 
ng.  Although this leads to the slot eventually going to the highest value 

his may have the knock-on effect of creating incentives for 
pp y for slots speculatively in the hope of selling them on.  This speculative 

and for slots may increase the complexity and cost of the primary 
ation system. 

he e windfall gains may be a policy concern in their own right.  First, the 
iption problem that they create may be severe.  For exampl

be too concerning with a lottery, where there are administrative elements to 
the allocation process (even if this is just checking credentials), the burden 
can soon become unmanageable. 

Second, revenues from the sale of slots in a market mechanism can create 
useful information for the airport in planning capacity increases and can fund 
new investment.  Where the allocation mechanism creates windfall gains, 
these revenues are effectively transferred to speculators and so are n

either to fund new investment or to compensate for environmental impacts 
of airports. 

                                          
18 See also “Competition issues associated with the trading of airport slots”, A paper 
prepared for DG TREN by the UK Office of Fair Trading and Civil Aviation Authority, 
June 2005.  This paper discusses the various measures that may be implemented to 
improve the functioning of a formal secondary market but concludes that there is 
little justification for forcing trades to be conducted in a certain way.  Whilst market 
institutions may well evolve to reduce the impact of transactions costs, matching and 
searching problems, they typically cannot be entirely eliminated. 
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4 Al he current system 

 

location of new capacity within t

 

Summary 

• The current adm tive allocation  is highly like oduce inistra  system ly to pr
an inefficient allocation of new capacity. 

• The coordinator able to observe the relative valu irlines  is not e that a
place on slots.  Therefore, slots are not necessarily awarded to those 
who can generate greatest economic value from them. 

• The new entrant rule leads to excessively fragmented outcomes.  Only 
the smallest air nefit from t  entrant rule, g the lines be he new  reducin
availability of slots to those contesting the market shares of larger 
airlines.  Competition may be hindered rather than helped, with the 
detriment ultimately falling on consumers. 

• There is a vicious circle whereby inefficient allocation leads to excessive 
incentives to hold on to slots, limiting the size of the pool and impeding 
secondary trading. 

• There are a variety of observed behaviours of airlines that are 
consistent with the current allocation of pool slots being inefficient. 

 

 

The Government has stated in its aviation White Paper116. 

 see a slot allocation system that 

inefficiencies that would be likely to arise at capacity constrained airports. 

4.1 The s  rule 

117. Ever
alloc
Tabl  shows the proportion of capacity allocated at coordinated 

              

19 that it believes the 
“current allocation system contains fundamental weaknesses” and that it is 
problematic that the slots at congested airports are not necessarily awarded 
in a way that reflects their true value or benefits to consumers and the 
economy.  “The Government wishes to
encourages the more efficient use of scarce capacity.”  This section looks at 
how new capacity would be allocated within the present system and the 

lot pool and the new entrant

y season, the majority of slots at coordinated airports in the UK are 
ated according to historic usage, or so-called “grandfather rights”.  
e 3 below

                            

e Future of Air Transport”, Department for Transport, December 2003 19 “Th
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airports in the UK and hence the maximum share of capacity eligible for 
grandfather rights in the following season.   

Table 3: Summer 2006 slots allocated versus total capacity 

 Weekly slots 
allocat

Weekly total slot Slots held compared
ed capacity with total capacity 

London 
Heathrow 

9,317 9,527 97.8% 

London 
Gatwick 

5,261 5,621 93.6% 

London 
Sta

3,880 5,089 76.2% 

Ma h 6,251 74.4% 

nsted 

nc ester 4,652 

Sour  s 

 

118. In t d on the basis of grandfather 
rights forms the ‘slot pool’ available for allocation to new slot requests.  The 
slot

• any new capacity; 

e ‘use it or lose it’ rule.  

120. 

airline who, if the slot request was met, would hold less than five 

 less than five 
slots at that airport on that day for that service. 

ce: ACL, AviaSolution

he current system, capacity not allocate

 pool consists of: 

• previously unused slots; and  

• slots returned to the pool voluntarily or under th

119. As can be seen from Table 3, the pool of slots available for allocation at the 
most congested airports in the UK (Heathrow and Gatwick) is relatively 
small.  There are examples of the current system having allocated large 
amounts of new capacity, such as the opening of the second runway at 
Manchester Airport in 2001, but there was not significant excess demand in 
this case. 

New entrants are given priority for up to 50% of pool slots, where a new 
entrant is defined as: 

• an 
slots at that airport on that day;  

• an airline requesting slots for an intra-Community route operated by at 
most two other airlines and where, if the slot request was met, the 
airline would hold less than five slots at that airport on that day for that 
route; or 

• an airline requesting slots for a scheduled service to a regional airport 
where no other airline operates a service to the airport on that day and 
where, if the slot request was met, the airline would hold
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This definition of a new entrant means that reserved slots benefit only the 
very smallest airlines at congested airports. 

iven to requests to operate slots on a year-round 
basis.  Requests to continue operating a slot from one season to the next 

n that 
season for the fi
f n

122. T r ria have 
establish
g n
prior dary criteria are expressed in broad 
t m

•

ic; 

nd bilateral issues.  

ntifies those requests 
as pot
combination of slot allocations that
poss llocation criteria, and results in operationally 
a  
syste s capacity and scheduling 
limits and allocation decisions are taken that fit within the overall scheduling 

124. 

re at times 
that are considered commercially unattractive, are not at similar times 

121. Furthermore, priority is g

(e.g. from summer to winter) have priority over a slot requested i
rst time.  Such “year-round continuations” may also qualify 

or ew entrant priority.  

he e is also a set of “secondary” criteria (where the primary crite
ed the priority of grandfather rights and requested changes to 

ra dfathered slots as well as the new entrant and year-round continuation 
ity to pool slots).  These secon

er s: 

 effective period of operation;  

• size and type of market; 

• competition; 

• world-wide scheduling constraints e.g. curfews; 

• requirements of the travelling publ

• frequency of operation; and 

• local guidelines. 

In addition, the coordinator also takes other local constraints specific to UK 
airports into consideration such as night flying restrictions, traffic 
distribution rules and licensing a

123. Slots are considered by the coordinator on a day-by-day and hour-by-hour 
basis and allocated as a specific time (in five minute increments) for either 
take-off or landing.  For each slot available, the coordinator considers which 
airlines are requesting slots around that time and ide

entially competing.  The coordinator takes decisions based on the 
 accommodates as much demand as 

ible, complies with the a
nd commercially feasible airline schedules. The coordinator’s computer 

m contains a mathematical model of airport’

limits.  

At present, the slot pool at London Heathrow is relatively small compared 
with the overall number of slots.  As implied by Table 3, there were 
approximately 200 weekly slots in the pool for the 2006 summer season, or 
less than 3% of total capacity.  The majority of these pool slots a

across days of the week and have specific terminal constraints.  As a result, 
there are a limited number of requests that match the available slots.  These 
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practical limitations simplify the coordination problem and aid the 
coordinator in allocating pool slots under the current system. 

4.2 Inefficiencies in the current system 

4.2.1 

125. 

• 

126. tal problem with the current administrative mechanism is that 

127. 

128. In the current administrative system it is impossible to take account of 
ut 

new capacity 
becomes available, it will very likely be the case that: 

 slots are not al to ace on 
them; and in particular, 

the allocation of slots may not reflect relative ability of airlines to switch 
mings, e  and off-pea

129. The current administrative  attains a gh degree of usage of 
congested airports.  However, even if ever  slot arisin  new 

according to the current administrative system and 
full utilisation of the new capacity achieved, this is unlikely to be an 
conomically efficient allocation.  The coordinator lacks information to 

determine which airline can generate the most value from a slot. 

Sources of inefficiency 

Inefficiencies in the current allocation system arise from: 

• the inability of the system to consider the economic value generated by 
different potential users of the slot; 

• the supply of slots being constrained by the new entrant rule; 

an excessive incentive to hold on to slots, which creates a vicious circle 
further limiting slot availability;  

• the incentive for speculative applications; and 

• knock-on effects which may restrict downstream competition in air 
transport services markets. 

The fundamen
allocation rules cannot be based on the economic value that a user of a slot 
generates, whether indicated through willingness to pay or proxied by some 
other means.  The most relevant information for efficient allocation is simply 
unobservable to the coordinator.   

In contrast to a market based system, airlines’ willingness to pay reflects the 
value that they expect to be able to generate from access to airport 
capacity.  Provided competition is effective, an efficient allocation can be 
achieved by allocating slots to those with the greatest willingness to pay.  
Processes such as auctions elicit information about willingness to pay by 
creating competition for slots.  

airlines relative slot valuations in a systematic manner, as information abo
willingness to pay for slots is not elicited.  Therefore, when 

• ways allocated those who pl highest value 

• 
to different ti .g. peak k.  

 system  very hi
y single g from

capacity was allocated 

e
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130. The new entrant rule imposes a significant constraint on the allocations that 
the coordinator can implement.  There is no reason to suppose that the new 
entrant rule leads to slots being allocated efficiently, as this would require 
that any airline satisfying the new entrant conditions necessarily generated 
greater value from slots than any other airline not satisfying these 
conditions.  However, the new entrant rule is not the only source of 

131. 

132. tes the 
allocation of slots is the speculative applications that it generates.  This 

o not pay for slots according to the opportunity cost.  
ficient user of a slot gains a significant benefit from 

133. Speculative applications may also be generated by the prospect of new 
capacity e ced increases 
in slot r u
Speculative requests are also evident at airports that currently have 
significant capacity available.  For example, Table 4 shows the increase in 
slot requests for the summer 2006 season compared to historic holdings in 
t  s
the l proportion of these requests 

inefficiency; sources of inefficiency would exist even without the new entrant 
rule.  

The lack of access to airport capacity creates strong incentives to hold on to 
slots.  The current users of slots enjoy a substantial option benefit.  It may 
be entirely rational for the current user to hold on to a slot in the face of an 
offer from another potential user that exceeds the profits the slot currently 
generates; the slot might be more profitable for its current user in the future 
and there may be considerable difficulties in buying a corresponding slot 
back later if a slot is sold now.  This in turn means that there are less slots 
available in the pool, creating a vicious circle where incentives to hold on to 
slots inefficiently become even greater. 

A further aspect of the administrative system which complica

results because users d
As a result, even an inef
being allocated a slot.  The surplus of applications makes it more difficult for 
the administrator to assess which application would have a higher valuation 
of the slot.   

 b ing available.  ACL told us that they have experien
eq ests in the seasons ahead of new capacity becoming available.  

he ummer 2005 season (first column).  At London Heathrow and Gatwick, 
pool is relatively small and only a smal

were met (second column).  However at London Stansted and Manchester 
the majority of these requests were met, but airlines did not actually 
operate the requested slots (third column). 
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Table 4: Slot requests, allocations and actual use of slots, summer 
season 2006 compared with year before. 

 Slot requests  Slots initially 
allocated  

Slots actually 
operated 

London Heathrow +14% +1.2% +0.9% 

London Gatwick +22% +6% +5% 

London Stansted +26% +25% +13% 

Manchester +19% +18% +1% 

Source: ACL, AviaSolutions 

 

In addition to the immediate sources of inefficiency described above, there 
are also a numb

134. 
er of knock-on effects.  The lack of access to slots and the 

in b
oper
act a estriction detrimental to consumers.   

135. C
that 
alloc e to buy slots in the secondary market.  Acquiring slots in 
t  
Furth
free llocation but are costly to acquire in the 

stitutes a separate 

4.2.2 

136. 

 rule: 

− entrants likely to hand back or sell pool slots; and 

− secondary market transactions driven by lack of success in the 

a ility to reschedule operations outside own slot holdings causes a loss of 
ating flexibility for airlines, which will raise costs and may in some cases 
s a competitive r

ompetition may also be restricted by the barrier to entry and expansion 
is created for those airlines that do not receive slots in the primary 
ation but hav

he secondary market may be difficult for the reasons discussed above.  
ermore, a distortion of competition may be created as slots are given 
of charge in the primary a

secondary market.  The administrative system produces windfall gains to 
beneficiaries of slots from the pool.  Such windfall gains may not have a 
direct impact on economic efficiency (although they would seem unfair) but 
can have a secondary impact on competition.  If the recipient competes in 
the same market (for example if a particular route con
market) as non-recipient, the windfall gain will constitute a subsidy to one 
competitor.  Therefore, even with secondary trade possible, inefficient 
primary allocation creates the possibility of competitive distortions. 

Signs of inefficiency 

Various phenomena consistent with an inefficient primary allocation can 
currently be observed at congested airports: 

• inefficient allocation of pool slots due to the new entrant

pool; 

• babysitting; and  
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• a thin secondary market, i.e. we do not see as many transactions in the 
secondary market as would be efficient. 

There are of course other possible explanations for these types of behaviour 
other than an inefficient primary allocation.  Nevertheless, the strong a priori 
arguments for expecting inefficient allocation from the current system 
coupled with specific predictions about behaviour of airlines borne out in 
practice creates a strong case for there being inefficiencies. 

 over this period, 19% of slots have 
20

138. Inefficiencies in the primary allocation can also be observed in secondary 
g slots from the 

pool.  There are several examples of incumbent airlines actively buying slots 

4: 

Some of this behaviour may have been driven by carriers turning to the 
secondary market because peak time slots were not available from the pool.  

                                         

137. As discussed in the previous section, the new entrant rule may prevent slots 
from being allocated to the airlines that can generate most value from given 
airport capacity.  Entrants are likely to hand back or sell pool slots once able 
to do so.  Between 1997 and 2004, 20 airlines commenced services from 
London Heathrow solely using pool slots.  However, of the 146 weekly slots 
which were allocated to new entrants
been sold or transferred, 42% handed back and 38% are still operated.  It 
should be noted that this ‘churn’ in slots is not necessarily purely an 
indication of inefficiency as new entrant services are often at the periphery 
of the operating day and thus at less commercially attractive times and 
more at risk of failure. Churn also occurs amongst incumbent carriers, but 
may be less visible as it does not usually result in complete market exit. 

market transactions driven by lack of success in acquirin

in the secondary market meanwhile getting a relatively low proportion of 
pool slots.  This shows how pool slots are not necessarily allocated to the 
airlines with the highest willingness to pay for such slots and is direct 
evidence that the allocation of pool slots is inefficient.  For example in 
summer 200

• Qantas received 10% of the number of slots transferred in the 
secondary market at London Heathrow but were only allocated 4% of 
the pool slots;  

• Virgin Atlantic accounted for 21% of the number of slots transferred in 
the secondary market but only received 8% of pool slots in the same 
season; and 

• British Airways acquired more than 50% of the number of slots 
transferred in the secondary market but was only allocated 16% of pool 
slots in the same season.21 

 
20 Source data provided by ACL 
21 Source data provided by ACL  
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Nevertheless, there are large differences between demand for slots in the 
secondary market and success in the primary allocation. 

 requirements is not practical. 

140. Babysitting is a result of the lack of availability of slots combined with the 
‘use it or lose it’ rule attached to grandfather rights.  When capacity is 
available it may not be efficiently allocated, and attempts to obtain slots on 
the secondary market are uncertain due to market imperfections.  
Therefore, rather than giving up slots when they are not needed and buying 
them back when they are, airlines have incentives to hold on to slots even if 
this means babysitting them.   

141. This incentive to hold on to slots leads to the secondary market being thin, 
i.e. that we do not see as many transactions in the secondary market as 
would be efficient.  This is a vicious circle, as a thin secondary market in 
turn increases the incentive to hold on to slots.  Inefficient primary 
allocation further raises these incentives by reducing the chances that high 
value users of slots will secure them.  

142. We do not have any immediate benchmark for the proportion of slots that 
would be traded in an efficient secondary market to compare to the current 
level of transactions.  Nevertheless, there are surprisingly few trades at 
congested airports.  For example, in the winter 2005 season at London 
Heathrow, 130 weekly slots were traded out of a total of 9,204 slots initially 
allocated.22

4.3 Potential benefits from reform of new entrant rule 

143. There are good reasons to suppose that the new entrant rule frustrates 
efficient allocation as discussed in Section 4.2.1.  Hence there is a potential 

                              

139. Inefficient allocation creates inefficient incentives to maintain control of 
slots.  This in turn leads to other behaviour that would be unlikely if 
allocation were efficient.  One example is “babysitting”, where an airline 
agrees to another airline using its slots for a temporary period.  For 
example, Air France continued to operate 14 slots per week at London 
Heathrow for Jet Airways for a further year after having agreed to sell these 
to Jet Airways until Jet Airways had the required long haul aircraft to operate 
services to India. It can be argued that this behaviour has also been driven 
by inefficiencies in the secondary market, as buying and selling slots fluidly 
to match immediate operating

efficiency gain from reform or removal of the new entrant rule.  Reform of 
the new entrant rule is common to all of the mechanisms we have 
considered. 

            
22 See also Chapter 4 of NERA, “Study to assess the effect of different slot allocation 
schemes – A final report to the European Commission, DG TREN”, January 2004 for a 
discussion of indicators of inefficiency in the current system. 
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144. The new entrant rule may also operate as a restriction on competition to the 
enhancing competition.  What 

constitutes effective competition may vary from airport to airport and 
etween routes at a given airport and may not be assisted by pre-defined 

es.  Low-frequency airlines cannot necessarily compete effectively with 
high-frequency airlines with dense schedules due to the differentiation of 
s y.  The new entrant rule may operate as a barrier to expansion 
and lead to tors that are not effective competitors to 
la e
new 
facili
effec

145. I g
o th
to faci  
h d
exce
route  in the 
c re
entra
to b
could become even str

                 

detriment of consumers, rather than 

b
rul

ervice qualit
 too many small opera

rg r operators.  This is particularly true of any sort of hub operation.  The 
entrant rule does not benefit consumers because it is unlikely to 

tate competing airlines deliver good, frequent services in a cost 
tive manner as demanded by customers.23,24

n eneral, the new entrant rule does not fit well with further development 
f e secondary market.  New entrant slots are given to particular airlines 

litate entry or to operate particular routes.  When such slots change
an s in the secondary market there are no restrictions on use of such slots 

pt the general scheduling restrictions.  The provision also creates a 
 for speculative acquisition of slots for resale as acknowledged

ur nt two-year restriction on transfer of slots obtained under the new 
nt rule.  This problem would remain even with modification of the rule 

roaden the definition of new entrant.  In fact, the speculative motive 
onger. 

 

                         

vertheless, there may be instances23 Ne  of particular routes where the new entrant 
r  could potentially stimulate competition by allowing low frequency point-to-point 
s vices.  However, such services may not be in head-to-head competition with the 

rvices of larger high frequency or densely interconnecting services. 
24 See also section 2 of “Competition issues associated with the trading of airport 

ule
er

se

slots, A paper prepared for DG TREN by the UK Office of Fair Trading and the Civil 
Aviation Authority”, June 2005, OFT 382 for a brief discussion of the impact on 
competition of the new entrant rule. 
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5 The range of alternative options 

 

 

Summary 

• We have considered a range of alternative allocation mechanisms, from 
revisions of the current administrative process through to a “big bang” 
auction replacing the current allocation system entirely. Common to all 
the options is the proposal that the new entrant rule should not apply 
to allocating new capacity. 

• These proposals were discussed with stakeholders to determine where 
there might be practical problems with particular options. 

• We conclude that a two-stage hybrid approach combining a relative 
simple auction of scheduling rights with administrative coordination of 
specific slot timings is the most feasible and practical approach. 

• We excluded more sophisticated combinatorial auctions that could 
replace the entire existing administrative process in a ‘big bang’ as 
being too burdensome for bidders in one-off allocations of new 
capacity. 

• All options are broadly compatible with the IATA timetable, though 
administrative processes may be more prone to delay by legal 
challenge.  Complex combinatorial auctions may run for an 
unpredictable time, making simpler auctions advantageous. 

• Using auctions might well ease lack of access to slots to support 
negotiations concerning bilateral agreements.  There is no general case 
for discrimination in favour of foreign airlines under new bilateral 
agreements when allocating slots. 

• With the two-stage hybrid approach, allocating scheduling rights once 
the amount of available new capacity is known and then determining 
detailed slot timings with the allocation of the pool would mesh with 
airlines’ investment and planning timetables. 

• All the options are consistent with reservation of capacity for regional 
air access objectives.  Market-based allocation would additionally allow 
visibility of the opportunity cost of such a reservation or allow regional 
bodies to bid directly for slots. 

 

 

In this section, we briefly describe the various alternative allocation 
mechanisms that we have considered over the course of this study.  A more 
detailed description of the mechanisms discussed with stakeholders is 

146. 
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included as Annex 2.  Some of these proposals have subsequently been 
refined in the light of stakeholder feedback.  In the discussions with industry 
stakeholders, our emphasis was on understanding the practicability of each 

147. 

ed.  We focussed on these five 
mechanisms purely to span the range of alternative allocation methods in a 

ould be presented to and discussed with stakeholders. 

5.1 S

149. 

) could achieve an 
operationally feasible allocation of new capacity though, as argued in Section 

or efficiency and competition, they may be a 
problem for policy for the various reasons discussed in Section 3.3.5. 

5.2 Administrative allocation mechanisms 

5.2.1 

150.  

applications.  The new entrant rule may prevent an efficient allocation of 
slots and is a poor measure for promoting competition in downstream 

151. 
they do under the present system, specifying type of aircraft, number of 
seats, destination, whether the movement is an arrival or departure and 
whether the application is part or full season.  Slots would be considered by 

mechanism.  Annex 3 lists the main comments made by stakeholders in 
response to the alternative allocation mechanisms. 

Although we present five different mechanisms here, two market based and 
three administrative mechanisms, the mechanisms should not be considered 
as distinct and separate choices.  In fact some of them contain common 
elements and many can be hybridis

manner that that c

148. Some of the mechanisms involve airlines paying for slots whilst others do 
not.  At this point in time, it has not been decided where any revenue 
generated from the award of new capacity would go.  While we appreciate 
that this is an important question for industry stakeholders, we have only 
been asked to develop a practical proposal for how market mechanisms may 
be used to allocate slots without considering who should receive any 
proceeds. 

tatus quo 

Before considering alternative allocation mechanisms it is worth noting that 
maintaining the status quo is also a feasible alternative.  The current 
administrative system (with the new entrant rule

4, this would not lead to an efficient allocation of capacity.  The secondary 
market would be able to remedy the inefficiency of the primary allocation to 
a large extent, but subject to certain inherent limits as discussed in Section 
3.3.  Trades in the secondary market would produce windfall gains for the 
airlines awarded slots in the primary allocation.  Whilst windfall gains may 
not necessarily be a problem f

Improvements on current system 

We first considered reform of the current administrative system by removing
the new entrant rule and revising the criteria for prioritisation of 

markets.   

Under this amended mechanism, airlines would request specific slot times as 
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the coordinator on an hour-by-hour and day-by-day basis, as with the 
current allocation system.  For each hour, the coordinator aggregates 
demand and compares this with the available slots.   

Without the new entrant rule, the allocation would rely largely on the 
secondary criteria.  These criteria need clarification in that they present 
various objectives and it is unclear what relative priority these have.  
Furthermore, moving from broad

152. 

 objectives to specific operational criteria 
that can be used to make allocation decisions is a considerable step.  

5.2.2 

153. 

155. 

tation on 
achieving efficient allocation.  There is still a risk of speculative applications 

5.3 S

a set of administratively 
ess demand.  The set prices would relieve 

the administrative system of at least some excess demand, reducing the 

Agreeing objectives and criteria is likely to be an extensive process, 
involving a wide range of stakeholders. 

Beauty contests 

We also considered an administrative option where competing demands 
could be traded off broadly in a so-called “beauty contest” to allocate shares 
of the new capacity.  This would be carried out in a first stage where 
business cases submitted by airlines would be assessed.  A richer base of 
information would be available to the coordinator than at present in order to 
try to achieve a more efficient allocation of slots.   

154. The detailed coordination process of allocating specific slot timings to airlines 
would then be undertaken by the coordinator in a second stage.  Having 
allocated shares of capacity within a number of categories, the total number 
of slot requests would not exceed the number of available slots.  Hence this 
second stage process would be similar in nature to how grandfathered slots 
including change requests are coordinated at present. 

In principle, both these mechanisms suffer from similar problems to 
maintaining the status quo.  Whilst removal of the new entrant rule would 
reduce the scope for gross inefficiencies in the primary allocation, lack of 
information about willingness to pay remains a fundamental limi

and the risk of windfall gains. 

et prices 

156. The administrative system could be amended with 
set prices to choke off some exc
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burden on the coordinator.  The allocation would to some degree be based 
on willingness to pay for slots,25 potentially improving efficiency somewhat.  

In advance of airlines applying for slots, the administrator of the process 
(which could be the coordinator or the airport operator) would set prices for 
different types of slot (e.g. peak and off-peak, or more detailed prices for 
example on an hourly basis) and airlines would request slots only if they 
were willing to pay the set price.  Th

157. 

e allocation of slots would be carried out 
in a similar manner to the current system.  The level of excess demand 

 to the current system, increasing the scope for 
ation. 

nt increase in supply.  

159. 

r below supply for some 
categories of slots, the prices would be revised and airlines invited to restate 

ractice, this proposal would be very 
similar to a simple clock auction as suggested below (or a so-called Dutch 

160. 

                                         

would be reduced relative
achieving an efficient alloc

158. The prices would necessarily have to be set as conservative estimates of a 
market clearing price, in order not to restrict demand too much and leave 
potentially valuable capacity unallocated.  In practice it would be difficult to 
set prices close to the market clearing level as the administrator of the 
process has little or no information about the value a slot can generate for 
an airline.  There may be a few price benchmarks available from recent 
secondary market transactions, but these are likely to be noisy given the 
thinness of the secondary market.  Most importantly, such benchmarks are 
going to be of little relevance when there is a significa
If prices were set below market clearing level, the coordinator would still be 
left with some difficult trade-offs to make between competing demands.  

An industry stakeholder proposed that the price could be set over two or 
more iterations, allowing for some trial and error.  The administrator would 
then first announce a set of prices on the basis of which airlines would 
initially request slots.  If demand was in excess o

demand at the new set of prices.  In p

auction in the case of falling prices) designed to aid price discovery whilst 
keeping bidding simple.  To avoid bidders acting strategically within this 
process, the administrator would have to specify rules about how bidders 
may revise demands, similar to the activity rules of an auction.   

In principle, set prices is quite different to an auction in that an auction 
creates competition amongst airlines and by doing so reveals information 
about their valuations.  Therefore, the set prices proposal suffers from 
similar informational limitations to administrative processes. 

