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London Assembly Transport Committee — Technical Advice

EXECUTIVE SUMMARY

1. York Aviation was appointed in late December 2012 to provide technical
advice in relation to airport capacity to support the work of the Committee.
The scope of our engagement is to analyse relevant data on the use of airport
capacity and current and future demand for air travel to identify scope for
different ways to use airport capacity and to undertake a literature review of
the different options for addressing the issue of airport capacity in the short,
medium and long-term.

2. This report will focus principally on the 5 main London airports and will cover:
»  Current Patterns of Usage and Demand at the London Airports;
»  The Patterns of Air Services at the London Airports;
»  Airport Capacity — how it is measured and used;

»  Capacity Development Options, including projections of demand.

Patterns of Airport Usage and Demand

3. Our main finding is that the pattern of air services from each of the airports is
reflective of its local catchment area market, in particular for outbound travel
by UK residents. Although significant demand for air travel is concentrated in
Central London, Westminster and the City in particular, this is largely related
to foreign or UK regional trips to Central London. There is also a substantial
inbound tourist market to Central London. These inbound markets are
spread across the airports to a greater extent reflective of the services offered
by the airlines.

4. Heathrow and London City are the airports most reliant on business travel
and on inbound passengers, not surprisingly given their greater proximity to
Central London. The other airports have more of a focus on leisure and
outbound passengers, although Gatwick under its new ownership is seeking
to attract more business travel.

5. Surface access to the airports is also critical. Road access is as important as
public transport access, with high proportions of passengers still using road to
access most airports, other than from Central London. Heathrow has 31% of
passengers accessing it by road, with 42% at Gatwick, 48% at Luton and
40% at Stansted. London City has the highest public transport share at 53%.
There is also high usage of taxis at Heathrow and London City.
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10.

11.

12.

Last year, the London airports handled nearly 135 million passengers. In
2010, the number was 127 million passengers, of which 22% were
transferring between flights. 85% of all transfer passengers at the London
airports are using Heathrow. Using Heathrow survey data, which counts
each transfer passenger twice on each of their arriving and departing flights,
some 36% of passengers using Heathrow in 2010 were transferring between
flights. An alternative view is that each transfer passenger should really only
be counted once, in which case the proportion of transfer passengers at
Heathrow would fall to 22% of actual passengers using the Airport in 2010.

Most of the flights using the London airports are carried passengers on
commercial scheduled and charter flights. Other than at Luton and Stansted,
the proportion of pure freighter and business/general aviation flights at the
airports is very low indicating that there is little scope for increasing available
capacity by relocating such flights, particularly at Heathrow and Gatwick.

In the light of the existing pattern of demand across the London airports, a
key issue is the extent to which a new airport in the Thames Estuary would
meet the air travel demand from the West of London and how two hub
airports might interact if Heathrow remains operational. Surface access to
West London will be critical. A key issue for the Davies Commission to
explore is the extent to which airlines and passengers would automatically
relocate to a new hub given the existing pattern of demand and what steps
would be necessary to change that pattern.

Patterns of Air Service

The route network at each airport is largely driven by the airlines and how
they respond to demand. The local market will be a key factor determining
which routes an airline will operate. As we have shown, this is not
necessarily the same for each of the London airports and their different
catchment area characteristics is reflected in the pattern of air services
operated.

For short haul services, each of the airports has a geographically distinct local
market for UK outbound travel both business and leisure.

Our analysis demonstrates that long haul services, except to leisure
destinations, are heavily concentrated at Heathrow both because of its
accessibility to the core catchment area to the west of London and because
BA is able to use its network strength to augment point to point passengers
with transfer connectors.

These connecting passengers can make the difference to some flights
operating at all but the numbers and proportions will be variable throughout
the year dependent on the nature of local point to point demand.
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13. Analysis of the pattern of use across a sample of routes highlights that
virtually all routes at Heathrow feed the hub to a greater or lesser extent but
reliance on the Heathrow hub varies significantly between airlines. The hub
is clearly important to BA and to the development of routes to more marginal
destinations, such as Hyderabad and Bangalore, with 80% and 69% of
passengers transferring.  However, transfer traffic also sustains high
frequencies on large routes such as New York, with 32% of passengers
transferring, and add value to the business offer. Transfer proportions are
generally lower on European flights, although it is typically high on UK
domestic services, reaching 79% on the Manchester route.

14. Generally, the number of UK and European destinations served from
Heathrow has been declining but, overall, London remains well connected as
new services have developed from the other airports, albeit mostly by low
fares airlines.

Airport Capacity

15. In summary, the capacity of an airport is not independent of the nature of
passengers and airlines using that airport and this needs to be understood in
order to assess what the maximum capacity of an airport might be.
Achievable capacity may vary over time as the nature of airline and
passenger demand changes.

16. Although airport capacity is typically reported in terms of the number of
annual passengers (mppal) or annual movements which can be
accommodated, it is actually calculated from a series of assessments of how
many passengers or movements can be handled over an hour. In practice
there is no simple definition of airport capacity in aggregate as it is built up
from the individual capacity of each of the sub-systems. In general terms, the
capacity of each subsystem might be defined as the number of passengers or
aircraft movements which can be handled at an acceptable level of service
over a defined period of time. The subsystems which need to be considered

are:

> Runway;

»  Apron;

»  Passenger Terminal;

»  Surface access;

»  Any environmental limits.

17. The annual capacity of an airport depends on how many hours in the year are
operated at full capacity and, in turn, this depends on the nature of passenger
and airline demand for any particular airport. Aircraft size is also critical to
converting runway capacity to overall airport passenger capacity.

! Million passengers per annum
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18.

19.

20.

21.

22.

23.

Heathrow and London City Airports exhibit less seasonality of demand than
the other London airports, principally because they serve a higher business
component of demand. Whereas Heathrow and, to a lesser extent, Gatwick
exhibit fairly constant profiles of use during the day, the other airports are
subject to much more marked peaks and troughs of demand. This is a
function of both their scale and the nature of the airlines and passengers
using them. Airports with a mix of business and leisure traffic and long and
short haul routes will tend to have a more even profile of demand and attain a
higher level of utilisation than airports with a less diverse mix of traffic.

Significantly, Heathrow attains a much higher utilisation of available capacity,
as measured by runway slots, than its competitor hubs, achieving around
99% utilisation whereas its competitors operate below 75% utilisation. This
high utilisation rates impacts on delays and resilience at Heathrow. There
were only 39 spare slots each week at Heathrow Airport in Summer 2012.

Gatwick also attains a high level of utilisation of 80% or more year round.
Overall, in Summer 2012, there were 717 spare runway slots, or 12% of the
total, mostly at the beginning and, to a greater extent, towards the end of the
day. Meaning that Gatwick was operating at around an 88% utilisation rate in
summer.

Overall, examination of these profiles of utilisation shows that there is little
spare capacity across the London airports as a whole in the morning peak
period and, to a lesser extent, in the early evening peak. Stansted and, to a
lesser extent, Luton have spare capacity for most of the day after the morning
peak. London City has spare capacity during the middle part of the day.
However, the extent to which this capacity is likely to be taken up depends on
airlines finding markets which can be viably served outside of peak demand
periods.

Airport Development Options

The Department for Transport has recently reviewed its air traffic demand
forecasts. Although these have been reduced substantially from those
published in 2011 to reflect the slower than expected economic recovery,
they still show all the London airports as full by 2030 in the central case,
although the timings vary with the low and high cases. However, these new
lower forecasts do have some implications for the scale and timing of new
capacity overall.

Our review of the evidence regarding the capacity of the existing London
airports shows that Heathrow is to all intents and purposes full in terms of
aircraft movements, although there is scope to grow passenger numbers
through the use of larger aircraft. Mixed mode operations could enable more
movements and hence passengers to use the Airport.
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24. Gatwick is close to maximum acceptable utilisation, at over 80% year round,
without the risk of delays increasing dramatically. However, whilst the airport
is virtually full in summer with 88% utilisation, there is spare capacity in the
winter.

25. The other airports appear to have reasonable amounts of spare capacity, with
Stansted operating at 45% of consented annual movements and London City
at around 60%, but the extent to which this can be used depends on the
airlines willingness to develop different types and patterns of service. In turn,
this is dependent on the nature and strength of the market which each airport
serves.

26. We have reviewed information in the public domain regarding alternative sites
for expansion, including those in the Thames Estuary as well as options for
expansion at the existing sites. Key issues which are highlighted relate to the
need for high quality surface access to link potential new sites to the current
centres of air travel demand and the cost of development. Another critical
issue is the future of Heathrow and whether a new hub would be viable if
Heathrow remains open.
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1 BACKGROUND

1.1 The London Assembly’s Transport Committee is conducting an investigation
into Airport Capacity in London. The terms of reference for this Inquiry are:

> to examine the arguments for and against changing existing airport
capacity in London including analysing current capacity and current and
future estimates of demand for air travel;

>  to explore the different options for addressing airport capacity in the
short, medium and long-term including the scope for more rational use
of existing airport capacity; and

> to set out findings in a written submission to the Government’s
independent Airports Commission by May 2013.

1.2 York Aviation was appointed in late December 2012 to provide technical
advice in relation to airport capacity to support the work of the Committee.
The scope of our engagement is to analyse relevant data on the use of airport
capacity and current and future demand for air travel to identify scope for
different ways to use airport capacity and to undertake a literature review of
the different options for addressing the issue of airport capacity in the short,
medium and long-term.

1.3 Within the scope of our engagement, we have focussed principally on factual
evidence regarding the capacity at, use of, and options for development at
the London airports in this report. We believe that we have assembled and
presented data and information in a manner which adds value to the debate.

1.4 This report will cover:

»  Current Patterns of Usage and Demand at the London Airports;
»  The Patterns of Air Services at the London Airports;
»  Airport Capacity — how it is measured and used,

»  Capacity Development Options, including projections of demand.
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2.1

2.2

2.3

2.4

2.5

CURRENT PATTERNS OF USAGE AND DEMAND AT THE
LONDON AIRPORTS

Key Findings

Our main finding is that the pattern of air services from each of the airports is
reflective of its local catchment area market, in particular for outbound travel
by UK residents. Although significant demand for air travel is concentrated in
Central London, Westminster and the City in particular, this is largely related
to foreign or UK regional trips to Central London. There is also a substantial
inbound tourist market to Central London. These inbound markets are
spread across the airports to a greater extent reflective of the services offered
by the airlines.

Heathrow and London City are the airports most reliant on business travel
and on inbound passengers, not surprisingly given their greater proximity to
Central London. The other airports have more of a focus on leisure and
outbound passengers, although Gatwick under its new ownership is seeking
to attract more business travel.

Surface access to the airports is also critical. Road access is as important as
public transport access, with high proportions of passengers still using road to
access most airports, other than from Central London.

Last year, the London airports handled nearly 135 million passengers. In
2010, the number was 127 million passengers, of which 22% were
transferring between flights. 85% of these were using Heathrow according to
CAA survey data. This data, which counts each transfer passenger twice on
each of their arriving and departing flights, shows some 36% of passengers
using Heathrow in 2010 were transferring between flights.  An alternative
view is that each transfer passenger should really only be counted once, in
which case the proportion of transfer passengers at Heathrow would fall to
22% of actual passengers using the Airport in 2010.

Most of the flights using the London airports are commercial scheduled and
charter flights. Other than at Luton and Stansted, the proportion of pure
freighter and business/general aviation flights at the airports is very low
indicating that there is little scope for increasing available capacity by
relocating such flights, particularly at Heathrow and Gatwick.

York Aviation LLP
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2.6

2.7

2.8

2.9

In the light of the existing pattern of demand across the London airports, a
key issue is the extent to which a new airport in the Thames Estuary would
meet the air travel demand from the West of London and how two hub
airports might interact if Heathrow remains operational. Surface access to
West London will be critical. A key issue for the Davies Commission to
explore is the extent to which airlines and passengers would automatically
relocate to a new hub given the existing pattern of demand and what steps
would be necessary to change that pattern.

Airport Capacity and Demand

In this section, we concentrate on the nature of the current demand at each of
the main London airports.? Understanding the nature of the market for each
airport and how airlines are likely to respond to that market is an essential
component of understanding the effective capacity of an airport. Whilst it is
possible to define the theoretical maximum capacity of an airport by reference
to its physical infrastructure, the ability of that airport to realise its maximum
capacity is not independent of the nature of the demand to use it.

Hence, in this section, we first examine the different origins and destinations
of different types of passengers, the geographic origins of passengers using
each of the main London airports and the nature of their passenger demand
as the differences between the catchment areas of each of the airports and
their potential for growth shape the potential to increase the utilisation of the
capacity available and the options for future development.

