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02 FEBRUARY 2015 
 
Sir Howard Davies 
Chair, Airports Commission  
Sanctuary Buildings  
20 Great Smith Street 
London  
SW1 3BT 
 
REF: AC-LGW-184 
 

Dear Sir Howard, 

Traffic, Capacity and Competition Evidence 
 
In advance of our main response to the Commission’s consultation (which we will submit tomorrow), I am 
enclosing some important new evidence in relation to traffic, capacity and competition.  The main 
elements of this evidence relate to issues which, in our view, have not yet been fully considered or 
evaluated as part of the Commission’s work. 
 
Traffic Forecasts and Traffic Allocation 
We have consistently highlighted the flaws in the DfT’s traffic allocation model which has consistently 
over-predicted traffic at Heathrow and under-predicted traffic at Gatwick.  The enclosed ICF Technical 
Report sets out a detailed analysis and comments as well as recommending remedies which if 
implemented would help correct the fundamental flaws in the DfT’s traffic allocation model. 
 
Capacity 
We also enclose a report by DFS, one of Europe’s leading providers of air navigation services, which 
contains results of its simulation of Heathrow’s proposals.  DFS’s analysis indicates that Heathrow’s 
proposal overestimates the extra capacity of a North West runway by c. 60% and more if additional 
environmental restrictions are imposed on Heathrow. 
 
Construction Cost and Timing 
EC Harris has undertaken a programme and cost review of Heathrow’s proposal.  It concludes that there 
is “zero probability” of achieving the 2025 runway opening date and the earliest date (based on a forecast 
P80 ‘industry norm’ confidence level) is April 2029 at an estimated cost of £21.2bn rising to £26.5bn 
including Optimisation Bias. 
 
Efficiency of Capacity 
Gatwick expansion will provide the most efficient option overall for airlines because of its relatively 
unconstrained air space, efficient use of runway, short taxi times and proven operational efficiency.  
These factors are particularly critical for short haul operators and the LCC business model. 
 
Airport Charges 
The Airports Commission has consulted on the basis that Gatwick Airport charges will rise to £21.  We 
are pleased to advise that we are prepared to commit under a legally binding agreement to keep charges 
to £15 or less.  In contrast, we expect that Heathrow charges will need to rise to £44 or more including the 



full costs of Surface Access investment.  We would emphasise the different positions of the promoters - 
Gatwick is prepared to assume the risks of delivery of the project on time and to budget and to generate 
the required traffic, Heathrow is not.  
 
Competition 
The Competition Commission forced the break-up of BAA in order that London’s major airports would 
compete with each other and consumers would benefit.  Passengers have seen major improvements at 
Gatwick since the change of ownership in 2009, and the improvements at Heathrow and across the 
System in response. 
 
InterVISTAS has completed a comprehensive review of the research literature in the USA over the last 
30 years and also the last several years’ experience in Europe and the UK.  The research consensus is 
that dominant hubs produce high airfares whereas city systems served by competing airports generate 
the lowest air fares, especially where at least one of the airports is served by LCC’s. 
 
London and the UK have seen much of the benefits of multi-airport competition fuelled by LCC’s in the 
short haul market.  This has slashed air fares over the last 10 to 15 years and stimulated air traffic growth.  
Indeed LCC’s have represented more than 100% of London’s traffic growth over this period. 
 
However, the long haul market remains dominated by Heathrow which has a market share of 82% 
compared with only 30% for short haul.  If Heathrow expands, its share of the long-haul market will rise to 
85%, further increasing its already substantial market power.  If Gatwick expands, Heathrow’s share of 
the long-haul market will shrink to 60% by 2050.  In this period, new carriers operating out of Gatwick will 
disrupt Heathrow’s dominant position and compete away the substantial fare premia enjoyed by its 
legacy carriers especially on the North American routes. 
 
Conclusion 
We trust that the Airports Commission will consider the arguments and body of evidence contained in this 
submission.  In our view, the heart of Gatwick’s traffic case has not yet been interrogated by the 
Commission.  Our case is built on: 

 
• Superior operational efficiency 
• Much greater delivered increment of capacity 
• Capacity delivered several years earlier and much cheaper than the alternatives 
• Gatwick is prepared to take most of the business risks, unlike Heathrow and 
• The boost to competition and passenger choice of expanding Gatwick compared with 

reinforcing Heathrow’s existing market dominance in the long-haul market. 

And last, but not least, the flaws in the DfT’s traffic allocation model must be remedied. 
 
Yours Sincerely 

 
Stewart Wingate  
Chief Executive Officer  
Gatwick Airport Limited 
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2        Gatwick’s Traffic Case: Report for the Airports Commission 

Introduction 
This paper sets out the key elements of the Gatwick traffic case and answers the questions posed by 
the Airports Commission as to why expansion at Gatwick will provide more traffic for the London 
System and why competition between airlines will be maximised by expansion at Gatwick. 

The paper is set out as follows: 

 

Section Topic Annexes 
 Executive Summary  

A. 

Unconstrained Traffic Demand for London 
This section explains that while we are in broad agreement on the 
overall demand for London we have significant issues with the 
allocation of this traffic, which favours Heathrow over Gatwick. 

A1-2 

B. 

Future of Aviation: Key Trends and Drivers 
This section summarises the key aviation trends which have been 
evident and will continue to shape the future of aviation in the UK and 
which need to be taken into account when considering the type of 
capacity to add to the system. 

B1-18 

C. 

Price Elasticity of Traffic 
This section highlights the sensitivity of traffic to airfares. Lower air 
fares generate more traffic. Expanding Gatwick will produce the 
lowest air fares for the London System based on its low cost, efficient 
infrastructure and greater impact on competition than Heathrow 
expansion. 

C1-3 

D. 

Capacity and Airport Charges  
This section sets out why airspace and other constraints mean that 
expansion at Gatwick delivers 60% more capacity than expansion at 
Heathrow. It is the right type of capacity as it meets demand for 
efficient infrastructure. 

D1-11 

E. 

Benefits of Competition 
This section sets out why Gatwick expansion will add more 
competition into the London System than Heathrow expansion. The 
evidence is clear that multi-airport competition results in more intense 
airline competition and lower fares for passengers. 

E1-5 

F. 

Conclusion 
Drawing together the above factors, we conclude that Gatwick 
expansion provides the best fit with the key aviation trends and best 
meets the Commission’s Assessment of Need. 

F1 

 

For each section we have set out the key supporting evidence underpinning our analysis and 
attached the relevant annexes to this paper. In the paper we also refer to four Appendices, these are 
listed on page 18.  
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Executive Summary 
 

Unconstrained Traffic Demand for London  

Gatwick and the Airports Commission are in broad agreement on the incremental air passenger traffic 
which the London Airports System needs to handle between now and 2050 in order to support 
economic growth in the UK.  The make-up of traffic growth by segment by 2050 will be incremental 
short-haul traffic of c.60m passengers per annum, long-haul c.40m passengers per annum and 
transfer passengers c.4m per annum.  However, we continue to disagree with the Airports 
Commission’s allocation of this traffic under most of its scenarios.  The DfT’s traffic model as currently 
configured and used to produce the Commission’s traffic forecasts, is not fit for the purpose of 
informing a decision on capacity location.  It does not capture the evidence and industry trends 
outlined in this paper. 

 

Future of Aviation: Key Trends and Drivers 

Additional capacity in London needs to provide the best strategic fit with the trends which will shape 
the future of aviation and the economic dynamics of the industry.  This is key to delivering economic 
growth for the UK.   Gatwick will provide more efficient, cheaper and much more incremental capacity 
than at Heathrow providing the greatest boost for the UK’s prospects. By contrast, the sheer expense 
of Heathrow expansion and consequential massive hike in charges of what is already the world’s 
most expensive airport will choke off much traffic demand.  Above all, a viable solution must fit with 
the clear overall trends within the aviation industry towards the most economically efficient modes of 
operation.  The main trends are: 

• Increasing dominance of LCC’s in Short-Haul: In line with what we have seen over the last 10 
years and with new orders for aircraft, growth to 2050 will be dominated by LCCs, which will carry 
over 90% of the 60m incremental short-haul passengers. 