 
25 We could at least be sure that the willingness to pay of those awarded slots 
exceeded the set price, though there would be no guarantee that slots were awarded 
to airlines with the greatest willingness to pay where more than one application was 
willing to pay the set price. 
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5.4 Auctions and hybrid options 

Previous studies of the introduction of market mechanisms in slot allocation 
have suggested the most economically efficient outcome could be achieved 
by the use of Simultaneous Multiple Round Auctions (SMRA) of various 
types.

161. 

s that it can 
allow bidders to respond to relative prices of different lots as they develop to 

5.4.1 

162. 

163. From a practical perspective however, such an auction may become quite 
ent (although entirely possible given sufficient care in 

development) and potentially complex for bidders to participate in.  There 

5.4.2 

164. uld be to solve the issue of trading off 

r selling multiple, identical lots.  In this format, 

          

26  In a SMRA, participants bid simultaneously for different lots.  The 
auction proceeds over several rounds and after each round current winning 
prices for the different lots are announced.  Bidders can change the lot or 
combination of lots they are bidding for as relative prices develop.  The 
auction closes when there is no more bidding activity and final prices and 
winners are announced.  The benefit of this type of auction i

achieve a highly efficient outcome. 

Combinatorial auctions 

We have considered a combinatorial SMRA that allows bidders to bid for 
portfolios of slots and to pursue substitute portfolios without the risk of 
ending up with fragmented outcomes.  Bidders would make financial bids for 
slots (defined fairly precisely, for example as 15 time windows) or packages 
of slots subject to a set of nominated usage factors.  At the end of each 
round, provisionally winning bids would be determined and current prices 
established for each slot, reflecting the provisional winning bids.   The 
auction would proceed in rounds, with the bidders bidding up prices round-
by-round until there was no further bidding activity.   

complex to implem

may, therefore, be some benefit in trying to simplify the design, although 
such simplifications may sacrifice some of the potential efficiency gains 
related to the introduction of market mechanisms. 

Clock auctions in a hybrid approach 

One way of simplifying the process wo
competing demands in a first step where shares of different types of 
capacity are allocated in a so-called ‘clock auction’ before undertaking the 
detailed scheduling coordination in a second step.  A clock auction is a 
variant of the SMRA, used fo
the auctioneer announces a price at the start of each round and bidders 

                                
26 See for example DotEcon, “Auctioning airport slots”, A report HM Treasury and the 
Department of the Environment, Transport and the Regions, January 2001 or NERA, 
“Study to assess the effect of different slot allocation schemes – A final report to the 
European Commission, DG TREN”, January 2004. 
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respond how many lots they want at that price.  There is a common price for 
identical lots that increases in each round until aggregate bidder demand 
falls to a level where it matches supply.  This format allows price discovery 

165. 

nce a price per scheduling right for each category ahead of each 
round.  Bidders then state how many scheduling rights they wish to buy at 

tion continues 
in this manner until demand equals supply for all categories.   

166. 
categories that they hold scheduling rights for) in the 

second stage detailed scheduling.  In the second stage process, detailed 
trative process by the 

coordinator.  Having allocated the same number of scheduling rights as 

 
process should also be relatively easy to integrate with the existing 

5.5 F

168. 
 for participants, especially for one-off 

169. 

stage hybrid process combining a relatively simple auction with the tried and 

whilst bidders simply state desired quantities.  

We suggested that slots could be grouped into categories of ‘scheduling 
rights’, defined by broad time windows, to create a limited number of 
categories of multiple identical lots for the clock auction.  The auctioneer 
would annou

that price.  At the end of the round, the auctioneer aggregates demand at 
those prices across bidders.  If demand exceeds the number of available 
scheduling rights in one or more categories, then the auctioneer increases 
the price per scheduling right by an increment in the following round.  
Bidders can then reduce demand in each category and the auc

A scheduling right would give the holder the right to request a specific slot 
time (within the given 

coordination could be resolved in an adminis

there are slots in each category, the total number of slot requests would not 
exceed the number of available slots and the administrative allocation 
process would be similar in nature to how grandfathered slots and change 
requests are coordinated at present.  Although the coordinator may have to 
make a choice between competing applications for specific timings, the 
process would be eased by overall demand having been reduced to match 
overall supply within each category of scheduling rights.  This type of

coordination process for grandfathered slots and the IATA deadlines. 

easible options 

167. There are strong arguments on the grounds of practicality for the use of 
auctions to permit price discovery, understand the value of airport slots and 
design an efficient allocation of new capacity.  Only auction processes solve 
the fundamental problem of eliciting and aggregating information about how 
much potential users value slots.  Whilst using administratively set prices is 
clearly a simple solution, the information required to determine the 
appropriate price level is unavailable. 

Most stakeholders considered a combinatorial SMRA a complex option and 
thought that it would be burdensome
allocations of new capacity.  

Based on the feedback from industry stakeholders, we did not identify any 
significant reasons for a two-stage process with an initial auction of 
scheduling rights to be infeasible.  From a practical point of view, a two-
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tested administrative system for detailed coordination would be attractive 
compared to a more sophisticated combinatorial auction.  It would be fairly 
straightforward to introduce such a system in a manner that integrated with 

170. 

would be to agree a set of objective criteria for 
allocation.   

 based on assessment of business 

172. 

5.5.1 

173. 

ount of available capacity becomes 
known to the IATA deadlines for the season where the first phase of capacity 

174. 

sidered perform equally well in this regard and 
sometimes compromises are necessary to achieve a timely completion.   

175. 

ratively set 
prices would perform much better in this regard, as payments would reduce 

 their appeal. 

current coordination practices.  In Section 7, we address the practical details 
related to a two-stage hybrid process which were raised in our discussions 
with stakeholders. 

A number of stakeholders pointed to the desirability of maintaining an 
administrative system.  Many agreed that reform of the new entrant rule is 
called for and that this would put more pressure on the secondary criteria 
used for administrative allocation although there was some disagreement 
over how difficult it 

171. The proposal of a more flexible approach
cases, eliminating the need for specific criteria, was rejected as unworkable 
and undesirable.  We have therefore taken the administrative process 
without the new entrant rule forward as the base case administrative 
process to compare the use of market mechanisms against.   

In Section 6 we discuss a process for amending the current administrative 
system by removing the new entrant rule and improving the secondary 
criteria for allocation. 

Timing and compatibility with IATA scheduling 

The IATA scheduling round currently imposes a firm deadline by which any 
particular allocation process must be completed.  In terms of allocating new 
capacity, there is a potentially quite large time window for the allocation 
process, from the time when the am

becomes operational.  The time frame for allocation of new capacity is 
therefore longer than the current process for allocation of pool slots. 

Both administrative and market mechanisms have the potential to complete 
allocation of new capacity by a firm backstop date.  However, not all the 
mechanisms we con

Legal challenge of the outcome of the allocation process is a possible source 
of delay, even where the allocation process itself has firm legal footing.  In 
particular, administrative mechanisms run some risks of challenge from 
losers as these both involve an element of subjectivity and judgement 
(whether in developing a set of criteria or applying them).  Losers have little 
to lose and much to gain from challenging the process.  Administ

incentives for losers to appeal given that they would have to pay for a slot if 
they were successful in
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176. A t
proc
com
finish
term
som

177. This is not a particular problem 
s e
new 
be u
slot 
relat
We d rther in Section 7.4 and show an illustrative timetable of 

5.5.2 

178. There has been a perceived problem that negotiations concerning bilateral 
access to slots at 

congested airports.  Lack of access to slots in the UK may make bilateral 

179. ll provide a 
low frequency point-to-point service and so can seek slots under the new 

entrant rule not applying to new capacity, or by foreign airlines 
paying where they previously did not. 

180. 

181. 
 

in a market based allocation system provided that it was prepared to pay 

uc ion mechanisms for slots should ideally involve open, multiple round 
esses rather than one-shot sealed bids.  This may be a problem for a 
binatorial auction of detailed slot timings, which have no defined 
ing time.  Provisions can be made for a last and final round to 
inate the auction by a fixed time, but this potentially compromises 
e of the efficiency benefits of using an open auction.  

for the two-stage hybrid approach, as 
ch duling rights can be auctioned as soon as it can be predicted how much 

capacity is likely to become available.  We understand that this might 
p to a year in advance of the capacity becoming operational.  Detailed 
timing would be assigned along with the existing pool slots.  The 
ively simple auction format should allow bidding to complete quickly.  
iscuss this fu

how a two-stage hybrid approach can be integrated with the IATA 
scheduling process.   

Implications for bilateral agreements 

capacity have been frustrated by lack of corresponding 

agreements difficult to achieve and prevent UK airlines from operating on 
these routes.  We note as a starting point that the launch of a significant 
amount of new capacity should ease the capacity constraints and 
improvement access to slots to support such bilateral agreements. 

Often, foreign airlines operating under a bilateral agreement wi

entrant rule.  This is the typical model for a bilateral agreement with 
developing countries.  Therefore, access for foreign airlines to slots in a one-
off allocation of a significant amount of new capacity could be affected either 
by the new 

Either measure does not automatically preclude foreign airlines from gaining 
slots to operate services under new bilateral agreements.  However, they 
would remove any perceived preferential treatment that foreign airlines 
operating under bilateral agreements received in terms of accessing slots.  
They would need to compete for slots alongside other carriers operating in 
liberalised markets.   

To the extent that a foreign airline operated at a scale or frequency not 
qualifying under the new entrant rule, it might find it easier to access slots

more than alternative users.  Therefore, the primary concern is whether 
there is any market failure that would result from small foreign airlines 
operating under bilateral agreements having to compete for slots.  If there 
were, that might justify tipping the playing field in their favour.   
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182. 

• Fostering links with a particular country might be explicit UK public 

pment in the foreign country or for reasons of equity; 

fuse to agree to the bilateral 
agreement.  

5.5.3 Business risks and investment incentives for airlines 

184. 

ts could be obtained at highly congested airports.   

186. 
 

by a competitive process and will reflect the profits that an efficient operator 
the costs of its capital base).  Where 
ransport service markets is effective, the 

187. Airlines have two rather different planning horizons which the slot allocation 
system should mesh with.  In the long term, airlines need to make fleet size 

There are a number of possible reasons for such intervention to be justified 
in very specific cases: 

policy goal for political or macro-economic reasons.  This might justify 
granting the foreign airline access to slots at UK airports on preferential 
terms.  Similarly, there may be a concern that foreign airlines in some 
developing countries might be unable to afford to buy slots.  
Preferential access to slots might be granted to aid economic 
develo

• The UK Government may be in a weak bargaining position relative to 
the foreign government in concluding a bilateral agreement if the 
benefit to concluding the agreement was much larger for the UK than 
for the foreign country.  In this case, the foreign government may be 
able to credibly seek concessions or else re

183. These may be valid reasons why it might be reasonable to discriminate in 
favour of a foreign airline in securing slots to support a bilateral agreement.  
However, they are all contingent reasons and do not imply that it is 
generally necessary to discriminate in favour of foreign airlines operating 
under bilaterals in slot allocation. 

At present, lack of ready access to slots even by airlines prepared to pay for 
them creates significant business risks, for example there is uncertainty 
about the potential to expand if successful.  This problem remains in the 
administrative mechanisms we have considered.  Whilst airlines can obtain 
some slots in the secondary market, it is questionable whether a large 
volume of slo

185. In contrast, market based mechanisms provide for access to slots by those 
with sufficiently high value uses.  Therefore, an important source of 
uncertainty for airlines is removed and they have much greater commercial 
flexibility.   

It might be argued that the price paid for slots is unpredictable and 
increases risks for airlines.  However, the price of slots would be determined

can expect to earn (including 
competition in downstream air t
value of a slot will be low.  Conversely, if slots are scarce and this restricts 
competition in downstream markets, then there may be excessive profits.  
These would be competed away in competition for slots.  Therefore, the 
price of slots should primarily be a reflection of competitive conditions in 
downstream markets and excessive profits that would otherwise be earned. 
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decisions.  The lead times on new aircraft are typically a number of years.  
In the short term, airlines need to set and market their schedules.  These 
are typically decided close to the start of the relevant season.  Therefore, 
requiring airlines to fix schedules significantly in advance of the start of the 
season would be a significant change and be likely to create planning 
problems. 

In general, market based mechanisms can provide greater certainty for 
long-term planning

188. 
 decisions.  For example, decisions to purchase new 

aircraft are likely to be less risky if there are predictable mechanisms for 

189. 

ed with being 
willing to accept a range of alternative timings. 

190. The two-stage, hybrid approach has the interesting feature that it could 
allow scheduling rights to be sold once it was clear what amount of new 
capacity would become available on a certain future date.  This could be 
significantly ahead of the relevant season.  Having secured scheduling 
rights, airlines could then make specific requests for particular slots close to 
the start of the season (as at present) once their schedule was more clearly 
known.  In the interim period, scheduling rights could be tradable.   

191. This would seem to offer reasonable certainty to airlines both over the long-
term (knowing that slots will be available to match aircraft stock) and the 
short-term (as timing would not need to be set until schedules are known).  
However, whilst some stakeholders expressed support for this, the airlines 
we spoke to did not generally consider that this was a significant advantage 
as fleet investment decisions were not connected to specific detailed 
schedules.   

192. While it might be the case that existing airlines operating with a large 
portfolio of slots and aircraft might not benefit significantly from the extra 
certainty that being able to acquire new capacity early would bring, this is 
unlikely to be the case for new entrants.  We would expect there to be 
significant benefits for both new entrants and smaller airlines seeking to 
expand from making the situation with regard to access to new capacity 
known as soon as possible, even if detailed slot timings were decided later. 

5.5.4 Regional transport objectives 

193. A slot allocation mechanism should be able to allow for other public policy 
objectives to be achieved, most importantly environmental objectives and 
regional transport objectives.  We have already discussed the potential 

obtaining slots in the future, albeit at a price.  Conversely, it may be difficult 
to guarantee access to slots for even high value uses with an administrative 
system.   

Similar considerations apply to short-run setting of schedules.  Market-based 
mechanisms allow airlines to secure the times that they want, at a cost.  In 
both of these auction mechanisms, it would be clear to airlines what price 
premium would be required to obtain specific timings, compar
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interdependence of uncorrected noise and pollution externalities and the slot 
.  

194. echanisms we have considered would allow the use of 
ic Service Obligations (PSOs) to achieve policy objectives such as the 

protection of regional air access to London.  However, the market based 
mech erally more flexible and allow other policy objectives to 
b whilst minimising economic distortions.  It is possible that 
R i
in th f a market based primary allocation 
o r
s o

195. A o
capa
be met with minimal distortion of other services, as it is not clear what the 
r t
c ld
appr
How
transparent the opportunity cost of imposing the PSO is. 

 

allocation system in Section 3.1.2

In general, all of the m
Publ

anisms are gen
e pursued 
eg onal Development Agencies could buy slots rather than apply for a PSO 

is case.  We note that the impact o
n egional access to London might not be that different to the impact of 
ec ndary trading. 

ll f the administrative systems would allow PSOs to be imposed through 
city reservations.  However, this would not necessarily allow a PSO to 

ela ive value of different slots might be under these systems.  If a PSO 
ou  be met through a broad range of slot timings, with a market based 

oach the costs of achieving the PSO in different ways can be observed.  
ever, this cannot be observed with administrative allocation and it is not 

 what 
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6 Ad  allocation  ministrative

 

 

Summary 

• Many stakeholders pointed to the desirability of retaining an 
administrative allocation system.   

• We have, therefore, taken a reformed version of the current system 
forward as a base case. 

• In addition to removing the new entrant rule for new capacity, the 
reforms would involve strengthening and clarification of the criteria for 
allocation. 

• We believe that, in practice, it would be difficult to agree a set of 
workable criteria for the co-ordinator to use that were both simple and 
objective, yet sufficiently flexible to achieve appropriate public policy 
objectives. 

• Regardless of reform, we believe an administrative system has limited 
s ope to improve efficiency c due to certain fundamental limitations. 

  

 

196. rom 
new capacity in an operationally feasible manner.  It achieves a high level of 
utilisat wever, because it is unable to take account 
of t at airlines place on slots, it does not produce 
economi ot necessarily those airlines 
who  nomic welfare that have access 

6.1 I

197.  out as in impediment to 
achieving an efficient allocation in the event that a significant amount of new 

198. Whilst we have not considered whether the new entrant rule should be 
removed for the allocation of pool slots ahead of every season, removal of 

e mechanisms we 
considered w capacity.  However 
whilst removal of the new entrant rule increases the scope for achieving an 
efficient allocation, in practice it would lead to greater demands being placed 

The current administrative system is effective in allocating slots arising f

ion of airport capacity.  Ho
he relative value th

cally efficient outcomes, i.e. it is n
se use of the slots can generate most eco

to slots. 

mpact of removing the new entrant rule 

In its current form, the new entrant rule stands

capacity had to be allocated at a congested airport.  It may create a 
restriction of competition in downstream markets to the detriment of 
consumers.   

the new entrant rule is common to all the alternativ
for allocating a significant amount of ne

6 September 2006 50 



Administrative allocation 

on the administrative system as there are more choices to be made about 
who gets what. 

199. U e e process, airlines apply for specific slot 
times and the coordinator assesses aggregated demand against capacity on 
an hour-by-hour and day-by-day basis.  With a significant amount of 
c a centive to apply for slots 

ces strong incentives for speculative applications.   With the 
new entrant rule gone, the field of candidates for every slot could be wide. 

6.2 Revising the allocation criteria 

200. The 
vary
curre
First e, which seem 
a e

•
•
•
•

S o
to co

•

201. 

202. 
with a number of objective criteria for prioritising 

          

nd r the current administrativ

ap city becoming available, applicants have an in
within every hour of every day because that would improve chances of being 
rewarded with slots, which could potentially be sold through the secondary 
market.  The opportunity for windfall gains presented by the secondary 
market produ

criteria for prioritising slot applications within the current system may 
 from airport to airport and between Member States.  The criteria 
ntly used at fully coordinated airports in the UK27 divide into two types. 

, a number of criteria of a practical, operational natur
im d at maximising usage of the available capacity:  

 effective period of operation;  

 frequency of operation;  

 world-wide scheduling constraints e.g. curfews; and 

 local guidelines. 

ec ndly, criteria which seem designed to encourage the airport coordinator 
nsider broader issues such as competition and economic efficiency: 

 size and type of market; 

• competition; and 

• requirements of the travelling public. 

The current criteria aimed at promoting efficiency and competition are not 
criteria that can be applied objectively by the coordinator.  They are not 
tests that can be applied in a mechanical manner to resolve competing 
demands for slots.  Rather, it might be more appropriate to describe the 
current secondary ‘criteria’ as broad objectives.   

Many stakeholders pointed to the desirability of maintaining an 
administrative system 
applications.  Although stakeholders agreed that it would be a challenge to 

                                
27 ACL, “UK slot allocation process and criteria” 
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agree a set of revised criteria, there were different views as to whether this 
would be feasible.  One option for the Slot Regulations would be to set broad 
principles for slot allocation, such as: 

• economically efficient use; 

• promotion of competition; 

• transparency and non-discriminatory access. 

Member States could then be left to implement these principles as 
considered appropriate.  Ultimately these principles would need to be turned 
into simple rules that could be applied in an objective manner by the 
coordinator. 

203. There are a number of challenges a revision of the secondary criteria would 
need to overcome: 

• First, to define an appropriate set of stakeholders to include in the 
process of revising the criteria.  The airport operator, the Scheduling 
Committee for the airport in question and the OFT or the CAA are 
natural candidates but there may be a number of additional 
stakeholders and interest groups wanting to participate. 

• Second, to agree on the overall objectives for allocation.  Different 
stakeholders will inevitably have different interests, which in turn may 
lead to strong incentives for lobbying.  A broad objective of economic 
efficiency would seem in the public interest, but this is difficult to 
implement in administrative processes with limited information about 
the value that airlines place on slots.  In practice, we might well end up 
with multiple objectives and the need to weight these appropriately. 

• Third, the agreed objectives would need to be translated into criteria 
based on observable factors such as long-haul vs. short-haul routes, 
aircraft-size and frequency of operation etc.  This would allow the 
coordinator to take a rule-based approach to allocation. 

204. A stakeholder proposed that prioritisation of objectives could be agreed by 
pair-wise comparison of different objectives for slot allocation.  The process 
would first identify all relevant objectives and then assess the relative 
importance of each objective against every other objective to create an 
overall ranking.  For each objective, specific criteria that represented the 
objective would then have to be agreed so that each competing request 
could be tested against the objectives.  Once the criteria were agreed, the 
process would be implemented by inputting the data resulting from the 
evaluation of each competing request against the criteria in to specialist 
software to create an overall ranking of applications in line with the 
prioritised objectives.   

205. It was suggested by a stakeholder within the Industry Forum that UK 
industry stakeholders take the initiative to develop a set of workable criteria 
for a revised administrative system at London Heathrow to illustrate that 
broad agreement to a set of objective criteria could be met.  We understand 
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that a group of UK industry stakeholders have been examining the potential 
ia for administrative 

allocation and intend to report progress on this work to the UK Government 
ter this year. 

for developing and agreeing a set of revised criter

la
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7 Tw

 

o-stage hybrid allocation process 

 

Summary 

• We have developed the two-stage hybrid approach further in response 
to industry feedback on its feasibility.   

• Scheduling rights could be defined by one-hour time windows for 
departure or arrival. 

• This approac ction format slightly more complex than a h makes the au
system with r windows, but reduces risk for airlines and  broader time
the complexi nator. ty for the coordi

• The two-sta roach integrates well with the current IATA ge hybrid app
deadlines for scheduling and does not present significant challenges for 
coordination her end of the route compared with an  with the ot
administrative system. 

• Whilst the two-stage hybrid approach is relevant to different airport 
situations, the precise details can only be finalised in the context of a 
specific capacity scenario. 

 

 

206. As discussed in Section 5, the two-stage hybrid allocation process emerged 
from the first stage of this project as the leading contender for a market 
based approach.   Our discussions with airlines, airport operators and the 
coordinator about the feasibility of the various alternative allocation 
mechanisms did not reveal any issues suggesting that a two-stage allocation 
process would be unworkable.  Whilst a number of industry stakeholders did 
not agree with the use of auctions as a general principle, they nonetheless 
agreed that a two-stage process was a feasible approach to explore further.  

Our initial version of the first stage auction, as discussed with industry 
stakeholders and reported in

207. 
 the interim report, presented a clock auction of 

so-called ‘scheduling rights’.  It was put to us that 3-4 hour time windows 
defining lots we proposed were too broad for airlines to value them and that 
lots would have to distinguish between arrivals and departures for the 
airport operator to be able to state capacity with a reasonable degree of 
accuracy.  In this section we address how these points could be addressed 
and the practical implication this would have on the overall mechanism. 
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7.1 D

208. 
arly a difference between peak and less valuable off-

peak slots.  On the other hand, slots that are close in time are likely to be 

7.1.1 

209. Our initial proposal was to group available slots into five broad groupings of 
rights throughout the day defined by 3-4 hour time windows, for 

example as depicted in Table 5 below: 

efining lots 

It would not be appropriate to have a single, undifferentiated scheduling 
right, as there is cle

substitutes, so it should be possible to group individual slot timings into 
categories.   

Feedback on broad time windows  

scheduling 

Table 5: Example scheduling rights – broad time windows 

Category Time window 

A 06:00-09:00 

B 09:00-12:00  

C 12:00-16:00 

D 16:00-20:00 

E 20:00-23:00 

 

Based on our understanding that demand (and hence slot prices) at highly 

ould not be necessary to divide categories further 
a o
s g

210. I s 
by th ots 
in Category A may be close substitutes, an early morning slot in Category A 

switch between categories. 

211. Some airlines told us that categories defined by 3-4 hour time windows were 
“too broad”.  We take this to mean that the slots within these categories are 
not close enough substitutes that airlines can attach a value to a scheduling 
right defined by a 3-4 hour time window.  If scheduling rights within a 3-4 
hour time window are of significantly different value depending on the exact 
timing to be allocated in the second stage, bidding for a broadly defined 

congested airports does not vary greatly by day of the week, we had 
proposed that it w
cc rding to day of the week.  Applications for slot timings in the second 
ta e would spread naturally across the week.   

t i these broad categories that enable the relatively simple format offered 
e clock auction.  Whereas for example, the various early morning sl

is not a substitute for a late morning slot in Category B or an afternoon slot 
in Category C.  The auctioneer could therefore reasonably ask bidders how 
many slots they wanted within these categories at given prices and as prices 
were gradually increased round by round wait until demand had been scaled 
back to equal supply in each category.  The activity rules required for the 
auction can be very simple when there is not much need for bidders to 
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scheduling right would entail some financial risk for airlines.  It is worth 
noting however that for the broad categories to work it is not necessary that 
every individual airline attaches the same value to any slot within the 
category as long as the secondary market (i.e. a sufficient number of 
airlines) values slots within a category similarly.  If a particular airline won a 
scheduling right in the first round auction but did not get the exact slot 
timing required in the second stage, it would be able to sell the slot in the 
secondary market.   

212. 

 

213. 

would the same number of priorities held as there were slots available.  
ts would get to make their specific slot request first 

and only once these slot requests had been fitted into the system would the 

214. There are various alternatives for how such a process may work.  Two 
distinct options are: 

• a simultaneous auction of all priorities, having previously stated exactly 
how the second stage coordination would work; or 

• a sequential process, with scheduling rights in the highest priority class 

215. 

ld expect to achieve would depend on which slot 

If demand is not evenly spread within these time windows, the coordinator 
may still have a number of issues to resolve by administrative means in the 
second stage.  Whilst the broad time windows enable a simple auction 
process, this would be achieved by shifting some complexity onto the 
coordinator and financial risk onto the airlines. 

7.1.2 Priorities 

A stakeholder also proposed that scheduling rights could be defined 
according to priorities within the coordination process rather than time 
windows.  Capacity would then be divided up into layers of priority, e.g. 
Priority 1, Priority 2, Priority 3, and Priority 4, defining whose slot requests 
would be met first in the subsequent administrative coordination process.  In 
the second stage, where specific slot timings were to be allocated, there 

Holders of Priority 1 ticke

specific slot requests of Priority 2 tickets be considered.  Once Priority 2 
requests were allocated, Priority 3 tickets would be considered, etc.  
Although there may still be more requests for specific timings, the priorities 
would ease the overall coordination process by defining a hierarchy of slot 
requests. 

being allocated slot times before the next priority class is auctioned. 