The Pattern of Air Travel Demand

We have used Civil Aviation Authority (CAA) passenger survey data to
examine the surface origins/destinations of air travel demand in Greater
London and the immediately surrounding area. The CAA surveys
passengers at the main London airports on a continuous basis but London
City Airport is only surveyed on alternate years. Hence, the most recent
comprehensive and validated set of data covering all five of the main London
airports is the 2010 survey. We have used this data for our analysis of the
catchment areas of the airports.

% London Southend Airport is excluded from the majority of analysis due to lack of detailed data
since the development of substantive scheduled flying from Spring 2012.

York Aviation LLP 3



London Assembly Transport Committee — Technical Advice

2.10 Our analysis confirms the same patterns of airport use as the GLA
Economics Paper 35 on Airport Choice which used CAA survey data from
2006. There has been little discernible change in the principal features of
each airport’s geographic catchment area since that time.

2.11 In Figure 2.1, we illustrate the local surface origins or destinations of air
passengers by London Borough and surrounding County/Unitary Authorities®,
excluding transfer passengers using the London airports in 2010.

Figure 2.1: Overall Surface Origins of London Airport Passengers 2010
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2.12 Westminster is the dominant point of demand origins/destinations overall,
accounting for over 10% of the demand from the wider South East and East
of England using the London airports at 9.27 million passengers in 2010.
Overall, 55% of demand, nearly 47 million passengers, had origins or
destinations in the London Boroughs, with the remainder coming from the
wider area. However, demand is also strong from the commuter belt around
London.

2.13 The pattern of demand does vary between the different types of air
passengers. Foreign business passenger demand is highly concentrated in
Westminster and the City as shown in Figure 2.2, accounting for over 2
million passengers and 67% of the total foreign business demand.

® In interpreting this map, cognisance needs to be taken of the relative size of the geographic areas
used.
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2.14 A similar but slightly more dispersed pattern is evident for Foreign Leisure
Passengers as shown in Figure 2.3, although 71%, almost 5 million, of these
passengers had destinations in Westminster.

Figure 2.2: Surface Origins of Foreign Business Passengers 2010
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Figure 2.3: Surface Origins of Foreign Leisure Passengers 2010
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2.15 The pattern for UK Resident Business Demand is different, although there
remains a high concentration in Westminster and the City. This derives to a
large extent from inbound business trips from Scotland, Northern Ireland and
northern regions of England to the capital. The predominant location of
outbound business trips lies in the commuter belt around London, particularly
to the south and west. This has implications for where airlines will be willing
to initiate business oriented services to key global destinations. This pattern
is illustrated in Figure 2.4. Overall 47% of these trips had origins or

destinations within London, but Westminster only accounted for 7.5% or just
under 1 million passengers.

Figure 2.4: Surface Origins of UK Resident Business Passengers 2010
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2.16 UK Resident Leisure Demand is much more widely distributed around
London and the surrounding areas as illustrated in Figure 2.5. Overall, this
accounts for some 40 million passengers out of the total. Hence, airlines are
better able to sustain a range of leisure oriented services from a variety of
airports. The concentration of UK Resident inbound Leisure trips in Central
London is less discernible, although London still accounts for 45% of this
demand but Westminster itself only accounts for 3% of these trips at 1.27
million passengers.
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Figure 2.5: Surface Origins of UK Resident Leisure Passengers 2010
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2.17 Overall, the Central London catchment is dominated by inbound visitors to
London, who are more likely to use public transport, whilst those outbound
trips are associated with home residences and the underlying pattern of
disposable income.

2.18 These patterns of demand are material to how airlines determine which
airports to operate services from according to which markets they are seeking
to serve and are a factor in the extent to which airlines will be willing to
relocate services between different airports serving London overall.

2.19 A further factor to be considered is that, whereas inbound passengers to
London will have a reasonably high propensity to use public transport to
access an airport, UK Resident outbound passengers from the surrounding
areas will be far more likely to travel by car, either parking at the airport or
being dropped off. Hence, road as well as rail access is an important
consideration in the willingness of passengers to use each airport and, hence,
a factor in airline decisions as to where to offer services.
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2.20 Business travel is an important driver of where airlines are able to develop
services viably, particularly for the full service scheduled airlines. The
concentration of business travel demand is notable from Central London out
along the M4 corridor as shown in Figure 2.6. This may indicate the extent to
which Heathrow has been a factor in business location decisions but also
highlights the challenges in ensuring accessibility from these areas to any
new hub airport capacity. Business travel is a much lower component of total
demand to/from areas to the East of London.

Figure 2.6: Business Travel — Market Share of Total Passengers
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2.21 Foreign resident demand is that which is most concentrated in Central
London, as shown in Figure 2.7. This is particularly pertinent to the role and
importance of public transport access to the airports as inbound visitors are
more likely to use public transport than UK outbound resident travellers
beginning their journey from home.
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Figure 2.7: Foreign Inbound Passengers — Market Share of Total Passengers

Source: CAA Surveys

2.22 Understanding these markets and how they might change in future, related to
broader economic developments, is important to understanding how airlines
may choose to serve different airports as, fundamentally, airlines respond to
the base of demand. Only low fares airlines have demonstrated a
substantive ability to stimulate new air travel markets and this has largely
been confined to short haul markets.

Characteristics of Current Use of the London Airports

2.23 In Figure 2.8, we illustrate the use of the six London airports over the period
since 2001. It is evident that across London as a whole, demand has almost
returned to pre-recessionary levels. In particular, there has been strong
growth at Heathrow and Gatwick, with declines still evident at Stansted, which
has lost 26% of its passenger volume since 2007, albeit Stansted has
recently reported growth in the market for the first time since 2007. This is
mainly due to overall reductions in low fare airline discretionary travel due to
increases in Air Passenger Duty (APD) and fuel prices, although Stansted
also suffered as its airport charges were increased as airlines switched some
capacity to Gatwick where the market is stronger.
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Figure 2.8: Passenger Use of the London Airports 2001- 2012
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Source: CAA Statistics

2.24 Overall London airports are now running at only 3.4% below their 2007 peak
passenger numbers, whilst the main impact of the ongoing slow economic
recovery is being felt at regional airports where overall passenger numbers
are 15.2% below the peak 2007 levels. The resilience of the London airport
market is indicative both of the higher concentration of inbound visitors and of
economic resilience overall. This is a consideration in the likelihood of
airlines developing substantial services at the regional airports even if the
London airports are full.

2.25 The characteristics of passengers using each of the airports varies. This is
set out in Table 2.1. As can be seen London City Airport handles the highest
proportion of passengers travelling on business at 63%, with Heathrow next
at 30%. Both airports have high proportions of foreign resident passengers.
The lowest proportion of business travellers in 2010 was at Gatwick.

Table 2.1: Characteristics of Passengers at the London Airports

Foreign UK
Business Leisure Business Leisure
London City 32% 19% 31% 18%
Gatwick 5% 20% 9% 65%
Heathrow 17% 41% 13% 29%
Luton 5% 24% 14% 57%
Stansted 7% 35% 9% 48%
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2.26

2.27

2.28

The mix of passengers using any airport is one of the key factors which will
shape how airlines will put on services at an airport, although clearly the
pattern of services will itself be a factor in the business/leisure mix. The
passenger mix will be reflective of the catchment area which an airport
serves.

The mix of passengers and the pattern of services also impacts on the
utilisation of capacity at an airport, as we go onto explain in Section 4. For
example, flights with high proportions of business travellers on fully flexible
tickets will usually have lower load factors as the airlines need to leave seats
available for such passengers to turn up at the last minute. On the other
hand, flights with a high proportion of leisure passengers will usually operate
with much higher load factors. The mix of passengers and the pattern of
services will also impact on utilisation over the day and over the year as we
also explain in Section 4.

In Figure 2.9, we set out the trend in terms of air transport movements®. This
shows that generally the number of air transport movements has not
recovered as quickly as airlines have increased the size of aircraft operated
and the number of passengers carried on each movement to reduce
operating costs. Whilst this trend is likely to continue, the extent to which
airlines can increase the size of aircraft operated depends on the level of
demand on any route and the extent to which operating at a high frequency of
service is necessary to meet the needs of any particular market. This will
vary from airport to airport dependent on the strength of its local catchment
area and may be limited by the physical characteristics of each airport’s
runway.

* Air transport movements exclude private and general aviation flights not available for use by the

public.
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Figure 2.9: Air Transport Movement Use of the London Airports 2001- 2012
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2.29 In Table 2.2, we set out the number of freight movements and other,
principally general/business aviation movements movements at each of the
airports in 2011°. Both Heathrow and Gatwick have a very low proportion of
such movements highlighting that exclusion of pure freighter activity and
business aviation activity would have little impact on the utilisation of capacity
overall. Most of the freight at these airports is carried in the bellyholds of
passenger aircraft. We set out the freight carried by each airport in Table
2.3.

Table 2.2: Aircraft Movements by Category at the London Airports.

Commercial | Freight Other Total % % Other
Passenger® Freight
Gatwick 244,313 258 6,496 | 251,067 0.1% 2.6%
Heathrow 473,839 2,456 4,611 | 480,906 0.5% 1.0%
London City 61,064 0 7,728 68,792 0.0% 11.2%
Luton 70,421 1,717 25,436 97,574 1.8% 26.1%
Stansted 127,140 9,759 11,418 148,317 6.6% 7.7%
Source: CAA Statistics

®> The last year for which a full annual breakdown in available
® Includes airline positioning flights.
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Table 2.3: Freight Tonnage by Airport

2011
Gatwick 88,085
Heathrow 1,484,351
Luton 27,905
Southend 6
Stansted 202,593
Source: CAA Statistics

2.30 Only Luton and Stansted handle substantial numbers of business aviation
(other) movements. However, business aviation is an important sector of the
aviation industry serving London. In 2011, airports such as Farnborough and
Biggin Hill were major operators in this sector handling 25,000 and 11,300
such movements respectively. Several other smaller airports also handle
some business aviation and other general aviation movements.

2.31 In Table 2.4, we set out in broad terms the characteristics of the catchment
areas of each of the airports in terms of the surface origin of passengers and
the proportion of transfer passengers. This is derived from CAA survey data.
This data demonstrates that for Heathrow, Gatwick and London City, the
surface catchment areas are dominated by London and the South East.
However, both Stansted and Luton draw a substantial proportion of
passengers from the Eastern Region unsurprisingly. Luton also draws a
large number of passengers from outside the Greater South East, principally
from the East Midlands using the M1 corridor.

Table 2.4: Origins/Destinations of Passengers at the London
Airports 2010

Transfers Greater Rest of SE East of Other

London England Regions

London City 2% 83% 6% 8% 1%

Gatwick 8% 38% 40% 9% 6%

Heathrow 36% 32% 22% 6% 7%

Luton 2% 36% 30% 30% 15%

Stansted 6% 46% 16% 29% 8%
Source: CAA Surveys
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2.32

2.33

2.34

Transfer Passengers

Of the 127 million passengers which used the London airports in 2010, CAA
survey data shows that 22% of all passengers were transferring between
flights. Specifically, in 2010, 36% of passengers using Heathrow were
transferring between flights, whilst the numbers of passengers transferring at
the other airports were significantly lower. These transfer passengers include
passengers with origins or destinations in other regions of the UK which are
using Heathrow and, to a lesser extent, the other airports to connect to
international services. Overall, 85% of all transfer passengers used
Heathrow Airport.

There are some important definitional issues in interpreting the proportion of
passengers at each airport which are transferring; a point which was
highlighted before the Committee in the submission from Gatwick Airport.
Most commentators use CAA survey data, as above, to categorise
passengers terminating their journey at an airport and those transferring or
using an airport to hub. This would include the figures produced by Heathrow
Airport itself and by TfL on behalf of the Mayor. This data is collected by
direct sample survey of departing passengers which asks whether the
passenger is using an airport solely to transfer between flights within 24 hours
or, if not their surface origin’. The survey data is then weighted up to total
passenger volumes using the airport. As such, there is some tolerance for
error in any estimate although this is not usually significant at the aggregate
level, although discrepancies might arise with smaller samples at the
individual route level.

The CAA survey data records, for each flight, passengers who were using
that flight solely to transfer to another flight at Heathrow (or other airport).
Hence, this data counts each actual passenger using Heathrow to transfer
twice; once on the arriving flight and once on the departing flight. This is
correct in so far as it records the dependence of each flight, route or airline on
transfer passengers to sustain viable operations. This is the critical issue in
terms of the extent to which the hub sustains operations to a wider range of
global destinations. We will explore this further in the next section.