• Expansion of LCC’s into new markets.  LCCs will consolidate their expansion into medium haul 
markets in an area covering North Africa, the near Middle East and Eastern Europe, including 
Moscow.  LCC’s will also enter into the long-haul markets and this process will accelerate with 
new technology aircraft especially in a low oil price environment. 

• LCCs move into business market. The trend of LCC’s, such as easyJet and Ryanair, targeting 
business travellers through better service offerings and more flights and frequencies to the 
primary airports and destinations will continue and their market share will rise. 

• New technology aircraft: Due to the introduction of new technology aircraft, which make it possible 
to fly to long-haul and medium haul destinations more economically, more efficient airlines will 
also progressively take significant market share from less efficient legacy carriers in these 
markets.  This trend is already well advanced in the Middle East and Asia. 

• Impact of Middle East hubs, hub-buster aircraft and inbound traffic on London Transfer Market: 
The London transfer market is already relatively small and continues to decline in significance 
similar to the decline in the transfer market everywhere in Europe.  This decline is being 
accelerated by competition from Middle East hubs and the wholesale introduction of hub-buster 
aircraft.  By 2030, hub-buster aircraft will dominate the world’s long-haul fleet.  The rapidly growing 
inbound market, driven by higher growth emerging economies, simply needs access to London 
and does not depend on transfer feed at the London end of the routes. 
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Price Elasticity of Traffic 

Traffic in all segments of the market is sensitive to air fares. Lower fares have been shown to 
stimulate traffic and higher fares choke demand off.  If London develops the wrong type of capacity it 
will be high cost, less exposed to competition and relatively inefficient leading to higher fares and less 
traffic demand.  

Transfer traffic is extremely price elastic (-2.1), followed by short-haul leisure (-1.5), long-haul leisure 
(-1.0) and short-haul business (-0.7), see Annex C1 for multiple studies summarised by ICF. In the 
short-haul market alone these factors alone would depress traffic demand at an expanded Heathrow 
versus Gatwick by c.11.3% based on differential airport charges alone.  

The CAA’s 2005 study supported these conclusions “no-frills airlines have driven down the cost of air 
travel by offering low fares… As would be expected, the air fare reductions had a stimulating effect on 
passenger traffic.”  

 

Capacity and Airport Charges  

On all the key measures of capacity, timing, cost, charges, service and operational efficiency Gatwick 
is the best solution and will maximise demand, since London as a whole will be able to offer capacity 
which best meets the requirements of all airline types and will maximise growth. 

The capacity assumptions for Heathrow are problematic and highly optimistic. A more realistic set of 
assumptions would result in significantly lower traffic forecasts for Heathrow. In turn, this would lead to 
higher airport charges and lower economic benefits.  Gatwick can also deliver the new capacity at 
least 4 years ahead of Heathrow. 

DFS Flugsicherung (DFS), the German air navigation services provider, has undertaken a detailed 
review of Heathrow’s proposed operating modes drawing on its experience of the expansion at 
Frankfurt Airport. DFS has assessed the total capacity of NWR expansion at Heathrow as only 
645,000 ATMs p.a., in its medium case compared with Heathrow’s claim of 740,000. A Gatwick 
expansion would therefore provide c.60% more capacity than at Heathrow. DFS’s work is based on 
detailed simulation modelling (Annex D1 and Appendix 3, full report dated 30/1/2015). 

With Heathrow expansion London would not get the type of capacity and flexibility the market needs.  
In particular, Heathrow will be a less efficient airport, less resilient and far more expensive with 
charges in excess of £40 as compared with less than £15 at Gatwick (in 2014 pounds). The Heathrow 
charges will be greater than presented in the Commission’s consultation papers as they make no 
adjustment for the cost of the associated Surface Access Infrastructure.  They may be much greater 
still as the Heathrow promoters do not appear willing to take the risk of on-budget and the delivery of 
the project, unlike Gatwick. Gatwick confirms to the Commission its undertaking to cap charges at a 
maximum of £15 compared with £21 assumed by the Commission.  

The build of the expansion at Gatwick is on a phased basis.  This provides a lower risk and more 
flexible capacity solution, which can adapt to changes in the aviation market.   The first phase of 
Gatwick’s expansion will cost only £3bn compared with c.£15bn for Heathrow.  It will deliver world 
class facilities including a new runway, new terminal, new people mover and all associated surface 
access investment. 

Analysis conducted by EC Harris shows that the earliest a new runway would open at Heathrow is 
2029 (Annex D2 and Appendix 4 for full report dated January 2015). EC Harris concludes “there is 
zero chance probability of achieving the stated 2025 runway opening date”. EC Harris also found that 
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Heathrow’s cost estimates are understated by up to £5.6 billion. EC Harris estimates the costs at 
£21.2 billion and when taking into account the Optimism Bias this rises to £26.5 billion. 

With Gatwick expansion, Heathrow will continue to play an important role for legacy carriers, 
particularly the traditional hub airlines.  An expanded Gatwick will relieve pressure on Heathrow and 
allow it to fulfil this role better and with much lower charges than today. These charges would 
progressively fall to mid-teens compared with over £40 under expansion.  

 

Benefits of Competition 

Expansion at Gatwick will also inject more competition into the System. This will take the form of 
various airport/airline combinations. There is clear evidence that multi-airport competition results in 
greater airline competition, reductions in air fares and greater improvements in innovation and 
efficiency, especially if LCCs service one or more of the competing airports.  This effect has already 
been seen over the last 15 years as LCCs out of Gatwick, Luton and Stansted have driven down 
short-haul air fares across the entire System. For London, these benefits will arise only with Gatwick 
expansion as the alternative Heathrow expansion option will increase its already substantial market 
power and consolidate its dominance of long-haul markets. 

To understand the competition issues, Gatwick commissioned InterVISTAS to assess the importance 
of airport competition on air fares paid by consumers.  The InterVISTAS work draws upon a review of 
30 years’ worth of literature on market structure and competition. InterVISTAS also undertook original 
research analysing the impact of airport competition on both European and US air fares. This 
research included the 1,000 largest airport pair markets for both the US and Europe. The full 
methodology and detailed results are set out in the InterVISTAS report (Appendix 2). 

The InterVISTAS report found that: 

 The presence (or not) of an LCC in a city-pair market is a key driver of lower fares for 
consumers with 20%-40% fares reduction (depending on type of airport competition) 
compared to full service network carrier only scenarios. 

 In addition, there is also a separate airport competition effect. Airport competition between the 
same airline types leads to a fare reduction impact in the range 30%-40%. 

 The combined impact of airport competition and presence of LCCs can reduce fares by up to 
60% (compared to a market with a monopoly full service carrier). 

 Additional network carrier competition on the same airport pair produces limited fare benefits 
for consumers. 

We have also set out in Annex E1 the results and key conclusions of the academic studies that 
InterVISTAS reviewed and analysed.  

UK airports policy for many years has favoured development of an effective system of competing 
airports – a policy given further emphasis in recent years by the break-up of BAA.  Expansion of 
Gatwick would enhance competition amongst airports and airlines, whereas further expansion at 
Heathrow would inhibit competition, resulting in relatively high fares and less traffic. 
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Conclusion 

Gatwick expansion provides the best fit with aviation trends and best meets the Airport Commission’s 
Assessment of Need: 

• London will have more airport capacity of the right type, catering for a wider range of airline 
business models economically. 

• Gatwick will provide capacity at prices which will stimulate demand and with efficiency levels 
which the most efficient airlines (and particularly LCCs) require.  This will generate more Origin 
and Destination traffic than a high charge expansion at Heathrow. 

• Heathrow still has an important role to play with the more traditional hub airlines and will have a 
complementary role alongside Gatwick and the other London airports that make up its System. 