In a simultaneous auction of all categories of priority, the value of a Priority 
1 scheduling right would depend on which slot time the airline was allocated 
in the second stage coordination process.  However, the slot time a 
scheduling right holder cou
times other scheduling right holders would request.  Hence the value of a 
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scheduling right to an airline would depend on who else wins scheduling 
rights and which routes they propose to use them for.28  The market may 
a eri ifferent categories of priorities.  If 
demand at a highly congested airport such as London Heathrow is naturally 
s oss th airl ing for example a 09:00 slot will 
f to kn  it ikely to get this slot on a Priority 
1 or Priority 2 scheduling right.  In summary, we believe it would be difficult 
f alue y priorities. 

216. A sequential process has the further disadvantage that bidders would have 
t many sch  rights they want to buy without 
k lative ior riority 2 scheduling rights.  This 
erodes some scope for an efficient allo on as the key benefit of a market 
b n.  W ent ions have been used, they have 
t  rath t o , as they do not allow bidders to 
substi o form 29

217. W ncern he ghts are defined by priorities, and 
the slot an airline is hat other winners 
r bidd rg  bidding in the auction would 
n e to nsp .e. that information about bidder 
i umb lin ested is published after each 
rou er, as iscu ion 8, we believe that in some 
cases it might be be str for competition reasons.  

7.1.3 

218. 

          

lso struggle to d ve a relative value of d

pread out acr e day, an ine want
ind it difficult ow whether is more l

or airlines to v scheduling rights defined b

o decide how  Priority 1 eduling
nowing the re  price of Pr ity 1 to P

cati
ial auctased allocatio here sequ

ypically led to er inefficien utcomes
tute between l ts in an in ed manner.

e are also co ed that if sc duling ri
allocated ther

ers may a
efore depends on w

ue thatequest, then 
ecessarily hav be fully tra arent, i

dentities and n
nd.  Howev

er of schedu
we will d

g rights requ
ss in Sect

neficial to re ict transparency 

Narrow time windows 

As a revised proposal, scheduling rights could be defined by narrower time 
windows, for example defined by one hour time windows during morning 
and evening peak and two hour time windows during the midday off-peak 
hours and separated into departures and arrivals.  This is presented in 
overview form in Table 6 below: 

                                
28  This is a significant impediment to secondary trade of priority rights, as different 
parties would have private information about the potential value of a priority right, 
which would depend on what requests were ultimately made for slot timings.  
Therefore, we could have a ‘lemon’ problem.  For example, a seller of a Priority 2 
right might be selling as it knows that it will use other Priority 1 rights it holds to 
make requests for slots that make Priority 2 rights unattractive. A potential buyer 
might consequently be wary. 
29 For example, the Swiss government used such a sequential auction for wireless 
local loop spectrum.  Largely identical licences sold for very different prices and there 
were large differences in the competitiveness of different auctions. 
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Table 6: Example scheduling rights – narrow time windows 

Time window Type of movement 

05:00-06:00 Departure Arrival 

06:00-07:00 Departure Arrival 

07:00-08:00 Departure Arrival 

08:00-09:00 Departure Arrival 

09:00-10:00 Departure Arrival 

10:00-11:00 Departure Arrival 

11:00-13:00 Departure Arrival 

13:00-15:00 Departure Arrival 

Departure Arrival 

15:00-17:00 Departure Arrival 

17:00-18:00 Departure Arrival 

18:00-19:00 Departure Arrival 

19:00-20:00 Departure Arrival 

20:00-21:00 Departure Arrival 

21:00-23:00 

 

If demand was found to vary across the days of the week the categories 
could be further subdivided, for example into Monday-Friday and Saturday-
Sunday.  The definition of scheduling rights may have to vary from airport to 
airport, depending on the structure of demand.  We would expect the 
organisation who designs the auction to consult with prospective bidders 
about the packaging of slots when designing the auction. 

219. T  
oppo
administrative coordination in the second stage would be more 
straightforward.  In fact, this would be
currently undertaken 
airpo
have they can request 
c n dding for scheduling 
rights as the narrower time windows gives them more certainty about the 
actual slot timing that a scheduling right will translate into, particularly for 

220. mes less simple.  This is because with 
more categories there are more slots within different categories of 
scheduling rights that are likely to be substitutes (e.g. 06:50 and 07:05 
departures are in different categories but likely to be close substitutes).  As 
a result, there is going to be more switching between categories as relative 
prices develop.  This poses a challenge for a clock auction because it 

he many more categories of scheduling rights (28 in this example as 
sed to five in the example with broad time windows) mean that the 

 strikingly similar to the coordination 
for existing slots where capacity is stated by the 

rt operator and air traffic control as hourly scheduling limits and airlines 
 grandfathered rights to specific timings to which 

ha ges within the hour.  Airlines also face less risk bi

potentially valuable peak slots.  

However, the auction necessarily beco
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increases the risk of sudden demand drops or so-called overshooting.  The 
term overshooting refers to a situation where there is excess demand in one 
round and prices are therefore increased but at that price, demand drops 

e auctioneer with a number of unsold scheduling 
rights in that category.  

 more sophisticated set of activity rules for how 
bidders can bid in each round in order to maintain their eligibility to make 

eir demand on cheaper off peak categories 
only to switch to the desired peak slots towards the end. 

222. 

ing between 
d e
poin
poin
raise
cate

223. A a
dem
less 
phen
t o
p ss
clock

•  a first-

                                         

below supply leaving th

221. More categories call for a

bids in future rounds.  With large categories, a simple activity rule can be 
applied, e.g. that the number of scheduling rights bid for in any one round 
can only be the same or less than in the previous round.  However, with 
more categories such activity rules are not sufficient to prevent bidders from 
acting strategically by placing th

There are various options for how more sophisticated activity rules could be 
defined.  One option is to use a ‘revealed preference’ activity rule as 
suggested by Ausubel, Cramton and Milgrom30 whereby the total cost of a 
bid can only go up from round to round, but where switch
iff rent categories of slot is possible.  A simpler alternative is to assign 

ts to different categories of slots and require that the total number of 
ts bid does not increase.  This latter system has often been used, but 
s the tricky question of how to set the points value of different 
gories of slot. 

s forementioned, it is possible that the auction will ‘overshoot’, i.e. 
and for scheduling rights in some categories may be suddenly drop to 
than supply as price is increased from one round to the next.  This 
omenon has been observed in some clock auctions, so it is not just a 

he retical possibility.  There are number of options for dealing with the 
o ibility of unsold slots that could arise with the simplest version of the 

 auction31: 

leave the unsold capacity with the coordinator to allocate on
come, first-served basis at a price linked to those achieved in the 
auction;  

• assign the capacity to bidders in the clock auction on the basis of bids 
they made at the point that they dropped eligibility by building in the 
option for bidders to submit ‘last and final’ offers; or 

 
30 Ausubel, L. M., Cramton, P. and Milgrom, P., ‘The Clock-Proxy Auction: A Practical 
Combinatorial Auction Design’, in Cramton, P., Shoham, Y., and Steinberg, R. (eds.), 
‘Combinatorial Auctions, MIT Press, 2006. 
31 Note that simply reducing the price is not an option once overshooting has 
occurred, as if bidders anticipate that the auctioneer will behave in this way, they will 
have perverse incentives. 
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• include a so-called ‘proxy’ phase after the auction. 

Which of these options is more appropriate will require careful analysis 

7.2 S

7.2.1 

224. At this stage, the amount and nature of new capacity that might become 
 is unknown.  In the UK, new capacity might 

be derived from the potential introduction of mixed mode operations at 

225. 

for short haul services 
ices on the existing 

r existing operations to the short 
or long haul services in the 

lders of grandfathered slots on the 
r slots to the auction so the 
half of airlines at the same time 
 slots on the new runway; or 

sting runway to the new 
 and then auction or allocate the 

me of which may be on the long 
be on the short runway only. 

226. nts rather than runway 
apacity would bind in the case of new capacity, and that the allocation 

administrative or market based. 

227. Issues relating to the amount and nature of capacity can clearly only be 
resolved when the exact details of new capacity are available.  The details of 
an allocation mechanism cannot be finalised until the exact type and amount 
of capacity and the constraints related to usage is known.  Nevertheless, all 

under the specific circumstances and would require experimental testing. 

tatement of supply 

New capacity scenarios 

available at congested airports

London Heathrow or the construction of an additional runway at London 
Heathrow or London Stansted.   

If a third runway was to be constructed at London Heathrow this is likely to 
be a short runway, suitable for smaller, short-haul aircraft only.  In this 
scenario, it may be more efficient to relocate some short haul services from 
the existing two runways to the new runway (subject to terminal 
constraints) and there may be a number of ways of doing this: 

• allocating slots at a new short runway suitable 
only; allowing airlines who operate short haul serv
longer runways to apply, relocate thei
runway and sell their slots suitable f
secondary market;  

• in the case of an auction, allow ho
existing longer runways to add thei
auctioneer would be selling these on be
as these airlines would bid for short haul

• reallocate short haul services from the exi
runway to the extent this was possible
capacity that had become free, so
runways and some of which may 

It is also possible that environmental constrai
c
mechanism would need to focus on noise and pollution limits.  As discussed 
in Section 3.1.2, the UK currently addresses environmental constraints 
primarily through the use of quantitative limits and operating restrictions.  
These constraints would be taken into account when stating capacity 
available for allocation from which any allocation would start, whether 
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of these possibilities can be dealt with by variations of the procedures 
discussed here. 

A generic capacity scena7.2.2 rio 

 to illustrate how the suggested auction format 
may look in practice: the provision of a new runway that can be operated in 

nd departures can be scheduled.   

Figu

228. Consider a particular scenario

a mixed mode.  This would provide various possible combinations of 
departures and arrivals subject to a total limit per hour.  Figure 1 below 
shows an example in which the total scheduling limit for a new runway in a 
given hour is 49 movements subject to a maximum of 29 departures and 25 
arrivals.  Any combination within the boundary represented by the pairs of 
arrivals a

re 1: Example of an hourly scheduling limit 
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229. Traditionally a gory of 
lot.  Howeve  w
there are a
within that tota
the possible co tract the highest value.32  The auctioneer 
cou
of depa
quantitie

                                         

simple clock auction has fixed supply within each cate
r, hilst the total number of slots per hour is fixed in this case, 
 number of possible combinations of arrivals and departures 

l.  We could benefit from letting the market decide which of 
mbinations would at

ld solve this by running a simple calculation to determine the optimal mix 
rtures and arrivals after each round, based on the requested 
s in that round.  

 
32 Note the total number of slots per hour may vary according to aircraft size.   The 
stated hourly capacity is based on an expected mix of large and small aircrafts and 
may be revised over time if the actual mix of actual users changes.  However, we 
understand from the coordinator that this causes only relative minor variations in 
stated capacity, so we can ignore this issue for now. 
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7.3 Mec i

230. Having d
auction 
would a mber of scheduling rights available for each 
cat
per 
follows:

i) ubmit prequalification applications as required 
and associated deposits.   

und of the auction, bidders submit bids for a number of 

• If demand is less than or equal to supply, then the price per 

olve 
certain procedures to allocate slots through the auction that would 
otherwise be unsold. 

vii) Subsequently, holders of scheduling rights would submit requests 
for detailed timings according to the IATA deadlines in an 
administrative coordination process coinciding with coordination of 
grandfathered slots. 

han cs of the process 

iscussed how lots may be defined, this section summarises how the 
would proceed step by step.  Before the auction, the auctioneer 
nnounce the total nu

egory defined by time and type of movement and a uniform reserve price 
scheduling right for each category.  The auction then proceeds as 

 

Prospective bidders s

ii) In each ro
scheduling rights in each category at the prevailing prices, subject 
to the activity rules.  The bidders will be provided with software that 
helps them calculate the total cost of their bid and whether this is in 
accordance with the activity rules.  The bids could also be submitted 
electronically. 

iii) Subject to compliance with the activity rules on a round-by-round 
basis, bidders are free to shift their bids for scheduling rights in any 
amounts across categories in response to changes in relative prices. 

iv) At the end of each round, the auctioneer determines whether 
aggregate demand across all bidders for scheduling rights exceeds 
available supply: 

• If demand exceeds supply, then the price per scheduled right 
for that category will be increased in the next round.  The 
increment per right is determined by the auctioneer; 

scheduled right for that category will remain unchanged in 
the next round. 

v) If there is a round in which demand for all scheduling rights for all 
categories is less than or equal to supply, then the auction will end.  
The remaining bidders will be allocated rights in each category at 
the prevailing prices. 

vi) Implementation of an appropriate process to resolve overshooting, 
e.g. proxy phase or evaluation of last and final offers might be 
required, in which case the end of the auction might also inv
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7.4 T

231. Any auction of slots would have to fit into the IATA timetable for slot 

232. 

233. 

                                         

ime scales 

allocation, allowing airlines to plan schedules.  Figure 2 below shows how an 
auction may be integrated with the IATA timetable for scheduling.   

In this example, the first phase of new capacity would become available for 
the winter season.  Assuming that the airport operator would be able to 
state capacity a year ahead of new capacity first becoming available for 
use,33 the airport operator would release the scheduling constraints for new 
capacity at the end of October 12 months before start of the season.  The 
auction rules could then be finalised for publication within a couple of weeks 
providing exact details of lots and reserve prices for the first round.  Bidders 
may then be asked to submit an application to pre-qualify for bidding and 
provide a specified deposit.  In return, the auctioneer may offer bidder 
training packages or perhaps a seminar.  The auction itself could probably 
be completed over three to four weeks, depending on the interval between 
rounds.   

This leaves up to three months time before the IATA deadline for submission 
of scheduling requests for the coming winter season, in which time airlines 
can plan routes based on both existing and new capacity to which they have 
won the usage right.  During this period, airlines could trade scheduling 
rights if their initial holding proved not to match requirements.  Holders of 
scheduling rights would submit detailed timing requests within the given 
categories together with their scheduling requests according to historic 
usage.  Following the coordination and going into the IATA conference, 
airlines can trade slots in the secondary market in the usual manner.   

 

 We have discussed this assumption with an airport operator who agreed that was 33

a reasonable assumption for a major release of capacity. 
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Figure 2: Illustrative example of integration of auction process with 
IATA timetable 
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to new entrants and smaller airlines that may be less 
dependent on integrating new routes within an existing network but would 

rticular, for an entrant 
cess to slots might benefit it 

7.4.1 

235. 

 

234. The two-stage approach facilitates allocation of capacity well in advance of 
the capacity becoming available for use by deferring detailed coordination 
for it to coincide with the existing coordination process.  Although the 
industry stakeholders we spoke to did not see this as an advantage, this 
may prove helpful 

benefit from the additional planning period.  In pa
knowing in advance of a season that it had ac
greatly in making complementary investments (such as aircraft leasing and 
marketing of services). 

Seasons 

Coordination of airport operations is undertaken twice a year according to 
deadlines set by IATA, ahead of the winter season commencing at the end of 
October and the summer season commencing at the end of March.  As we 
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understand, demand at London Heathrow does not vary significantly from 
summer to winter whilst demand for slots at other busy airports such as 
London Gatwick, varies week by week throughout the year although not 
necessarily according to the defined limits of the seasons.  For example, 

236. 

237. 

tion for the very first season would be 
undertaken as described in the example in Figure 2 above (where the first 
eason is winter for the sake of the example).  Coordination for the first 

summer season after the new capacity has become available would be done 
alongside the coordination of historic slots for the summer season in the 
exact same manner, with airlines submitting scheduling request subject to 
their scheduling rights.  From then onwards, airlines can carry over the 
specific slot times allocated for the winter and summer seasons respectively 
precisely as they do under the current system.  Airlines who are not seeking 
to operate both summer or winter seasons could lease part of their slot to 
another airline.  This facilitates a simple auction, eliminates aggregation risk 
and ensures compliance with the IATA process. 

238. Airports with a significant amount of charter traffic and more seasonality in 
demand patterns may need to consider whether it is appropriate to allocate 
year-round capacity or whether to auction capacity for the summer season 
and winter seasons separately, or perhaps even auctioning only the most 
congested season. 

7.4.2 Coordination with the other end of a route 

239. The issue of coordination of the slot allocation with the other end of a route 
was raised by several industry stakeholders.  Some stakeholders argued 
that this issue means market based allocation mechanisms cannot be 
applied to airport slots.  However, a significant amount of new capacity 
becoming available at a congested UK airport would represent a step 
change; new capacity provides opportunities for new routes or additional 
frequency of operations on existing routes.  If the other end of the route is 
an airport with spare capacity, airlines can acquire capacity to match the 

charter airlines may only require slots for 12-16 weeks of the summer 
season.  Nonetheless, the process of coordination on a seasonal basis is 
ingrained in the current system and a market based allocation of slots needs 
to fit within this process. 

In the case of an airport where slots are predominantly demanded for year-
round services, the separate auctioning of capacity for the winter and 
summer seasons would leave bidders vulnerable to a significant aggregation 
risk, i.e. the risk that a bidder wanting to secure slots for a year-round 
service may fail to win the same scheduling rights for the winter and the 
summer season.  This risk could be eliminated by using a single clock 
auction for both seasons.  However, a simpler solution might be to sell only 
year-round scheduling rights that entitled holders to a slot in each season, 
given that most airlines will want year-round rights in any case. 

Therefore, we would propose that new scheduling rights be auctioned for 
year-round services with coordination undertaken on a seasonal basis in line 
with the IATA timescales.  Coordina

s
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slots allocated to them at the congested UK airport.  Hence this seems to 
 for airlines that want to operate routes to other 

congested airports. 

240. nt to use the new capacity for services to another 
congested airport, there seems to be a coordination issue regardless of the 
al anism.  Even within the current allocation system, airlines 
w to apply for slots at both congested airports simultaneously 
s j
matc
airpo irline did not get matching slots, it could hand back the 
s ts
s o
that a ut knowing 
whet
if it f
the auction in the secondary market, which reduces the perceived risk to a 
risk 
auct
signi
both llocate capacity by auction, there may be some benefit in 
coordinating timings and approach. 

 

constitute an issue only

Where airlines wa

location mech
ould have 
ub ect to the IATA deadlines and would only know whether they had got a 

hing set of slots once the coordination process was completed at both 
rts.  If the a

lo  at both ends or swap or buy a matching slot at either end in the 
ec ndary market.  The obvious difference with a market based system is 

n airline would have to bid for and pay for a slot, witho
her it could get the required matching slot at the other end.  However, 
ailed to get a matching set of slots it could sell the slot it had bought in 

of not obtaining the same price in the secondary market as in the 
ion.  In the unlikely event that there was a simultaneous release of a 
ficant amount of new capacity at two congested airports in Europe, and 
 were to a
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8 Competition issues 

 

 

Summary 

• Introduction of market based slot allocation mechanism (both 
secondary trading and auctioning of new capacity) should promote 
competition. 

• However, there could be a risk in some circumstances that slots might 
be concentrated to protect or strengthen market power. 

• The need for intervention, as well as the appropriate measures to 
prevent such an outcome, would need to be assessed on a case-by-
case basis. 

• The use of auctions for slot allocation allows the use of a range of 
“softer” measures, such as restricted transparency in the auction, which 
are superior to “harder” measures, such as caps on overall slot 
holdings. 

• It would be prudent to provide a firm legal basis for NCA review of 
auction format and rules by including such a provision in revised Slot 
Regulations. 

 

 

242. 

uire slots.  At present, one airline might have a potential 
use for a slot that can generate greater benefits for customers than another 
airline’s use, and so be prepared to pay more for that slot than the other 
airline, but have little certainty that it would be shown preference in award 
of the slot.  Moving to systems such as secondary trading and auctions for 
primary allocation that permit slots to flow to higher value users can reduce 
barriers to expansion and entry even with a fixed supply of slots. 

241. The introduction of market based mechanisms, including both secondary 
trading and the use of auctions for primary allocation, has the potential to 
enhance competition amongst airlines.  At present, difficulty in gaining 
access to slots may act as a barrier to entry or expansion.  Airlines that 
boost demand for their services through lower prices or better quality 
service may not be able to secure additional slots.  In turn, this acts as a 
disincentive for airlines to compete for customers by cutting prices or 
improving quality, impeding competition. 

Although market mechanisms can clearly do nothing to alleviate the 
underlying scarcity of slots, they can ease barriers to expansion and entry 
by ensuring that those airlines who value slots more than others have 
opportunities to acq
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243. However, both secondary trading and auctions raise the possibility that new 
freedoms are used not to compete more intensively, but rather to impede 

ss cause for concern in the case of 
airline competition, as the linkage between slot distribution and competition 
in direct.  Furthermore, 
c
outc

244. Neve main that at some airports, slots might be 
concentrated to protect or strengthen market power.  For example, a hub 
c ri
valu
deriv
new r extend its market power.   

competition in parallel to competition law.  As competition law remedies are 
always available, it is particularly important that interventions in the slot 

competition through one airline trying to corner the market for slots at an 
airport.  Clearly such possibilities are always present in any industry where 
there is a vital input in fixed supply that competitors compete to acquire.  In 
fact, as we explain below, there may be le

 providing air transport services may be rather in
ompetition law already provides significant powers to control such 

omes. 

rtheless, concerns may re

ar er with a large slot holding at a congested airport may have higher 
ation of slots as a result of having market power in downstream markets 
ed from its large slot holding, and it may use this position to acquire 
capacity in order to protect o

245. There are good reasons to attempt to limit the potential for acquiring slots 
to exercise market power by appropriate design of mechanisms for primary 
allocation and secondary trading.  This holds true even though competition 
law provides an ultimate safeguard.  First, competition law may be slow to 
apply and it may be appropriate to try to limit any detrimental effects on 
consumers through other means available.  Second, competition in air 
transport services may not be effective even if there is no airline that is 
dominant in the sense of competition law.  Therefore, there might be 
competition problems that modification of primary allocation or secondary 
trading mechanisms could improve that would fall below the usual threshold 
for intervention under competition law. 

246. Given this, it is important to consider what safeguards can be built into 
primary allocation processes to ensure that competition is enhanced rather 
than impeded.  Often it will not be necessary even to consider such 
safeguards, as competition amongst airlines may already be effective or slot 
allocation may have little immediate impact on the intensity of competition.  
However, it is appropriate to identify measures that could be adopted where 
there are potential problems.  Given that the allocation of slots is closely 
controlled through the Slot Regulations (and its potential successor), clearly 
there is an opportunity to pursue policy objectives aimed at promotion of 

allocation process designed to improve competition in air transport services 
are proportionate. 
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8.1 B

247. AA have prepared a joint paper on competition issues 
related to secondary trading of airport slots.34  Amongst other issues, this 

viate competition problems related 

• in the UK, the OFT could use its power under the Enterprise Act 2002 to 

248. 

odify existing property or usage rights held 
by airlines retrospectively in order to intervene.  If there are perceived 

249. This is the approach taken by Ofcom (and its predecessors) when designing 

          

asis for intervention 

The OFT and the C

considers the basis for intervention to alle
to secondary trading and concludes that: 

• merger control is unlikely to apply to slot trades; 

• ex-post controls by application of Article 8135 and Article 8236 are likely 
to be ineffective in the context of slot trades because it is difficult to 
link slot holdings directly to competition problems in a particular 
downstream market; but 

proactively conduct a market study or make a market investigation 
reference to the Competition Commission ahead of the introduction of 
formal secondary trading.37 

In principle, it should be easier to intervene to protect competition in the 
primary allocation of slots relating to new capacity than in secondary 
trading.  There is no need to m

impediments to achieving competition in the auction, for example because 
some bidders may hold incumbency advantages, the auction format and 
rules can be set as appropriate with a view to improving competition in 
downstream markets.  Such measures can be employed for primary 
allocation in instances where there appears to be scope for improving the 
effectiveness of competition in downstream markets but it would be difficult 
to intervene on the basis of Article 81 or 82. 

auctions for radio spectrum.  For instance, consideration was given to the 
use of a so-called Anglo-Dutch hybrid auction for the award of the UK’s 3G 
mobile phone licences.  This is an open auction followed by a sealed bid.  
The sealed bid element was considered to encourage competition in 
downstream markets as it might have been easy for all the incumbent 2G 
mobile phone operators to acquire licences in a fully open auction.  In the 
end, this format was not adopted as it was possible to offer more licences 
than there were 2G mobile operators, but the considerations are well-

                                
34 “Competition issues associated with the trading of airport slots”, A paper prepared 
for DG TREN by the UK Office of Fair Trading and Civil Aviation Authority, June 2005. 
35 Article 81 of the EC Treaty prohibits agreements, decision and concerted practices 
that restrict competition. 
36 Article 82 of the EC Treaty prohibits the abuse of a dominant position. 
37 At the time of writing, the OFT has just launched a market study into airports. 
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documented.38  Since then, Ofcom has used a sealed-bid auction specifically 
because of concerns that incumbent players might otherwise corner the 
available licences.39

8.2 A

through control of slots.  For example, control of slots 
woul kade entry on a particular 
point-to-poi rport relative 
t h .   

253. This said, it is still poss airport 
m y fer its customers 

ighly case 

                                         

ssessing the need for intervention 

250. Competition concerns related to slot holdings are ultimately derived from 
constraints on expansion at congested airports.  Additional capacity should, 
therefore, be expected to ease any competition concerns at least to some 
extent.  The primary allocation of a significant amount of new capacity is 
unlikely to cause the same level of concern about increasing concentration of 
slot holdings as would the introduction of secondary trading at a congested 
airport. 

251. There are many downstream air transport markets which could potentially 
be affected by how slots are held at a congested airport.  As pointed out in 
the OFT/CAA paper, case precedent suggests that every route (i.e. every 
combination of a point of origin and point of destination) could be seen as a 
separate market and that markets may be further subdivided by types of 
passengers, non-stop versus one-stop flights and particular airports within 
the origin or destination city.   

252. The existence of many downstream markets for air transport services means 
that the linkage between the distribution of slots at a congested airport and 
downstream competition in any particular relevant market may be weak.  It 
would be potentially quite difficult for an airline to foreclose competition in 
downstream markets 

d not be a particularly useful strategy to bloc
nt route, as there are so many slots in total at an ai

o t e number needed to offer a service on one particular route

ible that an airline that holds many slots at an 
a  have some hubbing benefits, as it can of

interconnecting flights between many combinations of arriving and departing 
locations.  This is not itself a problem, as a hubbed system may have 
significant cost advantages over a collection of point-to-point services, 
ultimately leading to lower prices and more diverse services for customers.  
However, where this hubbed airline is in a position that is difficult for other 
airlines to challenge and compete with, these benefits may not be fully 
passed through to customers.  Whether or not this occurs is h

 

ction Ever: the Sale of the British 3G Telecom Licences”, 38  See “The Biggest Au
Economic Journal, 2002. Ken Binmore and Paul Klemperer. 
39 See “Award of available spectrum: 1781.7-1785 MHz paired with 1876.7-1880 
MHz”, Ofcom Statement, November 2005 available at 
http://www.ofcom.org.uk/consult/condocs/1781/statement/statement_1781.pdf 
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specific.  For example, an airport might support multiple hub-and-spoke 
airlines, directly competing.  There may be other nearby hub airports that 
provide competing hub-and-spoke systems.  Therefore, it is conceivable that 
even if an airline held the majority of slots at an airport, it might not be 
dominant if constrained by competition from airlines at other airports.  