"It is assumed that the pattern of arriving passenger use mirrors that of departing passengers.
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2.35 Gatwick Airport has argued that this approach overstates the dependence of
Heathrow Airport on transfer passengers and that the vast majority of
demand to use the London airports is point to point demand. In principle, this
Is correct. Adjusting for the ‘double counting’ of transfer passengers in CAA
survey data, transfer passengers would make up only around 22% of all
Heathrow passengers in 2010, meaning that 78% of individual passengers
using the Airport were local originating passengers®. However, the data
submitted by Gatwick Airport regarding transfer passengers, taken from the
the IATA PAXIS data, is also not fully accurate as it does not show all
transfers, only those which are identified as on a through ticket.

2.36 So, Gatwick reports that it only had 1 million passengers which were
transferring through the Airport in 2011 (or 2 million airport passengers as
recorded by the CAA) but this does not take into account passengers who
were transferring between low fares flights or onto charter flights without a
through ticket. CAA data shows over 500,000 passengers transferring to or
from easylJet flights at Gatwick in 2011 and another 300,000 or so
transferring to/from charter flights. All of these will be missed in the IATA
data and therefore assumed to be London terminating passengers in
Gatwick’'s approach. Making these adjustments, the Gatwick data can be
reconciled to CAA survey data for that Airport. This similar pattern will also
apply at Stansted and Luton and to a greater or lesser extent to the Heathrow
transfer market dependent on the extent to which passengers are all on
through tickets if they are using airlines which are part of different alliances®.
There remains some discrepancy between the 8 million transfer passengers
at Heathrow recorded in the data used by Gatwick Airport and the CAA data
which records 24 million transfer passengers or 12 million once the double
counting is stripped out. This is likely to be a combination of sampling error
and passengers which were transferring at Heathrow but using separate
tickets. This may be an area for the Davies Commission to investigate
further.

® Local originating traffic is 64%. Transfer passengers absent the double counting are 18% and
represent 22% of the total individual passenger count.
® Alliances are groups of airlines which cooperate and sell through tickets on each others’ flights.
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Airport Surface Catchment Areas

Heathrow

2.37 In Figure 2.10, we show the surface catchment area for Heathrow in more
detail by London Borough, County or Unitary Authority’®. This highlights the
strength of Heathrow's catchment area to the West of London and its
relatively lower market penetration to the East. The pattern is more striking
when the market share of all air trips from each area which uses Heathrow is
shown in Figure 2.11. Heathrow commands very high market shares to the
west of London and much lower shares to the east. To some extent, this may
reflect the extent to which high users of Heathrow have gravitated to locate in
the areas closest to Heathrow. It should also be noted that these maps show
both short haul routes which may be operated from a number of London
airports and those long haul routes which are only served from Heathrow.

Figure 2.10: Surface Access Catchment of Heathrow 2010
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1%t should be noted that account needs to be taken of the geographic scale of each area in
interpreting the overall density of demand in these maps.
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Figure 2.11: Heathrow Airport Market Share in Catchment Area 2010
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Gatwick

2.38 Gatwick’'s catchment area is illustrated in Figures 2.12 and 2.13. This
highlights the strength of Gatwick’s catchment area to the south of London
and, to a lesser extent, Essex. The Airport’'s market share is highest in these
areas, particularly in Kent.

Figure 2.12: Surface Access Catchment of Gatwick 2010
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Figure 2.13: Gatwick Airport Market Share in Catchment Area 2010
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London City

2.39 London City Airport’'s catchment area is illustrated in Figures 2.14 and 2.15.
The catchment area is heavily focused in Westminster, the City and Tower
Hamlets. In market share terms, the Airport commands its highest market
share in Tower Hamlets and Newham. Whilst the share of the overall air
travel market is relatively low, this has to be considered in the context of the
relatively small number of mainly short haul routes served by airlines at the
Airport. The Airport commands a very high market share from these districts
on the routes which are actually operated.
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Figure 2.14: Surface Access Catchment of London City 2010
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Figure 2.15: London City Airport Market Share in Catchment Area 2010
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Stansted

2.40 As shown in Figure 2.16, the catchment area for Stansted is dominated by
Westminster and East Anglia. The former is largely a low cost inbound
leisure market, including student visitors, whilst the latter is the core of the UK
outbound market. In market share terms, Stansted’s catchment area extends
north eastwards from Central London, with low market shares to the south
and west as shown in Figure 2.17.

Figure 2.16: Surface Access Catchment of Stansted 2010
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Figure 2.17: Stansted Airport Market Share in Catchment Area 2010
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Luton

2.41 Luton Airport's catchment area is dominantly to the north of London up the
M1 corridor as illustrated in Figure 2.18. It draws a significant number of
passengers from the East Midlands Region. Its penetration of the Central
London market, even for inbound leisure travel, is relatively limited as shown
in Figure 2.19.

2.42 Overall consideration of these catchment area maps highlights the extent to
which each of the London airports serves its own local catchment area
market, even Heathrow. This has implications for the extent to which one
airport can substitute for another or the likelihood of airlines switching
services away from their local demand base to an alternative airport site.
This will need to be considered further by the Davies Commission. We
highlight some route specific examples of this in the next section.

York Aviation LLP 21



London Assembly Transport Committee — Technical Advice

Figure 2.18: Surface Access Catchment of Luton 2010
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Figure 2.19: Luton Airport Market Share in Catchment Area 2010
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2.43 In the light of the existing pattern of demand across the London airports, a
key issue is the extent to which a new airport in the Thames Estuary would
meet the air travel demand from the West of London and how two hub
airports might interact if Heathrow remains operational. Surface access to
West London will be critical. A key issue for the Davies Commission to
explore is the extent to which airlines and passengers would automatically
relocate to a new hub given the existing pattern of demand and what steps
would be necessary to change that pattern.

Surface Access

2.44 In Table 2.5, we show the surface mode of access to each of the main
London airports taken from CAA Survey data from 2010, which is the last
year when all five London airports were surveyed. Transfer passengers are
excluded.

Table 2.5: Mode of Access to the London Airports

London

Heathrow Gatwick City Luton Stansted
Bus 3% 0% 1% 1% 1%
Coach 9% 6% 0% 15% 21%
Courtesy Bus 2% 3% 0% 0% 1%
DLR - - 52% - -
Hire Car 3% 2% 1% 3% 3%
Private Car Parked 13% 23% 3% 22% 20%
Private Car Dropped Off 18% 19% 10% 26% 20%
Rail 10% 34% - 17% 25%
Taxi 26% 13% 34% 16% 9%
Tube 16% - - - -
Grand Total 100% 100% 100% 100% 100%
Source: CAA Survey Data 2010

2.45 All the airports, apart from London City, have substantial numbers of
passengers travelling to them by private car. These are largely UK resident
outbound passengers travelling from home. In particular, a high proportion of
passengers are dropped off at each of the airports. The need for high quality
road as well as rail access to airports is an important consideration in terms of
any new airport site. Access by taxi is also significant to Heathrow and
London City. London City has the highest public transport share at 53%,
principally using the DLR.

Employment

2.46 The approach to estimating employment impact at airports is based on a
framework of four categories of effect, as set out in the Table 2.6.
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Impact
Category

Direct On-Site

Table 2.6: Categories of Economic Impact

Definition

Employment and income and wholly or
largely related to the operation of an
airport and generated within the Airport
Operational Area.

Examples

Airport operator, airlines, handling
agents, control authorities,
concessions, freight agents, flight
caterers, hotels, car parking,
aircraft servicing, fuel storage.

Direct Off-Site

Employment and income wholly or largely
related to the operation of an airport and
generated within an approximate 20-
minute drive-time.

Airlines, freight agents, flight
caterers, hotels, car parking.

Indirect Employment and income generated in the | Utilities, retailing, advertising,
chain of suppliers of goods and services cleaning, food, construction.
to the direct activities.

Induced Employment and income generated by Retailing, restaurants and

the spending of incomes earned in the

entertainment.

direct and indirect activities.
Source: York Aviation

2.47 The employment estimates in Table 2.7 combine the direct on-site and direct
off-site figures for the five London airports, as a split between on site and off
site estimates is not available for all of the airports. In the case of London
City Airport, a combined indirect and induced multiplier was used to estimate
a single figure for these categories. The latest available data is shown for
each airport, but the reference years to which the estimates apply are not the
same in each case. The most recent publicly available figures for London
Stansted were prepared for the Stansted G2 Public Inquiry and are now some
years old (2006). We have, therefore, adjusted these figures pro rata to the
fall in passengers over the period from 2006 to 2012 (23.7mppa in 2006 to
17.5mppa in 2012). There is no detailed information available consistently
about the residence location of employees or the indirect and induced
impacts.

Table 2.7: Estimated Employment Impacts of the London Airports

Direct Indirect Induced Total Source
Heathrow | 84,300 | 20,800 | 31,500 | 136,600 | Heatrow A'rport(zg(‘)fog“ma' Economics
Gatwick | 23200 | 2,900 | 15,600 | 41,700 | CGaWick Airport Master Plan 2012 &
Optimal Economics
Stansted 8,713 960 2,289 11,962 | Tribal (2006) adjusted to 2012 pro rata
Luton 7,610 1,440 1,490 10,540 Source: York Aviation (2011)
Loé‘ifyo” 1,983 595 2,577 Source: York Aviation (2011)
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3 THE PATTERN OF AIR SERVICES AT THE LONDON
AIRPORTS

Key Findings

3.1 The route network at each airport is largely driven by the airlines and how
they respond to demand. The local market will be a key factor determining
which routes an airline will operate. As we have shown, this is not
necessarily the same for each of the London airports and their different
catchment area characteristics are reflected in the pattern of air services
operated.

3.2 For short haul services, each of the airports has a geographically distinct local
market for UK outbound travel both business and leisure.

3.3 Our analysis demonstrates that long haul services, except to leisure
destinations, are heavily concentrated at Heathrow both because of its
accessibility to the core catchment area to the west of London and because
BA is able to use its network strength to augment point to point passengers
with transfer connectors.

3.4 These connecting passengers can make the difference to some flights
operating at all but the numbers and proportions will be variable throughout
the year dependent on the nature of local point to point demand.

3.5 Analysis of the pattern of use across a sample of routes highlights that all
routes at Heathrow feed the hub to a greater or lesser extent but reliance on
the Heathrow hub varies significantly between airlines. The hub is clearly
important to BA and to the development of routes to more marginal
destinations, such as Hyderabad and Bangalore, with 80% and 69% of
passengers transferring.  However, transfer traffic also sustains high
frequencies on large routes such as New York, with 32% of passengers
transferring, and add value to the business offer. Transfer proportions are
generally lower on European flights, although it is typically high on UK
domestic services, reaching 79% on the Manchester route.

3.6 Generally, the number of UK and European destinations served from
Heathrow has been declining but, overall, London remains well connected as
new services have developed from the other airports, albeit mostly by low
fares airlines.
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3.7

3.8

3.9

Pattern of Air Services

The route network at each airport is largely driven by the airlines and how
they respond to demand. The local market will be a key factor determining
which routes an airline will operate. As we have shown, this is not
necessarily the same for each of the London airports and their different
catchment area characteristics is reflected in the pattern of air services
operated.

In Table 3.1, we set out the route structure at each of the London airports in
July 2012. This table includes scheduled movements, although some charter
flights are included where seats are sold directly to the public. There is no
systematic database covering all charter flights. This table highlights that
there are limited operations outside of Europe at all the airports other than
Heathrow. Apart from leisure oriented services to North Africa and Israel,
only Gatwick has any substantive number of long haul services. These are
principally to leisure destinations in North America and the Caribbean,
although the new owners of the Airport are seeking to develop a broader
portfolio of services to the Far East with services being initiated recently to
Beijing, Hanoi and services to Jakarta will commence in Summer 2013.
However, services to Seoul started in Summer 2012 have now switched back
to Heathrow. London City does operate a niche business route to New York.

This table does highlight the significant number of short haul and domestic
services still operated to Heathrow. However, the number of such services
has been declining over time as shown in Table 3.2. Within this pattern, new
routes have been added and some services have ceased. This is also
evident since British Airways (BA) took over bmi, whereby new short haul
leisure routes are being operated in the short term to preserve slots at
Heathrow. It is anticipated that these will be converted to long haul services
over time, particularly once BA receives its new aircraft on order for such
services, the A380 and B787. What is noticeable is that the increases in
destinations served have largely been to North America, which arose as
liberalisation of air service relations between the EU and USA allowed US
carriers which had previously been limited to serving Gatwick on some or all
routes to relocate services to Heathrow.