• Two major airports competing in London will generate more competition in the aviation market, 
which will drive down fares and encourage efficiency and innovation.  The fare reductions could 
be dramatic in many markets, notably North America and several other routes currently only 
served out of Heathrow where competition is limited. If Heathrow expands, its market dominance 
in the long-haul market will rise to c.85% by 2050. By contrast its share will fall to c.60% by 2050 
under Gatwick expansion enabling competition to intensify in this and other markets.  

• This combination of low cost highly efficient new capacity and maximising competition within the 
System will ensure that all segments of the market whether they are business or leisure, low cost 
short-haul flights or new long-haul destinations to emerging economies are well served and 
contested.  This is what will maximise air traffic and underpin economic growth for the UK. 

• An expanded Gatwick will focus on servicing Origin and Destination traffic to the London market 
as efficiently as possible. This will allow room for a dramatic improvement in UK traffic connectivity 
in terms of the capacity to develop direct services, for the main regional airports such as 
Birmingham, Manchester and Edinburgh. By contrast, the Heathrow expansion case is based on 
sucking traffic out of these regional hubs to fuel the Heathrow mega hub thereby stifling the 
development of direct services from the regions to outside the UK and damaging their 
connectivity. 

• Equally important to the future impact on London and UK connectivity is the fact that a Gatwick 
expansion will deliver an estimated 60% greater increment of capacity than an additional or 
extended runway at Heathrow.  

• We estimate that that on the basis of an operational capacity estimate alone a second runway at 
Gatwick will deliver an additional 260,000 air traffic movements per annum compared with around 
165,000 at Heathrow. In addition, the overwhelming probability is that any future planning consent 
for an expanded Heathrow would place more restrictions on the operations of the runways 
extending the current restriction on mixed mode. This will further limit the capacity. 

• Air quality considerations could also stop the use of additional runway capacity at Heathrow. 
Neither Heathrow option has provided a robust demonstration of how they would meet current air 
quality standards. 
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Traffic and Competition Evidence 
 

A. Unconstrained Traffic Demand for London 

Gatwick and the Airports Commission are in broad agreement on the incremental air 
passenger traffic which the London Airports System needs to handle between now and 2050 in 
order to support economic growth in the UK.  The make-up of traffic growth by segment by 
2050 will be incremental short-haul traffic of c.60m passengers per annum, long-haul c.40m 
passengers per annum and transfer passengers c.4m per annum.  However, we continue to 
disagree with the Airports Commission’s allocation of this traffic under most of its scenarios.  
The DfT’s traffic model as currently configured and used to produce the Commission’s traffic 
forecasts, is not fit for the purpose of informing a decision on capacity location.  It does not 
capture the evidence and industry trends outlined in this paper. 

The analysis conducted by ICF for Gatwick and the analysis conducted by the Airports Commission 
come to similar conclusions on aggregate traffic demand which are summarised in Annex A1. 

Both sets of forecasts agree on the following: 

1. Short-haul demand will remain the largest segment of the market; 

2. Long-haul will grow more rapidly but will remain smaller than short-haul; and 

3. The relative importance of transfer passengers will decline over the period. 

ICF’s forecast of traffic demand is as follows. 

Unconstrained London Passenger Forecasts, 2012 – 2050 

Market 2012 2030 2050 
2012-2050 
growth 

2012-2050 
CAGR 

Short-haul 82m 115m 144m +62m 1.5% 

Long-haul 35m 57m 78m +43m 2.1% 

Transfer 18m 24m 22m +4m 0.5% 

Total 135m 197m 244m +109m 1.6% 

Source: ICF 

There remains a major difference between Gatwick and the Commission on the allocation of this 
future traffic, 96% of which is Origin and Destination rather than transfer traffic.  This is because the 
DfT model, which is being used by the Commission, is backward looking in assessing the allocation 
and does not take into account adequately (or in some cases at all) the key aviation trends outlined in 
this paper and the impacts of:  

 competition; 

 airport charges and operational efficiency;  

 traffic price elasticity; and 

 different capacity increments associated with the different schemes. 

ICF has reviewed the forecasting methodology as presented in the consultation documentation and in 
supporting materials, including the Interim Report, the DfT’s January 2013 Forecast Reports, the Peer 
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Reviews of 2010 and 2011 and additional technical documentation for the allocation model in 
particular. ICF’s conclusions are set out in their report “Technical Report - Traffic & Forecasts” 
(Appendix 1), which we have summarised in Annex A2.  

 

B. Future of Aviation: Key Trends and Drivers 

Additional capacity in London needs to provide the best strategic fit with the trends which will 
shape the future of aviation and the economic dynamics of the industry.  This is key to 
delivering economic growth for the UK.   Providing the wrong sort of capacity which is what 
Heathrow is offering, would seriously damage the UK’s prospects, London would not be able 
to serve large parts of the market efficiently or cost effectively and the economy would suffer.  
The sheer expense of Heathrow expansion and consequential massive hike in charges of what 
is already the World’s most expensive airport will choke off much traffic demand.  Above all, a 
viable solution must fit with the clear overall trends within the aviation industry towards the 
most economically efficient modes of operation.  The main trends are: 

 
Increasing dominance of LCC in Short-Haul 

In line with what we have seen over the last 10 years and with new orders for aircraft, growth 
to 2050 will be dominated by LCCs, who will carry over 90% of the 60m incremental short-haul 
passengers. 

Low cost carriers (LCCs) have dominated the growth in the short-haul segment for the last 10 years 
growing their market share from 26% in 2002 to 55% in 2013 (Annex B1). 

LCCs’ focus on efficiency and cost allows them to charge passengers lower fares and this in turn 
stimulates the market to drive growth. There is a large body of evidence and numerous examples of 
this effect (Annex B2, C2). 

This trend will continue which is shown very simply by current airline order books.  LCCs dominate the 
short-haul order books and while full service carriers have some orders these are mostly replacement 
of existing aircraft and not fleet growth.  Looking at forecast fleet sizes, leading LCCs in Europe are 
forecast to increase their fleets by more than 500 aircraft in the next 10 years, compared to less than 
50 additional narrow body aircraft for Full Service Carriers (FSCs).  In other words LCCs will account 
for 91% of incremental capacity by numbers of aircraft.  Taking into account higher aircraft load 
factors and higher capacity, LCCs’ share of incremental traffic is likely nearer 95% in this period. 
(Annex B3). 

Expansion of LCC’s into new markets  

LCCs will consolidate their expansion into medium haul markets in an area covering North 
Africa, the near Middle East and Eastern Europe, including Moscow.  LCC’s will also enter into 
the long-haul markets and this process will accelerate with new technology aircraft especially 
in a low oil price environment. 

LCCs will continue to consolidate their expansion into medium haul markets with new aircraft such as 
the Airbus A320neo and Boeing 737 Max, which are improving efficiency in this segment (Annex B4). 
These aircraft are suitable for medium haul and long-haul routes, for example, transatlantic to the US 
East Coast, North Africa, Middle East and Moscow.   

In medium haul we have seen easyJet’s expansion onto the Moscow route out of Gatwick (Annex B5) 
which had a significant market stimulation effect on passenger volumes. In the first year of operation, 
easyJet together with other LCC airlines more than matched British Airways’ passengers, doubling the 
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number of passengers on the route.  This was the effect of a new product offering and more 
competitive prices, which caused British Airways to lower its fares by some 30%. Continued market 
share gains by the most efficient airlines in medium haul are evidenced by the order books for these 
new technology aircraft where LCCs have more than 3,400 on order, which account for around 60% 
of the total orders (Annex B6). 

 
LCCs move into business market  

The trend of LCC’s, such as easyJet, targeting business travellers through better service 
offerings and more flights and frequencies to the primary airports and destinations will 
continue and their market share will rise. 

It is also evident that future expansion by LCCs will be across all passenger segments as the LCCs 
evolve their business models to offer products which work for a broad range of passengers, in 
particular business passengers (Annex B7). 