255. Therefore, there is no reason to expect the introduction of market 

256. 
nt amount of new capacity cannot be assessed in generic terms; a 

case-by-case approach is required.  Whether competition protection 

257. 

ectives for intervention.  If there were serious concerns about 

8.2.1 

258. he existence of state-
aided airlines.  Such airlines might have access to capital at better than 
commercial rates in order to purchase slots at congested airports.  This 
could inefficiently displace other airlines who could offer services more 

254. In summary, whilst some airlines may have an incentive to bid more than 
others for slots, this is not necessarily a problem.  It may simply reflect the 
greater value that some airlines can generate from slots, even facing 
effective competition in downstream air transport service markets.  
Therefore, competition may be enhanced rather than impeded by slots 
flowing to those who value them most.  Even bidding for slots to build a hub 
operation is not necessarily anticompetitive.   

mechanisms to create a tipping point where slots concentrate in the hands 
of dominant airlines.  To date, experience from the de facto secondary 
market at London Heathrow shows that second tier airlines already present 
at Heathrow as well as new entrants can make a business case for acquiring 
slots.  Competition problems may occur in specific circumstances rather than 
being a general feature of market mechanisms. 

The need for intervention to promote or protect competition when allocating 
a significa

measures are required would depend on a number of specific factors such 
as: 

• the distribution and use of existing capacity; 

• the amount and type of new capacity available to award; 

• the scale of any expected further capacity releases in the future; and  

• the availability of capacity at substitutable airports. 

If analysis of the competitive conditions ahead of the allocation of a tranche 
of new capacity showed that an incumbent airline is likely to attach higher 
valuations to slots for anticompetitive reasons, the next step would be to 
develop obj
the downstream market structure, then an objective of simply promoting 
equal access to slots may not be sufficient, but rather the promotion of entry 
through the design of the allocation process may be necessary.   

State aided airlines 

Another potential source of competitive distortions is t
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valued by consumers or more operate more efficiently.  This situation was 
raised as a fear by a UK airline.   

259. 

260. 

d arguably be receiving slots at a subsidy, as the value of 
slots would be visible from prices established at other congested airports.  
This issue may require further legal analysis in the context of EU’s State Aid 

 limited to nationally owned flag 
c ri
any 
probl
s
outsi
to do this in a less obvious and transparent manner within an administrative 
process, it is a problem for both administrative systems and market based 

262. 

ncern is that with market based allocation methods (including 
both secondary trading and auctions) the high willingness to pay of a state-

263. 
e practical limits in applying discriminatory measures 

against state aided carriers from outside the EU.  In practice, reducing state 

Within the EU, distortion of competition due to state aid can be addressed 
through the existing rules on State Aid.  Implicit or explicit subsidies to EU 
airlines from national Governments are prohibited subject to certain, very 
limited exceptions.  Rigorous application of existing rules should be sufficient 
to remove distortions of competition amongst EU-based airlines. 

Furthermore, any move to an opportunity cost based charging regime for 
slots (as would result from the use of auctions) within reformed Slot 
Regulations would make any implicit state aid to airlines more transparent.  
If there was excess demand for slots at an airport, any airline being granted 
slots for free woul

rules. 

261. Therefore, the main concern with state aid is
ar ers based outside the EU.  If extra-EU state aid is a significant problem, 

allocation system might need to discriminate against such airlines if the 
em is to be mitigated.  Even with an administrative allocation system, 

ome measure might be needed to ensure that state aided carriers from 
de the EU could not acquire too many slots.  Whilst it might be possible 

systems. 

Nevertheless, to the extent that administrative allocation systems do not 
produce efficient allocations that reflect the willingness of airlines to pay for 
slots, this could impede the ambitions of a state-aided airline to win slots.  A 
reasonable co

aided airline would lead to it winning slots inefficiently.  However, this is a 
very poor argument for retaining an administrative allocation method, as 
this limits the ability of such a state-aided airline to acquire slots by 
introducing widespread inefficiencies in the allocation of slots; the remedy is 
disproportionate given the problem being addressed.  A better solution 
would be to reserve powers to apply quantitative limits on slots held by 
foreign state aided carriers or surcharging their bids in the case of an 
auction.  

Regardless of whether administrative or market based allocation methods 
are used, there may b

aids may be a matter for negotiation between the EU and other states.  
Whether pressure can be brought to bear on the foreign flag carrier may 
depend on the fear of reprisals from the foreign government against EU 
carriers, for example by limiting access to its airports. 
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8.3 P

264. If there is need for intervention to promote competition, the appropriate 

8.3.1 

one airline is allowed to 
hold. 

266. 

267. provisions is that measures to 

integrated into a wider network of interconnecting flights.  Enabling smaller 
airlines to expand and compete with larger airlines is more important in 

268. 
t are required (as for example 

the two year restriction on trading of slots new entrants have been granted 
from the pool under the current slot regulations).  Unless the restrictions on 
secondary trading were total restrictions, the mere existence of a secondary 

otential measures 

measures will again be case specific depending on the severity of the 
potential problem.  There are a number of different measures which can be 
adopted in the auction design, some of which we call “hard measures”.  
These types of measures guarantee a specific outcome or systematically 
discriminate against incumbents.  These are often rather blunt instruments 
that may create unwanted side effects and be disproportionate to the 
problem sought rectified.  The use of auctions would also allow the use of 
what we call “softer measures” to favour downstream competition. Such 
measures encourage entrants to participate and compete without explicitly 
discriminating against incumbents and whilst treating all bidders in a neutral 
and fair manner. 

Hard measures 

265. There are at least three types of measures: 

• reservation of a proportion of capacity for new entrants in general or for 
specific routes on which competition is considered inadequate; 

• measures that create a bias in favour of entrant bids in the auction; or  

• restrictions on the number of peak slots any 

Reservation of capacity for new entrants or particular routes would require 
the term ‘new entrant’ to be explicitly defined or the routes which would 
qualify under such rules to be named.  Any rule of this type requires 
definitions, but definitions are difficult to develop when the competition 
problems that the rules are intended to address cannot be fully anticipated 
in advance.   

The general difficulty with new entrant 
encourage entry tend to restrict expansion.  Once an entrant has won slots, 
it rapidly ceases to be an entrant and so does not enjoy any protections 
when expanding to compete with larger airlines.  The nature of competition 
in air transport services is such that size does matter.  It is difficult for a 
small carrier offering a low frequency point-to-point service to compete with 
a larger carrier offering high frequency services that might also be 

terms of competition delivering benefits for consumers than is encouraging 
niche entry. 

A further disadvantage of this type of rule is that restrictions on how such 
slots could be traded in the secondary marke
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market would create the possibility of arbitrage generating incentives for 
speculative bidding and undermine the measure itself.  

Another option is to employ measures that create a bias in favour of 
entrants and discriminate against incumbents, 

269. 
for example by giving bidder 

credits to entrants or handicapping incumbents by multiplying entrant bids 
r than one.  This type of approach has been used in US 
s, although radio spectrum may be a less relevant example 

270. 

271. 
problem of having to define a new 

272. 

agreements.   Arms length relationships between different companies might 

                                         

by a factor large
spectrum auction
because the relationship between licences and competition in downstream 
communications services market is much tighter than it is for slots and air 
transport services.  This approach also requires an entrant to be defined and 
hence suffers from definitional problems too.  Although there has been much 
debate amongst auction designers about whether bidding credits or bidder 
handicaps might even increase competition within an auction itself40, current 
views tend to argue against such an approach due to the difficulties in 
deciding the details of such systems and the dangers of fragmented 
outcomes.41

Where airports are publicly owned, as is the case for some European 
airports, or if airport slots were government property regardless of airport 
ownership, bidder credits or handicapping may be considered State Aid by 
virtue of its form even if it had the effect of increasing competition.  This is 
probably sufficient to render such an approach unworkable by itself.  It 
would also create some tension with the principle of non-discriminatory 
allocation of slots in the Slot Regulations. 

A restriction on the number (or proportion) of slots, or peak slots that any 
one airline can hold, circumvents the 
entrant.  This limit would apply to all airlines.  It would not be undermined 
by secondary trading and is probably the most appropriate if any of these 
hard measures were to be employed.  Therefore, this is a much preferable 
approach to discrimination amongst bidders.  It would not run into any 
problems with State Aid rules or with discrimination, as all bidders would be 
treated similarly in application of any caps. 

The main difficulty with caps on slot holdings is practical.  It is not obvious 
how to set an appropriate limit as the linkages between slot distribution and 
competition in air transport services is indirect and difficult to forecast.  The 
effectiveness of this type of measure may also be undermined by alliance 
partners having access to one another’s routes through code sharing 

 
40 See Peter Cramton, 1997. "The FCC Spectrum Auctions: An Early Assessment," 

e Budget Committee, 10 February 2000. 

Journal of Economics & Management Strategy, Blackwell Publishing, vol. 6(3), pages 
431-495, 09. 
41 See Peter Cramton, “Lessons from the US Spectrum Auctions”, Testimony before 
US Senat
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be created with the sole purpose of undermining caps on slot holdings, so 
some notion of holdings being defined by access to slots, rather than simply 
ownership of slots would need to be developed.  Nevertheless, caps may still 
be a valuable tool for airports with a single hub carrier unchallenged by 
competition at that airport or neighbour hubs. 

Soft measures 

Asymmetry between bidders can affect competition within an auction.  
Incumbent airlines with large slot holdings or airlines with hub base at the 
airport in question may be perceived as strong bidders whereas new entrant 
or smaller airlines would be 

8.3.2 

273. 

perceived as weaker bidders.  These differences 

274. 

knowledge that 

mats can exacerbate asymmetries between 

275. 

lt for the strong bidder to outbid the 
entrant.  However, a simple sealed bid approach43 is not practical when 

irport capacity because of the uncertainty 
surrounding slot valuations.  In this case, airport slots would have a 

ers to inform their valuations by the bids placed by other parties.   

                                         

between bidders are common knowledge and will affect how bidders bid. 

Certain auction designs are more favourable to stronger bidders than others.  
In particular, open auction processes may favour stronger bidders as they 
can simply routinely overbid weaker bidders, firm in the 
whatever a weak bidder is prepared to pay, a slot should be worth more to 
the stronger bidder.  In contrast, such behaviour is more difficult in sealed 
bid processes.  A further concern is that where the value of a slot may be 
uncertain to a bidder itself and related to what other bidders are prepared to 
pay, this disproportionately affects weaker bidders in open processes.  This 
is a complex subject, so we would refer the interested reader to relevant 
literature.42  However, for our purposes the relevant point is that in certain 
circumstances some auction for
bidders, whereas other auction formats can limit the impact of asymmetries, 
giving weaker bidders a better chance. 

In order to promote downstream competition, it is reasonable for the design 
of the allocation process to ensure weak players have a reasonable chance 
to compete for slots with stronger players.  The standard way of addressing 
this problem is to use sealed bids, which encourages weaker bidders to 
participate by making it more difficu

auctioning a large amount of new a

significant common value element (i.e. common unknown factors affect 
different bidders’ value of a slot) and an open, multi round process would 
allow bidd

 
42 See Paul Klemperer, “Auctions with Almost Common Values: The "Wallet Game" 
and its Applications”, European Economic Review, 1998. 
43 Some of these problems can be overcome using a combinatorial sealed bid 
auction. 
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276. M re
because the bidder with highest valuation of slots may nonetheless be 

s some 

 sealed bid 
auction could) would not be a proportionate measure to address a mild 
c c

277. Fortu
adju
com
of th

278. For e
mea
roun , so bidders 
c n
s e
bidd
or pa

279. Anot
use 
seale
effic g 

8.4 R

280. Who would be responsible for assessing whether intervention is required 

          

o over, a sealed bid process also carries the risk of an inefficient outcome 

tempted to bid lower than its valuation and lose out.  In sealed bids, there is 
a much greater role for bidders’ assessments of other bidders to affect the 
outcome, so it is possible for the winner to be someone other than the party 
with the greatest willingness to pay.  Therefore, there is alway
tension between efficiency in the narrow sense of slots going to those 
prepared to pay most and promotion of competition in the sense of levelling 
the playing field between weak and strong bidders.  Moving to a system that 
could produce significantly inefficient outcomes (as a simple

on ern about competition. 

nately there are quite a few aspects of auction processes that can be 
sted to balance concerns for efficiency with concerns for protection of 
petition.  Therefore, it is possible to fine-tune the remedy to the severity 
e problem and avoid taking disproportionate measures. 

xample, given modest concerns about competition, a more appropriate 
sure would be to use an open process as suggested, allowing round by 
d price discovery but restricting transparency in the auction

an ot at any point during the auction see who has requested how many 
ch duling rights at given prices.  This removes the scope for strategic 

ing, e.g. for strong bidders to bid for certain slots only to keep entrants 
rticular competitors out.    

her alternative where there are slightly more pressing concerns is to 
a hybridised process, when rounds of open bidding are followed by a 
d bid (a so-called Anglo-Dutch Hybrid).44 This can combine some of the 

iency advantages of open auctions with the competition enhancin
benefits of a sealed bid.  All of these approaches are potentially applicable to 
the simultaneous auctioning of many airport slots provided that 
combinatorial sealed bids are used. 

esponsibility for intervention 

and, if so, for designing appropriate safeguards?  There are three principal 
options: 

• the airport operator; 

• the coordinator; or  

                                
44 See Paul Klemperer, “What Really Matters in Auction Design”, Journal of Economic 
Perspectives, 2002. 

6 September 2006 76 



Competition issues 

• the national competition authority (NCA) or other relevant regulatory 
body. 

It is not the case that these various bodies would all have similar objectives 
in terms of designing an auction process to protect and promote competition 
in downstream air transport service markets. 

The airport operator may be a natural281.  candidate to be responsible for 

 not be relevant if either the airport were 

fit consumers.  With economic regulation in 
it earns on its 

ould need to be reduced to 

 revenues.  Given this, it might want to simplify an auction to 
s on its management time. 

282. 

operator would incur the costs associated with a competition assessment 

283. 

for all airlines, as it currently administrates the slot allocation in a non-
discriminatory manner and this has long been part of its function.  However, 
the coordinator (in the UK) is ultimately owned by a number of airlines who 

which maximised downstream competition.  

designing and implementing an auction, particularly if the airport operator is 
considered to own the slots to be allocated.  There are various possible 
incentives that the airport operator might have in this process: 

• The airport operator may have an incentive to maximise the revenue 
generated by the auction which, if there are competition concerns, it 
would do by not trying to promote competition amongst airlines.  
Rather, the airport operator would be content with ineffective 
competition in downstream markets for air transport services provided 
that it could capture some of the rents through competition amongst 
airlines for slots.  This would
well-regulated or if there were competition amongst airports.  Although 
major UK airports are subject to economic regulation, this is not 
necessarily true of other EU airports with strong positions. 

• Even if an airport is well-regulated and would not have an incentive to 
earn revenues from an auction, it might still be neutral about 
competition that would bene
place, auction revenues would count towards the returns 
assets, so other charges the airport sets w
avoid excess returns.  This leaves the airport broadly agnostic about 
auction
minimise implementation costs or demand

Therefore, regardless of whether the airport operator has an incentive to 
maximise revenues or not, it does not have a clear incentive to ensure 
competition in downstream markets.  Therefore, it is doubtful that an airport 

and design of appropriate measures to increase the competitiveness of 
auction outcomes if this task was delegated to it.  

Another option is that the coordinator takes responsibility for designing and 
implementing the auction.  The revenue from an auction would not fall to 
the coordinator so, unlike the airport operator, the coordinator does not 
have a potential incentive to maximise revenues.  The coordinator may be 
well placed to design an auction format that promotes equal access to slots 

operate from congested airports so the coordinator may not have an 
incentive to design a mechanism 
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284. 
CAs already have some powers to do this.  In the UK, the OFT 

can conduct a market study and make market investigation references to 
e Competition Commission under existing competition laws where existing 

features of the market appear to be preventing, restricting or distorting 
competition.  However, market studies or investigations are time consuming 
and the process would have to be timed such that the findings were 
available to feed into the auction design.  A similar proactive market study is 
not possible in all European jurisdictions. 

285. A legal basis for assessment and intervention on competition grounds could 
be introduced in a revised set of Slot Regulations.  This does not need to be 
onerous on the coordinator, airports or NCAs.  For example, new Slot 
Regulations could require proposals for slot auctions to be notified to NCAs a 
certain time in advance of implementation.  NCAs would then have the 
power to request changes to the rules on competition grounds.  There could 
be a presumption of permission, so that if the NCA had not raised objections 
within some time limit, the auction could go ahead.  The details of how such 
an approach might apply would need to be explored further ahead of any 
revisions to the Slot Regulations. 

286. Such an approach would mesh well with taking a broader approach to 
defining the objectives for slot allocation.  At present, the Slot Regulations 
are very detailed about the mechanics of slot allocation and yet do not 
clearly establish a set of public policy objectives for slot allocation.  Drawing 
on parallels with other sectors where scarce rights are allocated45, three 
broad objectives are important: 

• promotion of economically efficient usage; 

• protection and promotion of competition in services derived from slots; 
and 

• non-discriminatory treatment of airlines. 

Whether or not these principles had been applied would be the relevant 
question for NCAs.  Establishing such principles would also provide a much 
clearer basis for private parties to complain about slot allocation procedures.  

287. In the event that a Government body was directly responsible for the design 
of the process for allocating new capacity, many of the concerns expressed 
above would drop away, as the choice of award process would presumably 
be driven by public interest criteria.  However, it would be important to 
establish what the relevant objectives were and to provide some safeguard 
in case a Member State did not pursue appropriate objectives (for example 

                                         

This leaves an obvious role for NCAs to oversee the process in some 
manner.  N

th

 
45 See, for example, the Authorisation Directive for radio spectrum licensing and the 
Licensing Directive that preceded it. 
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to favour a flag carrier).  By enshrining these objectives in revised Slot 
the potential for complaint to the European 

Commission if a Member State took an approach contradictory to these 
bjectives. 

 

 

 

Regulations, there would be 

o
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9 Nature of usage rights 

 

 

Su mary m

• Indefinite duration usage rights are more likely to stimulate secondary 
trading and provide a stable investment environment for airlines. 

• Only serious competition failures in downstream markets may warrant 
time limited slots. 

• Whether restrictions on use of slots such as “use-it-or-lose-it” should 
apply is a carefully balanced argument and depends on the extent of 
secondary market frictions. 

• for slots, as this prevents There is no case for restricting who can bid 
slots from being used as collateral to against loans and discourages 
entry. 

 

 

In this section we consider the definition of usage rights that might be 
appropriate for allocating new capacity and

288. 
 touch briefly on who can bid for 

such usage rights in an auction.  We are concerned here with the slot usage 

289. The main issues we need to consider are: 

hts 

290. Our main concerns arise because the definition of usage rights may affect 
the efficiency of secondary markets. Conversely, there may also be some 
frictions in the secondary market that justify certain restrictions on usage 
rights.  In addition, certain restrictions on trade or use may be necessary if 
there are significant concerns about competition. 

right ultimately granted to airlines, as opposed to any ‘scheduling right’ 
allocated as an intermediate step in the overall allocation process for slots.  
We have assumed that usage rights to new capacity, once awarded in an 
auction, will operate in the same manner as the effectively indefinite usage 
rights tied to existing capacity.  However many of the arguments presented 
would apply equally in the case of reform of the current system. 

• the duration of usage rights, in particular whether they should be finite 
or indefinite; 

• whether there should be any restrictions on transfer of the usage rig
in the secondary market; and 

• whether there should be ‘use it or lose it’ restrictions on usage of the 
rights. 

We consider these in turn in the following sections. 
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9.1 D

291. We argue that usage rights to new capacity should have indefinite duration 

 of limited duration usage rights on the liquidity of the 
secondary market; 

umbents are challenged to win back slots on a regular basis; and 

9.1.1 

292. raft need 
to be purchased or leased.  An aircraft can be deployed on a different route, 

a particular 
slot or the duration of usage rights.  Investment in fungible assets is little 

293. 
, routes and networks of 

routes need to be developed and marketed to customers.  These 

294. 

9.1.2 Secondary trading of usage rights with limited duration 

295. 

uration of usage rights 

and there are five main issues that we have considered in determining the 
appropriate duration of usage rights: 

• the impact of limited duration usage rights on investment incentives 
and forward planning by airlines; 

• the impact

• whether secondary market imperfections suggest that slots should 
come back for primary re-allocation from time to time;  

• whether it is necessary to foster competition and ensure that strong 
inc

• whether airports might need to recover usage rights to allow for 
reconfiguration of the capacity they offer. 

Incentives for sunk investment 

Airlines undertake a number of investments: most obviously, airc

sold or leased and hence the investment would not be tied to 

affected by slots having limited durations. 

However, airlines need to undertake complementary investments in order to 
offer services using airport slots.  For example

expenditures are effectively investments that need to be recouped over 
time.  Some of these investments may be sunk, in the sense that they are 
linked to a particular use of a slot and cannot be recovered by selling the 
assets involved or putting them to alternative uses.   

It is these sunk investments that are potentially discouraged if the duration 
of a usage right is too short.  At first sight, this suggests that usage rights 
need to be sufficiently long though not necessarily indefinite. 

Secondary markets in slots should be encouraged to maximise the efficiency 
with which slots are used and promote competition in air traffic services.  If 
new capacity was awarded with finite duration, a usage right loses value as 
its remaining duration decreases and it becomes unsellable in the secondary 
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market.  Therefore, finite duration usage rights will necessarily restrict the 
efficiency of the secondary market.46

to run. From a practical perspective, it could 
also be difficult and complex to track usage rights with different expiry 

297. 

for using indefinite length usage rights where 
lass of usage right subject to secondary trade.  

9.1.3 Secondary market failures and finite duration usage rights 

299. 

300. 

s’ circumstances will result in 
secondary trading that maintains the efficiency of the slot allocation even 

                                         

296. Moreover, if finite duration rights expire at different times (as might be the 
case if new capacity is phased in), different classes of usage rights are 
effectively created within secondary markets.  Potentially, as new capacity 
was issued at various times, a large number of classes of usage right could 
be created with different times 

dates. 

In the secondary market, usage rights resulting from the allocation of new 
capacity would be traded alongside existing grandfather rights.  These 
grandfather rights effectively have indefinite duration under current 
arrangements representing yet another, and predominant, class of usage 
rights. 

298. This creates a strong reason 
possible, as there is a single c
This would increase the thickness of secondary markets, decrease search 
and matching problems and reduce price volatility.  Indefinite usage rights 
do not prevent airlines from trading usage rights for a time limited period in 
the secondary market, for example through leasing arrangements. 

So far, we have seen that there is quite a strong case for using indefinite 
duration usage rights where possible.  However, where we can anticipate 
significant secondary market frictions, there may be a case for using finite-
length rights and regularly re-auctioning them.   

These secondary market frictions may arise from bargaining inefficiencies, 
transactions costs or search costs as discussed in Section 3.3.  Clearly many 
changes in current and potential user

when there are imperfections in the secondary market.  However, where 
there are frictions in the secondary market, some changes in current and 
potential users’ circumstances will not result in changes to the slot 
allocation, even though the current allocation is no longer efficient.  In 
effect, the efficiency of the slot allocation degrades over time.  This 

 

nces in New Zealand 
which pioneered the introduction of secondary trading in spectrum usage rights.  

46 This has been observed for time limited radio spectrum lice

Initially, 20 year licences were awarded with an option for renewal subject to a five 
year notice of the terms and conditions for renewal.  As these licences have come 
towards the deadline for announcement of the terms and conditions for renewal, the 
uncertainty has inhibited secondary trading. 
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degradation can be ‘reset’ by rerunning an efficient primary allocation 
mechanism from time to time. 

The difficulty with this a301. pproach is that moving to finite-duration slots to 
allow this regular resetting may in fact create the problem it is trying to 

302. 

t incentives and the sterilisation of 
slots with a short remaining duration, anticipated secondary market frictions 

9.1.4 

303. 
 and may retain slots even 

304. 
g a primary mechanism that is more favourable to producing 

competitive outcomes than the secondary market would be.  For example, 
 transparency are typically thought 

to tip the playing field somewhat in favour of smaller bidders.  In this case, 
could be used as a policy tool to promote 

Note that this would probably require rather 

305. 

9.1.5 Curtailment of usage rights for operational reasons 

306. 

xample, capacity might be reconfigured or 
environmental constraints might require some future modification of usage 
rights.  By itself, the need for possible future reclaim of usage rights is not a 
sufficient reason for needing finite length usage rights. 

solve.  As discussed above, short duration usage rights may themselves lead 
to frictions in the secondary market due to slots being untradable where 
their remaining lives are short. 

As a result, using finite duration rights is only appropriate where we can 
anticipate sufficiently large frictions in the secondary market regardless of 
the effects of time limited rights themselves.  Given the potential adverse 
effects of finite lifetimes on investmen

need to be substantial and incapable of being addressed by appropriate rules 
concerning the organisation of the secondary market. 

Competition enhancement 

A somewhat related argument for finite duration usage rights is that 
incumbent airlines may enjoy some market power
when it is efficient for an alternative airline to acquire them.  In effect, the 
entrant will not be able to pay sufficient to compensate the incumbent for 
loss of market power. 

For this argument to have any merit, it is necessary that expiring slots are 
reallocated usin

sealed bids or open auctions with limited

regular expiry and reclaim of slots 
more competitive outcomes.  
short durations for usage rights (maybe five years or less) to have any 
significant effect if used on a rolling basis. 

Whether this is a relevant consideration is clearly highly dependent on 
whether competition in downstream markets is effective.  Only where there 
are significant failures in competition would it seem justifiable to move to 
short durations for usage of slots, as the adverse effects on investment 
incentives and secondary market efficiency need to be balanced against any 
improvement in the effectiveness of competition. 