26

York Aviation LLP



London Assembly Transport Committee — Technical Advice

Table 3.1: Weekly Departures by World Region July 2012

Scheduled London | Gatwick | Heathrow | Luton Southend Stansted Total
Movements City
only
Africa : 11 43 54
Central/Western
Africa : Eastern 5 27 32
Africa : North 73 48 9 12 142
Africa : 51 51
Southern
Asia : Central 9 9
Asia : North 7 138 145
East
Asia : South 4 121 125
Asia : South 4 84 88
East
Europe : 133 235 65 4 189 626
Eastern/Central
Europe : 698 2229 2777 479 107 858 7148
Western

Of which, 153 424 466 85 21 82 1231
United Kingdom
Latin America : 55 5 60
Caribbean
Latin America : 11 8 19
Central
Latin America : 31 31
Lower South
Middle East 24 276 20 320
North America 68 813 881
Total 698 2624 4666 573 111 1059 9731

Source: OAG
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Table 3.2: Change in Destinations served at Heathrow 2005-2012

2005 2008 2011 2012 Net Change
2005-12
Domestic 9 11 7 7 -2
Africa : Central/Western 4 4 4 4 0
Africa
Africa : Eastern Africa 6 7 6 5 -1
Africa : North Africa 11 8 10 11 0
Africa : Southern Africa 5 4 4 4 -1
Asia : Central Asia 4 4 4 4 0
Asia : North East Asia 7 7 7 8 1
Asia : South Asia 12 14 16 12 0
Asia : South East Asia 6 4 4 4 -2
Europe : 19 17 16 16 -3
Eastern/Central Europe
Europe : Western 56 49 52 48 -8
Europe
Latin America : 10 3 3 3 -7
Caribbean
Latin America : Central 1 1 1 1 0
America
Latin America : Lower 3 3 3 3 0
South America
Latin America : Upper 0 0 0 0 0
South America
Middle East 17 17 14 14 -3
North America 26 31 36 36 10
Southwest Pacific 4 3 3 3 -1
Total 196 184 187 180 -16
Source: OAG

3.10 When all the London airports are considered (Table 3.3), the pattern is
different. The overall loss of UK domestic connections is evident, as well as a
growth in European destinations.
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Table 3.3: Change in Destinations served across the London Airports 2005-

2012
2005 2008 2011 2012 Net Change
2005-12
Domestic 22 21 15 14 -8
Africa : Central/Western 8 4 6 6 -2
Africa
Africa : Eastern Africa 7 8 7 6 -1
Africa : North Africa 14 14 18 17 3
Africa : Southern Africa 6 7 5 4 -2
Asia : Central Asia 4 4 4 4 0
Asia : North East Asia 7 7 7 8 1
Asia : South Asia 12 14 16 13 1
Asia : South East Asia 6 4 4 6 0
Europe : 33 51 50 52 19
Eastern/Central Europe
Europe : Western 163 183 185 186 23
Europe
Latin America : 16 17 21 19 3
Caribbean
Latin America : Central 2 4 2 2 0
America
Latin America : Lower 3 4 3 3 0
South America
Latin America : Upper 0 0 0 0 0
South America
Middle East 17 17 14 14 -3
North America 40 42 41 40 0
Southwest Pacific 4 3 3 3 -1
Total 364 404 401 397 33
Source: OAG

3.11 In Annex A, we set out the individual Western European and Domestic Cities
served by each of the London airports. From this detailed table, it is evident
that services from Heathrow are largely to major or capital cities, whilst the
other airports serve a broader portfolio of cities.
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3.12 In considering the reason why so many short haul routes still operate from
Heathrow, whilst this is partly a function of the need for connections to feed
the hub as we discuss later in this section, it also relates to Heathrow’s role
serving its own local demand. To illustrate, this we have examined the way in
which demand to a short haul business destination, Paris, and a short haul
leisure destination, Malaga, uses the different London airport using CAA
survey data for 2010.

3.13 In Figure 3.1, we Iillustrate Heathrow’'s surface catchment area for
passengers flying to Paris CDG. This is similar to the overall Heathrow
catchment area shown in Figure 2.10. The catchment area for services from
Luton to Paris CDG is shown in Figure 3.2. Services also operate from
London City to Orly but large numbers of passengers use Eurostar from
Central London. 84% of those passengers from Westminster using Heathrow
were foreign residents, mostly travelling for leisure purposes.

Figure 3.1. Passenger Surface Origins of the Heathrow — Paris Route
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Figure 3.2: Passenger Surface Origins of the Luton — Paris Route
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3.14 The geographic distinction in the catchment areas of the airports on short
haul routes is even more pronounced on leisure routes where services are
offered from most of the airports. We have used Malaga as a example of
such a route. In Figures 3.3-3.6, we illustrate the catchment area for flights
to Malaga from each of Heathrow, Gatwick, Luton and Stansted in turn. The
distinct surface catchment area of each of the airports is obvious. This
highlights the extent to which surface access is a key consideration in
determining passengers’ choice of airport. It also highlights that it is not
obvious that passengers would switch to a new hub airport on a route by
route basis if services are still operated from Heathrow and/or one of the
other airports if services are available from another more accessible airport.
This could impact on the viability of airlines operating a full range of services
from a new hub.
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Figure 3.3: Passenger Surface Origins of the Heathrow — Malaga Route
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Figure 3.5: Passenger Surface Origins of the Luton — Malaga Route
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3.15 A distinction in the pattern of surface origins is also evident on the route to
Dubai, which is operated from Heathrow and Gatwick. Whilst there is clear
catchment area overlap in areas of southwest London as shown in Figures
3.7 and 3.8, much of the catchment area is quite distinct. We consider other

characteristics of the Dubai route later in this section.

Figure 3.7: Passenger Surface Origins of the Heathrow — Dubai Route
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Figure 3.8: Passenger Surface Origins of the Gatwick - Dubai Route
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Connectivity

3.16 A key issue is the level of London’s air service connectivity compared to other
competitor cities. We have investigated this in our work for the City of
London Corporation® but highlight and expand on some of the key features
here.

™ http://ww.cityoflondon.gov.uk/business/economic-research-and-information/research-
publications/Pages/london-air-connectivity.aspx

York Aviation LLP 35



London Assembly Transport Committee — Technical Advice

3.17 In Figure 3.9, we show how well London is connected to a basket of 23 fast
growing economies identified by the FTSE in terms of weekly air service
frequencies in Summer 2012. These economies are:

Advanced Emerging Secondary Emerging
Brazil Chile
Czech Republic China
Hungary Columbia
Malaysia Egypt
Mexico India
Poland Indonesia
South Africa Morocco
Taiwan Pakistan
Thailand Peru
Turkey Philippines
Russia
UAE

Figure 3.9: London’s Air Connectivity to Fast Growing Economies
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3.18 Figure 3.9 shows that London remains the best connected city across this
basket of fast growing countries, albeit Heathrow has fallen behind Dubai and
Frankfurt as the best connected hub. It is significant that Dubai is now the
best connected hub in terms of connections to the growth economies.
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3.19 In terms of connections to the BRICS economies, however, London lies
behind Dubai overall, as shown in Figure 3.10, although this is largely a
consequence of Dubai’s high level of connections to the Indian sub-continent.
London is better connected than its European rivals to the BRICs economies
overall, although it falls behind Paris and Frankfurt in terms of connections to
Brazil, Russia and China, although London’s position is better in terms of
links to China if Hong Kong is included. Hence, London is well placed in
terms of links to the financial centre in Hong Kong but less well connected to
the manufacturing heartland of China and in terms of cities served.

Figure 3.10: London’s Air Connectivity to the BRICs Countries
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3.20 In Annex B, we list the cities served and weekly frequencies of service from
each of the principal hub airports shown in Figures 3.9 and 3.10.
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3.21

3.22

3.23

Clearly, Heathrow is dominant in terms of providing long haul services.
Hence, the key concern as to whether London will be able to keep pace with
the other cities in terms of providing connectivity to emerging economies if
capacity at Heathrow is constrained. The extent to which other airports can
play a major role in developing services to unserved or underserved
destinations in the emerging economies depends in part on the role of
transfer passengers in supporting such services. Hence, the key question
posed regarding the importance of and need for hub capacity.

The Role of the Hub

Alliances

Hubs are driven by airlines and their alliance partners. There are three main
airline alliances:

» oneworld — led by British Airways with its principal European hub at
Heathrow and a secondary hub in Madrid (Iberia);

»  Star — led by Lufthansa within its principal European hubs in Frankfurt
and Munich;

»  Skyteam — led by Air France/KLM with hubs at Paris and Amsterdam.

Each of the alliances has a range of airlines around the world. The aim is
ultimately to offer passengers through ticketed travel to any point on the globe
within the alliance. Hence, the main focus of transfer traffic is within each
alliance and using the hub of the home based carrier. Just as the European
carriers drive hubbing at their home based airport, the same is true of other
global partners with, for example American Airlines and United Airlines having
strong hubs in Chicago and being members of oneworld and Star
respectively. Similar patterns exist in other major global countries.

The Middle East carriers have also developed strong hubs in Dubai and, to a
lesser extent, Abu Dhabi and Qatar. In the main, these are single carrier
hubs although some of these carriers are not aligning to the alliances.
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3.24

3.25

3.26

3.27

3.28

The alliances compete with each other, so BA will try to ‘steal’ passengers
from the other alliances by offering lower fares to passengers willing to
transfer at Heathrow, for example between Paris and New York, than is
available on a direct Air France service. Air France/KLM will do the same in
the UK and offer cheaper tickets for UK passengers transferring through their
hubs. Much transfer traffic is, thus, leisure passengers taking advantage of
lower fares. However, passengers also use connecting services where direct
services do not exist, for example between the US and secondary cities in
India, which are served from Heathrow.

60% of all transfer passengers using Heathrow use BA for one leg of their
journey in 2011 according to CAA survey data. 77% of all transfer
passengers involved BA and its one world alliance partners. Much of the
remaining transfer traffic was between bmi and members of the Star Alliance,
of which it was a member. It is likely that the transfer traffic is now even more
dominated by the oneworld airlines.

In contrast, as explained earlier, much of the transfer traffic at Gatwick is
between non-aligned carriers, particularly Flybe and easyJet for at least one
leg of each passenger’s journey. Such passengers are often not travelling on
through tickets and so not recorded in some transfer/hub passenger statistics.

Dependence on Hubbing

Whilst, around 36% of passengers using Heathrow are transferring, using
CAA survey data and definitions, the dependence of individual routes on
transfer traffic varies considerably. Hubbing is not simply about connecting
‘thin"*? markets to each other but is often about connecting major global cities
through alliance competition or providing links from major to more minor
cities.

In Figure 3.11, we show the extent to which the top 50 routes at Heathrow in
terms of overall volumes of passengers were dependent on transfer
passengers in 2011. To an extent, then, transfer passengers help to
underpin high frequencies of service valued by business travellers on routes
such as New York or Dubai, as well as underpinning the operation of services
to more marginal, but economically important, destinations. The high
dependence of UK domestic routes on transfer passengers is evident,
particularly in the case of Manchester at 79% of passengers transferring,
where the air service exists now almost solely to feed the hub and to provide
global connections for the north of England market which cannot support a
full range of direct services itself.

12 A “thin’ market is one which does not have enough demand on its own to sustain high frequency
services.
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3.29 In Figure 3.12, we show which routes are most reliant on hub traffic as an

overall share of passengers on the route. This chart highlights the extent to
which services to some key cities in emerging markets are dependent on
transfer traffic. For example, 80% of passengers travelling to Hyderabad
were transferring at Heathrow and 69% of passengers travelling to
Bangalore. Both these services are operated by British Airways and this
highlights the extent to which such cities are unlikely to be served directly
without the support of a hub. We consider some other examples of the
dependence on hubbing below. Generally, where a route is operated by a
British airline, it is more likely that it will be supported by transfer traffic at the
Heathrow end of the route but if a route is operated by a foreign airline, they
are more likely to use their own home hub to collect the transfer traffic
necessary to sustain service viability. So, on routes to China such as
Shanghai and Beijing, BA will hub at Heathrow in the main but the Chinese
airline on the route will generally have few passengers connecting onwards at
Heathrow. A full list of transfer passengers by route at Heathrow in 2011 is
given in Annex C.