 
New technology aircraft 

Due to the introduction of new technology aircraft which make it possible to fly to long-haul 
and medium-haul destinations more economically, more efficient airlines will also 
progressively take significant market share from less efficient legacy carriers in these 
markets.  This trend is already well advanced in the Middle East and Asia. 

In long-haul more efficient new aircraft, with longer range, such as the Boeing 787 and the Airbus 
A350 Airbus (hub-busters) are being introduced, which enable longer range destinations to be served 
directly and more efficiently (Annex B8).  These aircraft will enable the lower cost, more efficient 
airline models to flourish.   

Recent feedback we have had from airlines such as major US low cost airlines, AirAsia X and 
Norwegian all support this trend for the London market (Annex B9).  In the Far East this trend is even 
more advanced and the low fares being offered by the more efficient airlines (such as Scoot, Jetstar 
and AirAsia X) are stimulating the market significantly and driving growth (Annex B10, B11).  This 
trend is again backed by significant order books for the new technology aircraft, for example, 
Norwegian has 17 787s on order – much of this capacity could be used in the London market (Annex 
B9). 

 
Impact of Middle East hubs, hub-busters and inbound traffic on Transfer Market  

The London transfer market is already relatively small and continues to decline in significance 
similar to the decline in the transfer market everywhere in Europe.  This decline is being 
accelerated by competition from Middle East hubs and the wholesale introduction of hub-
buster aircraft.  By 2030, hub-buster aircraft will dominate the world’s long-haul fleet.  The 
rapidly growing inbound market, driven by higher growth emerging economies, simply needs 
access to London and does not depend on transfer feed at the London end of the routes. 

Middle East hubs (and carriers) are growing rapidly with much lower cost (Annex B12, B13) and 
greater efficiency than any hub airport in Europe.  They have been taking market share from all 
European hub airports (Annex B14). Since 2007, their market share has increased by 21% whereas 
the market share of the main North European hubs has declined by 17%. Although this has already 
had a major impact on all the major European hubs, Middle East airline capacity is planned to treble 
over the next 8 years with further massive expansion plans beyond there. By contrast, the main 
European flag carriers are not planning any significant expansion of long-haul seats over this period 
(Annex B13). 
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Hub-buster aircraft will make more direct routes feasible as they are more efficient and lower cost.  
This will reduce the importance of transfer traffic for London and other markets.  There are already 
examples of how these aircraft are being used to bypass hubs. In Japan, ANA and JAL have 
successfully used these aircraft to operate new long-haul routes to the US and Europe – transfer 
market shares on these routes have fallen dramatically (Annex B15). The bulk of aircraft orders for 
London long-haul airlines, in particular BA, are for hub-busters not for the A380s (Annex B16).  

The key driver of growth in the London long-haul market is economic growth in the countries being 
connected to the UK, such as China, India, etc.  This is because these economies are growing faster 
and experiencing an economic expansion of the middle-classes compared with the mature economies 
of the West.  For example, by around 2030 China will be a larger aviation market than the US (Annex 
B17).  A consequence of this is that inbound traffic from emerging/growing economies will drive 
growth, with London as a destination. Already today 95% of the transfer passengers on Chinese 
airlines between London and China are transferring at the China end of the route and not the London 
end (Annex B18).  For this traffic a London hub is irrelevant – they simply need access to the London 
System, preferably at the lowest cost. 

 

C. Price Elasticity of Traffic 

Traffic in all segments of the market is sensitive to air fares, lower fares simulate traffic and 
higher fares choke demand off.  If London develops the wrong type of capacity it will be high 
cost and inefficient with least competitive benefits leading to higher fares and less traffic 
demand. 

Within each segment of traffic there are parts of the market which are highly price elastic (i.e. demand 
grows significantly as air fares reduce) and parts that are relatively inelastic (i.e. demand will remain 
steady regardless of air fares).  

Numerous studies have been carried out by academics which have sought to estimate price elasticity 
by segment and category. The evidence and elasticity factors differ, however, most studies show that 
the shorter the distance being travelled the more elastic demand is to air fares, i.e. short-haul traffic 
growth is particularly sensitive to air fares (Annex C1). It is also evident from these studies that 
transfer traffic is highly price sensitive, in fact the most price elastic segment, given the choice of 
alternative routings. This was evidenced most recently in the SEO Economic Research (SEO) study 
“Expanding Airport Capacity: Competition and Connectivity – the Case of Gatwick and Heathrow” 
commissioned by the International Transport Forum (ITF) and the Airports Commission. In the report 
SEO state “Transfer traffic is much more price elastic and footloose in terms of the choice of 
alternative routings. It therefore delivers lower yields than local OD traffic” and “Given the severe 
competition in the transfer market, it is unlikely that the hub carrier will pass through higher charges to 
transfer passengers on existing destinations, as it would face significant declines in market share.” 

The traffic demand projections coupled with aviation trends, show that the majority of the anticipated 
traffic growth for the London System is going to be price elastic, in particular in short-haul and 
transfer, but also in long and medium haul.   

If airport expansion does not deliver the sort of capacity which can meet these requirements, then the 
most efficient carriers will not operate as costs (including operating costs at the airport) will be too 
high.  These are the very carriers who would be able to operate at lower fares, provide innovation and 
competition and significantly stimulate traffic – an impact which is well supported by research and 
numerous empirical examples (Annex C2, C3).  The chart below shows one example of this which is 
the impact of easyJet starting a route to Nice which resulted in a doubling of demand. 
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Case Study: Stimulation of Demand, easyJet’s Entry on London – Nice 

Passengers, million 

 
Source: CAA on-board statistics. 

If these types of carrier do not grow in the market then air fares will be higher and traffic demand will 
be reduced – a sub-optimal outcome for the UK. 

 

D. Capacity and Airport Charges  

Expansion at Gatwick provides the best capacity for the London System 

On all the key measures of capacity, timing, cost, charges, service and operational efficiency 
Gatwick is the best solution and will maximise demand, since London as a whole will be able 
to offer capacity which best meets the requirements of all airline types and will maximise 
growth. 

Gatwick delivers more capacity and sooner 

The capacity assumptions for Heathrow are highly optimistic. A more realistic set of 
assumptions would result in significantly lower traffic forecasts for Heathrow. In turn, this 
would lead to higher airport charges and lower economic benefits.  Gatwick can also deliver 
the new capacity at least 4 years ahead of Heathrow. 

Runway Capacity at Heathrow 

The Heathrow North West Runway scheme entails a complicated and varied set of airfield and 
airspace operational constraints. The resulting operational dependencies will impact achievable 
capacity. As the Commission has previously found in its analysis of the Thames Estuary schemes, 
adding a third and subsequent incremental runways will add progressively less capacity due to 
operational, environmental and airspace constraints. 

The deliverability of the assumed 128 runway movements per hour capacity for the LHR NWR 
scheme is extremely questionable, and subject to material risk. Detailed work undertaken by DFS, a 
major European supplier of air navigation services (Appendix 3, summarised in Annex C24) indicates 
that a range of 100-118 movements per hour is more realistic and achievable. Based on the DFS 
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analysis we believe that a figure of around 112 movements per hour is a most likely capacity estimate. 
This will very materially reduce the available annual movement capacity, which in turn will reduce the 
traffic forecasts for Heathrow.  ICF, global experts in aviation traffic forecasting, show that this more 
realistic level of hourly movements translates into 580,000 to 680,000 annual movements and 106 to 
124 mppa (see Appendix 1 ICF International Technical Report – Traffic & Forecasts). The most likely 
capacity estimate of 112 movements per hour translates into 645,000 annual movements and 118 
mppa. Taking this figure, an extra runway at Gatwick would generate around 60% additional capacity 
compared with a new runway at Heathrow.  

There is also a high risk that, for environmental reasons, as is the case today, a movement cap will be 
imposed as a condition of any planning permission for additional runway capacity, further limiting 
available capacity to a level below the theoretical operational maximum. To date the Commission has 
not taken this into account in its assumption on Heathrow capacity. 