In the case of infinite or long duration usage rights, the airport operator may 
need to end usage rights for operational reasons in exceptional 
circumstances.  For e
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307. In the first instance, it might be possible for airports to buy back slots to 
permit reconfiguration of capacity.  For example, it would even be possible 
to do this using an auction, where the airport invites airlines to sell back 
slots at a certain price.   

Mechanisms for slot buy-back could be integrated with the sale of new 
capacity.  For instance, such a mechanism could be used to

308. 
 allocate capacity 

on a third runway at Heathrow that would only be suitable for short-haul use 
tion 7.2.1.  Short-haul carriers with existing usage rights 

ght sell these back to permit those slots to be used 

9.2 R

9.2.1 

ecessary 
to avoid the new entrant rule being used as a means for other carriers who 

rants to gain slots.  As argued in Section 4.3, we consider 
that there are strong arguments for discarding the new entrant rule for the 

          

as discussed in Sec
on existing runways mi
for long-haul use, at the same time bidding for new capacity.  Sales of 
existing slots, bids for use of those slots and sale of new capacity can be 
integrated into a single unitary auction. 

309. In rare and exceptional circumstances, it might still be necessary for an 
airport to reclaim usage rights.  Provided that these contingencies can be 
contractually defined, they can act as an encumbrance on a usage right.47  
There is no necessity to use finite duration usage rights to deal with such 
eventualities.  Clearly such encumbrances on usage rights should be kept to 
a minimum, as market mechanisms (both primary and secondary) work best 
when the assets being traded are clearly defined. 

310. This approach has been recently adopted for radio spectrum management in 
the UK.  Ofcom is currently issuing spectrum usage rights that are indefinite, 
but where a long notice period can be given to the user to vacate the 
spectrum for certain defined reasons relating to efficient spectrum 
management.  

estrictions on use and tradability 

Restricting secondary trade 

311. At present, the only significant practical restriction on the transfer of slots 
arises from the need to restrict resale of slots gained under the new entrant 
rule for a period of time.  This provision in the Slot Regulations is n

are not new ent

allocation of a significant amount of new capacity.  This would remove the 
need for any restrictions on secondary trading of slots. 

                                
47 In fact, many assets where the owner would appear to have broad rights to use 
and trade the asset are in fact encumbered in this way.  For example, houses and 
land can be compulsorily purchased under certain defined circumstances.  Shares in 
listed companies can be compulsorily purchased from their owners in certain 
circumstances in takeovers. 
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312. Furthermore, such restrictions may be difficult to enforce if slot users 
structure their businesses such that slots were held in holding companies 
whose only purchase was to hold slots (so-called special purpose vehicles).  
Rather than transferring a slot, the holding company could be transferred.  
Such arrangements are commonly used for buying radio spectrum licences 
and other key business assets and demonstrate the difficulties than can 
arise in practice when trying to restrict secondary trading. 

9.2.2 ‘Use it or lose it’ 

313. At present, slot users are subject to a ‘use it or lose it’ obligation.  The 
arguments for whether such an obligation is necessary depend on balancing 
two main considerations.  

314. ‘Use it or lose it’ clearly restricts the ability of airlines to hold slots in order 
to give them an option to expand or reconfigure their services.  In the 
current environment, such an option is valuable due to the difficulties of 
obtaining slots on the secondary market.  This is one of reasons that we see 
‘baby-sitting’ of slots.  Giving airlines more flexibility to hold slots in reserve 
might encourage competition, as successive routes can be rapidly expanded 
and so a barrier to expansion is reduced. 

315. On the other hand, if there are frictions in secondary markets, current 
holders of slots may not be fully exposed to the opportunity cost of holding 
slots.  The opportunity cost is the highest willingness to pay of potential 
users.  Where there are secondary market frictions, it is possible that the 
opportunity cost might exceed the value that the current holder of a slot 
places on it.  However, despite another potential user being prepared to pay 
more than the current user, trade does not occur.  Clearly there is a limit to 
the extent to which opportunity costs can exceed the value to the current 
user, as if this difference becomes too large any secondary market frictions 
will be overcome and trade will occur. 

316. If current users are somewhat insulated from opportunity cost by secondary 
market frictions, a ‘use it or lose it’ rule can mitigate hoarding.   

9.3 Who can bid? 

317. There is no compelling argument for restricting who can bid for slots.  There 
may be benefits from bodies other than airlines holding slots.  For example, 
there could be some benefit to a body holding a modest portfolio of slots 
that it could then lease out to smaller airlines, effectively acting as a slot 
manager for a group of airlines.  For small point-to-point operators, this 
might provide some of the flexibility of being able to access a portfolio of 
slots that is currently enjoyed by larger airlines.  This is somewhat 
analogous to current arrangements for aircraft leasing and to how slots have 
been shared by airlines within the same alliances. 
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318. A further important consideration is that airlines (particularly entrants) 
s collateral for raising finance.  For example, a loan 

contract might provide for slots to be transferred to the financial institution 
aking a loan under certain defined default conditions.  Restricting 

just airlines would frustrate such possibilities.  This 
would disproportionately impact on smaller airlines and entrants, and might 
r fectiveness of competition. 

might wish to use slots a

m
ownership of slots to 

educe the ef
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10 Costs and benefits 

 

 

Su mary m

• benefit of auctions for allocating a Conservative estimates of the 
significant amount of new capacity show that the benefits far outweigh 
implementation costs.  

• Although there are potential costs from adverse effects on competition 
and increased negative externalities, these only arise if appropriate 
mitigating action is not taken. 

 

 

319. I th
welfa
cong
in th on sector is a significant source 
of value-added in its own right; furthermore, purchasers of its services enjoy 

 
efficiency with which a modest increment in capacity is allocated can lead to 

t gains across the economy at large. 

t answers.  However, by taking conservative assumptions 
throughout, we can be reasonably sure that our results constitute a lower 

321. 

necessarily have to choose a specific example in order to estimate a value 
for benefits.  Because Heathrow is congested throughout the day, this 

322. Overall, we find that even a lower bound is substantial, plausibly in the order 
of billions of pounds (in net present value).  This benefit is two orders of 
magnitude larger than any plausible implementation costs. 

n is section, we investigate the potential magnitude of gains in economic 
re resulting from using an auction to allocate new capacity at a 
ested airport.  We concentrate on the potential impact of improvements 
e efficiency of slot allocation.  The aviati

substantial benefit in terms of consumer surplus, either as end-customers 
(e.g. leisure travels) or as an input into other sectors of the economy (e.g. 
business travels and air freight).  Therefore, even small increases in the

significan

320. Given that obtaining a reasonable central estimate of these benefits is 
fraught with uncertainty, the approach we take is to use various stylised 
models to estimate a plausible lower bound on the potential benefits of using 
an auction at a congested airport.  Many of the assumptions we need to 
make along the way could be specified differently and yield significantly 
differen

bound on benefits.  Even so, it is best to consider this as an exercise in 
identifying the likely order of magnitude of economic benefits related to 
efficiency gains in primary allocation of slots. 

Clearly the magnitude of potential benefits from the use of auctions for 
primary allocation depends on there being excess demand for slots.  We 
consider the scenario of a 10% increase in capacity at Heathrow.  We 

provides the clearest example.  
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10.1 O

323. nsists of the following steps: 

 

• We identify the part of overall benefits of UK aviation likely to be 
related to the allocation of new capacity at Heathrow, based on a 
plausible new capacity scenario; 

• We suppose that the be ed with new capacity are affected 
by with new allocated, and use our 
res ent cy ga using an auction in order 
to enefi ng an  allocate new capacity at 

eath

• We estimate the potential efficiency loss from using an administrative 
allocatio ead of an on.  We u oretica ults stim
the pote  efficiency ndary trading; 

We con the likel at which  migh  tra du
changing circumstances amongst airlines, as this leads to decay over 
time of any efficiency b  of prima cation  an ve 
achievable from the secondary market. 

324. The individual steps of the calculation are developed in Annex 5.  The 
lations lop estim of the magn  of gai
iciencie condary markets using a d exam from ex 

10.2 lts 

325. Given the various assumptions as explained in Annex 5, we can estimate the 

326. consider are based around potential efficiency gains of 
auctions relative to administrative allocation of 7% and 16%, corresponding 

en buyers and sellers (second column in the table below).  
We also test the impact of assumptions about how fast airline valuations of 

       

verall approach 

Our approach co

• We take estimates of the economic value of UK air services from an
existing study48 on the contribution of aviation to the UK economy; 

nefits associat
 the efficiency 
ults on the pot
estimate the b

row; 

 which 
ial efficien
ts of usi

capacity is 
ins from 

 auction to
H

n inst aucti se the l res  to e ate 
ntial  of seco

• sider y rate  slots t be ded e to 

enefits ry allo  over d abo that 

calcu deve ates likely itude  bar ning 
ineff s in se stylise ple  Ann 4. 

 Resu

potential benefits of using an auction for initial allocation of a 10% increase 
in capacity at an airport which is congested throughout the day.  The base 
case for comparison is the use of an administrative allocation method with 
well-functioning secondary trading.  The results are presented in Table 7 
below. 

The cases we 

respectively to secondary market imperfections purely due to bargaining 
inefficiencies and due to both bargaining inefficiencies and matching 
problems betwe

                                   
48 The contribution of the aviation industry to the UK economy, Oxford Economic 
Forecasting, November 1999 
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slots change over time to erode the initial benefits of an efficient allocation 
(column three), the timing of new capacity (2006 and 2010 respectively, as 
in column one) and the share of total UK aviation that Heathrow represents 
(column four). 

Table 7: Estimated benefits of using auctions for primary allocation 
of a 10% capacity increment 

Assumptions 

Impact 

(2006 GBP billion 
 net present value) 

Ye
capacity 

ministrative 
allocation  

trading 
(% per 

) 

benefits at 
affected airport  

(%) 
Value 
added 

Consumer 
surplus Total 

ar of 

Efficiency gain of 
auction against 
ad

Rate of 
secondary 

Share of UK 
aviation 

increase (%) annum

2006 7% 5% 30% 0.2 0.5 0.8 

2006 7% 1.5% 30% 0.3 0.7 1.0 

2006 16% 1.5% 30% 0.6 1.6 2.2 

2006 16% 1.5% 40% 0.8 2.1 3.0 

20 9 10 7% 5% 30% 0.3 0.7 0.

20  10 7% 1.5% 30% 0.3 0.9 1.2 

20  10 16% 1.5% 30% 0.7 2.0 2.7 

2010 16% 1.5% 40% 1.0 2.6 3.6 

 

327. Looking at the results in the final column, it can be seen that the most 
or affecting the results is the inefficiency of secondary trading, 

which we have derived from theoretical results.  We find that with a 7% 

328. Assumptions about the extent of secondary trading in response to changing 
circumstances and the date at which the capacity increase applies are much 

10.2.1

329. In addition to the benefits included in our estimates, there may be a number 
of indirect benefits from increased efficiency in the use of scarce airport 
capacity.  For example, the efficient allocation of airport slots should 

important fact

inefficiency in secondary trading, the benefit of using auctions would be at 
least £0.8bn (in net present value), whereas alternative assumptions of a 
16% inefficiency substantially increase our estimates of the benefit up to 
around £3bn.   

less important. 

Other benefits 
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e a
cons
prod
choic
c

330. Seco
abou
iden sirable to build more capacity.  Where the price of 
s ts
it is 
to m
impr
Ther
are 
capa

10.3Likely implementation costs 

331. The one-off costs of implementing an auction include the costs of designing 

r the auction.  Assuming 
there are 50 bidders wanting to participate in the auction and that they 

• design and implementation cost for auctioneer and Government of 

332. 

10.3.1

333. 
tions that 

can largely eliminate the problem, so these do not give rise to material 

          

nh nce competition in downstream air traffic services to the benefit of 
umers and businesses for whom air traffic services is an input to 
uction.  Increased competition in air traffic services would lead to better 
e and quality as well as lower airfares.  In turn, this may improve the 

ompetitiveness of UK businesses. 

ndary trading and especially auction processes can reveal information 
t the value of slots to airlines.  This has the potential to assist in 
tifying when it is de

lo  exceeds the cost of additional capacity, including environmental costs, 
desirable to build more capacity.  Furthermore, by encouraging airlines 
igrate from peak to off-peak slots where possible, auctioning may 

ove capacity utilisation and avoid unnecessary capacity building.  
efore, auctions (and to some extent secondary trading even if auctions 
not used) bring benefits in terms of planning and managing airport 
city. 

 

and implementing the auction incurred by the auctioneer, the cost of 
carrying out regulatory oversight incurred by the NCA or other government 
agency and the costs for bidders in preparing fo

would each need two senior managers spending a year preparing valuations 
and bid strategy, the total costs may add up to £10-15 million as follows: 

• 100 senior managers for a year at £80,000 p.a., total of £8mn; and 

£5mn.49 

Whilst the costs of implementing an auction are substantial, they are 
insignificant compared to the benefits. 

Other costs 

There are a variety of problems that could be introduced or exacerbated by 
the use of auctions.  However, in each case there are mitigating ac

costs.  In particular: 

                                
49 For example, it cost the Danish telecoms regulatory authority app. £2mn to design 
and implement an auction of a 3G spectrum licence in 2005.  This included legal 
costs, consultants and government cost. Source: “Auction of Third-Generation (3G) 
Licence for Mobile Tele
2005”, issued by The Nati

phone Network, Information Memorandum, 18 November 
onal IT and Telecom Agency, Denmark. 
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• Whilst the potential for airlines to gain market power from cornering the 
r slots exists, there are a variety of mitigating measures 

available if competition law is insufficient.  These include appropriate 

 

• 
hrough higher charges for noisier aircraft or tradable noise or 

emissions quotas) charging for slots might encourage airlines to use 
ing.  However, 

10.4 D

334. The estimation of benefits and costs above compares the total costs and 

335. 
rlines) and the auctioneer (which may be the Government, 

the airport operator or the coordinator).  The Government might also incur 

336. 

broadly revenue-neutral situation for 
airlines as a whole.  To the extent that auction revenues could be used to 

337. 
onsumer surplus, would 

primarily flow to UK consumers and businesses that use air traffic services 

market fo

auction design and, in the extreme, quantitative limits on slot holdings; 

• State-aided airlines from outside the EU may be more able to acquire
slots, in which case discriminatory measures might be required.  
However, similar issues might arise regardless of the mechanism used 
for slot allocation; 

Without appropriate measures to discourage noise and emissions (for 
example t

larger aircraft which might be noisier or more pollut
providing that a system to encourage noise and emissions abatement is 
in place that provides appropriate incentives, using market mechanisms 
for allocation of slots should assist, rather than hinder, efficient 
abatement. 

istribution of benefits and costs 

benefits of auctions compared to an administrative allocation.  It is agnostic 
about the distribution of such benefits and costs. 

The costs of implementing the auction would fall to bidders (i.e. 
predominantly ai

some regulatory costs in the assessment of auction rules against 
competition objectives as discussed in Section 8.   

Although the auction revenue would represent an immediate monetary cost 
to the airlines who won slots in an auction, the revenue is a benefit to the 
recipient, be this the airport operator or the Government.  If the airport 
operator received the auction revenue, economic regulation may require 
such revenue to be recycled back to industry through reductions in airport 
charges across the board, creating a 

incentivise the airport operator to provide capacity and funding investment, 
there would be benefits for airlines that we have not considered.   

Providing competition is effective, the benefits of a more efficient slot 
allocation, predominantly derived from increased c

as an input to production.  The most cost effective airlines would benefit 
from opportunities to expand business, while airlines who may have received 
slots under an administrative system but do not have the highest willingness 
to pay will miss out.  
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11 Co

338. 

339.  of scheduling rights could be rolled out as an overlay to the 

mock auction given fictional strategies and budgets.  Participation could take 

nclusions 

This study has developed a practical allocation format for awarding a 
significant amount of new capacity at a congested airport, which combines: 

• a relatively simple auction (first stage) that allocates scheduling rights; 
and  

• detailed coordination carried out by the coordinator (second stage) 
given the specific requests for timed slots from scheduling rights 
holders.  

We have called this a “two-stage hybrid allocation process”. 

The auction
current administrative system in the case of significant amounts of new 
capacity whilst continuing to allocate existing capacity in the current way.  
Therefore, this proposal would integrate well with existing approaches 
without requiring radical upheaval of the current allocation system.  The 
two-stage, hybrid approach is relevant for airports where there is excess 
demand at peak hours only or throughout the day. 

340. We have also considered reform of the administrative allocation system and, 
in particular, removing the new entrant rule for the allocation of a significant 
amount of new capacity.  This would benefit consumers by removing 
barriers to airline expansion that currently limit the competition faced by 
larger airlines.   

341. We are concerned that an administrative mechanism based on a set of 
predetermined criteria would fail to deliver much efficiency improvement 
whether or not the new entrant rule is removed.  There is a fundamental 
problem of asymmetry of information between the coordinator and users of 
slots; therefore it is impossible for the coordinator to second-guess who 
could make best use of the slots.  In some respects, we believe reform of 
the administrative system could be more difficult to implement than a two-
stage hybrid approach because it would prove quite a challenge to agree a 
set of workable criteria for allocation. 

342. Although industry stakeholders do not generally support the use of market 
based mechanisms for the allocation of airport slots, they have commented 
constructively on the feasibility of a two-stage hybrid approach and we have 
not identified any insurmountable problems to implementing this type of 
auction in any plausible scenarios for new capacity. 

343. The full details of the auction format can only be finalised under the given 
circumstances of capacity to be released at a specific airport.  We would 
therefore recommend experimental testing of the two-stage hybrid 
allocation under a given hypothetical (though realistic) scenario for release 
of new capacity.  This could involve industry participants who would bid in a 
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place over the internet using web-based software, as is commonly used for 
spectrum auctions.  Such experimental testing would enable refinement of 
auction rules.  It would allow the industry to understand more about 

344. We have estimated the potential economic benefits from improving the 

345. 

347. 

ts 
where there is excess demand at peak times of the day.  Therefore, 
according to the correct definition of scarcity, there is scarcity at a small but 
significant number of EU airports.  Whilst we believe that auctions could be 
of benefit for allocating new capacity not just at Heathrow, clearly this model 
is not necessary at the majority of EU airports. 

348. At all airports with scarcity, there could be a benefit to using a market based 
allocation mechanism to allocate new capacity.  Besides the implementation 

349. 

States to design auctions based on the demand and 
supply structure at a given airport.  It should not be prescriptive about the 

auctions.  It would also permit a more refined evaluation of the potential 
efficiency benefits of auctions.  We are aware that a simulation exercise has 
been carried out in the US in relation to a potential auction of capacity at 
LaGuardia airport in New York.  Unfortunately, we have thus far not been 
able to obtain access to any results of this exercise. 

efficiency of the allocation of slots at congested airports by introducing a 
market based approach to primary allocation.  Although there are 
considerable uncertainties around any such calculations, there could 
plausibly be substantial economic benefits, even given modest increases in 
capacity.    

In the example of a 10% increase in capacity at London Heathrow, these 
benefits range from a net present value of £0.8 to £3.6bn.  In contrast, we 
estimate that there would be a one off cost of implementing an auction of 
£10-15mn.  Based on the potential economic benefits derived from an 
efficient allocation of scarce airport capacity, there is a strong case for 
allocating a significant amount of new capacity by auctions.   

346. The benefits of auctions are contingent on capacity being scarce.  If there is 
no scarcity, primary allocation is irrelevant as all potential users can get 
slots at or close to their preferred time without hindrance.  In the absence of 
scarcity, the current administrative system would do as well as any other 
approach. 

Absence of scarcity is not the same as there being excess supply of slots 
across the whole day or week.  If there is excess demand for peak slots, 
there is scarcity.  The 2004 NERA study counted seven airports in the EU 
that experience excess demand throughout the day and another 14 airpor

costs, there is little downside to using auctions; if there is little scarcity, 
prices paid by bidders in the auction will be low.   

This study strongly suggests that the most efficient use of slots would be 
gained from revising the Slot Regulations to allow auctions for primary 
allocation under a permissive approach.  This would allow flexibility for 
individual Member 
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format to be used.  Experience shows that a successful auction requires 

350. 

351. 

carce assets in 
other secto he current Slot Regulations are detailed and prescriptive in 
how slots should be allocated rather than setting broad principles and clear 
p ic tion of airport slot is the allocation of radio 
f u source in some instances.  In the case 
of radio spectrum, European policy is much more concerned with broad 
principles, such as efficient use, non-discriminatory access and ensuring that 
M m s cannot unreasonably withhold supply.51  Establishing similar 
broad objectives for slot allocation would seem desirable, with Member 
S te  able to follow approaches appropriate to their circumstances.   

352. UK airlines use other congested European airports and would benefit from 
being able to gain access where they have a strong business case against 
competing users.  Hence there may be a case for considering whether a 
revised European Regulation should include an obligation on Member States 
to ensure that airport capacity is not unreasonably withheld and new 
capacity is allocated efficiently and in a non-discriminatory manner.  Such an 
oblig  auctions or any other particular 
p c  Member States.  Nevertheless, this would 
create the opportunity for airlines in one Member State to seek redress if 
slot allocation in another Member State limited access without due cause. 

          

careful consideration of specific local conditions.50   

A permissive approach would allow the UK to promote the efficient allocation 
of scarce airport capacity in the UK.  This could bring significant benefits to 
users of UK airports.  Although primary efficiency gains might appear 
modest, the large contribution of the aviation sector to the UK economy 
means that benefits are significant and far outstrip any implementation 
costs. 

In the broadest terms, there is a noticeable difference to the approach taken 
in the current Slot Regulations to specifying how slots should be allocated 
and the approach that the EU has adopted to allocation of s

rs.  T

ol y goals.  An analogy to alloca
req encies, which are also a scarce re

e ber State

ta s then

ation would not require the use of
ro ess of primary allocation by

                                
50 Auctions of radio spectrum have been conducted across the EU using a wide range 
of formats such as sealed bids or open, multi round auctions. 
51 Article 5(2) of the Authorisation Directive (Directive 2002/20/EC of the European 
Parliament and of the Council of 7 March 2002 on the authorisation of electronic 
communications networks and services), specifies that Member States shall grant 
rights of use for radio frequencies upon requests subject to ensuring the efficient use 
of radio frequencies. 
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Annex 1: Discussion with industry stakeholders 

The Department for Transport has set up an Industry Forum consisting of UK 

 and AviaSolutions then held a series of bilateral discussions with UK 
and non-UK industry stakeholders led by AviaSolutions to discuss the 

s 
organisations that we spoke to were (in alphabetical order): 

t Coordination Limited 

• Manchester Airports Group 

The Industry Forum met to discuss an interim report preceding this report in 
April after which a small number of stakeholders provided us with detailed 
written comments.  The Industry Forum is due to meet in July to discuss the 

recommendations arising from this report. 

airlines, airport operators and the coordinator with whom the DfT wishes to 
discuss issues relating to airport slots.  The Industry Forum met in February 
2006 at the outset of this study to discuss the scope of and process for the 
study. 

DotEcon

feasibility of a range of alternative allocation mechanisms.  The variou

• ACI Europe 

• Airpor

• Aviation Environment Federation 

• BAA 

• BAR UK 

• BATA 

• BMI 

• British Airways 

• Continental Airlines 

• easyjet 

• IATA 

• Thomsonfly 

• Virgin Atlantic 

• United Airways 

Prior to the meetings, DotEcon and AviaSolutions circulated a note to 
stakeholders detailing five different alternative mechanisms for discussion 
with stakeholders. 

conclusions and 
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Anne
stakehol

i initial descriptions of the five alternative 

A 2.1 

 mechanism for 
allocating pool slots may be amended to allocate a significant amount of new 

ent allocation of 

r role in determining outcomes.  The burden on the 
coo n ater than at present.   

Alth ved from the current administrative system, 
we should stress that this section describes a hypothetical situation where a 
revi d apacity, it is not 
a de  coordinator currently allocates pool slots. 

A 2.1.

s) and day of the week for a particular type and size 
of a  from the stand, coupled with the adequate 
stan ties.  Therefore, a lot is a bundle of usage rights.  
The airport operator, taking advice from air traffic control would make an 
esti ithin each hour, the scheduling 

          

x 2: Alternative mechanisms discussed with 
ders 

Th s annex contains the 
mechanisms which formed the basis of the one-to-one discussions with 
industry stakeholders.  The two-stage hybrid process described in Section 7 
is a further development of the mechanism described in Section A2.4 of this 
Annex. 

Mechanism I: Administrative process without new entrant rule 

We first consider how the current administrative allocation

capacity.  

Under Regulation 95/93, the current administrative allocation mechanism 
gives priority to entrants for up to 50% of pool slots.  Although this rule may 
benefit competition on some routes, it is often considered that, if followed to 
the letter, the entrant rule is likely to give rise to an ineffici
slots by spreading the available slots “too thinly”.  In particular, this rule 
only assists airlines with very small slot holdings and arguably does little to 
assist expansion by existing medium-sized airlines or larger scale entry. 

Removing the new entrant rule would mean that the secondary allocation 
criteria used by the coordinator would effectively become primary criteria 
and take a much greate

rdi ator would be considerably gre

ough this mechanism is deri

se  system would allocate a significant amount of new c
scription of how the

1 Design of lots 

The lots52 would be identical to the current system, i.e. a specified time (to 
the nearest five minute

ircraft to arrive at or depart
d and terminal facili

mate of the number of slots available w
limits, with additional sub-constraints for 10 or 15 minute periods to smooth 
demand within the hour based on the assumed traffic mix. 

                                
52 We use the term “lot” throughout to refer to the unit being allocated.  This may 
correspond exactly to a slot, but in some mechanisms will not. 
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Although slots are not specifically coupled, the coordinator would allocate 
time windows in pairs (one for landing and one for take-off).  However, an 
airline could apply for a single slot if for example they wished to couple it 
with an existing slot to improve the timings of an existing pair. 

 Step-by-step process  A 2.1.2

A 2.1.

it t rule, the only primary criteria for the coordinator to 
 prioritise year round services over part season 

nes. 

eria that can be applied 
o be substantially interpreted.  It is unclear 

how the coordinator would trade them off.  

hout developing rules about what competition means.  But 
such rules rely on notions that say three competitors is preferable to two on 
a iv  measure competition 

The coordinator would invite airlines to submit applications for slots.  As 
under the current process, airlines would apply for slots for a particular time 
and day(s) of the week specifying the flight number, aircraft type and 
number of seats.  For each slot that is available, the administrator considers 
the matching applications.  Slots can be allocated both on a daily basis (e.g. 
08.00 every day of the week), on a weekly basis (e.g. 21.30 every Tuesday, 
Thursday and Saturday) or for part of the season only (e.g. 09.00 every 
Saturday in November, December, January and February). 