3.30 In Figures 3.13 — 3.18, we illustrate the mix of traffic to selected global

destinations in more detail.
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3.31

3.32

3.33

Figure 3.13: Mix of Passengers using the
Heathrow — New York Route
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As shown in Figure 3.13, 58% of passengers on the Heathrow-New York
route were travelling point to point between the two cities (45% leisure and
13% business of the total passengers on the route), with leisure passengers
making up % of the total. Of the 32% of passengers who were transferring at
Heathrow, the majority were connecting to European services (19% of the
total passengers on the route) and around a third to the rest of the world (9%
of total passengers). 10% of passengers using the route were connecting
onwards at New York and these were more likely to be flying with US airlines
for the whole of their journey.

Figure 3.14 illustrates the pattern for the Mumbai route. This shows that only
33% of passengers were travelling point to point between London and
Mumbai, mostly for leisure purposes. 37% of passengers were connecting at
Heathrow, principally to/from the BA service and to a lesser extent Virgin
Atlantic. The largest proportion of these passengers were connecting
onwards to the USA. However, 30% of passengers were also connecting to
elsewhere in India, mostly using the Indian airlines operating on the route.

Figure 3.15 shows the pattern on the Hyderabad route. This shows that of
the 20% of passengers who were flying point to point on the route, these
were split evenly between those travelling for business or leisure reasons.
Some 74% of passengers using the service were connecting to/from the
USA.
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Figure 3.14: Mix of Passengers using the

Heathrow — Mumbai Route
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Figure 3.15: Mix of Passengers using the

Heathrow — Hyderabad Route

E!

Hyderabad Onward
Connectors UK

0% 1%

Leisure
10%

Business

10%

est of World
3%

Europe
2%

Source: CAA Surveys

44

York Aviation LLP



London Assembly Transport Committee — Technical Advice

3.34

3.35

3.36

Figure 3.16: Mix of Passengers using the

Heathrow — Beijing Route
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As shown in Figure 3.16, over half of the passengers on the Heathrow-Beijing
route were flying point to point. In this case, more passengers were
connecting in Beijing than in London. Again, most of the passengers
connecting in London were flying with BA, whilst Chinese airlines tend to
focus on hubbing at their home airport.

Figure 3.17 shows that the pattern is similar on the Shanghai route, although
in this case point to point demand was a slightly higher proportion of all
passengers on the route and the proportions of transfer passengers at each
end of the route were similar.

In Figure 3.18, we illustrate the pattern on the Dubai route. 36% of
passengers were point to point passengers, about two thirds of which were
leisure passengers. 18% of passengers were hubbing at Heathrow but 46%
were connecting onwards in Dubai. In common with other routes, there were
marked differences between the airlines, with 54% of BA’s passengers
connecting at Heathrow and only 9% at Dubai, Virgin Atlantic’s passengers
being virtually all point to point passengers with 8% connecting in London and
Emirates having 74% of passengers connecting in Dubai but only 11%
connecting in London.
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Figure 3.17: Mix of Passengers using the

Heathrow — Shanghai Route
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Figure 3.18: Mix of Passengers using the

Heathrow — Dubai Route
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3.37 Similar patterns are evident on European hub routes from Heathrow, with
relatively balanced numbers of passengers connecting at both Heathrow and
the other hub. Connections are principally to the USA and the rest of the
world. This is illustrated in Figures 3.19 — 3.22.

Figure 3.19: Mix of Passengers using the

Heathrow — Amsterdam Route
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Source: CAA Surveys

3.38 These example routes highlight that all routes at Heathrow feed the hub to a
greater or lesser extent but reliance on the Heathrow hub varies significantly
between airlines. The hub is clearly important to BA and to the development
of routes to more marginal destinations, such as Hyderabad and Bangalore.
However, transfer traffic also sustains high frequencies on large routes such
as New York and adds value to the business offer.
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Figure 3.20: Mix of Passengers using the

Heathrow — Frankfurt Route
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Figure 3.21: Mix of Passengers using the

Heathrow — Paris Route
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Figure 3.22: Mix of Passengers using the

Heathrow — Madrid Route
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4.1

4.2

4.3

4.4

AIRPORT CAPACITY

Key Findings

In summary, the capacity of an airport is not independent of the nature of
passengers and airlines using that airport and this needs to be understood in
order to assess what the maximum capacity of an airport might be.
Achievable capacity may vary over time as the nature of airline and
passenger demand changes.

Although airport capacity is typically reported in terms of the number of
annual passengers (mppa'®) or annual movements which can be
accommodated, it is actually calculated from a series of assessments of how
many passengers or movements can be handled over an hour. In practice
there is no simple definition of airport capacity in aggregate as it is built up
from the individual capacity of each of the sub-systems. In general terms, the
capacity of each subsystem might be defined as the number of passengers or
aircraft movements which can be handled at an acceptable level of service
over a defined period of time. The subsystems which need to be considered
are:

Runway;

Apron;

Passenger Terminal;
Surface access;

Any environmental limits.

¥y¥¥¥+ ¥y

The annual capacity of an airport depends on how many hours in the year are
operated at full capacity and, in turn, this depends on the nature of passenger
and airline demand for any particular airport. Aircraft size is also critical to
converting runway capacity to overall airport passenger capacity.

Heathrow and London City Airports exhibit less seasonality of demand than
the other London airports, principally because they serve a higher business
component of demand. Whereas Heathrow and, to a lesser extent, Gatwick
exhibit fairly constant profiles of use during the day, the other airports are
subject to much more marked peaks and troughs of demand. This is a
function of both their scale and the nature of the airlines and passengers
using them. Airports with a mix of business and leisure traffic and long and
short haul routes will tend to have a more even profile of demand and attain a
higher level of utilisation than airports with a less diverse mix of traffic.

'3 Million passengers per annum
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4.5

4.6

4.7

4.8

4.9

Significantly, Heathrow attains a much higher utilisation of available capacity,
as measured by runway slots, than its competitor hubs, achieving around
99% utilisation whereas its competitors operate below 75% utilisation. This
high utilisation rates impacts on delays and resilience at Heathrow. There
were only 39 spare slots each week at Heathrow Airport in Summer 2012.

Gatwick also attains a high level of utilisation of 80% or more year round.
Overall, in Summer 2012, there were 717 spare runway slots, or 12% of the
total, mostly at the beginning and, to a greater extent, towards the end of the
day. Meaning that Gatwick was operating at around an 88% utilisation rate in
summer.

Overall, examination of these profiles of utilisation shows that there is little
spare capacity across the London airports as a whole in the morning peak
period and, to a lesser extent, in the early evening peak. Stansted and, to a
lesser extent, Luton have spare capacity for most of the day after the morning
peak. London City has spare capacity during the middle part of the day.
However, the extent to which this capacity is likely to be taken up depends on
airlines finding markets which can be viably served outside of peak demand
periods.

Defining the Capacity of an Airport

Although airport capacity is typically reported in terms of the number of
annual passengers (mppa'*) or annual movements which can be
accommodated, it is actually calculated from a series of assessments of how
many passengers or movements can be handled over an hour, for example
on a runway or through check-in desks, or accommodated at the same, for
example on aircraft parking stands or within a departure lounge.

This assessment is not independent of the type of traffic using an airport as,
for example, a large widebodied aircraft operating a long haul service is likely
to be on the ground for a longer time requiring a parking stand compared to a
small aircraft operating a short haul service. Passengers for a long haul
leisure flight may well be at the terminal for longer than a business passenger
using a domestic air service, giving rise to different space requirements.

4 Million passengers per annum
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4.10

411

4.12

4.13

Different types of passenger will also generate a requirement for different
levels of service. For example, a business or first class passenger will expect
to queue for less time than a passenger flying on a cheap air ticket. Leisure
passengers may have more baggage than business passengers. Equally
changing security or immigration requirements can adversely impact on the
number of passengers who can be handled through an airport facility.

All of these factors will affect how the infrastructure of an airport is used and
how many passengers or aircraft an airport can handle on an hourly basis or
simultaneously. Capacity of some elements might even be defined in terms
of capacity which can be handled through some facilities per 15 or 5 minutes.
In practice, there is no simple definition of airport capacity in aggregate as it is
built up from the individual capacity of each of the sub-systems. In general
terms, the capacity of each subsystem might be defined as the number of
passengers of aircraft movements which can be handled at an acceptable
level of service over a defined period of time.

In theory, the annual capacity of an airport could be the hourly capacity
multiplied by the number of hours which the airport is open, after allowing for
any environmental curfews or restrictions. However, in practice, demand to
use an airport is seldom constant over the day and the year as there are
peaks of demand relating to the nature of traffic using an airport. For
example, short haul business passengers place a premium on flights which
allow them to undertake a day return business trip, leading to a preference for
early morning and early evening flights. Low cost and charter airlines seek to
maximise the use of their aircraft each day which requires them to depart
their home base airport early each morning. Long haul operations are
determined according to world time zones and flying distances. Airlines will
also be seeking to maximise the connections at their home hubs.

Airports will seek to accommodate these demand peaks so long as it is cost
effective to do so. Airlines may accept greater delays in peak periods in order
to maximise the number of flights which can be operated at the most
profitable times but the hourly capacity may need to be reduced in the
following hours to allow recovery from delays and to secure resilience in the
operation. This is known as ‘profiling’ of capacity to give a better match to
demand.

4.14 In summary, the capacity of an airport is not independent of the nature of

passengers and airlines using that airport and this needs to be understood in
order to assess what the maximum capacity of an airport might be.
Achievable capacity may vary over time as the nature of airline and
passenger demand changes.
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4.15 It needs also to be remembered that, in some cases, such as Heathrow,
capacity is ultimately limited by environmental agreements which limit the
total number of movements over a year, in Heathrow's case to 480,000
movements a year. Similarly, London City Airport is currently restricted to
120,000 noise factored movements a year and Stansted to 264,000 annual
movements.

Factors Affecting Airport Capacity

Runway Capacity

4.16 This is typically declared as the number of movements which can be handled
by the runway system in any given hour, although sub-limits per 5 or 15
minutes may also be declared in order to smooth the flow over an hour and
minimise the build up of delays caused by a bunching of movements.

4.17 Runway capacity also takes into account the capacity of the surrounding
airspace, such as the spacing of aircraft on approach and the extent of
dispersion of departure tracks. Smaller aircraft following larger require
greater separations than a succession of smaller aircraft. The sooner
departure routes in the air (known as standard instrument departure routes or
preferential noise routes) diverge after the end of the runway, the shorter the
time which needs to be allowed between successive departures.

4.18 Within the overall runway capacity, separate limits for arrivals and departures
are usually declared. The overall capacity of a runway is maximised when
there is an even mix of arrivals and departures in mixed mode as a departure
can be fitted into the gap between arriving aircraft. Runways operating with
arrivals or departures only are operating in segregated mode. For example, a
runway might have capacity for 50 movements per hour in mixed mode but a
maximum of 30 movements per hour for either arrivals or departures on their
own, with the overall capacity being less than 50 in an hour to the extent that
there is not an even mix of departures and arrivals.

4.19 An airport’s taxiway configuration will also impact on achievable capacity —
the more runway holding/entry and exit points there are, the sooner aircraft
can get on to the runway in the optimum sequence for departure or off the
runway after landing so increasing capacity. Where an airport does not have
a taxiway along the whole length of the runway, aircraft may have to back
track so reducing effective runway capacity.

4.20 Runway length will limit the types of aircraft which can use an airport.
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4.21

4.22

4.23

4.24

4.25

4.26

Apron Capacity

Apron capacity is a function of the number and size of aircraft stands
available. Stands can sometimes be sized to take two small aircraft or one
larger aircraft increasing flexibility.

An assessment of capacity also needs to take account of how long aircraft
are parked on the ground. Stand utilisation depends on aircraft turn around
times, with larger aircraft taking longer to turn around than small aircraft and
the fastest turn around times being achieved by the low fares airlines at
airports such as Stansted and Luton.

Apron capacity is often defined by the number of based aircraft which can be
parked at the airport over night or the number of aircraft which can park in the
peak period.

Sometimes, parts of the apron area may be restricted to particular uses, e.g.
domestic flights, associated with a particular terminal, for a particular airline or
for freight activity, although generally there is flexibility to use stands remotely
by bussing passengers to and from them.

Passenger Terminal Capacity

Terminal capacity is measured by the capacity of key processing activities,
e.g. check-in, the baggage handling system, immigration, etc., and the
storage capability of key spaces such as the departure lounge, gate-rooms or
the arrivals concourse. This can be impacted upon by such matters as
changes in security or immigration rules and procedures. Terminal capacity
is typically stated in terms of passengers per hour departing or arriving at an
airport or a terminal.