Current traffic trends indicate that new runway capacity may be needed in advance of 2030. Given the 
complexity and uncertainty in relation to the deliverability of the Heathrow schemes, it would be 
prudent to undertake sensitivity analysis in relation to a delayed opening date.  Analysis 
commissioned by Gatwick and undertaken by EC Harris indicates that the earliest a new runway 
could open at Heathrow is 2029 (Appendix 4 “Heathrow North West Runway Critique”, summarised in 
Annex D2). 

Gatwick delivers the right type of capacity 

With Heathrow expansion London would not get the type of capacity and flexibility the market 
needs.  In particular, Heathrow will be a less efficient airport, less resilient and far more 
expensive with charges in excess of £40 as compared with less than £15 at Gatwick (in 2014 
pounds). The Heathrow charges are greater than presented in the Commission’s consultation 
papers as they make no adjustment for the cost of the associated Surface Access 
Infrastructure.  Gatwick will confirm to the Commission its undertaking to cap charges at a 
maximum of £15 compared with £21 assumed by the Commission.  Consequently much of the 
potential traffic growth projected for Heathrow by the Commission would simply not be 
generated because the flights would not be economic.  

The build of the expansion at Gatwick is on a phased basis.  This provides a lower risk and 
more flexible capacity solution, which can adapt to changes in the aviation market.   The first 
phase of Gatwick’s expansion will cost only £3bn compared with c.£15bn for Heathrow.  It will 
deliver world class facilities including a new runway, new terminal, new people mover and all 
associated surface access investment. Most importantly, Heathrow is not proposing to take 
any of the key business risks: that it will generate the traffic it projects or that it will deliver the 
project on time and to budget. By contrast, Gatwick is committing to take these and other 
associated business risks.   

With Gatwick expansion, Heathrow will continue to play an important role for legacy carriers, 
particularly the traditional hub airlines.  An expanded Gatwick will relieve pressure on 
Heathrow and allow it to fulfil this role better and with lower charges than today. 

The importance of selecting a proposal which delivers the right type of capacity is underlined by a 
comparison between the two proposals of expansion at Gatwick and expansion at Heathrow.  The 
table below summarises the position - Gatwick expansion provides more capacity, at lower cost, can 
open earlier, will have lower charges to airlines and provide better service and operational efficiency.  
This is a much better fit with the aviation trends and considerations identified above as Gatwick can 
cater better for the more efficient carriers while Heathrow supports the more traditional and less price 
sensitive hub airlines – this gives the optimal solution for the London System as a whole. 
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In Annexes D1-D6 we have justified each of these points in relation to Heathrow expansion.  Our 
submission to the Airports Commission describes the points so far as they relate to Gatwick. 

 Gatwick R2 
(2+2) 

Heathrow NWR 
(3+1) 

Capacity: incremental 
movements 

260,000 ATMs 165,000 ATMs(1) 

Cost – To Open Runway 
 – Full Project 

£3.0bn 
£7.7bn 

c.£15bn(2) 

£24bn(3) 

Timing of Runway Opening 2025 2029(2) 

Charges to Airlines Range: £12-15 
Cap: £15 

Peak: c.£44 
Average: c.£41 

Operational Efficiency More efficient - meets LCC 
requirements 

Less efficient - does not meet 
LCC requirements 

Notes: (1) Based on DFS Flugsicherung’s assessment of Heathrow’s proposed operating modes with a three runways, see annex D1. (2) 
Based on EC Harris’ assessment of cost to open runway and opening year. (3) As per the Airports Commissions assessment of Heathrow 
NWR scheme, including Surface Access Infrastructure. 

It is worth commenting in particular on the impact of increased charges at Gatwick compared with 
those at Heathrow.  We have undertaken analysis on the impact of charges of c.£13.50 (mid-point of 
our range) at Gatwick and of more than £40 at Heathrow:   

• By 2040 total airport charges for the London System would be £2.7bn lower per annum under a 
2+2 scenario (versus 3+1) (Annex D7). 

• If we take easyJet as an example, their annual airport charges would double under a 3+1 scenario 
compared to a 2+2 scenario by 2040 – this would make many routes from Heathrow unprofitable 
and much higher fares would be required to sustain other routes (Annex 30).  This position will be 
exacerbated by the less efficient airfield operations at Heathrow with longer taxi times and more 
delays (Annex D5, D6). 

• Similarly for IAG (mainly British Airways) charges at this level would increase their landing costs 
by more than £1.5bn almost certainly making them loss making – British Airways cannot afford to 
pay the charges that are likely to come from runway expansion at Heathrow (Annex D7). 

• Transfer traffic is the most price elastic traffic segment.  A £88 charge (2x£44, landing and take-
off) would not be competitive, pricing this traffic out of an expanded Heathrow.  The passenger 
landing charge at Abu Dhabi, for example, is less than $12 – Heathrow’s ability to compete with 
this would be further degraded (Annex B12). 

This effect has already been evident at other European hub airports such as Paris Charles de Gaulle.  
Both Amsterdam and Frankfurt have recently expanded capacity in the anticipation of strong traffic 
growth which has not materialised – traffic at both airports has been flat since the addition of their new 
runways (Annex D8, D9).  Repeating their mistakes would be particularly costly for the UK given the 
prohibitive costs of developing Heathrow.  Amsterdam’s new runway cost €485m while Frankfurt’s 
cost €760m compared with the Airports Commission’s estimate of the cost of Heathrow NWR of 
£24bn (equivalent of €31bn) 

If Gatwick expansion is adopted, Heathrow’s charges would actually fall to c.£15-16 – making it more 
competitive and encouraging traffic growth there to the benefit of the London System as a whole 
(Annex D10).  Heathrow could operate successfully alongside Gatwick serving the more traditional 
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hub based carriers, but at prices which are competitive and which will attract traffic.  For example, 
under 2+2 expansion London will have two airports which can serve flights to the important emerging 
economies, at much more competitive prices than Heathrow would be in a 3+1 scenario. 

The expansion solution which Gatwick is proposing has a phased build programme.  This allows the 
capacity to be built to match the level of traffic demand and also the type of demand.  This solution is 
lower risk and highly flexible and can be adapted over time to ensure that the capacity is added in line 
with aviation trends. 

We have examined the impact of potential cost overruns on both Gatwick and Heathrow charges 
(Annex D11) taking into account the dramatically different appetite for risk between the two airports 
reflecting the much higher risk profile of expanding Heathrow. While a 25% overrun at Gatwick can be 
absorbed by the airport within our proposed cap of £15, a 25% overrun at Heathrow would take 
charges there to c.£50, making the new runway even less affordable for the travelling public.  Given 
the scale and risk of the project at Heathrow and the phased approach at Gatwick, the likelihood of a 
material cost overrun at Heathrow is much higher, and Heathrow are clear in their submission that 
they would not be willing to take this risk. 

It is clear that Gatwick provides the sort of capacity which can satisfy the identified demand for air 
travel in the UK in a way which best fits with the trends which we are seeing in the aviation industry – 
this will maximise traffic growth in the London System. 

 

E. Benefits of Competition 

Expansion at Gatwick will also inject more competition into the system. This will take the form 
of various airport/airline combinations. There is clear evidence that multi-airport competition 
results in greater airline competition, reductions in air fares and greater improvements in 
innovation and efficiency, especially if LCCs service one or more of the competing airports.  
For London, these benefits will arise only with Gatwick expansion as the alternative Heathrow 
expansion option will increase its already substantial market power and consolidate its 
dominance of long-haul markets. 

Expansion at Gatwick will clearly inject more competition between airports into the system, but the 
Airports Commission has raised the question as to whether a similar level of competition between 
airlines could be achieved through expansion at Heathrow. 

InterVISTAS 

To understand the competition issues, Gatwick commissioned InterVISTAS to assess the 
importance of airport competition on air fares paid by consumers.  The InterVISTAS work 
draws upon a review of 30 years’ worth of literature on market structure and competition. They 
also undertook original research analysing the impact of airport competition on both 
European and US air fares. This research included the 1,000 largest airport pair markets for 
both the US and Europe. The full methodology and detailed results are set out in the 
InterVISTAS report, which we have summarised in Annex E1. 