3 Selection criteria 

W hout the new entran
consider would be to
requests.  In addition to this, licensing and bilateral agreements may restrict 
some airlines applying for slots for particular routes at all.   

The administrator would need to rely strongly on the secondary criteria for 
determining the allocation.  There are seven secondary criteria used in the 
current system, falling into two types. Firstly, there are four criteria of a 
practical, operational nature, which the administrator can apply immediately 
to competing slot requests and which seem aimed at maximising usage of 
the available capacity:  

• effective period of operation;  

• frequency of operation;  

• world-wide scheduling constraints e.g. curfews; and 

• local guideli

Secondly, there are three criteria which seem aimed at encouraging the 
airport coordinator to consider broader issues such as competition and 
economic efficiency: 

• size and type of market; 

• competition; and 

• requirements of the travelling public. 

However, these broader considerations are not crit
objectively.  They would need t

For example, how would the coordinator allocate slots to improve 
competition wit

 g en route.  Such predetermined rules for how to
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a  some routes, competition may be 
s n e, yet on other 
routes introduction of promote 
c the criteria are left open for the 
c r ore flexible way, this may produce 
consi d leave the resulting outcome 
open to legal challenge as outcomes are more arguable. 

ary 

or and the Coordination 
Committee but also stakeholders, CAA, DfT and possibly OFT. 

It would be possible to modify the existing secondary criteria or add 
additional criteria if this were deemed relevant.  For example, to consider 
how long an applicant has already waited for a slot or whether to give 
airlines priority who have no record of slot abuse.   

A 2.1.4 Selection process 

Slots are considered by the coordinator on an hour-by-hour and day-by-day 
basis.  For each hour that capacity is available, the airport coordinator 
aggregates demand and compares to the available slots by adding the 
details of the selected applicant to the coordinator’s computer database.  
The coordinator relies on a model of airport capacity and scheduling limits to 
ensure feasibility of each allocation.  The criteria above would then be 
applied to choose amongst feasible applications.  Considering demand hour 
by hour makes it difficult for the coordinator to consider the full range of 
trade-offs if there is a large amount of capacity to allocate. 

If slot requests of airlines are naturally conditional in nature, e.g. a new 
entrant would only wish to start operations from the airport in question if it 
could achieve a certain minimum of slots, the initial allocation may need to 
be followed by activity in the secondary market. Although the coordinator 
can consider conditional requests, it is difficult when there is a large number 
of slots available. 

There is likely to be a large degree of oversubscription, potentially stressing 
the allocation process.  With a significant amount of new capacity available, 
this has the potential to become a real problem for the allocation system.  
Relaxation of the new entrant rule would only make the oversubscription 
problem worse.  With the new entrant rule relaxed, incumbent airlines are 
likely to submit a large number of applications as there would be little to 
lose and much to gain.  Further, at highly congested airports, such slots 
would also be valuable in the secondary market, so there may also be 
speculative applications seeking windfall gains.  

A 2.1.5 Participant requirements 

Airlines would submit applications for slots as they would currently apply to 
the pool on the basis of the announced slot availability. These applications 
would specify: 

re however problematic, as on 
tre gthened by adding more frequencies for a second airlin

a third or fourth airline may be required to 
ompetition.  If on the other hand, 
oo dinator to consider competition in a m

derable uncertainty about outcomes an

To avoid claims of discrimination, the airport coordinator may have to issue 
high-level guidelines setting out how it intends to apply the second
criteria ahead of the start of allocation of new capacity, as these would have 
a critical role in determining overall outcomes.  Agreeing these guidelines 
would be likely to involve not just the airport operat
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• day of the week, requested time and frequency; 

• arrival or departure; 

sh to be 

• effective dates of operation (i.e. full or partial season); 

• aircraft type and number of seats; 

• proposed terminal of operation; and 

• destination. 

Applications could specify a maximum number of slots that they wi
awarded and applications for slots could be pairs (take-off and landing).  

Given that winners of slots might not necessarily achieve either the number 
of slots or the configuration of timings that they would ideally want, there 
may need to be a further step of secondary trading. 
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A 2.2 Mechanism II: Administrative process with business cases 

M I considers how the current administrative system may work if 
the new entrant as removed.  There is a concern that when 
al ing a signif  of new capacity (especially when there is 
strong excess demand)  of allocating slots hour by hour would 
struggle to make use of all the possible trade-offs in meeting demand and so 
not produce effi s.  In particular, it would be difficult to 
consider how the be shared across applicants when the 
p cess only cons n a one-by-one basis. 

 possible modification to the current administrative system would be to 

e 
incremental capacity which proves to be available when the exact traffic mix 

e is also 

A 2.2.

closing off the possibility of retiming slot applications in the second stage 
ciently; effectively the first stage of the process 

groupings of scheduling rights throughout the day, any day of the week: 

echanism 
priority rule w

locat icant amount
, a process

cient outcome
new capacity should 

ro iders applications for slots o

A
take a step back and trade off competing requests at a higher level in a so-
called comparative assessment exercise or “beauty contest” as a first stage 
before embarking on the detailed scheduling exercise.  Therefore, this would 
be a two-stage process.  The first stage for trading off competing demands 
would involve a broad assessment of who should get what share of the 
capacity.  The second stage would allocate specific slot timings to successful 
application from the first stage.  A third stage may be required to allocat

is known. 

A comparative assessment exercise would be similar to the method by which 
Government concessions, particularly licences for the use of radio spectrum, 
have been allocated in the past and are still allocated in other jurisdictions 
where market methods have not been favoured or available.  Ther
precedent in aviation, namely the process for distributing traffic rights under 
the UK’s scarce bilateral capacity procedures as conducted by the CAA. 

1 Design of lots 

Scheduling rights 

We propose that in the first stage applications are made for ‘scheduling 
rights’.  A scheduling right will entitle the holder to operate either a weekly 
take-off or landing slot on one day of the week within a broad time window 
and it would include runway capacity as well as adequate stand and terminal 
capacity.  In order to make an application for a specific timing in the second 
stage, an applicant would need to hold an appropriate scheduling right won 
in the first stage. 

It would not be appropriate to have a single, undifferentiated scheduling 
right, as this would be unable to distinguish between applications for peak 
and much less valuable off-peak slots.  Conversely, having very many 
categories of scheduling rights related to different times of day would risk 

and so not use capacity effi
would be determining detailed slot timings and so not have provided any 
useful additional function.  Therefore, slots that are likely to be close 
substitutes should fall into the same category of scheduling right. 

The initial proposal is therefore to group available slots into five broad 
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Table 8: Proposed categories of scheduling rights 

Category Time window 

A 06:00-09:00 

B 09:00-12:00  

C 12:00-16:00 

D 16:00-20:00 

E 20:00-23:00 

 

As far as we understand, the demand (and hence slot prices) at highly 
congested airports such as Heathrow does not vary greatly by day of the 
week.  But if demand was found to vary across the days of the week the 

uling limits. 

 determined by the coordinator in a 
s o ovement, a 
a in
stage process, or else bought such rights in the secondary market. 

T r ing rights could operate over 
future years and seasons.  In particular, scheduling rights could last for 
m re eduling 
p c
than a season.  Between scheduling rounds, scheduling rights could be 
bought and sold in uld be 
a a uling rights indeed form 
c e
spec cific slot timings allocated in 
the second
r u
that i nal and stand capacity except at the detailed 

aircrafts operating in and out of that airport, are time consuming to 
implement.  If such practical constraints bind, it may be necessary that 
specific timings are carried over. 

A 2.2.2 Step-by-step process 

The airport operator and air traffic control would decide how much capacity 
is to become available and how it is phased.  The coordinator would then 
announce the available supply for allocation for each of the years to be 
allocated.  Airlines would have to submit an initial, as well as possible 

categories could be further subdivided, for example into Monday-Friday and 
Saturday-Sunday.  If required, the time windows could also overlap to some 
extent, as the exact scheduling to take place in the second stage would 
ensure a final allocation that is compatible within overall sched

Slots allocated in the second stage 

The allocation of exact timings would be
ec nd stage scheduling process.  In order to schedule an air m
irl e would have to have won the appropriate scheduling rights in the first 

he e are a number of options for how schedul

o  than one season or year.  In this case, each season a new sch
ro ess would be conducted, but scheduling rights would endure for more 

the secondary market.  This approach co
dv ntageous if the broadly defined sched
at gories of homogenous goods that are more tradable than slots with a 

ific timing attached.  Alternatively, the spe
 stage could be carried over and airlines be allowed to make 

eq ests for re-timings as in the current systems.  The coordinator told us 
t is difficult to define termi

level of specific timings.  An airport operator explained that the adjustments 
it may have to make, for example to match the type of stands to the size of 
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further requests for their desired number of scheduling rights in each 
category each year accompanied by a business plan.     

 in Annex 8 of Official 

• the current size of those flows and their expected growth rate in the 

 flows; 

the pricing and service proposals for each of the affected flows; 

• 
es; 

• the price and other benefits that the applicant’s proposals will bring 

The business plans would have to outline the proposed usage of the number 
of slots requested and the benefits derived there from, at the very least 
covering a list of predetermined criteria.  However, airlines would be free to 
make any additional points that they believe would benefit their case.   

The criteria should include broad considerations such as economic efficiency 
and benefits to competition and hence the assessment of business cases 
against such criteria would probably require a committee with wider 
representation than the current coordinator, for example by the CAA and/or 
the DfT.  The list of criteria could be developed starting from the CAA’s 
guidance on the economic framework for considering cases relating to the 
allocation of scarce bilateral capacity as described
Record Series 1: 

“…the CAA expects each applicant to set out what the benefit to passengers 
of its proposals will be, with supporting evidence on how this benefit is 
distributed among the different traffic flows and the different passenger 
types, distinguishing between fare and non-fare benefits. [..] 

This supporting evidence, quantified to the maximum extent possible, should 
indicate:  

• the main traffic flows affected by an applicant’s proposals; 

near future; 

• the current passenger mix in these

• 
the extent to which traffic from these existing flows will use the 
proposed servic

• the degree to which demand is stimulated; 

compared with the existing situation; and 

• the way in which the benefits of these proposals split between UK and 
foreign residents.” 

However, unlike the task of licensing airlines for a particular set of given, 
newly liberalised routes, the allocation of scheduling rights will also 
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encompass deciding the mix of short and long haul flights and the mix of 
UK-based and foreign airlines.53   

Having received all applications, the coordinator or the committee would 
score all of these independently and rank them according to the score.  The 
number of requested scheduling rights would then be allocated to the 
application with the highest score, then to the applicant with the second 
highest score and so forth.  At some point, the available capacity is 
exhausted to a point whereby the next request in the rank cannot be met, 
for example because there are 16 scheduling rights remaining to allocate but 
the next application in the rank has applied for 20.  In that case the 
allocation process would jump to the next application until as much of the 
capacity as possible was allocated.  The requested number of slots in an 
application would only be considered in its entirety. 

This means that the more scheduling rights an airline is requesting, the 
better its business case has to be.  For any given score, a request is more 
likely to be met, the fewer scheduling rights requested.  Knowing this and 
the total availability of scheduling rights in each category, airlines will have 
to make a strategic decision as to how many scheduling rights to request in 
its initial application and how many to request in further applications. 

The second stage scheduling process would not be unlike the scheduling 
process according to historic usage and changed historics that the 
coordinator currently undertakes in the sense that there are as many 
requests as there are slots.   

A 2.2.3 Participant requirements 

The main steps for participants are to: 

• decide how many scheduling rights are required in each category;  

• decide how many scheduling rights to request in one application and 
how many supplementary applications to consider (a strategic 
decision); and 

                                          
53 Some of the criteria will vary systematically between different types of routes, so 
the scoring will have to be performed against a relative rather than an absolute scale 
of say 1 to 10.  For example, aircrafts will generally be larger on long haul than short 
haul routes so a score of 8 out of 10 for a long haul flight may correspond to higher 
volume traffic flows than a score of 8 out of 10 for a short haul flight.  This example 
clearly shows the tension in a system without prices to signal the willingness to pay 
for slots of users.  An absolute scoring would clearly favour long haul routes over 
short haul routes on this type of criterion.  Whilst on average, a long haul flight 
carrying more passengers may be expected to deliver more net benefits than a flight 
with fewer seats, there are some short haul flights which are clearly very valuable 
because they feed long haul flights or carry particularly many business users whose 
demand is less price sensitive.  A relative scoring system on the other hand, leaves 
the coordinator or the committee with the difficult task of determining the efficient 
mix of long haul and short haul flights. 
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• prepare business cases for each application. 

essment Given how many scheduling rights are won in the comparative ass
exercise, there would follow a decision about whether to buy or sell 
scheduling rights in a secondary market.  On a similar timetable to that of 
the present system, detailed requests for specific slot timings would be 
made close to the start of each season.  

6 September 2006 104 



Annex 2 

A 2.3 

line would state its 
willingness to pay a flat fee for the rights to use that slot.   

A 2.3.

the process as the duration of rights obviously has an impact 

A 2.3.

rol, the first step for the 
allocation process would be to set a price 

r tting of prices would involve forecasting of 

rt of the 
p i be set to incorporate a 
differential demand across peak and off-peak hours 
i.e. whether there would be a higher price for peak slots.  If there is higher 
d d prices are set as a means to 
increase the efficiency of allocating scarce capacity then the price set should 
be higher for peak slots.  Peak and off-peak pricing also would also help to 
reduce the possibility that some new slots are highly over-subscribed while 
others are not sought by any airline.  In order to produce as accurate 

                                         

Mechanism III: Administrative process with set prices 

Another possible method of rationing demand to improve the efficiency of an 
administrative allocation is to set prices for slots.  Set prices present a 
method of allocating new capacity whereby the current system of 
administrative allocation of airport slots would apply, but with the distinct 
variant that in applying for a new capacity slot, an air

The concept of higher posted prices was put forward by NERA in a study for 
the European Commission, DG TREN54 in the context of encouraging airlines 
to return slots, which they hold under grandfather rights but use 
inefficiently, by making the opportunity cost of holding slots a real cost.  Our 
intention is somewhat different – to use pricing as an initial screen for 
applications, even if administrative procedures would still be required to 
decide between competing requests. 

1 Design of lots 

The lots considered for this allocation mechanism would be identical to those 
allocated under the current administrative system (and under Mechanism 1) 
i.e. specified timings and day of the week combining runway, stand and 
terminal capacity.  The usage rights could either be indefinite similar to the 
current grandfather rights, or for a time limited period although this must be 
clear ahead of 
on price setting. 

2 Step-by-step process  

Having been informed about the new capacity that would become available 
and when by the airport operator and air traffic cont
coordinator or administrator of the 
fo the different slots.  The se
demand for new capacity slots under different pricing schedules and 
considering pricing options which would broadly equate the number of new 
slots with the number of requests.   

As new capacity may become available throughout the day, pa
ric ng decision would be whether prices would 

to control for varying 

emand for new capacity at peak times an

 
54 Study to assess the effects of different slot allocation schemes, A Final Report for 
the European Commission DG TREN, NERA, London, January 2004. 
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forecasts as possible, the coordinator or administrator of the process would 
ecasting models.  The current 

prices as observed in the secondary market may form some guidance where 

ere would still be a significant role for administrative 
criteria in resolving competing demands.  Alternatively, if prices are set too 

w slots, resulting in new 
capacit
too low
to assis

Once p re 
will  
be ove
throug
pool sl riteria discussed in Mechanism 1 with the key 
difference being that those airlines that are allocated slots will have to pay 
the t

The pr
their a  certain other slots.  This 
means that airlines run the risk of ending up with an unsatisfactory portfolio 

A 2.3.

which and how many slots.  Accepting the set 

 number of seats; and 

probably need to develop complex demand for

a limited amount of additional capacity becomes available (e.g. 10-15%), 
but would certainly not be informative where the supply increases 
substantially (e.g. by 30-50%).  In addition, any forecasting exercise could 
be undermined by significant demand shocks (e.g. 9/11 and bird flu) that 
could substantially affect the commercial value of slots. 

Determining prices requires that a number of considerations be taken into 
account.  If prices were set too low, demand would outstrip the supply of 
new capacity and so th

high, there may not be demand for all of the ne
y not being fully utilised.  In practice, prices are more likely to be set 
 rather than too high as they are only intended to form an initial filter 
t the administrative allocation system.  

rices for new capacity have been set and announced, airlines that a
ing to pay those prices apply for the desired slots.  As each slot may still 

rsubscribed if the prices are set too low, slots will be allocated 
h a process analogous to the process in place for allocating current 
ots subject to the c

 se  price.  

icing mechanism allows only limited flexibility for airlines to make 
pplication for individual slots conditional on

of slots, which would have to be addressed by buying and selling slots in a 
secondary market immediately after the allocation. 

3 Participant requirements 

Airlines would have had to undertake detailed business planning to decide 
their willingness to pay for 
prices for the different categories of slots, they would have to submit 
applications as they would currently apply to the pool, specifying: 

• day of the week, time window and frequency; 

• full season or partial season; 

• aircraft type and 

• destination. 
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A 2.4 Mechanism IV: Hybrid auction process 

T nism troduce a simple auction into the allocation 
p ess.  It has echanism II, in that the process would have 
t ages, the f  airlines competed for scheduling rights, 
f ed by a secon ich specific slot timings were scheduled.  It 
w ld use a pri  to select amongst potentially competing 
demands for scheduling rights, somewhat like Mechanism III.  However, it 
would use an auc ne the appropriate charge for a scheduling 
r t, rather tha ing prices with little knowledge about the 

arket clearing level.  

n 
n administrative system, as this could be similar to existing 

ling scheduling rights of a small 
 types.   

A 2.4.

Bid s pecific slots.  A scheduling 
righ
slot
Mechan
on the t etermined in the second 
sta
schedu

his mecha  would in
roc elements of M
wo st
ollow

irst in which
d stage in wh

ou ce mechanism

tion to determi
igh n simply sett

m

The award process would proceed in three stages: 

• A ‘clock auction’ would assign scheduling rights for the large majority 
of available capacity.  A scheduling right would guarantee a 
successful bidder the right to operate either a take-off or landing on a 
weekly basis within a broad time window on one day of the week; 

• A further process to assign specific slots to successful bidders.  This 
could be either an auction or an administrative process.  We focus o
using a
allocation methods. 

• If there were any unallocated capacity, for example because more 
slots could be accommodated within the new capacity when the exact 
traffic mix is known following the second stage of the process, this 
would be allocated by a follow-up process. 

A ‘clock auction’ is a simple variant of a simultaneous multi round auction 
(SMRA) used for selling groups of multiple, identical lots.  In this format, 
there is a common price for identical lots that increases in each round until 
aggregate bidder demand falls to a level where it matches supply.  This 
format would be particularly suitable for sel
number of different

A clock auction is not appropriate to schedule specific air movements in a 
detailed manner, e.g. specific timings.  We discuss the possible use of a 
combinatorial auction to allocate specific slots under Mechanism V.  Within 
this Mechanism, we are using an auction solely to divide up available 
capacity into tranches and allocate scheduling rights accordingly, rather than 
determine specific slot timings. 

1 Design of lots 

der  bid for ‘scheduling rights’, rather than s
t will entitle the recipient to operate either a weekly take-off or landing 
 on one day of the week within a broad time window, as discussed under 

ism II.  The exact day and time of the slot, and any other constraints 
ype of flight that can be operated, will be d

ge of the process.  As in Mechanism II, the proposed categories of 
ling rights are: 
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Table 

Ca

9: Proposed categories of scheduling rights 

tegory Timings 

A 06:00-09:00 

B 

C 12:00-16:00 

D 

E 

09:00-12:00  

16:00-20:00 

20:00-23:00 

 

Prior to e  and state the 
number of available scheduling rights per time window.  Airlines can easily 
ens
specific
specific
numbe
can be

A 2.4.2 

During ith stakeholders, a stakeholder also proposed that 
“priorities” rath
round.  Cap
Priority 2, Prior
timings were t riorities 
held as ther
make their spe
been fitted into the system would the specific slot requests of Priority 2 
tick e
tick

A 2.4.3 Auc

The au in multiple rounds.  In order to prevent bidders 

T  

i)

ii)  number of 

m number of 

 the auction, the airports coordinator would calculat

ure that they get scheduling rights that support paired slots or other 
 combinations of slots as they are bidding simultaneously for a 
 number of scheduling rights of each type.  Bids are made for 
rs of scheduling rights at the prevailing price.  If not all of these bids 
 accommodated, the auction will continue and the price will rise. 

Priorities 

 our discussions w
er than scheduling rights would be auctioned in the first 

acity would be divided up into layers of priority, e.g. Priority 1, 
ity 3, and Priority 4.  In the second round where specific slot 
o be allocated, there would be the same number of p

e were slots available.  Holders of Priority 1 tickets would get to 
cific slot request first and only once these slot requests had 

ets b  considered.  Once Priority 2 requests were allocated Priority 3 
ets would be considered, and so forth.   

tion rules 

ction would proceed 
from waiting until the later stages of the auction to make their bids, there 
would be so-called activity rules.  These would require bidders to make a 
certain number of bids in order to maintain their eligibility to make future 
bids.   This stops bidders ‘hiding in the grass’ and waiting until late in the 
process to reveal their demands. 

he detailed rules for the auction are as follows: 

 The auction proceeds in multiple rounds. 

 Before the auction, the auctioneer will announce the total
scheduling rights available for each category, and a uniform reserve 
price per scheduling right for each category. 

iii) Prospective bidders submit an application for a maximu
slots that they require across all categories at the reserve price, and 
an associated deposit.  Each bidder is assigned an initial eligibility, 
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based
schedul  for in the first round. 

iv) In ea
schedul

ir eligibility in that round. 

vi) 
 round, then their eligibility 

nly submits a bid for 8 

the next round. 

ich demand for all scheduling rights for all 

.  This could happen if 
there is excess demand in one round, prices are increased in response but 

ome significant 

 on their application.  This determines the maximum number of 
ing rights that they can bid

ch round of the auction, bidders submit bids for a number of 
ing rights in each category at the prevailing prices, such that: 

• the maximum number of scheduling rights for any one 
category does not exceed their total eligibility in that round; 
and 

• the aggregate of their scheduling rights across all the 
categories does not exceed the

v) Subject to meeting these conditions, on a round-by-round basis, 
bidders are free to shift their bids for scheduling rights across 
categories in response to changes in relative prices. 

If a bidder does not bid for an aggregate number of scheduling rights 
equal to their eligibility at the start of the
in the next round will be reduced accordingly.  For example, if a 
bidder has an eligibility of 10 in round n but o
scheduling rights, then its eligibility in round n+1will be reduced to 8. 

vii) At the end of each round, the auctioneer determines whether 
aggregate demand across all bidders for scheduling rights exceeds 
available supply: 

• If demand exceeds supply, then the price per scheduled right 
for that category will be increased in the next round.  The 
increment per right is determined by the auctioneer; 

• If demand is less than or equal to supply, then the price per 
scheduled right for that category will remain unchanged in 

viii) If there is a round in wh
categories is less than or equal to supply, then the auction will end.  
The remaining bidders will be allocated rights in each category at the 
prevailing prices. 

It is possible that the auction will ‘overshoot’, i.e. demand for scheduling 
rights in some categories may be less than supply

there is then excess supply in the following round.  In this case there are 
two approaches for dealing with the excess capacity: 

• include the unsold capacity in the third stage allocation process; or 

• assign the capacity to bidders in the clock auction on the basis of bids 
they made at the point that they dropped eligibility. 

The first solution is simpler, though the second would have s
advantages in terms of efficiency of outcomes.  In the case of the second 
approach, the following additional rules would be required: 
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i) igibility will have the option of submitting a 
 of bidding rights across the various 
ion in eligibility: 

t more than one (non-exclusive) package 
bid for scheduling rights; 

• the total number of scheduling rights across all package bids 
may not exceed the reduction in eligibility in that round; and 

• the bid amounts cannot exceed the current prices in the 
auction and cannot be lower than the bidders’ highest bid in 
previous rounds for rights in the relevant category. 

ii) The option of submitting a ‘last and final’ offer will be available 
whenever a bidder reduces eligibility. 

iii) At the end of the auction, if there is an overshoot, any remaining 
scheduling rights will be assigned to bidders based on their ‘last and 
final’ offers.  The rights will be assigned to the combination of 
package bids across categories with the highest collective value.  
Bidders will pay the amount of their bids. 

iv) If there is still any remaining capacity at the end of this process, this 
would be included in the third stage process. 

The second approach may be attractive as it mitigates the risk that 
scheduled rights could go unsold at the end of the first stage unnecessarily 
or that the process could be grossly distorted by one or more bidders 
dropping a very large amount of eligibility late in the auction.  However, one 
side-effect of this rule would be that some bidders may pay different prices 
for the same type of scheduling rights.  Assuming a liquid market, it is 
unlikely that these price differences would be very large.  Nevertheless, to 
avoid gross price differentials that might be perceived as unfair, it may be 
appropriate to set a minimum threshold for bid amounts that would be 
considered, based on a proportion of the closing price for rights in each 
category. 

A 2.4.4 Participant requirements 

Bidders would need to consider how many scheduling rights they would wish 
to purchase and their willingness to pay.  They would need to consider how 
the number of scheduling rights they would wish to purchase might change 
at different prices.  Given this information, bidding in the clock auction 
phase is simple and requires no complex strategies. 

Given the outcome of the clock auction, there would be little immediate 
need for secondary market transactions of scheduling rights unless there 
were changes in an airline’s circumstances.  It should not be the case that 
the clock auction produces an outcome that an airline is unhappy with (e.g. 
not getting pairs of slots, etc.) provided that airlines bid in a rational 
manner.  Clearly if there were a significant period between the first and 
second stages of the allocation process, there would be more scope of 
changes in circumstances and consequent secondary trades. 

 A bidder that reduces el
‘last and final’ offer for packages
categories, based on their reduct

• a bidder may submi
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Having won scheduling rights in the first stage, airlines would have to 
egories, submitting information 

about: 

as under the current system. 

request detailed slot timings within the cat

• day of the week, requested time and frequency; 

• arrivals or departure; and 

• aircraft type and number of seats; 
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A 2.5 

 auction would resolve both competing demands for 
capacity and the fine details of scheduling in one integrated process.  It has 

to pursue substitute portfolios without 
the risk of ending up with fragmented outcomes.  

bids for 
slots or packages of slots.  At the end of each round, provisionally winning 

d ermined.  Current prices would be determined for each 
 the provisional winning bids.  Minimum bids for each lot the 

following round would be equal to the current price plus a modest increment 

hat there was progressive revelation of 
information about the value of lots, allowing bidders to modify their 

ts depending on 

A 2.5.

ves that could simplify the 

ed.  Bidders would nominate usage factors, namely 

• the size of aircraft (chosen from a menu). 