The mix of flights and passengers using an airport will be a factor in how a
terminal is used so long haul passengers tend to be at an airport for longer
than those on short haul flights. Equally, day return business passengers and
passengers using low fares airlines may carry much less baggage. In the
former case, fewer passengers can be handled through a terminal of any
given size. In the latter case, more passengers can be handled. Similarly,
business and first class passengers require a different level of service than
leisure passengers and usually require additional space, faster processing
and access to airline lounges.
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Surface Access

4.27 Surface access infrastructure, including car parking, is also a factor in airport
capacity, although it is seldom declared as a constraint. However, surface
access is a major influence on the attractiveness of an airport.

Airport Utilisation

4.28 An airport’s capacity can be expressed as the proportion of annually available
runway slots which are used. The number of annual slots is counted after the
effect of any curfews or environmental limits, such as night movement quotas,
are applied.

4.29 Heathrow has routinely operated at around 99% of available slots for many
years, although this dipped a little during the recession, and within its
environmental limit of 480,000 movements a year. In such circumstances,
the effect of any delays from one hour to the next simply accumulates as
there are no gaps in the schedule to allow recovery.

4.30 Generally, an airport will be subject to increasing congestion and delays once
utilisation exceeds 75% of usable slots. Gatwick has operated at around 80%
utilisation. The other London airports have lower utilisation rates.

4.31 The ability to achieve high utilisation rates is dependent on the mix of traffic at
an airport as we demonstrate later by reference to how the London airports
are currently used.

4.32 In Table 4.1 below we set out utilisation data for Heathrow and other
European hubs for 2010. Utilisation rates of 70-75% would be more typical of
a well functioning hub with a good level of resilience and tolerable delays.

Table 4.1: Utilisation of Capacity at Main European Hubs

2010
Airport Passengers No. of ATMs Movement Utilisation
(mppa) Runways Capacity Rate
Heathrow 65.9 2 173,466 | 480,000 97.2%
Madrid 49.6 4 193,433 | 740,000 58.5%
Frankfurt 50.9 3 304,463 | 660,000 70.2%
Paris CDG | 57.9 4 286,524 | 710,000 73.7%
Amsterdam | 43.6 5 246,407 | 600,000 67.9%
Source: The Air League
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4.33

4.34

Conversion of movement capacity to passenger capacity is a function of the
expected size of aircraft using an airport as there is generally more scope to
increase the passenger handling capacity of an airport through adaptations to
the terminal buildings than to increase the aircraft movement capability.
Hence, whilst there may be more limited scope to increase the utilisation of
runway capacity, changes in aircraft size can contribute to increasing the
passenger capacity of an airport. Hence, it is expected that the achievable
capacity of Heathrow will increase over time as aircraft size grows even
though there is no realistic scope to increase runway utilisation.

Current Utilisation of the London Airports

Seasonal Profile of Demand

In Figures 4.1 to 4.5, we illustrate the seasonal profile of movement demand
at the London Airports. It is evident from these that Heathrow and London
City Airports have much flatter seasonal profiles of demand, which mean that,
all other things being equal, they will make better use of available capacity
over the year. This is because the other airports have much higher levels of
use by leisure passengers, particularly to European destinations, which are
much more concentrated in the summer periods.

Figure 4.1: Seasonal Profile of Movements at Heathrow Airport

Heathrow M Scheduled ™ Charter

45,000
40,000 -
35,000 -
30,000 -
25,000
20,000 -
15,000 -
10,000 -
5,000 -
0

Air Transport Movements

Dec- Jan- Feb- Mar- Apr- May- Jun- Jul- Aug- Sep- Oct- Nov-
11 12 12 12 12 12 12 12 12 12 12 12

Source: CAA Statistics

56

York Aviation LLP



London Assembly Transport Committee — Technical Advice

Figure 4.2: Seasonal Profile of Movements at Gatwick Airport
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Figure 4.3: Seasonal Profile of Movements at Stansted Airport
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Figure 4.4. Seasonal Profile of Movements at Luton Airport
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Figure 4.5: Seasonal Profile of Movements at London City Airport
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4.35 In Figures 4.6 to 4.10, we show the equivalent passenger demand profiles.
These show greater variability as airline load factors can also vary over the
seasons of the year even where the movement schedules do not vary. This
will impact on the utilisation of available terminal capacity.
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Figure 4.6:

Seasonal Profile of Passengers at Heathrow Airport
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Figure 4.7

: Seasonal Profile of Passengers at Gatwick Airport
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Figure 4.8: Seasonal Profile of Passengers at Stansted Airport

Stansted M Scheduled I Charter

2,000,000 -
1,800,000 -
1,600,000 -
1,400,000 -
1,200,000

Passengers
N
o
o
p
o
o
o

Dec- Jan- Feb- Mar- Apr- May- Jun- Jul- Aug- Sep- Oct- Nov-
11 12 12 12 12 12 12 12 12 12 12 12

Source: CAA Statistics

Figure 4.9: Seasonal Profile of Passengers at Luton Airport
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Figure 4.10: Seasonal Profile of Passengers at London City

Airport
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Daily Profiles of Demand

4.36 The profile of demand over the day is also vitally important to the ability to
achieve high utilisation of airport capacity.

4.37 As shown in Figures 4.11 to 4.16'°, Heathrow and Gatwick have relatively
flat profiles over the day whilst the other airports show much stronger peaks
of demand. In the case of Stansted and Luton this is related to the largely
low fares nature of their traffic, with much of the activity by airlines with based
aircraft operating short haul sectors within Europe starting with the first
departure early in the morning (after any night movement restriction period)
and returning at regular intervals over the day. London City also has a
strongly peaked profile associated with its principal role serving the needs of
business travellers to the City and Canary Wharf. We have included
Southend Airport, which only commenced significant scheduled services from
summer 2012, to show the profile at a very immature airport.

'* The charts show scheduled movements and some services by charter airlines which are
available for direct sale to the public. Other pure charter services are excluded as there is no
consistent data source to show the timing of these.
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Figure 4.11: Daily Profile of Scheduled Movements at

Heathrow Airport
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Figure 4.12: Daily Profile of Scheduled Movements at
Gatwick Airport
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Figure 4.13: Daily Profile of Scheduled Movements at

Stansted Airport

40
35
30
25
20
15
10

Hourly Movements

Stansted

Arrivals

M Departures

v b © BN TN N N DAY

Hour Beginning

Source: OAG

Figure 4.14: Daily Profile of Scheduled Movements at Luton
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Figure 4.15: Daily Profile of Scheduled Movements at

London City Airport
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4.38 It should also be noted that London City only operates 6 days a week and
closes from Saturday to Sunday lunchtimes for noise abatement reasons.

Figure 4.16: Daily Profile of Scheduled Movements at

Southend Airport
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4.39 The ability to fill troughs in demand is dependent on attracting airlines to put
on additional services. This is related to the catchment area which the airport
serves and the nature of demand within it to determine which services might
be operated viably, also taking into account competitive interactions with
neighbouring airports. It is important to remember that the key determinant of
when flights will operate is viability to the airlines. This can be influenced to
some extent by airport pricing policies but ultimately a flight which is operated
at the wrong time of day for the market which it is seeking to serve will fail as
passengers will use another service direct from another airport if there is a
nearby alternative or choose to route through another hub.

4.40 The ability to fill these troughs is also dependent on the airport being able to
attract a mix of different types of air services. So attracting more leisure
services by based aircraft will tend to worsen the peakiness of an airport but
attracting services by inbound aircraft may fill some of the troughs. A good
mix of scheduled and charter services may also help to smooth the peaks,
particularly if some of the services operate longer sectors. This is the case at
Gatwick. Busier airports, serving larger catchment areas, which are able to
sustain higher frequencies of service on many routes will have flatter profiles
of demand than those with only 1 or 2 flights a day which are more likely to
need to operate at already congested peak times. Having peak period slots
at ideal times available is often more important to the introduction of new
routes than growth in frequency on existing routes. This may in part explain
why services to the USA have seen expansion at Heathrow whereas there
has been relatively less introduction of new destinations.

4.41 A consequence of night flying restrictions in the UK and Europe is that there
is a large concentration of flights early in the morning, at the end of the night
period more generally.

Traffic Mix

4.42 In Figures 4.17 to 4.20, we illustrate how the broader mix of service types and
global destinations served contribute to flatter demand profiles at Heathrow
and Gatwick.
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Figure 4.17: Pattern of Departing Movements at Heathrow July 2012
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4.43 For example, as seen in Figure 4.17, the strong peak of Western European

departing flights is evident at Heathrow in the early morning with another
more dispersed peak in the early evening. However, Heathrow is able to fill
other times of the day with services to other global destinations. The West
European arrivals peak is less strong in the early morning, as shown in Figure
4.18 but there is a strong peak of arrivals from North America, which in turn
allow passengers to connect to later departure flights to Europe and the rest
of the world.

Figure 4.18: Pattern of Arriving Movements at Heathrow July 2012
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Figure 4.19: Pattern of Departing Movements at Gatwick July 2012

Gatwick Departures
45
40 O North America
35 B Middle East
30 W Latin America : Central
25 O Latin America : Caribbean
20 1 B Europe : Western
15 O Europe : Eastern/Central
O Asia : South East
10 7
< | OAsia : North East
O Africa : North
0
M Africa : Eastern
Q Vv
O Africa : Central/Western
Hour
Source: OAG

Figure 4.20: Pattern of Arriving Movements at Gatwick July 2012
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4.44 As shown in Figures 4.19 and 4.20, Gatwick does exhibit a peakier profile of
demand than Heathrow, more dominated by a typical pattern of European
short haul and leisure services but the contribution of movements from other
world zones to achieving higher overall runway utilisation is evident.
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4.45

4.46

4.47

4.48

Capacity Constraints at the London Airports

All of the London airports are schedule coordinated under the EU Slot
Allocation Regulations. This means that each of them, with the exception of
Southend, operates with some form of restriction on at least peak period
usage due to shortage of infrastructure.

Details of available (declared) airport capacity and usage are provided in
reports produced by Airport Coordination Ltd™®.

In Figure 4.21, we show the utilisation of available runway capacity at
Heathrow in Summer 2012. This is shown separately for arrivals and
departures as capacity is declared separately due to the operation of the
runways in segregated mode. As discussed earlier, the available capacity is
not the same in every hour as it is increased in the most popular hours then
reduced for the adjacent hours to allow delays which have built up to
dissipate to an acceptable level (typically 10 minutes average over the peak
hours taken together).

It is evident how little spare capacity there is. This is shown by small white
bars on some days of the week in some hours. Some 18 arrival slots are
available on Saturdays only after 18.00. For departures, 10 departure slots
are available on Sunday mornings before 08.00 and another 11 slots in the
evening on Sunday after 18.00. There are no regular spare slots which would
allow an airline to operate a new regular daily scheduled service without
acquiring the slots from another carrier.!’

18 http://www.acl-uk.org/reportsStatistics.aspx?id=98

7 Further detail is available in the seasonal reports for each airport at http://www.acl-
uk.org/reportsStatistics.aspx
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Figure 4.21: Heathrow Airport Runway Capacity Utilisation

Summer 2012
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4.49 In Figures 4.22 to 4.25, we illustrate the utilisation of available runway
capacity at the other main London airports.
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Source: Airport Coordination Ltd
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Figure 4.22: Gatwick Airport Runway Capacity Utilisation

Summer 2012
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4.50 In Gatwick’s case, Figure 4.22 shows both demand and allocated slots. This

demonstrates the excess demand by airlines for slots in peak periods at
Gatwick. It is evident, nonetheless, that there is some spare capacity
remaining once slots have been allocated as airlines which could not obtain
their optimum slot timings may simply choose not to operate. There are
between 8 and 11 runway slots available each day for flights before 07.00,
but the runway is fairly heavily used for the remainder of the day until 20.00.
However, there are only 2 departure slots, one on Tuesday and one on a
Thursday, available in the peak time before 08.00 which effectively means the
airport cannot accommodate any more based aircraft operations. Any spare
capacity is particularly at the beginning and end of the day. As with
Heathrow, capacity is profiled as far as possible to match demand. Overall,
in Summer 2012, there were 717 spare runway slots each week, or 12% of
the total.
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Figure 4.23: Stansted Airport Runway Capacity Utilisation

Summer 2012
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4.51 Figure 4.23 shows how Stansted still exhibits a strong peak of departure
demand on the runway early in the morning and arrival demand late in the
evening, consistent with the based low fares airlines seeking to maximise
aircraft usage during the day. Overall, however, there is substantial spare
runway capacity, with around 47% of runway slots still available in Summer
2012.
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Figure 4.24: Luton Airport Runway Capacity Utilisation
Summer 2012
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4.52 Figure 4.24 shows that Luton exhibits the similar pattern of morning peaking
of demand for runway slots, dominated by departures. Because it does have
some non-based aircraft operations, these also peak in terms of morning
arrivals, resulting in high utilisation of the runway overall in the morning peak.
Overall, in Summer 2012, Luton had 51% of runway slots available.
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Figure 4.25: London City Airport Runway Capacity

Utilisation Summer 2012
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4.53 Figure 4.25 shows that runway capacity at London City is almost fully used in
the morning and afternoon peak periods. In practice, the main constraint at
the Airport currently is stand capacity so analysis of available runway slots
does not demonstrate the constraint, which driven by arriving aircraft in the
peak period and the number of aircraft requiring stands simultaneously.