The InterVISTAS report found that: 

 The presence (or not) of an LCC in a city-pair market is a key driver of lower fares for 
consumers with 20%-40% fares reduction (depending on type of airport competition) 
compared to full service network carrier only scenarios. 

 In addition, there is also a separate airport competition effect. Airport competition 
between the same airline types leads to a fare reduction impact in the range 30%-40%. 
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 The combined impact of airport competition and presence of LCCs can reduce fares by 
up to 60% (compared to a market with a monopoly full service carrier). 

 Additional network carrier competition on the same airport pair produces limited fare 
benefits for consumers. 

Competition Commission and the CAA 

These conclusions align closely with the findings of the Competition Commission on the break-up of 
BAA, which included that “Rivalry has numerous beneficial effects: prices and costs are driven down, 
and innovation and productivity increase, so increasing the quality and, more generally, the diversity 
of choice available to customers”.  A summary of the Competition Commission’s conclusions is in 
Annex E2 and it is clear that London is already seeing these benefits in terms of innovation, efficiency 
and lower airfares. 

Long-haul market 

We have also examined routes out of London where competition is constrained, eg the North 
American market (Annex E3).  On these routes, business class fares carry a premium of 50% as 
compared with routes of comparable stage lengths where there is competition.  Injecting competition 
onto these routes could reduce fares by £1,000-2,000 on a return business fare. 

The impact of market power on long-haul fares should not be under-estimated.  Heathrow would have 
an 85% share of this market if it expands as opposed to 60% in the Gatwick expansion scenario 
(Annex E4).  A high level of market power at Heathrow would encourage the incumbents to maintain 
high prices, there would be far fewer contested flights (72% of all flights compared with 86% under a 
Gatwick expansion) in London (Annex E5) and there would be very little scope for the new, efficient 
Low Cost long-haul operators to enter the market to encourage more price competition due to the 
deterrent effect of cost/efficiency issues at Heathrow. 

In summary, UK airports policy has favoured development of an effective system of competing 
airports – a policy given further emphasis in recent years by the break-up of BAA.  Expansion 
of Gatwick would enhance competition amongst airports and airlines, whereas further 
expansion at Heathrow would further increase Heathrow’s already substantial market share, 
especially in the long-haul market, and inhibit competition, resulting in increased fares and 
less traffic. 

 

E. Conclusion 

Gatwick expansion provides the best fit with aviation trends and best meets the assessment of 
need. 

The combination of Gatwick expansion providing the right type of capacity together with the benefits 
of competition means that it is this solution which in the best for London and which maximises traffic 
for the UK.  ICF have run this analysis in detail (Annex F1) which shows that with Gatwick expansion 
London benefits from 11m more passengers per annum by 2050 than would be the case with 
Heathrow.   

In summary, with new capacity at Gatwick: 

• London will benefit from c.60% more airport capacity, than Heathrow expansion and have capacity 
which caters for a wider range of airlines business models. 

• Gatwick will provide capacity at prices which all airlines can afford and with efficiency levels which 
the most efficient airlines (and particularly LCCs) require. 
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• Heathrow still has a very important role to play with the more traditional hub airlines and will work 
well alongside Gatwick. 

• Two major airports operating in London will intensify competition in the aviation market, which will 
drive down fares and encourage efficiency and innovation. 

• This combination will ensure that all segments of the market whether they are business or leisure, 
low cost short-haul flights or new long-haul destinations to emerging economies are well served.  
This is what will maximise air traffic and underpin economic growth for the UK. 
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Evidence Supporting Traffic Case  

Annexes 

A. Unconstrained Traffic Demand for London 
A1. Comparison of ICF and AC traffic forecasts for the London market 

A2. DfT allocation model assumptions / input  

B. Future of Aviation: Key Trends and Drivers 
B1. Growth of Low Cost short-haul in UK over last 10 years 

B2. Evidence of LCCs stimulating the market 

B3. Projected growth of LCCs v FSCs based on fleet orders 

B4. Competitive dynamics of next generation short-medium haul aircraft 

B5. Evidence of market stimulation and competition: easyJet London to Moscow route case study 

B6. LCC orders for A320neo and B737Max aircraft 

B7. LCCs changing product to cater for business passengers 

B8. Competitive dynamics of hub-busters  

B9. LCC long-haul in London (Norwegian, Ryanair) and plane orders 

B10. LCCs long-haul in Far East and evidence of market stimulation: AirAsia X case study  

B11. LCCs long-haul in Far East and evidence of market stimulation: Jetstar and Scoot case studies 

B12. Competitive advantages of the Middle East hubs  

B13. Middle East hub and airline growth  

B14. European transfer market in structural decline  

B15. Evidence of hub-busters stimulating traffic and reducing transfer flows  

B16. Hub-buster aircraft orders 

B17. Boeing forecasts: aviation market in China 

B18. Long-haul growth attributed to inbound by country 

C. Price Elasticity of Traffic 
C1. Price elasticity: market segmentation and impact from expansion at Gatwick versus Heathrow 

C2. Price elasticity: evidence from the CAA 

C3. Price elasticity: impact from UK Air Passenger Duty 

D. Capacity and Airport Charges 
D1. Heathrow NWR Capacity 

D2. Projected costs for Gatwick and Heathrow 

D3. Opening year for Heathrow NWR 

D4. Airport charges for Heathrow NWR 

D5. Efficiency: existing operations 

D6. Efficiency: 2+2 versus 3+1 

D7. Impact of airport charges for airlines 

D8. Runway capacity and impact on traffic: Frankfurt case study 

D9. Runway capacity and impact on traffic: Amsterdam case study 

D10. Heathrow charges in Gatwick expansion scenario  

D11. Impact of potential cost overruns on charges at Gatwick and Heathrow 

E. Benefits of Competition 
E1. InterVISTAS: Empirical Evidence on Airport Competition Dynamics 

E2. Competition Commission summary 

E3. Air fares are much higher when there is no competition 

E4. Long term market shares 

E5. Contested flights: 2+2 versus 3+1 
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F. Conclusion 
F1. London traffic by segment (in 2050) 
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A. Unconstrained Traffic Demand for London 



Traffic segment as  
percentage of total traffic: 

ANNEX A1. COMPARISON OF ICF AND AC TRAFFIC FORECASTS 
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Unconstrained London passenger forecasts (2012-2050) 
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ANNEX A2. DFT ALLOCATION MODEL ASSUMPTIONS/INPUTS 

Source: CAA 2013, OAG 2013, BA.com, Fares departing in under a week from 29/08, fully flexible business class (club world) 5 

THE DfT MODEL IS BACKWARD LOOKING AND DOES NOT TAKE INTO ACCOUNT KEY 

AVIATION TRENDS 

Key conclusions from the ICF review of the DfT Allocation Model 

Historic under-allocation to Gatwick 

• “The model has consistently under-predicted demand at Gatwick, compared to the other 
London airports. Gatwick is the only London airport in which the outturn has beaten 
previous forecasts. Stansted in particular appears to be over-allocated to by the Allocation 
Model” 

Air Fares should be included in the Allocation Model 

• “Air fares form a key input into projecting demand at the national level. However, [this] is 
not used [in the model]. It is highly inconsistent that such an important aspect in a 
passenger’s decision-making process is omitted.” 

Model doesn’t accurately reflect competition effect from new capacity additions 

• “The dominance of Heathrow within the London system (as perceived by the Allocation 
Model) will prevent a competing service starting from Gatwick until Heathrow “spills” the 
service to Gatwick as a result of capacity constraints.” 