Mechanism V: Combinatorial auction 

This mechanism compromises a single auction stage, unlike the two-stage 
clock auction.  The

the greatest potential to produce efficient outcomes, as a wide range of 
trade-offs in how capacity can be used can be considered.  However, as a 
result it is also the most complex of the mechanisms we have considered. 

The auction would be a variant of a simultaneous multiple round auction 
(SMRA) commonly used for telecoms licences.  It would be adapted to allow 
bidders to build portfolios of slots and 

The auction would proceed in multiple rounds.  Bidders would make 

bi s would be det
slot, reflecting

(say 5% to 10%).  The auction would proceed in rounds, with the prices of 
slots increasing round-by-round where there was bidding activity.  All slots 
would remain potentially available to bidders until the end of the auction. 

There would be activity rules as in the clock auction in Mechanism IV.  The 
activity rules would ensure t

strategies in the light of emerging prices.  For instance, this would allow 
bidders to decide whether to purchase peak or off-peak slo
the price premium for peak slots. 

1 Description of lots in the auction 

Bidders would bid for slots or packages of slots.  Our initial proposal is to 
divide each day of the week into 15-minute time windows, though 20-
minute or 30-minute windows may be alternati
process.  These time windows resemble the sub-constraints currently used 
by the coordinator to smooth demand within the scheduling limits that are 
specified on an hourly basis.   

A slot would entail a right to make an air movement of a specified type 
scheduled within that time window.  A slot would be a bundle of rights to 
use runway, stands and terminal.  When making a bid, a bidder would need 
to nominate how that slot would be used in order for the auction system to 
determine what demands that air movement would make on runway, stand 
and terminal capacity and so determine which bids could be compatibly 
accept

• whether it would be a take-off or landing; 

• the terminal used; and 
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Winning a slot would confer a right to use a slot within these usage factors.  
Where a bidder had won a slot with specified usage factors, he/she would be 

d 
on of 

w other 
r 

arge 

 being 

A 2.5.2

e bid 
es to 

 
of 

for each 

  Each 

 
exceed 

mum 
ainly be 

.  
 of 

o 
a bidder 

 
 

 

age 
here would be no restriction on bids in different blocks winning.  An 

xample bid could look as shown in Figure 3 below. 

expected to use reasonable efforts to conform with the time window an
usage factors.  A penalty regime would apply to persistent transgressi
the usage factors.   

At any time subsequent to the auction, the holder of a slot could apply to 
the coordinator for modification of the usage factors.  Permission would not 
be withheld unless it was infeasible to meet such a request given ho
slots are being used.  There would be a charge for each such request fo
relaxation of usage factors.  This could be either an administrative ch
or, better, related to the implied prices of runway, stand and terminal 
capacity established by the auction. 

Slots would be tradeable on the secondary market, with the new user
subject to the same usage factors as the previous holder of the slot. 

 Auction rules 

Making bids 

Bidders would make bids for multiple packages of slots.  Each packag
would stand or fall in its entirety.  This mechanism would allow airlin
couple take-offs and landings and to ensure that slots mesh to allow
workable scheduling.  For instance, a package bid might be for a pair 
take-off and landing slots at particular times on one day, or pairs 
day of the week (i.e. 14 slots). 

Each slot within the package would have a nominated usage factor.
package bid would have a financial bid associated with it.   

Each individual slot would have a minimum price associated with it and each 
package bid would have to equal or exceed the total of the minimum prices
of the component slots.   Bids for particular packages would need to 
bids made by that bidder for that package in previous rounds.  Mini
bids would initially be set at some level such that there would cert
more demand for slots than could be met. 

Within each round, bidders would be able to submit multiple package bids
In order to simplify the bidding process, bidders would submit blocks
package bids that were mutually exclusive, i.e. at most one of the package 
bids in the block could win.  This provides a simple mechanism for bidders t
express demand for alternative packages of bids.  For instance, 
might want a pair of slots at the same time each day, but be happy with a
variety of different possible times.  The bidder would make package bids for
pairs of slots at a each particular time each day.  These would be a block of 
package bids, as the bidder would want to win at most one of these package
bids. 

Bidders would be able to make many blocks of mutually exclusive pack
bids.  T
e
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Figure 3: Example bid form for SMRA 

Bid block number 1 

Notes: You can submit as many bid blocks as desired.  Each bid block will 
be considered independently of each other bid block you submit 

Nominated usage factors 

Aircraft 
type 

[choose from drop down menu] 

 each factor.  The same usage factors 

 

Fin

c

Terminal 
preference 

Terminal A Terminal B Terminal C Any 

Note: Pick only one category for
apply to all bids within this bid block.  The system would attach an 
expected load factor based on aircraft type. 

ancial bids for packages 

Pa kage number Amount of bid 

1 e.g. £10,000 

2 e.g. £10,000 

3 etc…   

Specification of packages 

Time/ 

day 

6.00-
6.15 

6.15-
6.30 

6.30-
6.45 

6.45-
7.00 

7.00-
7.15 

7.15-
7.30 

7.30-
7.45 

7.45-
8.00 

8.00-
8.15 

8.15-
8.30 

8.30-
8.45 

Etc. 

Mon   1  2        

Tues   1  2        

Wed   1  2        

Thurs   1  2        

Fri   1  2        

Sat   1  2        

Sun   1          

Note: Each bid for a package within this bid block is exclusive.  At most 
one bid from this bid block will be accepted. 

 

 

Whilst it is always possible for a bidder exhaustively to list out every 
possible combination  
p v  

of slots that they might want, the ‘block’ structure
ro ides a simple means for bidders to express demand for slots related to
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s c
parti
fung ould have a more complex problem in 

d current prices 

cepted from each block. 

asonably smoothly from round to round. 

n system. 

B d
current prices and minimum bids 
possible to have full transparency of all bids made, there might be some 
bene
exte ch slot is oversubscribed.  

W  large 

pe ific route plans.  This makes it fairly easy for smaller airlines to 
cipate in the process.  Larger airlines that manage their slots as a 
ible resource across routes w

considering what alternative packages of slots they require. 

Software would be provided for bidders to compile and check the bids that 
they wish to make.  This would be particularly useful for smaller airlines with 
relatively simple demands.  The bids would be loaded into a centralised 
electronic auction system. 

Provisional winners an

Once all bidders had made their bids, the auction system would determine 
the provisionally winning bids.  These would be the set of bids of greatest 
value, subject to each slot being allocated at most once and at most one bid 
being ac

Having determined the provisionally winning bidders, the auction system 
would determine current prices at the end of the round.  These are prices 
such that: 

• provisionally winning bids for packages of slots are equal to the sum of 
the current prices of their component lots; 

• as far as possible, other non-winning bids are less than the sum of the 
current price of their component lots; 

• prices move re

These would be determined by an algorithm within the auctio

Current prices at the end of one round would determine the minimum bids 
for the following round. 

id ers would receive information about bids made in the previous round, 
for the next round.  Whilst it would be 

fit in limiting the information to simple anonymous summaries of the 
nt to which ea

e would expect a round of the auction to take a day.  Given the 
number of bids that some bidders would be making, it could take this long 
for bidders to digest the results of one round and make new bids.  We would 
expect the auction system to be fairly quick in turning around the results of 
a round (less than an hour).  

Activity rules 

Bidders’ activity in the auction would be subject to activity rules.  These are 
intended to ensure that bidders make bids throughout the auction, rather 
than waiting until close to the end. 

Initially, each bidder would have a certain number of eligibility points, 
determined by the size of deposit placed.  The number of distinct slots that a 
bidder may be active on in each round may not exceed the bidder’s eligibility 
points.  For these purposes, a bidder’s activity is the sum of: 
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• the number of slots that it is provisionally winning (initially zero); and  

• the greatest number of other slots that it could win from its current bids 
if they were successful (i.e. the greatest number of distinct slots in any 
of its exclusive package bids). 

Throughout the auction, each bidder would be required to demonstrate 
activity equal to or above some proportion of its eligibility; this proportion is 
the activity requirement.  If the activity of a bidder fell short of the activity 
requirement, its eligibility would be reduced in proportionately.  Initially the 
activity requirement might be around 70%, but would be increased through 
the auction up to 100%. 

These rules give bidders some discretion to see how prices progress before 
making all of their bids.  However, once the activity requirement increases 
to 100%, bidders need to be active on as many lots as they ultimately want 
to win. 

There may be some need to count peak period slots more highly than off-
peak slots for the purposes of calculating eligibility and activity.  Otherwise, 
we might see bidders bidding on relatively cheap off-peak slots to maintain 
eligibility, only to switch back to more expensive slots towards the end. 

Provisionally winning bidders would be able to increase their bids in 
subsequent rounds, but would not be able to withdraw provisionally winning 
bids except in very limited circumstances.  It is possible to allow a small 
number of withdrawals to aid bidders in switching their demand from one set 
of slots to another. 

Close of auction 

The auction would finish when there were no further bids.   

In practice, it could take many rounds to reach the end of the auction.  It 
can be speeded up by: 

• starting the auction at a sufficiently high minimum bid that some 
excess demand is choked off; 

• using a relatively large bid increment until excess demand is 
moderated; 

• designing easy-to-use interfaces for the bidding system software. 

In the event that the auction was in danger of overrunning and 
compromising the timetable for international coordination conferences, there 
would be a last and final round.  Bidders would make a further round of bids 
and these determine the winning bidders.  

A 2.5.3 Participant requirements 

This is the most sophisticated of the five mechanisms we consider.  Whilst it 
has the greatest potential to achieve efficient allocation, it also makes the 
greatest demands on participants. 

Bidders would need to consider the portfolios of slots that they would like 
and how much they would be willing to pay for these.  They would need to 
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compile lists of potential alternative portfolios as well.  We would envisage 
this process, but 

nevertheless bidders would need to undertake some work to integrate their 

ith few interdependencies with existing slot holdings 
and routes. 

that software would be supplied to bidders to assist with 

bidding strategy with their scheduling and route planning processes. 

The auction process could easily run for a month with a new round each day 
or maybe twice a day.  Bidders would need to consider the relative prices of 
different slots at the end of each round and adjust their bids accordingly. 

This is relatively simple for airlines (for example new entrants) bidding for a 
small number of slots w
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Annex 3: Feedback from industry stakeholders 

This 
inter
The discu understanding the feasibility of the five 
m ch
stak
repo

A 3.1 Industry comments on alternative allocation mechanisms 

A 3.1.1 M
rule 

• 

nt system would work at 

• One stakeholder was unsure whether the current system would cope 
apacity release was phased 

and how much excess demand there was for that capacity. 

•

• modified 

• greement on 

A 3.1.2 M

• by most stakeholders as unworkable; the 
business case assessment process was considered to be time 

urce intensive and too 

 in particular this was favoured if it could be rolled 

annex summarises feedback from the UK industry stakeholders and 
national industry bodies with whom we had one-to-one discussions.  

ssions focussed on 
e anisms presented as reported in Section A3.1.  However, industry 

eholders also expressed general views on related points, which we 
rt in Section A3.2. 

echanism I: Administrative process without new entrant 

Many UK industry stakeholders considered that the administrative 
system with or without the new entrant rule could cope in the case of a 
significant amount of new capacity at Heathrow.  Other airports were 
not thought to be a significant issue; the curre
Stansted and probably at Gatwick (as it did at Manchester).   

• Two stakeholders considered that the current system would not be able 
to cope with the excess demand at Heathrow.  

and stated that it depended on how the c

 Some suggested specific criteria could be developed to enhance the 
present selection process. 

Other stakeholders considered that if specific criteria were 
then it would be hard to get agreement on what the new criteria should 
be. 

One carrier thought that it would be hard to get a
removing the new entrant rule. 

echanism II: Administrative process with business cases 

This mechanism was rejected 

consuming (for airlines and administrators), reso
subjective. In addition it was thought to be hard to enforce an airline 
using a slot for a specific route and aircraft type, and that if slots were 
allocated to specific routes this would reduce flexibility in slot trading.  

• A Mechanism II “lite” was favoured by one airline as a means of 
allocating capacity –
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out in Europe to ensure greater transparency. The “lite” version would 
involve a system of agreed published criteria. 

A 3.1.3 M s 

• d 

 correct level. 

nd had transparency up front; however, they still 
considered that it would be hard to set prices especially under a third 

A 3.1.4 M ybrid auction 

• as thought to be feasible by some stakeholders. 

ed by many of the stakeholders to be too 

d be hard 
to coordinate with the other end of a route. 

• s supportive of a simple auction process combined 

diately apparent 

• plexity of the slot allocation 

• r, who was in favour of auctions, stressed that it would be 

ss 
ave to consider 

echanism III: Administrative process with set price

The majority of stakeholders agreed that it would be difficult (an
undesirable) for an administrative body to set prices. In particular with 
the release of significant new capacity it would be very difficult to set 
prices at the

• One stakeholder was somewhat supportive as this approach was 
considered simpler a

runway at Heathrow scenario. 

echanism IV: H

A two-stage process w

• However, the three to four hour time windows suggested for each 
scheduling right were consider
broad.  A broad time window for the scheduling rights would introduce 
too much uncertainty into the scheduling process and it woul

One stakeholder wa
with an administrative second stage. 

• An alternative system of purchased priorities was suggested by one 
stakeholder. 

A 3.1.5 Mechanism V: Combinatorial Auction 

• The majority of stakeholders considered this method to be too complex 
for bidders to participate in and there was some concern that winner 
determination was a ‘black box’, i.e. that it is not imme
to bidders how a computer algorithm determines winning bid. 

One stakeholder suggested that the com
problem at London Heathrow may warrant this type of auction, but that 
it was too complex for other airports. 

A stakeholde
difficult for airlines to make conditional package bids in a combinatorial 
auction and that auctioning scheduling rights in a two-stage proce
would reduce the number of combinations that airlines h
in forming their bid strategy. 
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A 3.2 O h

A nu , the question of 
altern
w o 
of ne s, we summarise the more general points 
made in this subsection. 

A 3.2.1 Issues related to ownership of slots 

• Who can bid in an auction? Concern that if, for example banks could 
own slots this would reduce trading and swapping flexibility. 

• What happens to the revenue generated? If this is not used to reduce 
airport charges then airlines would be paying twice for airport access. 

• Would the ‘use it or lose it’ rule still apply to slots that have been 
purchased? 

• How would slot capacity be defined? Slots on a new runway at 
Heathrow could be specifically for short haul operations and may also 
be terminal specific. 

• Most stakeholders thought that usage rights should be grandfathered to 
keep the process simple and to allow maximum slot swapping and 
trading flexibility. 

A 3.2.2 Competition issues 

• Why should UK operators have to pay for slots when competitors at 
Paris and Frankfurt may not? 

• If foreign airlines were made to pay for slots at London Heathrow, there 
may be reprisals on UK airlines at the other end of the route. 

• Short haul operators were concerned they would be priced out of 
London Heathrow. 

• Auctions may be a disincentive for airlines to start flights to UK airports. 

• One stakeholder considered that auctions would only work if no airlines 
receive state aid. 

A 3.2.3 General points raised by industry stakeholders 

• General comment that the existing process works very well and that 
ACL operates in the overall best interests of the industry.  Most industry 
stakeholders do not believe that auctions are required. 

• A key issue is to maintain current flexibility and avoid any process that 
impacts on trading, swaps or slot sitting.  

t er issues raised by industry stakeholders 

mber of stakeholders pointed out that for them
ative mechanisms is interrelated with a number of other issues such as 

h owns slots and who would receive any revenue generated by allocation 
w capacity.  For completenes
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• There was general support for reform of the new entrant rule at all 
 removing it 

altogether. 

scheduling challenges.  

ew would be beneficial.  

airports – either by reducing the requirement or by

• Alternative mechanisms were considered to be primarily a Heathrow 
issue, although Gatwick also faces significant 

• Integration with the IATA slot allocation process is key. 

• Some airlines suggested that new capacity should be allocated to 
similar timescales as the current IATA process.  However, a couple of 
airlines suggested that additional time (around 18 months to two years) 
to procure aircraft and cr

• Some UK airlines expressed concern regarding lack of transparency in 
how some EU coordinators apply the current process and that this 
needs to be considered for alternative mechanisms. 

• How would the slot pool integrate into the process? What would be the 
definition of “new” capacity? 
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Anne

353. 
seen by developing a simple example: 

354. r first an administrative process for primary allocation.  This could 
either be an allocation process based on applying particular rules or even a 

way of telling who this is. 

356. 
er as possible trading parties.  How difficult this might be 

depends on: 

357. 

e the optimistic assumption that A and B have identified each 
other.  The next step is for them to agree a price. 

                                         

x 4: Understanding bargaining inefficiencies 

The fundamental difference between secondary trading and auctions can be 

• Suppose that there is a single slot pair available to two potential 
buyers, call them A and B. 

• Neither potential buyer knows what the slot is worth to the other, but 
suppose that each conjectures that it is worth somewhere between £0 
and £10m to the other. 

Conside

lottery.  It is reasonable to assume that the seller of the slot has similar 
information about the willingness to pay of the users as the users have 
about each other.55 This means that the seller knows that each is prepared 
to pay somewhere between £0 and £10m, but does not know which of A and 
B has a higher valuation.  Therefore, the seller cannot simply award the slot 
to the highest value user because there is no 

355. For the sake of argument, suppose that the slot was awarded to A.  This will 
be an efficient outcome if B values the slot less.  However, if B values the 
slot more than A, there is potential for mutually beneficial secondary trade.  
There will be prices at which A will be prepared to sell and B is prepared to 
buy.  The greater the difference between valuations of A and B, the greater 
are the benefits from secondary trading (the so-called ‘gains from trade’). 

Where there are potential benefits from trading, A and B first need to 
identify each oth

• how many slot holders there are who might be potential sellers; 

• how many potential buyers there are; 

• the organisation of the secondary market. 

In general, there could be significant problems in A and B identifying each 
other as potential trading parties.  We return to this issue subsequently, but 
for now mak

 
55 practice, the seller might not have as good information about the valuations of   In 
the buyers than the buyers have about each other.  Therefore, our assumption that 
the seller has similar information is optimistic. 
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358. 

359. From A’s perspective, it wishes to secure a price higher than £4m and 
be anything up to £10m.  Therefore, it is 
tly higher than £4m.  Demanding a higher 

he 
 

alogous, but 
w 

360.  other 
they 

and B 

ads to the 

361.  
, then 

 had a 
ugh 

om B’s 

 cannot be 

362. This informal argument demonstrates that where gains to trade are small, 

 surplus that each party is seeking to obtain from the 

363. 

          

Let us say for the sake of argument that A values a slot at £4m, whereas B 
values the slot at £6m.  Therefore, there is £2m of potential gains from the 
trade, which will be split between the two parties according to the price they 
agree.  For example, a transaction price of £5m splits the gains equally 
between the two parties. 

believes that B’s valuation could 
likely to push for a price significan
price results in greater surplus for A if a sale is achieved, but reduces t
likelihood of B accepting its offer.  A will need to trade off these
considerations in determining its bargaining strategy.  B has an
opposite, incentives.  It wishes to achieve as low a price as possible belo
£6m.  

In this bargaining situation, neither party knows the valuation of the
party; there is imperfect information.  Therefore, there is a danger that 
will make incompatible demands.  A may try to push the price up 
push the price down in attempts to capture a larger share of the overall 
benefits of the transaction.  This incentive to capture the benefit le
possibility that the parties may fail to agree. 

Typically, the seller will only accept offers that exceed its valuation on the
slot by a sufficient amount.  For example, if A values the slot at £4m
given its beliefs about B’s possible valuations and bidding strategy, it may 
decide not to accept offers less than £5m.  This means that if B
valuation in the range £4m to £5m, no transaction would occur, even tho
it would be efficient to trade.  The same considerations apply fr
perspective.  Where the two parties are seeking to achieve surpluses that 
sum to more than the gains to trade from the transaction, this
accommodated. 

the transaction may fail to occur.56  Only where the gains to trade are 
sufficiently large will there be enough benefit to split between the buyer and 
seller to make them both content to trade.  For example, if A had a 
valuation of £4.9m and B had a valuation of £5.1m, there is a much 
narrower range of possible prices at which both parties will be willing to 
transact.  In this case, there may be insufficient overall benefit from trading 
to accommodate the
transaction. 

We can summarise the situation in Figure 4.  It is efficient for the slot to be 
sold by A to B whenever B places a higher value on the slot than A.  

                                
56  For a formal model, see Myerson, R. and M. Satterthwaite (1983) ”Efficient 
Mechanisms for Bilateral Trading,” Journal of Economic Theory, 29, 265-281. 
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Therefore, the situations where trade is efficient lie above the diagonal 
(shown in colour.  However, where the difference between valuations is 
small, this will be insufficient for trade to occur, even though B has a higher 
value than A (shown as yellow).  Where the difference between valuations is 
sufficiently large, there will be sufficient surplus for trade to occur (shown as 
green).   

Figure 4: Trading possibilities 
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364. The fact that there are situations in which it would be efficient for A to sell to 
B and yet trade does not occur means that secondary trading based on 
bilateral bargains will not yield fully efficient outcomes.  There are many real 
world examples of bargaining inefficiencies.  For example, the housing 
market generally operates on the basis of bilateral bargains between buyer 
and seller.  Often these fail to conclude because one side is trying to 
increase its surplus. 

365. Auctions can achieve more efficient outcomes than secondary trading can 
alone.  Instead of allocating the slot to A and allowing secondary trade to 
occur where B values the slot sufficiently more than A, suppose that an 
auction was conducted.  With a simple open auction, if the price was less 
than the willingness to pay of both A and B, then both would make bids and 
the price would rise.  The price would continue to rise until one of the two 
potential buyers dropped out.  Clearly it is never rational for a potential 
buyer to drop out at less than its willingness to pay.  Therefore, the highest 
value buyer wins the slot, at a price determined by the willingness to pay of 
the other buyer.   
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366. The auction achieves an efficient outcome even in situations where 
e.  For 

 suppose that B values the slot a little more than A.  If the slot 
cated to A using an administrative process, the gains to trade may 

not be sufficient for secondary trade to occur.  However, using an auction for 
n the first 

secondary trading would have failed to achieve an efficient outcom
example,
were allo

primary allocation would lead to the slot being allocated to B i
instance. 

367. We can also see from this example that if there were a large inefficiency in 
primary allocation, we can expect the secondary market to resolve this, as 
there would be large gains to trade.  Therefore, although there is a benefit 
of auctions over other primary allocation methods in the presence of 
secondary trading, this is self-limiting.  Nevertheless, the benefit could still 
be considerable, as we discuss in Section 10. 
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Annex 5 efits of an 

A 5.1 
all

A 5.1.1

369. We assume that secondary trading is possible, but that it would operate 

buy and sell requests can be matched by a market 
maker or through an automated process.  In our base case, the secondary 

s of the type discussed in 
icular, this assumes that 

there is no legal uncertainty around secondary trading, so arguably this 
ons 

370. 
 

on 

he 
 of 

ion, 
tial 

arly 

371. 
in fact 

  In 

ial 
users with highest willingness to pay (in particular, that it is common 
knowledge who the two strongest potential users are); and 

: Methodology for estimation of ben
auction 

Efficiency benefit of auctions relative to administrative 
ocation 

368. We first estimate the potential efficiency benefit for using an auction to 
allocate slots rather than an administrative allocation.  We focus primarily on 
the case of allocation of a representative single slot (as this is tractable to 
analyse), then subsequently discuss what this approach tells us about the 
simultaneous allocation of many slots. 

 Inefficiencies unresolved by secondary trade 

through bilateral negotiations.  In particular, we assume that trading 
volumes are insufficient to allow a centralised and intermediated secondary 
market where multiple 

market would be subject to bargaining inefficiencie
Section 3.3.2, but no other inefficiencies.  In part

better corresponds to a hypothetical situation following new Slot Regulati
that formalised secondary trading, rather than the current situation. 

Clearly the relative efficiency of using an auction will depend on how 
effective the administrative allocation process is in identifying the most
efficient users of slots.  Given that the administrator has little informati
about the relative willingness to pay of different users, there is no guarantee 
that the most efficient user will be selected.  In the worst case, where t
administrator has no information whatsoever about the willingness to pay
different potential users, the allocation process may be little better than 
holding a lottery.  However, this may be an overly pessimistic assumpt
since often the administrator will have some information about how poten
users might use a slot and may be able to filter out those with particul
weak cases for using the slot. 

In line with our approach of making conservative assumptions that, if 
anything, underestimate the benefits of auctions, we suppose that 
the administrator had quite good information to choose between competing 
users and can get fairly close to achieving an efficient outcome.
particular, we suppose that: 

• the administrative system is able to filter out all but the two potent
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• of the two potential users with highest willingness to pay, the 
administrative allocation awards the slot to each potential user with 
equal probability (so there is a 50% chance that the slot will not be 
awarded to the user with highest overall value). 

372. This seems to significantly understate of the complexity of allocating a peak 
t e
man e administrator might need to decide 
b w
user

373. In the event that the slot is inefficiently awarded, secondary trading may 

 there should be no difficulty for the seller 

Figure 5: Summary of allocation possibilities 

im  slot at a highly congested airport such as Heathrow. There could be 
y potential users of the slot and th

et een these without necessarily being able to identify the two potential 
s with the highest willingness to pay. 

rectify this.  Given that we are assuming it is common knowledge who the 
two strongest potential users are,
of a slot to identify the potential buyer.  Therefore, we have assumed away 
the problem of search in secondary markets.  However, the two parties may 
still fail to agree a price at which both are willing to transact even if it is 
efficient for them to do so.  A summary of the possible outcomes is shown in 
Figure 5.   

374. We assume that where secondary trade occurs, there are no delays and it 
occurs immediately subsequent to primary allocation.  Again, this is a rather 
optimistic assumption. 