4.54 Overall, examination of these profiles of utilisation shows that there is little
spare capacity across the London airports as a whole in the morning peak
period and, to a lesser extent, in the early evening peak. At Gatwick, in
summer spare capacity is largely limited to the evening period. Stansted and,
to a lesser extent, Luton have spare capacity for most of the day after the
morning peak. London City has spare capacity during the middle part of the
day. However, the extent to which this capacity is likely to be taken up
depends on airlines finding markets which can be viably served outside of
peak demand periods.
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5.1

5.2

5.3

5.4

5.5

CAPACITY DEVELOPMENT OPTIONS

In this section, we set out our understanding of the principal development
options being proposed to expand the capacity of the London airports. This
list is not necessarily comprehensive as it is understood that over 40
proposals may be being promoted to the Davies Commission. However, not
all of these are worked up in any level of detail and we have concentrated
here on those where some detail is available.

Key Findings

The Department for Transport has recently reviewed its air traffic demand
forecasts. Although these have been reduced substantially from those
published in 2011 to reflect the slower than expected economic recovery,
they still show all the London airports as full by 2030 in the central case,
although the timings vary with the low and high cases. However, these new
lower forecasts do have some implications for the scale and timing of new
capacity overall.

Our review of the evidence regarding the capacity of the existing London
airports shows that Heathrow is to all intents and purposes full in terms of
aircraft movements, although there is scope to grow passenger numbers
through the use of larger aircraft. Mixed mode operations could enable more
movements and hence passengers to use the Airport.

Gatwick is close to maximum acceptable utilisation, at over 80% year round,
without the risk of delays increasing dramatically. However, whilst the airport
is virtually full in summer with 88% utilisation, there is spare capacity in the
winter.

The other airports appear to have reasonable amounts of spare capacity, with
Stansted operating at 45% of consented annual movements and London City
at around 60%, but the extent to which this can be used depends on the
airlines willingness to develop different types and patterns of service. In turn,
this is dependent on the nature and strength of the market which each airport
serves.
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5.6

5.7

5.8

5.9

We have reviewed information in the public domain regarding alternative sites
for expansion, including those in the Thames Estuary as well as options for
expansion at the existing sites. Key issues which are highlighted relate to the
need for high quality surface access to link potential new sites to the current
centres of air travel demand and the cost of development. Another critical
issue is the future of Heathrow and whether a new hub would be viable if
Heathrow remains open.

Demand Forecasts

The Department for Transport has recently published UK Aviation Forecasts
2013. These have revised downwards the overall demand projections to
reflect the slower economic recovery. Although the forecasts are based on a
wide range of variables including changes in the airlines’ cost base and
market maturity, the key driver is GDP growth. The changes in the demand
projections generally reflect changes in the assumed rate of economic
recovery in the UK and other changes in global GDP forecasts.

The new national unconstrained forecast is shown in Table 5.1. These
projections take no account of any constraints arising from limitations in
airport capacity, which are factored in at a later stage. In the Central Case,
the projected demand is reduced from 345 million passengers to 320 million
passengers in 2030 and from 520 to 480 million passengers in 2050. This has
implications for the scale and timing of new airport development required. In
2012, based on provisional figures, UK airports handled around 223 million
passengers.

Table 5.1: DfT unconstrained demand forecasts 2013

(mppa)

Low Central High
2010 211 211 211
2015 220 230 240
2020 240 260 280
2025 260 290 315
2030 280 320 360
2035 295 355 415
2040 315 390 485
2045 335 435 565
2050 350 480 660

Source: DT

The Department for Transport also produce airport level forecasts
constrained by existing airport capacity. Those for the London Airports and
the National Total are shown in Table 5.2.
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Table 5.2: DIfT constrained Airport forecasts 2013 (mppa)

2010 2020 2030 2040 2050
Heathrow 66 75 82 87 93
Gatwick 31 37 41 43 44
Stansted 19 25 36 36 35
Luton 9 14 18 19 18
London City 3 5 6 6 7
Southend 0 2 3 2 2
London Total 128 156 186 193 199
National Total 209 255 313 372 447

Source: DfT |

5.10

5.11

5.12

5.13

The volume of demand which it assumed could be met within existing airport
capacity has reduced since the 2011 forecasts: from 335 mppa to 313 mppa
in 2030 and from 470 to 447 mppa in 2050. However, the London airports
are now assumed to handle a higher proportion of demand, largely as a result
of higher airport capacities being assumed at each of the main airports, with
utilisation rates at Heathrow, Gatwick and London City assumed to have
reached 100% by 2030. The amount of demand assumed to be handled at
the London airports has increased from 180 to 186 mppa at 2030 and from
185 to 199 mppa in 2050.

The use of the regional airports is lower due to less traffic having to spill from
London to the regions. We had severe doubts about the validity of the DfT’s
2011 spill modelling in any event as detailed analysis showed significant
flaws in the allocation of passengers by airport and by route, for example
Stansted gains long haul services by 2030 only to lose them again by 2050.
Further analysis is required of the latest Department for Transport forecasts
to ascertain whether the allocation by airports is infected with the same flaws
as in 2011.

The lower demand projections overall appear broadly realistic but may
understate demand in the Central case as happened in previous forecasts
undertaken at the bottom of a recession.

Existing Airports

The assumed capacities of the existing London airports as used by the DfT in
their demand projections are set out in Table 5.3.
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Table 5.3: DfT Airport Capacity Assumptions 2013 (mppa)

ATMs (000s) Terminal Passengers (mppa)

2008 2030 2050 2008 2030 2050
Heathrow 480 480 480 90 90 90
Gatwick 270 280 280 40 45 45
Stansted 241 259 259 30 35 35
Luton 130 160 160 12 18 18
London City 73 120 120 5 8 8
Southend 0 53 53 0 2 2

Source: DfT

5.14

5.15

5.16

5.17

5.18

5.19

We now go onto describe the capacity limitations of the existing London
airports.

Heathrow

Heathrow is currently limited by planning condition to 480,000 air transport
movements a year and is operating very close to this level.

In the 2008 Consultation Document “Adding Capacity at Heathrow”, it was
estimated that with both runways at Heathrow operated in mixed, as opposed
to segregated mode, capacity could reach 540,000 annual movements.
Currently, there is a limited trial of mixed mode operations solely following
periods of disruption in order to mitigate delays. It has been suggested that
mixed mode operations could be permitted more generally to improve
resilience and reduce delays but without any consequent increase in the
number of permitted movements. However, there are concerns that this
would remove the respite from noise which residents receive when the
runways are alternated.

Displacement of all domestic flights from Heathrow would free up only 10% of
slots but would damage hub connectivity from the regions. In general, short
haul flights are being replaced by long haul flights at Heathrow; a process
which is likely to accelerate following BA’s acquisition of bmi, albeit short haul
feeder connections remain important in sustaining long haul services
particularly to emerging markets.

There is some scope to increase the number of passengers using Heathrow
as larger aircraft are introduced. It is estimated that the ceiling on passenger
capacity will be around 90 mppa.

A short third runway as previously proposed was estimated to increase
capacity to 702,000 air transport movements and around 135 mppa.
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Gatwick

5.20 A planning agreement prevents the construction of a new runway at Gatwick

before 2019.

5.21 The current capacity is estimated at 280,000 air transport movements and 45

mppa, albeit this will require further expansion of terminal and apron facilities.
There is limited scope to increase hourly runway capacity at Gatwick,
although it is understood that the Airport is working with NATS to achieve a
small increase in hourly runway movements. There is also little scope to
increase utilisation of the Airport in summer, as the runway is close to fully
used.

5.22 The principal opportunities to increase utilisation are in the winter, when

movement rates are lower. However, this would require Gatwick to attract
airlines to operate more business oriented services than currently operated.
Such changes are likely to be required, along with further growth in aircraft
size consistent with the airport’s policy to increase peak period charges to
operators of smaller aircraft, in order to achieve the anticipated passenger
and movement capacities of the single runway.

5.23 Options for a second runway at Gatwick were considered by RUCATSE® in

the 1990s and in the preparation of the 2003 White Paper. Options exist to
the north and south of the existing runway, although the southern option was
preferred in 2003. Gatwick Airport has declared that it is now reviewing
options for a second runway with a view to making a definitive proposal.

Stansted

5.24 Stansted is limited by planning controls to 264,000 air transport movements

and 35 mppa. The runway infrastructure is likely to support around 40 mppa.
Stansted is currently operating well below capacity and has a peaky profile of
demand.

5.25 In 2008, when passenger traffic was approaching 23 mppa, Stansted was

close to being full at peak periods. A return to these traffic levels will bring
forward an extension of the terminal and apron to meet demand growth
beyond 25 mppa, including the construction of a 4th satellite building, all of
which currently have planning approval.

'® The Government's Runway Capacity to serve the South East Working Party which reported in
July 1993.
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5.26 In order to reach maximum utilisation, Stansted would need to attract more
off-peak traffic, both during the day and during the year. This would require a
change to the traffic mix and for overall levels of traffic on individual routes
using the Airport to grow to the level that would support multiple daily
frequencies in off-peak hours.

5.27 In the 2003 White Paper, Stansted was proposed as the site for the early
construction of a new runway. This would have been widely spaced from the
existing runway and would have allowed expansion of the capacity of the
Airport up to 550,000 air transport movements a year and over 76 mppa.

Luton

5.28 Luton Airport is close to full at peak periods currently, with the limitations
being terminal capacity, apron capacity and runway capacity, due to the
limited length of taxiway serving the runway which constrains runway
capacity.

5.29 The Airport has recently applied for planning permission to enhance the
infrastructure up to the maximum possible within the existing Airport
boundary, estimated at 18 mppa and currently handles around 9.6 mppa.

5.30 Following the 2003 White Paper, the Airport operator had proposed
construction of a new runway and terminal to the south of the existing
runway. However, this would have involved a major expansion of the Airport
into green belt, with substantial topographical difficulties impacting
construction. The proposal was not supported by the Airport’s owner Luton
Borough Council (through London Luton Airport Ltd).

5.31 There are possibilities to extend the Airport beyond the current site to the east
for terminal and apron development but this will be subject to modifications to
the existing operating concession, which now runs until 2031.

5.32 As with Stansted, the profile of traffic at Luton is subject to large peaks of
traffic, particularly in the early morning. Attaining better utilisation of existing
capacity would require a change to the profile of traffic using the Airport,
which is more difficult to achieve than at Stansted due to the shorter runway
limiting the prospects for the introduction of long haul traffic into the less busy
periods.
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London City

5.33 London City Airport is limited by planning condition to 120,000 noise factored
movements a year.

5.34 Increases in the size of aircraft using the Airport have resulted in even greater
concentration of activity into peak periods and mean that the existing apron
infrastructure is a constraint both in terms of the number of movements which
can be handled and the types of aircraft.

5.35 The Airport is currently undertaking pre-application consultation towards the
submission of a planning application to provide the appropriate infrastructure,
including apron, taxi-lane and terminal infrastructure to enable it to reach its
current planning limit of 120,000 noise factored movements.

5.36 The strong business profile of traffic at the Airport limits the potential to
develop substantial off-peak operations and increase utilisation. Growth of
traffic at the Airport is closely aligned to growth in employment in Tower
Hamlets and Newham.

5.37 In 2006, the Airport published a Master Plan indicating that the ultimate
potential of the Airport site might be of the order of 170,000 annual
movements and 8 mppa. Presently, this is not supported by the Mayor.

Southend

5.38 Southend Airport is limited by planning agreement to 53,000 movements per
year, approximately equivalent to 2 mppa when the general aviation and
aircraft maintenance related movements are taken into account. This limit
was agreed as a consequence of permission being granted to extend the
length of the runway. The physical capacity of the runway and apron
exceeds these limits as more movements, albeit by small aircraft, were
handled historically.