 

• The DfT traffic allocation model requires significant modification to produce realistic outputs that are relevant when evaluating 

future capacity in the London system 

• ICF have reviewed the DfT Allocation Model and highlighted the key areas where the model can be improved 



B. Future of Aviation: Key Trends and Drivers 



ANNEX B1. GROWTH OF LOW-COST SHORT-HAUL IN THE UK OVER LAST 10 
YEARS 
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UK airports – short-haul passengers by airline type 
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ANNEX B2. LCCs STIMULATING THE MARKET 

8 
LCCs HAVE STIMULATED GROWTH AND INCREASED COMPETITION 
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ANNEX B3. PROJECTED GROWTH OF LCCs V FSCs BASED ON FLEET 
ORDERS 
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Firm orders, by carrier for narrow-body aircraft 
 
(Number of aircraft) 

Source: ACAS, Investor Reports, ICF Analysis and Forecasts. 
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ANNEX B4. NEW MEDIUM HAUL MARKETS ACCESSIBLE BY NEXT 
GENERATION AIRCRAFT 
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Next-generation aircraft Reach: illustrative example 

Note: (1) based on a typical LCC one class configuration. 
Source: Airbus, Boeing, Flightglobal, CAPA Aviation, web-sites. 

NEW TECHNOLOGY SHORT-HAUL AIRCRAFT WILL FURTHER EXTEND REACH OF LCCs 

A
irb

us
 A

32
0n

eo
 

B
oe

in
g 

73
7 

M
ax

 

Airbus A320neo Boeing 737 Max 

Efficiency analysis of new aircraft 

Range (nm): Typical pax capacity(1): Typical fuel cost / seat: 

3,100 

3,700 

A320ceo

A320neo

180 

189 

£18 

£14 

+19% +9 -20% 

£18 

£14 

3,050 

3,600 

737-800

737-MAX

189 

200 

+18% +11 -20% 

Reach of B737-800 

New York 

Montreal 
Toronto 

UAE 

Reach of A320ceo 



£0

£50

£100

£150

£200

£250

£300

£350

£400

£450

£500

0

5,000

10,000

15,000

20,000

25,000

30,000

35,000

40,000

45,000

50,000

J
u
n

-1
0

A
u

g
-1

0

O
c
t-

1
0

D
e
c
-1

0

F
e

b
-1

1

A
p

r-
1
1

J
u
n

-1
1

A
u

g
-1

1

O
c
t-

1
1

D
e
c
-1

1

F
e

b
-1

2

A
p

r-
1
2

J
u
n

-1
2

A
u

g
-1

2

O
c
t-

1
2

D
e
c
-1

2

F
e

b
-1

3

A
p

r-
1
3

J
u
n

-1
3

A
u

g
-1

3

O
c
t-

1
3

D
e
c
-1

3

F
e

b
-1

4

A
p

r-
1
4

J
u
n

-1
4

A
u

g
-1

4

O
c
t-

1
4

BA Passengers easyJet Passengers BA Gross Fare easyJet Gross Fare

IN LINE WITH THE CAA EXPECTATIONS, COMPETITION FROM EASYJET OUT OF GATWICK 

STIMULATED VOLUMES AND LOWERED OVERALL FARES ON LONDON-MOSCOW 

ANNEX B5. MARKET STIMULATION AND COMPETITION: LONDON – MOSCOW 

Volume and fare observations for BA and easyJet 

easyJet starts Escalation  
of  
Ukraine  
conflict 

£384 

£214 

Notes: data shows an average of 6 observations 30 days prior to the departure date. Fare data for easyJet not available 
between Mar-13 and Mar-14. 
Source: Gatwick. 
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Monthly passengers 
The CAA’s scarce capacity allocation process on the 
London-Moscow route was concluded in Oct 2012. In its 
final document the CAA made a number of comments in 
relation to competition and market stimulation: 
• Competition between airports: "The CAA does not 

agree with Virgin's argument that easyJet 's proposal will 
not stimulate competition with the existing Heathrow 
services because it is proposing to operate from Gatwick. 
Rather the CAA considers that Gatwick and Heathrow 
can be considered to be in the same market and therefore 
that there will be competition between services from the 
two airports." 

• Benefits to consumers: “on balance, allocating scarce 
capacity to easyJet would be likely to deliver the greatest 
benefit to consumers… by introducing new products into 
the market and would be more likely to stimulate 
innovation on the route as a whole. The CAA considers 
that easyJet's proposal would satisfy and stimulate 
categories of demand that are currently underserved on 
the route, in particular those based closer to Gatwick or 
those having no preference between Gatwick and 
Heathrow” 

• Impact on fares: “easyJet's proposal, by introducing an 
innovative product into the market, has the potential to 
deliver the greatest dynamic fare benefits " 

Source: CAA’s decision on scarce capacity allocation certificates, 
SCAC1/12, paragraphs 181, 179 and 180. 

Gross fares (£) 

£246 

Main observation period 



ANNEX B6. LCC ORDERS FOR A320NEO AND B737MAX 
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Total firm orders by manufacturer Total firm orders by airline 

Boeing 737 MAX 

3,257 

2,395 

Airbus A320neo Boeing 737 MAX

Source: Airbus, Boeing. 
(1) Excludes unidentified customers and leasing companies.  

62% 
38% LCC

FSC

Proportion of LCC orders(1) 

Airbus A320neo 
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Boeing 737 MAX Airbus A320neo 

100

100

174

180

291

easyJet

Norwegian

Lion Air

Indigo

Air Asia

50

64

99

100

100

Qatar
Airways

Turkish
Airlines

Qantas

American
Airlines

Lufthansa

LCCs HAVE ORDERED THE MAJORITY OF THE NEXT GENERATION  

MEDIUM HAUL AIRCRAFT 

60

61

65

100

100

Aeromexico

Air Canada

Turkish Airlines

American Airlines

United Airlines

(Number of aircraft) (Number of aircraft) 

75

100

100

200

201

flydubai

Ryanair

Norwegian

Southwest
Airlines

Lion Air

59% 
41% LCC

FSC



ANNEX B7. LCCs CHANGING PRODUCT TO CATER FOR BUSINESS TRAVEL 
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Extract from easyJet’s investor presentation (Sep 2014) Low-cost carriers are seeking higher yields through 
targeting of business passengers using price, 
convenience and frequency of service  

• This strategy has been very successful for easyJet in the 

last five years – please see extracts from easyJet’s 

investor presentation opposite 

• There are many other examples of airlines successfully 

competing in this segment 

‒ Vueling already handles a high volume of business 

travellers (40%  of total) 

o “Excellence” tariff allows flexible change, 

seating allocation & fast-track 

‒ Ryanair launched business class in September 

o Includes same day flight changes, bigger bag 

allowances, premium seat allocation & fast-

track through security 

‒ Other airlines, such as Norwegian, Germanwings 

and Iberia Express, are also targeting the business 

segment 
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 • Allocated seating 

• Inclusive fares 

• Flexible corporate fares (incl. 

luggage, seat selection, etc.) 

• Dedicated sales team in core 

markets 

• Business orientated network 

• Fast track security 

• easyJet plus cards 

• Contracted Corporate Accounts 

• Targeted ad campaigns 

LCCs NOW OFFER BUSINESS PRODUCTS AND ARE TAKING MARKET SHARE FROM FSCs 
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FY11 FY12 FY13 FY14

 20% business passenger penetration 

 12m business passengers per annum (+44% increase, rolling 12m) 

 +280 corporate agreements and +80 travel management companies contracted 

Business passengers (m) 

Source: easyJet investor presentation, company information, ICF. 



ANNEX B8. HUB-BUSTERS 
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Airbus A350 

What are hub-buster aircraft? 

Boeing 787 

NEW TECHNOLOGY LONG-HAUL AIRCRAFT WILL HUB BYPASS AND MAKE MANY MORE 

LONG-HAUL ROUTES ECONOMIC 

Max range: 8,250nm 
25% improved fuel burn* 
Seats: 270-350 seats 

Max range: 8,500nm 
20% improved fuel burn* 
Seats: 210-330 seats 

Boeing 787 opening up new markets around the world 

* Compared to current competitor or similar-sized airplanes. 
Source: Airbus, Boeing, Flightglobal, CAPA Aviation, web-sites. 