Identity of two potential users with highest WTP
common knowledge amongst slot administrator
and potential users

Administrative allocation

Slot given to user with
highest WTP

Slot given to user with
second highest WTP

Secondary 
trade fails

Secondary 
trade succeeds

Efficient outcome

Efficient outcomeInefficient outcome

Trading counterparty
 identified

50% 50%

 

 

6 September 2006 127 



 Annex 5 

375. These assumptions are highly conservative.  By assuming that it is common 
knowledge who the two highest value users are, we dramatically reduce the 
scope for inefficient allocation.  For example, suppose instead that it was 
common knowledge who the three strongest potential users were.  In this 
case: 

• the probability of the administrative allocation picking the highest value 
potential user drops to one-third; 

• there is an additional problem with secondary trading as the potential 
seller of a slot can identify two potential buyers, but will not know 
which of the two has highest value. 

T s 
as co

376. By assuming tha

377. estimate the average efficiency of the 
administrative allocation procedure.  We apply the Myerson-Satterthwaite 
m d
that 

• 

• there are no transactions costs or impediments to trade other than 

378. We make the assumption of uniformly distributed uncertainty about 

ments of secondary market efficiency, notably by Ofcom.58  

379. The assumption of no other transactions costs or impediments to trade is 
again a conservative assumption.  In practice, there may be significant 
transaction costs, for example arising from legal work or due diligence.  

                                         

hi alternative gives a substantially greater chance of inefficient allocation 
mpared with our base case. 

t there is common knowledge of the identities of the two 
strongest potential bidders, we are supposing that there is much richer 
information available to effect efficient allocation than is likely to be the case 
in practice.  Therefore, we are being very optimistic indeed about the 
effectiveness of administrative allocation followed by secondary trading. 

Given these assumptions, we can 

o el to calculate the likelihood of efficient secondary trade in the event 
the administrative allocation is not efficient.  We assume that: 

both buyer and seller have uniformly distributed valuations between 
zero and some common upper bound57; 

bargaining inefficiencies. 

valuations primarily for technical reasons, as it is possible to solve the 
Myerson-Satterthwaite model explicitly in this case.  This has been used in 
other assess

 
57  Strictly, we should consider the distribution of valuations conditional on A and B 
being the two highest valuation bidders.  For simplicity, we are assuming that the 
posterior distribution of valuations conditional on this information is uniform. 
58  See for example Annex B of the RA/Ofcom joint consultation on spectrum trading 
(2003).  The Myerson-Satterthwaite result was used for assessing the benefits of 
allowing secondary trading. 
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Also, potential trading parties may take time to identify each other or may 
even fail to do so at all (i.e. there may be search costs). 

380.  
 

her 
 

 
  

381. 
 the 
pper 

 

sm 
rd 
n 

(vb) exceed the seller’s valuation (va) by 25%.  Therefore, this result 
imposes an upper bound on the efficiency we can expect regardless of 

• A related result by Chatterjee and Samuelson has shown that a simple 
bargaining proce und. 

382. Therefo  will be an 
utcome.  Again these outcomes are illustrated by the white band 

 Figure 6. 

Given these assumptions, we can describe the potential for secondary
trading and calculate the average efficiency of the administrative process. 
Suppose that user A is awarded the slot and that user B is the ot
potential user (this is just a labelling convention to refer to the two users). 
Let va be the willingness to pay of user A and vb be the willingness to pay of 
user B.  By assumption, A and B have the two highest willingnesses to pay
for slots, but either A or B may have the overall highest willingness to pay.
We can illustrate the various possible outcomes in Figure 6: 

• where va > vb, (lower right grey area) the administrative allocation 
process directly awards the slot to the user with highest willingness to 
pay; 

• where va < vb, (upper left blue area and white band) the administrative 
allocation process does not award the slot to the user with the highest 
willingness to pay, so efficient allocation relies on secondary trading. 

Where the administrative process fails to achieve efficient allocation, there 
are two possible outcomes.  If there is a sufficiently large gap between
valuations of the buyer and seller, then secondary trade will occur (u
left blue area).  However, where the gap between valuations is small,
efficient trade will not occur (white band).  Given the assumption of a 
uniform distribution for valuations: 

• Myerson and Satterthwaite show the efficient bargaining mechani
that maximises overall gains to trade (and does not involve a thi
party) leads to transfer of the slot if and only if the buyer’s valuatio

the nature of bargaining process. 

ss can achieve this upper bo

re, we suppose that where va < vb < va+1/4, there
inefficient o
in
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Figure 6: Efficiency of outcomes 
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383. We measure the efficiency of outcomes as the ratio: 

 

Value to user awarded slot 

Maximum achievable value of slot to highest value user 

%

 

Therefore, where a slot is allocated to the highest value user, efficiency is 
100%.  Efficiency below 100% represents a potential for gains to secondary 
trade, in that the slot is not currently allocated to the highest value user. 

384. On an ex-ante basis, any of the possible outcomes in the square shown in 
Figure 6 are equally likely to occur given our assumptions.  We wish to 
calculate the average efficiency of outcomes given these various possible 

the case va > vb  (the lower right grey area) occurs with probability ½ 
and achieves efficiency of 100% due to the administrative process 
awarding the slot to the highest value user; 

valuations.  There are three possible cases we need to consider: 

• 
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• the case va < vb < va+1/4 (the white band) occurs with probability 7/32 
and does not achieve full efficiency through secondary trading.  

 

385. 

A 5.1.2

386. 
 

 

                                         

Efficiency is va/ vb, which on average equals about 70% over this
region59; 

• with probability 9/32, va+1/4< vb (the upper left blue area) and 
achieved efficiency is again 100% due to successful secondary trading. 

Therefore, we can calculate the expected level of achieved efficiency by 
taking a probability-weighted average across all these possible cases.  It can 
be shown that the average level of efficiency is about 93% across all the 
possible cases.  Therefore, there is a 7% efficiency loss under these 
assumptions.  This is our base case assumption. 

 Mismatch between buyers and sellers 

Again, it is important to emphasise that the assumptions made here are 
conservative.  In particular we are assuming that there are no other
impediments to secondary trading.  For example, as an illustration, suppose 
that A and B did not necessarily automatically identify each other as
potential trading partners and that there was a probability of a ‘mismatch’ in 
the case that secondary trade was needed.  The situation is as shown in 
Figure 7. 

 
59 It can be shown that the average value of va/vb over this region is equal to (7-2 ln 
2)/8. 
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Figure 7: Outcomes with possible failure to match buyer and seller 

Administrative allocation

Slot given to user with
highest WTP

Bilateral bargaining

Secondary
eedstrade succ

Secondary 
trade fails

Efficient outcome

50% %50

S o user with
second highest WTP

lot given t

Counterparty found Mismatch

1-m

Inefficient outcomeEfficient outcome

m

387. se case. 
Table 10 recalculates average efficiency in this case given a certain 

 highest value users.   

 

 

Here there is a significant reduction in efficiency relative to the ba

mismatch probability.  Notice that even in the case that buyer and seller 
never find each other (m=100%), efficiency is still 75% under our 
conservative assumptions, as half the time the slot is given to the highest 
value user and half the time to the second highest value user, whose 
valuation will on average be half the valuation of the highest value user.  We 
still obtain this level of efficiency due to the strong assumption that the 
administrative process can identify the two
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Tabl
mat

Pro

e 10: Average efficiency when buyer and seller may not be 
ched 

bability of mismatch Average efficiency 

0% 93% 

10% 92% 

20% 90% 

50% 84% 

70% 81% 

100% 75% 

 

As an alternative to our base case, we also carry forward an alternative 
scenario in which there is a mismatch probability of 50%, i.e. there is an 
equal chan

388. 

ce that buyer and seller will match.  In this case, there is a 16% 
 

A 5.1.3

389. 

390. example, it demonstrates that even in the 

Therefore, we do not develop this 

ficient allocation 
y also to consider 

whether slots are substitutes or complements for users.  Therefore, we 
ary trading when 

efficiency loss, a little more than double our base case.  This could also be
interpreted as an efficiency loss due to transaction costs. 

 The case of many slots 

In contrast, this simple example of allocation of a single slot through an 
auction can be expected to be fully efficient under the assumptions we have 
made above.  For example, a simple open auction of the slot would lead to 
the slot being allocated to the user with highest willingness to pay. 

Although this is a highly stylised 
simplest possible circumstances there is a significant difference in the 
efficiency that an auction can achieve and what secondary trading can 
achieve.  If we start to consider the added complexity that is likely in a real 
world setting, there are good reasons to expect the differences between 
administrative allocation and auctioning to be even greater than the 7% 
efficiency loss estimate of our base case: 

• In practice, the administrator might not be able to identify the two 
potential users with highest willingness to pay.  The efficiency loss from 
administrative allocation would be much greater in this case, though it 
is difficult to estimate without detailed specification of the information 
available to the administrator.  
scenario. 

• Where many slots are allocated, rather than a single slot, there is a 
substantial increase in the difficulty of achieving an ef
through the administrative system, as it is necessar

would expect a relatively greater role for second
considering the allocation of multiple slots in a simultaneous process.  
However, secondary trading itself becomes more complex once there 
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are multiple lots in play.  For example, a buyer may need to engage 
with more than one seller to acquire the combination of lots it needs.  
In contrast, a well-designed auction can allow bidders to pursue 

391. 

 assumptions about the information available to the 
administrator as a conservative lower bound on the likely inefficiencies in 

A 5.2 

392. 
istrative allocation relying on secondary trading due to inherent 

inefficiencies in secondary trading.  However, we must also recognise that 

 allocation fossilised in place.  Rather, there will 
b c
trading, as 
high

393. T r
This nitial primary allocation of slots will become 
increasingly less relevant.  For example, suppose that airlines’ valuations of 

initial allocation would have 
li e

394. This means auction over and above secondary trading 
d r
relat
using

395. In order to assess the speed at which the efficient allocation of slots is likely 
to change, we can look at existing volumes of secondary trading at 
congested airports.  Clearly secondary trading may reflect: 

 

• correction of any inefficiencies in primary allocation. 

substitutes and complements.  For example, simultaneous multiple 
round auctions, combinatorial auctions and other designs have been 
developed specifically to achieve reasonably efficient allocation in the 
presence of substitutes and complements.  Therefore, there is good 
reason to expect that the comparative benefit of auctions relative to 
administrative processes will be greater when multiple lots are being 
awarded. 

These factors suggest that the benefit of auctions relative to administrative 
allocation processes are likely to be greater than our estimate.  However, 
estimating this benefit when many slots are involved is not amenable to 
theoretical modelling; rather, an experimental approach would be more 
appropriate.  Therefore, we take the likely inefficiencies in the single slot 
case under optimistic

practice.   

Decay over time of the efficiency benefits of primary allocation 

So far we have seen that the use of auctions can bring benefits relative to 
using admin

we cannot expect the efficient allocation of slots to remain unchanged over 
time, with the initial primary
e hanges in the circumstances of airlines that may lead to secondary 

the highest value user of a particular slot today may not be the 
est value user in the future. 

he efore, changing circumstances produce some churn in slots over time.  
means that the i

slots five years after initial allocation bore little relationship to their initial 
valuations.  In this case, the efficiency of the 
ttl  bearing on the current efficiency of slot use. 

that any benefit of an 
ep eciates over time.  The faster different airlines’ valuations change 

ive to one another, the faster will the relative efficiency benefits of 
 an auction be eroded. 

• adaptation by airlines to change circumstances; and
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F  
airpo
rectif g to a lower on-going level 
reflecting the need for trading to adapt to changing circumstances. 

396. 

ging circumstances, rather than the need 
to fix inefficiencies in primary allocation.  Table 2 shows that recent 

ret secondary trading volumes.  If airlines’ 
valuations of slots change, the Myerson-Satterthwaite model suggests that 

ary trades, even if they may create inefficient 
allocations. 

398. odel to interpret the rate of secondary 
trading.  We suppose that: 

• 
hange and are redrawn from the uniform 

, but they 

                                         

or example, when secondary trading was allowed for the first time at US 
rts, there was an initial pulse of trading as initial inefficiencies were 
ied, with trading volumes then droppin

Secondary trading as a result of inefficient primary allocation of new slots is 
only a major issue if there is allocation of significant new capacity.  If we 
take Heathrow as a benchmark, although there has been some modest 
incremental growth in capacity, there has not been any allocation of 
significant new capacity.  Therefore, we can take existing levels of secondary 
trading as being motivated by chan

secondary trading volumes at Heathrow have been about 1.5% per annum 
in recent years (post 9/11).  However, it could be that legal uncertainty is 
impeding secondary trading and that a firmer legal basis for slot trades 
would increase trading volumes.  Therefore, we also investigate the 
possibility that the turnover of slots through secondary trading increases to 
5% per annum.  This rate of secondary trading is higher than that envisaged 
in the NERA report.60

397. The next question is how to interp

secondary trade will only occur if the potential buyer’s valuation exceeds 
that of the seller by a sufficient amount.  Therefore, not all movements in 
valuations will lead to second

We use the following stylised m

each year there is a probability, r that the valuations of the highest and 
second highest value users c
distributions assumed above; and 

• the highest and second highest value users may swap places
remain the top two. 

399. Where users adjust their valuations following an initially efficient allocation 
of the slot, there are three possible outcomes: 

• the identity of the highest value user remains unchanged, which 
happens with probability ½;  

• the previously second highest value user becomes the highest value 
user, but the difference in valuations is insufficient for secondary trade 

 

ion, DG TREN, January 2004. 

60  NERA, “Study to access the effects of different slot allocation schemes”, A final 
report to the European Commiss
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to occur.  Using the Myerson-Satterthwaite model with the assumptions 
made above, this situation occurs with probability 7/32; and 

400. 

 per annum in our base case and 

401. cient.  
If h
could become efficient due to changes in the valuations of users.  For 
simplicity, we do not take this effect into account.  This leads to a modest 
o r cation becomes 

A 5.3 Economic value of aviation  

402. We t
stud y.  This is the 
most recent availab

403. OEF 
cate

• its impact on other sectors, UK productivity and economic growth. 

404. The allocation mechanism is likely to have a direct impact on the value-
added of airlines. Differences in airlines’ willingness to pay for slots directly 
represent differences in their anticipated value-added, i.e. their revenues 
less cost of inputs.  For example, a 10% increase in value-added represents 

                                         

• the previously second highest value user becomes the highest value 
user and the difference in valuations is sufficient for secondary trade to 
occur.  This occurs with probability 9/32. 

This means that starting from an initially efficient situation, we will observe 
secondary trade in any given year with probability 9r/32.  A previously 
efficient initial allocation (as would result from any auction) would decay into 
an inefficient allocation with probability 7r/32.  Therefore, the benefits of an 
initially efficient allocation decay at a rate equal to 7/9 times the rate of 
secondary trade (which we take at 1.5%
5% per annum as an alternative). 

This calculation applies to a situation where the allocation is initially effi
 t is is not the case, we to bear in mind that initially inefficient allocations 

ve statement of the rate at which the efficient allo
increasingly inefficient over time.  Therefore, again we are calculating a 
lower bound on the benefits of efficient initial allocation. 

ake as our starting point the 1999 Oxford Economic Forecasting (OEF) 
y61 on the economic benefits of aviation to the UK econom

le study. 

estimate the value from aviation by looking into a wide range of 
gories of benefit, including:  

• the direct GDP contribution of aviation, including its direct value-added, 
the employment it generates, and the contribution of aviation related 
services, including tourism;  

• its financial contribution to profits, taxes and the balance of payments; 

• the consumer surplus of those purchasing air transport; and 

 

1999. 

61 “The contribution of the aviation industry to the UK economy”, Oxford Economic 
Forecasting, November 
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a 10% increase in willingness to pay for slots.  A more efficient allocation of
slots would
greater value-added.  

 
 result in slots being allocated to airlines who could generate 

Therefore, a 10% increase is slot allocation efficiency 

405. 

nge in 
consumer surplus that is proportionate to the change in value-added in the 

d and 
s that used by OEF. 

406. For the p mat  of sl n, we  
only on the t econom tion o ica

 the value added by airlines,62 tot tp in in
inpu s; 

the e us d tio om

4 o om nefits uld affec  
 a n e c n he  ar icu tim

• we suppose to the avia
ind  u d t n ny ese s w
still uir ar f h ts se  

knock-on effect on UK economic growth 

408. The efficiency gains from using auctions for primary allocation would only be 
d where 

competing demands for slots need to be resolved.  As an illustrative 

                                         

(as defined above) would be associated with a 10% increase in value-added 
in the aviation industry. 

Consumer surplus is very likely to be affected by slot misallocation.  
Differences in willingness to pay for slots are likely to be associated with 
differences in the attractiveness of services to end customers, rather than 
sustained differences in costs.  In the long-run, all airlines effectively 
operate with similar technologies and with a similar cost base.  We assume 
that changes in the efficiency of slot allocation produce a cha

aviation industry, assuming the same relationship between value-adde
consumer surplus a

urpose of esti
 most direc

ing the impact
ic contribu

ot allocatio
f aviation, specif

concentrate
lly: 

•  i.e. the al ou ut by airl es m us the 
t cost and 

•  consum r surpl  enjoye by avia n cust ers. 

07. We suppose that other categories f econ ic be  wo be un ted
by slot
In particular: 

llocatio or els an be ig ored w re they e diff lt to es ate.  

 that the
naffecte

 economi
 by slo

c output of
allocatio

 suppl
, as ma

iers 
 of th

tion 
ould ustry is  input

 be req ed reg dless o ow slo were u d; and

• we do not take account of any 
or wider benefits, though arguably there could be effects on these 
categories of benefits due to slot allocation if more efficient slot 
allocation allowed services to better match consumers’ needs.   

achieved at airports where capacity is significantly scarce an

example, we consider the potential benefit of a capacity increase at 
Heathrow due to a move to mixed mode.  For this reason, we need to 
identify the proportion of total airlines’ value-added and consumer surplus 
that can be ascribed to Heathrow in particular.   

 
62  In the OEF study, these are defined as companies with standard industry 
classification (SIC) 62. 
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A 5.3.1
H

4, more than 60% of terminating international business 

 Total 

 Proportion of the economic value from aviation generated at 
eathrow 

409. Airport statistics show that in 2005, 29.7% of passengers at all UK airports 
passed through Heathrow.63  Clearly passenger numbers are not necessarily 
a good reflection of the relative economic contribution of different airports.  
Nevertheless, it is reasonable to expect the contribution of Heathrow to be 
proportionately greater than traffic numbers would suggest, as Heathrow 
amounts for a greater share of high-value services.  For example as shown 
in Table 11, in 200
passengers at coordinated UK airports came into Heathrow airport. 

Table 11: Survey of terminating passengers (000s) at main UK 
airports in 2004 

International 
Business 

International 
Leisure 

Domestic 
Business 

Domestic 
Leisure 

Airpor  t UK Foreign UK Foreign UK Foreign UK Foreign 

Gatwi 098 3862 1180 35 1469 88 26536 ck 1556 1247 17

Heathrow 8164 6905 14791 9879 2425 109 1220 123 43615 

Luton 648 351 3533 1010 620 18 805 68 7053 

Manchester 1373 846 12748 1499 1448 175 1175 197 19462 

Stans 18283 ted 1503 1033 8885 4599 855 27 1289 92 

Total 13244 114948 10381 57061 20845 6528 364 5958 569 

% at L 22% 38% HR 62% 67% 26% 47% 37% 30% 20% 

Source: CAA Survey 2004 Table 04 

In the absence of any other reliable data, we suppose conservatively that 
30% of the UK economic contribution of aviation estimated by OEF can be 
ascribed to Heathrow, considering 40% as an alternative assumption.  

 Growth of economic value from aviation at He

410. 

A 5.3.2 athrow 

411. ion of 
aviation over time.  From 1998 to 2015, the value-added of the aviation 
i s at an average of 3.9% per annum.  This is antly faster 
than likely GDP growth and reflects an extrapolation of previous growth in 
a his sustained trend co ly 
b  ca .  Th e, 

                                       

OEF assumes that there is significant growth in the economic contribut

ndustry grow  signific

ir traffic and passenger numbers.  However, t uld on
e accommodated with some increase in future airport pacity erefor

   
63 UK Airport Statistics - 2005 Annual - Table 01 
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t  o
futur

412. For t value from aviation in congested 
ai
e c
assu eathrow, the value-

er 
 

or the UK. 

.  Specifically, OEF assumes that the 

A
ca

414. We suppose that new capacity would allow a sustained 10% increase in 

415. As we wish to consider specifically the potential economic contribution of 
s 

ed by OEF for 2006 and 2010.  This is 
ons that 30% (40%) of this 

he verall trend is due in part to economic growth and in part to anticipated 
e capacity.   

his reason, the growth of the economic 
rports might be lower without capacity increases, due to congestion 
ffe tively limiting the potential to further increase capacity.  Therefore, we 

me that unless there is a capacity increase at H
added generated at this airport would grow at a slower rate of 2% p
annum from 2006, in line with likely long-run economy-wide economic
growth f

413. The forecasts provided by OEF suggest that growth in consumer surplus will 
be significantly greater than the growth in airlines’ value-added.  Therefore, 
in order to calculate the impact of the capacity increase on consumer 
surplus, we examine the correspondence between value-added growth and 
consumer surplus growth used by OEF
ratio of consumer surplus growth to value-added growth is 1.4.  Thus, we 
estimate the consumer surplus at Heathrow to grow at 1.4 times the rate of 
the airlines’ value-added.  Using this approach, the consumer surplus at 
Heathrow is assumed to grow, in the absence of a capacity increase, at 
1.4x2%=2.8% per annum. 

 5.4 Impact of allocation method on economic contribution of new 
pacity 

traffic.  For our base case, we assume this capacity increase would take 
place in 2006; we also consider the more plausible scenario of capacity 
being increased in 2010, when the base level of economic benefits from 
aviation to which the capacity increase would apply would be greater. 

new airport capacity, we take airlines’ value-added and consumer surplu
from aviation users as estimat
summarised in Table 12.  Using our assumpti
value can be ascribed to Heathrow, we obtain our estimates of the value-
added and consumer surplus from airlines at Heathrow.  

Table 12: OEF forecasts of economic value of aviation in the UK 

Base year 2006 2010 

Value-added of aviation (£bn in 2006 prices) 8.7 10.1 

Consumer surplus from aviation (£bn in 2006 prices) 10.4 12.8 

 

416. We then calculate the impact of: 

6 September 2006 139 



 Annex 5 

• a 10% capacity increment at Heathrow on the airlines’ value-added and 
consumer surplus generated at Heathrow, assuming the new capacity 
was allocated using an administrative allocation with consequent 
inefficiencies as estimated above; and 

A 5.4.1  and consumer 
surplus 

417. We assume that, if the new capacity were allocated using an administrative 
allocation method as used to date, the increase in capacity would translate 
into a proportionate increase in the value-added from airlines.  Therefore, a 
10% capacity increase at Heathrow results in a 10% increase in the airlines’ 
value-added generated at Heathrow.   

418. In practice, there could be an increase in competition following the release 
of new capacity.  This could lead to some value-added being translated into 
even greater consumer surplus as price-cost margins narrow.  For simplicity, 
we have not taken such a possibility into account given that the capacity 
increase we are considering is small, but significant. 

419. Applying the relationship between consumer surplus growth to value-added 
growth ratio calculated from OEF forecasts, we estimate that the impact of 
the capacity increase on consumer surplus is an increase of 14%.   

420. In our base case, we assume that the increase in capacity takes place in 
2006, and thus apply these effects to the base value-added and consumer 
surplus estimates for 2006.  For our alternative scenario where the capacity 
increase is assumed to take place in 2010, we apply this increase to the 
value-added and consumer surplus estimates for 2010. 

A 5.4.2 Calculating potential benefits of using an auction instead of 
an administrative allocation 

421. As explained above, using an auction instead of an administrative allocation 
results in efficiency gains that, under conservative assumptions, may 
increase the value of slots to users by 7% to 16% (depending on which 
assumptions are used).   Depreciating these gains over time to reflect the 
potential decay over time of the efficiency of an initially efficient allocation, 
we derive the year-on-year increase in the value that airlines obtain from 
the slots resulting from using an auction instead of an administrative 
allocation method.   

422. We estimate the benefits from using an auction as: 

• the increase in airlines’ value-added, calculated as the efficiency gains 
from using an auction times the value-added resulting from the 
capacity increase; and 

• using an auction mechanism instead of an administrative allocation on 
value-added of airlines and on consumer surplus. 

 Impact of capacity increase on value-added

6 September 2006 140 



 Annex 5 

• the incremental consumer surplus that results from this increase in 
lue-added, using the ratio of consumer surplus growth over value-

added growth and applying the increase to the consumer surplus 
resulting from the ca city increase 

W te the ben e 
in acity, and c
the capacity increase take
rate of 3.5%.  All figures a

va

pa

e then calcula
crease in cap

efits per annum for a period of 20 years from th
alculate the net present value at the year in which 
s place, using the standard HM Treasury discount 
re deflated to 2006 pounds. 
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Clock auction A clock auction is a distinct variant of the SMRA, 
which is used for selling multiple, identical lots.  In
this format, the auctioneer announces a price at 
the start of each ro

 

und and bidders respond how 
many lots they want at that price.  There is a 
common price for identical lots that increases in 
each round until aggregate bidder demand falls to 
a level where it matches supply. 

Consumer surplus Consumer surplus is the economic gain accruing 
to a consumer (or consumers) when they engage 
in trade.  The gain is the difference between the 
price they are willing to pay and the actual price 
they purchased the good or service for.   

Downstream market Downstream refer to the economic market for 
provision of goods and services derived from a 
particular input.  For example, the use of airport 
slots is an input to the production of air traffic 
services, hence in relation to airport slots, air 
traffic services are downstream markets. 

Dutch auction As clock auction except prices start high and are 
lowered round by round until demand matches 
supply. 

Externality An externality is the effect of a transaction 
between two parties on a third party who is not 
involved in the carrying out of that transaction. 
Externalities can be either positive, when an 
external benefit is generated, or negative, when 
an external cost is generated from a market 
transaction 

PSO A Public Service Obligation (PSO) is a policy 
instrument that can be used to provide protection 
for regional services, subject to strict criteria 
being met.  Protection can be provided either by 
reserving slots at congested airports, or by 
providing subsidy for services that could not 
operate on a commercial basis.  EC Regulation 
2408/92 outlines the rules governing the use of 
PSOs for air services. 

SMRA In a Simultaneous Multiple Round Auction (SMRA), 
participants bid simultaneously for different lots.  
The auction proceeds over several rounds and 
after each round current winning prices for the 
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different lots are announced.  Bidders can change 
the lot or combination lots they are bidding for as 
relative prices develop.  The auction closes when 
there is no more bidding activity and final prices 
and winners are announced. 

Valued-added Value-added is the contribution to the economy of 
each individual producer, industry or sector.  This 
is added up at macro level to calculate total gross 
domestic product. 
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