5.39 Southend Airport is currently constructing a second phase of its new terminal
building, linked directly to a rail station, in order to provide capacity for up to 2
mppa.

5.40 Southend only has limited aircraft operations so its traffic profile is subject to
large peaks in demand.
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Summary Conclusions on Current Airport Capacity

5.41 Heathrow is to all intents and purposes full in terms of aircraft movements,

although there is scope to grow passenger numbers through the use of larger
aircraft. Mixed mode operations could enable more movements and hence
passengers to use the Airport, albeit with potentially adverse noise
implications.

5.42 Gatwick is close to maximum acceptable utilisation without the risk of delays

increasing dramatically in summer, with utilisation reaching 88%. Whilst more
use could be made of the airport in winter, this is less attractive to the airlines
particularly on leisure oriented routes.

5.43 The other airports appear to have reasonable amounts of spare capacity but

the extent to which this can be used depends on the airlines willingness to
develop different types and patterns of service. In turn, this is dependent on
the nature and strength of the market which each airport serves. In theory,
these airports may have 50% spare capacity but the extent to which this will
be taken up depends on market growth in each airport’s catchment area and
airline decisions as to the viability of developing new services. It is unlikely
that these airports will attract a broad enough mix of services to attain the

levels of utilisation seen at Heathrow and Gatwick for the foreseeable future.

Options to Expand Existing Airports

5.44 There are a number of options to expand capacity at the existing airports
which have been proposed. These are tabulated below.

Heathrow
Third Runway

BAA is believed to be working up a Third Runway proposal in more
detail based on the previous options.

Heathrow
Hub

Heathrow Hub Ltd. is a privately owned UK company proposing to
link HS1 and HS2 with a Heathrow transport interchange 3.5km
north of T5. Relocation of existing transport facilities would create
more space for aircraft. Also incorporates suggestion of extending
the Heathrow runways to double length with aircraft landing and
departing on different portions of the same runways.

Western
Extension of
Heathrow

Proposed by Tim Leunig, chief economist at the liberal think-tank
CentreForum and published by Policy Exchange. Four new
runways to the west of the current site are proposed to be
constructed over the M25, the Poyle industrial estate, the
Wraysbury reservoir and part of Stanwell Moor. The existing
runways would be decommissioned, but Terminals 1-3 and 5
would remain operational, and a new terminal would open at the
western end of the airport. No cost assessment at this stage.
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Gatwick Gatwick (owned by GIP) is promoting a second runway to allow it
to develop as a secondary hub after its planning restriction expires
in 2019.

Luton Weston Williamson Architects have proposed a 4 runway airport

south of the existing site, but this is not supported by the current
owners of Luton, who deem the land unsuitable.

Stansted Make Architects (Ken Shuttleworth) has proposed building three

new 4000m runways at Stansted and creating a new Crossrail link
from the airport to Stratford, reducing train journey times from the
capital to 25 minutes. However, full architectural details,
construction cost and timescales have yet to be revealed and it is
not known what the new owners of Stansted (MAG) think of the
proposal.

5.45

5.46

5.47

New Sites

There are rumoured to be up to 42 sites or development proposals on the
table. Not all of these have been identified in the public domain. We set out
in this section some of the key features of known proposals.

It should be noted that most industry commentators are clear that new hub
options would only be viable if Heathrow were to close. The level of
compensation required, in the event of closure or downsizing, to Heathrow
Airport Ltd and to other business located there is unclear and would depend
on the alternative uses for the site in the context of the economy of West
London, which in turn would be impacted more generally by the closure of the
Airport. This is covered further in work by Oxera for the Transport Select
Committee™.

Experience from abroad would suggest that new airports are more likely to be
successful when they replace existing airports. For example new airports in
cities such as Denver, Hong Kong and Munich all replace existing airports,
with the sites, often closer to the city centre, redeveloped for other users.
However, an attempt in 1975 to develop a new airport at Mirabel to serve
Montreal, 24 miles from the city, to replace the existing airport at Dorval failed
as passenger and airlines were reluctant to use it, resulting in the focus of
international air service development for eastern Canada switching to
Toronto. Ultimately, in 1997, international flights were switched back to
Dorval and Mirabel is now used principally as a cargo airport. There are no
examples of the successful development of major airports operating
alongside existing airports in recent years.

19 hitp://www. parliament.uk/documents/commons-

committees/transport/Would a new hub airport be commercially viable.pdf
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5.48 We llustrate in Figure 5.1, the approximate locations of the proposed
estuarial sites. We tabulate the key features of each of the known proposals
on the following pages.

Figure 5.1: Locations of Estuarial Options
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London Thames Hub/Thames Gateway Airport (Isle of Grain)

Proposed by

Foster & Partners, Halcrow, and Volterra

Location Hoo Peninsula on the Isle of Grain, with half of the site being on
reclaimed land.

Runways 4 runways - 150 mppa.

Cost £20bn airport, £20bn orbital rail, £6bn barrier crossing, £4bn other
infrastructure. Total £40bn.
15 year timescale suggested.

Surface A rail connection of around 6km to a river crossing by East Tilbury

Access connected into a four-track, high-speed passenger and freight

Orbital Rail route around London, which links London’s radial lines
with HS1 and HS2 as well as the Thames Estuary ports and
European networks. By road, it would be approx 10km to the
M2/A2 near Rochester. No details are given of other road
improvements which would be required.

The new Orbital Route would approximately trace the line of the
M25 north around London and much of it is proposed to be in
tunnels. Over 100 km of new track is likely to be required.

The Airport would be 55 kilometres from London and the estimated
travel time is 30 minutes by high speed rail. The Airport would be
around 10km from the HS1 line.
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London Gateway Airport (Cliffe)

Proposed by

Independent Aviation Advisory Group (IAAG) led by John Olsen
(former director of Cathay Pacific and of Dan-Air).

Location Cliffe, North Kent.

Runways 3 runways

Cost £15bn — no estimated timeframe. Cost estimates believed to be
based on previous DfT estimates at the time of the 2003 White
Paper

Surface The mode of surface connections are not specified but it is

Access assumed that there would be a rail spur to HS1 (approx 10km
away), as was proposed before. The South East and East of
England Air Services (SERAS) study estimated a rail travel time to
central London of 26 minutes, and that a new Lower Thames river
crossing would be required to improve road access. The eastern
sections of the M25 would also be likely to require upgrading.

Comment Cliffe has been proposed as a location repeatedly ever since

WWII, but was most recently proposed as part of SERAS (South
East of England Regional Air Services Study) of February 2003,
but later rejected in the December 2003 White Paper on the
grounds of high cost, financial viability, and potential bird strike
risk. John Olsen has, however, claimed the bird population is now
‘meagre”.
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London Medway Airport (Cliffe)

Proposed by

London Medway Airport Group (founded by two young academics,
Luke Douglas and Thomas Aldred)

Location Cliffe, North Kent (i.e. the same location as IAAG’s proposal)

Runways 4 runways - 150mppa

Cost Estimated £30bn for airport and surface access infrastructure, but
no detailed breakdown.
Estimated less than 7 years to construct.

Surface As with the IAAG proposal, there would be a new branch line to

Access HS1 (approx 10km away) which the proposers claim would link the
Airport to Stratford in 20 mins and St Pancras in 25 mins. A new
Lower Thames Crossing is also proposed and (although it is not
mentioned in the proposal) some upgrades to the eastern sections
of the M25 are likely to be required.

Comment The proposal plays down the risk of bird strike (one of the reasons

the Cliffe site was previously dismissed) referring to an unnamed
‘recent report’ which concludes that the risk is low.

Retains Heathrow as small 1 runway, possibly low cost airport.
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London Jubilee International Airport (offshore)

Proposed by

Testrad (Thames Estuary Research & Development) - a company
formed by Doug Oakervee (former Chair of Crossrail) and Bridget
Rosewell (former Chief Economic Adviser to the GLA/Owner of
Volterra).

Location An offshore airport platform, 6 to 7 kilometres north of Herne Bay,
with onshore terminals at Ebbsfleet linked by High Speed Rail to
the offshore airport.

Runways Up to 6 runways.

Cost £39.5bn to £49bn, depending on whether the link from the
mainland is through tunnels or over water. Estimated 7 years
construction time.

Surface High speed links from onshore terminals to offshore airport. The

Access link to HS1 would be around 30km from Herne Bay, after the new

track reached the shore. Herne Bay to the A2/M2 would be
approximately 10km.

Direct rail connections from central London largely through existing
HS1 infrastructure but possible extension of Crossrail, or the
regeneration of the former Channel Tunnel link from Waterloo
Station.

There would also be a requirement to upgrade the eastern portion
of the M25 as well as the river crossings in the vicinity of Dartford.

York Aviation LLP
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London Britannia Airport (offshore)

Proposed by

Gensler (Architecture, Design & Planning firm)

Location Floating island airport located centrally in the Thames Estuary, with
onshore terminals. The precise location of the Airport is unclear.
Terminals are proposed to be located both north and south of the
Estuary

Runways Up to 6 runways.

Cost No estimates seem to be available.

Surface Passengers would access the Airport via high-speed underground

Access rail. Vehicular access would be dispersed to three new land-based
departure/arrival terminals, two located north and south of the
estuary, and a third proposed for Central London between Canary
Wharf and the Olympic Park.
Depending on the precise location, the distance between the
Airport and the HS1 line could be 15 to 20km.

Comment Heathrow would be closed and transformed into an ‘Eco City’ with
housing.
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Marinair (offshore)

Proposed by

Thames Estuary Airport Company Ltd

Location

Offshore — around 7 kilometres to the north-east of Whitstable

Runways

4 x 4,500 metre runways

Cost

No estimates available

Surface
Access

The HS1 line is around 16 kilometres south of the Isle of Sheppey
and it is proposed that HS1 be connected to MARINAIR by way of
a new line which, when it reaches The Swale, would pass into a
tunnel under the Isle of Sheppey and the Thames Estuary. Travel
time to Central London is estimated at 32 minutes.

Sharing the tunnel with the HS1 spur, the M2 and M20 motorways
would be connected to MARINAIR by way of an upgraded A249.

Motorway access from north of the River Thames would be by the
eastern section of the M25, the Dartford Crossing and the A2/M2
motorway and the M20 motorway and then, as described above,
by way of a future upgrade of the A249.

Comment

Originally proposed to the RUCATSE (Runway Capacity to Serve
the South East) Group in the early 1990s.

Goodwin Sands (offshore)

Proposed by

Beckett Rankine (Marine Consulting Engineers)

Location

3km offshore of Deal at Goodwin Sands on the east coast of Kent.

Runways

Phase 1 would comprise 3 runways and 150 mppa capacity, with
potential for expansion.

Cost

Construction of Island £3.5bn, Link To Mainland £1.2bn, The
Harbour £1.2bn, Roads, Rail and Runways £11.4bn,
Improvements to Existing Infrastructure £3bn, Buildings &
Structures £8.7bn, Equipment and Systems £10.2bn - Total £39.2
billion (Phase 1 costs)

Surface
Access

Road tunnel to the mainland. High speed rail to London via
existing HS1 in (estimated) 40 minutes. However, Deal is at least
12km from the HS1 line and possibly more depending on where
exactly it joins.

Road links via A2 & M20, although the road journey time from Deal
to Canary Wharf using these existing routes is 122km and 100
mins.

Comment

Envisages Heathrow downgraded to a smaller airport.

York Aviation LLP
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Other Sites

Sites West of
London

The Progressive Aviation Group has looked at sites that could
accommodate 4 runways and two potential sites west of London
have been identified:

RAF Croughton (37km north of Oxford, 5km east of the
M40, and currently around 90 mins by road from Central
London);

the Steventon area (20km south of Oxford and just west of
Didcot; currently around 80 mins by road from Central
London). The target would be for a 30 minute journey time
to London by high speed ralil.

Various other proposals are believed to be under development,
including RAF Lyneham (west of Swindon) and a site between
Maidenhead and Twyford.

Northolt

Rothwell Aviation have developed a proposal to re-align the
Northolt runway and extend it to 2,400 metres, construct a new
passenger terminal, build a high speed rail line to Heathrow
'South’, and allow passengers to transfer between both sites in 15
minutes.

Birmingham

Proposal from the Airport to develop Birmingham as a reliever hub
with a new terminal integrated with the HS2 station to bring
Birmingham into a similar journey time zone from central London
as Stansted is today.
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