Longer range than similar size a/c S
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More than 21 new non-stop 
routes have been launched in 
the past 3 years alone, using 
the B787, including: 
• Tokyo-San Diego (pls see 

case study 18) 

• Tokyo-Dusseldorf 

• London-Austin 

• San Francisco-Chengdu; and 

• Beijing-Boston 

Reach of B787 (787-8 & 787-9) 
Reach of B767-300ER 



ANNEX B9. LOW-COST LONG-HAUL IN LONDON AND PLANE ORDERS 
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Norwegian long-haul order book Existing LCC long-haul operations from London 
• Norwegian launched long-haul services in London in 2014 

- Initial routes offered to LA, New York and Fort Lauderdale 

- Doubling of capacity to New York and LA in 2015  

- Increased frequency to weekly flight to Orlando in September 2014 

- Substantial order book 

Potential LCC long-haul operations to/from London 
• WestJet  

- Successfully operated St. John’s-Dublin route since 2013 

- Glasgow announced for 2015, London next logical step 

- Purchased 10 Boeing 737 for 2015/16 and ordered 65 B737 MAX to 

further expand long-haul network 

• AirAsiaX 
- Forced to terminate routes to Europe due to APD and operating cost of 

A340 aircraft 

- New A330neo (50 orders + 50 options) and A350 on orderbook; likely to 

re-open these routes in 2018 

• Ryanair  
- Has announced a number of times to launch long-haul services once 

the right aircraft become available 

• Additionally, new generation aircraft like the Boeing 737 Max and A320neo 

will make US East Coast accessible from London, potentially facilitating 

US LCCs to offer a London service from 2016/17 

• Committed fleet of 17 Dreamliners by 2018 

• Norwegian added 4 new Dreamliners in 2014 alone 

• Ordered 100 B737 MAX and 100 A320neo 

Source: company information. 
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ANNEX B10. LCC LONG-HAUL IN FAR EAST STIMULATING VOLUMES 

AirAsia X (AAX) is a low-cost, long-haul airline, serving 
destinations across Asia, Australia and the Middle East. 
They currently operate the largest LCC wide-body aircraft 
seat capacity in the Asia Pacific Region.  

KLIA to: 2007 2008 2009 2010 2011 2012 Pax % 

Melbourne 362  358  505  709  688  635  +146  41% 

Sydney 373 323  260  301  381  507  +125  33% 

Perth 223  225  372  425  450  466  +147  66% 

Katmandu 51  86  60  71  80  157  +78  98% 

Beijing 241  203  203  237  246  390  +143  58% 

Hangzhou 1  102  154  206  201  218  +101  n.m. 

Chengdu 2  0  24  143  136  135  +24  n.m. 

Taipei 360  350  431  662  655  695  +81  23% 

Seoul 252  265  229  340  519  566  +111  48% 

Tokyo 383  346  312  366  370  494  +54  17% 

Osaka 143  149  125  130  124  231  +107  87% 

London 429  401  525  598  590  526  +125  31% 

Total: +103  50% 

Market 
stimulation Passenger activity levels at KLIA* (000’s) 

Denotes 1st full year after launch 

Average increase on new route: +50% 

Planned capacity increase: 5x 

AAX’s route network 
 

AAX’s fleet growth profile 

Market stimulation on key long-haul routes 

98 
91 88 83 

75 
67 

57 
46 

38 
31 26 

19 

50 new 

A330neos 

Source: company information. 

(Number of aircraft) 
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* Kuala Lumpur International Airport 
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ANNEX B11. LCC LONG-HAUL IN FAR EAST STIMULATING VOLUMES 
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Jetstar Scoot 

Jetstar Airways is an Australian low-cost carrier. It is a 
wholly owned subsidiary of Qantas, created in response to 
the threat posed by LCC Virgin Blue. It operates 10 direct 
long-haul routes using Boeing 787 hub-busters 

Scoot is a Singapore-based low-cost long-haul carrier. It 
operates flights on medium and long-haul routes from 
Singapore, using aircraft obtained from its parent company, 
Singapore Airlines. It operates 6 direct long-haul routes, and 
currently has 20 Boeing 787 hub-busters on order 

100
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1,000

2010 2011 2012 2013 2014

Singapore-Sydney 

20
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160

180

200

2010 2011 2012 2013 2014

Singapore-Gold Coast 
(Number of passengers) (Number of passengers) 

Scoot starts  
in Jul 2012 

Scoot starts  
in Jul 2012 

Source: IATA PaxIS O&D demand (both directions). 

THE MARKET STIMULATION EFFECT IS EQUIVALENT OF 100,000 EXTRA PASSENGERS  

PER ROUTE (IN LINE WITH AIRASIA X ANALYSIS) 

Gold Coast-Tokyo Melbourne-Singapore 
(Number of passengers) (Number of passengers) 

Jetstar starts  
in Jan 2009 Jetstar starts  

in Jan 2010 

Source: IATA PaxIS O&D demand (both directions). 

+100k +100k +160k +110k 



£5,242 £4,884 £4,635 

£2,923 

£15,802 

£11,573 

£10,363 £9,916 

Istanbul
(IST)

Dubai
(DXB)

Abu Dhabi
(AUH)

Doha
(DOH)

London
(LHR)

Paris
(CDG)

Frankfurt
(FRA)

Amsterdam
(AMS)

ANNEX B12. MIDDLE EAST HUBS – COMPETITIVE ADVANTAGES 
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Airport charges at Middle East hubs Geographic location 

• There are around 2 billion people within 2.5 hours’ 

reach by air from the Middle East 

• 80% of the world’s population lies within 10 hours flight 

of Dubai and the other hubs in the Middle East 

Designer hubs 

• The airports in the Middle East are all relatively young 

and have been designed around the needs of airlines 

and passengers, e.g.: 

‒ No night time restrictions, i.e. 24/7 operations 

‒ Integrated layouts and low minimum connecting 

times, i.e. competitive transfer product 

Competitive airport charges 

• Airport charges in the Middle East are significantly 

lower than at Heathrow and other European hubs 
Note: based on published rates, excluding any airport-specific discounts, for 297 seat B777 operating at 80% load 

factor. DOH terminal charge is £623 per aircraft, total landing charge adjusted to include Airport Fees and 

Passenger Service Charges of a total of 50BD per passenger. Source: Published airport charges. 

(landing charges for a typical B777, £)  

THE MIDDLE EAST HUBS HAVE SIGNIFICANT COMPETITIVE ADVANTAGES AND  

VERY LOW LANDING CHARGES 

£4,421 

£11,914 



ANNEX B13. MIDDLE EAST AIRLINE AND HUB GROWTH 

Source: CAA 2013, OAG 2013, BA.com, Fares departing in under a week from 29/08, fully flexible business class (club world) 

PLANNED MIDDLE EAST GROWTH IS HUGE, EUROPE’S DECLINE IN TRANSFER 

MARKET SHARE IS LIKELY TO ACCELERATE 

Planned airline capacity growth (Middle East vs. North Europe) Middle East airport hub capacity 

112,005 111,517 126,529 117,341 

224,962 

318,134 

Today 2020 2020 + remaining
orders

Long-haul fleet (capacity, seats) 

Europe (Big 3) Gulf (Big 3) + THY

779 797 
921 

654 

1,201 

1,530 

Today 2020 2020 + remaining
orders

Total fleet (number of aircraft) 

• Unprecedented investment programmes 

• Total capacity: 

‒ By 2020: 390 million passengers 

‒ Beyond 2020: 500-600 million passengers(6) 

Current Volumes and Planned Capacity for Middle East Hubs 
(passengers, million) 

+84% 

+92% 

17 

23 

66 

51 

13 

27 

33 

39 

120 

30 

60 

120 

Abu Dhabi

Doha

Dubai DXB

Istanbul

Dubai DWC

Passengers (2013) Additional capacity (by 2020) Additional capacity (beyond 2020)

240(1) 

150(2) 

80(4) 

30(5) 

99(3) 

(7) 

(7) 

Notes: (1) Announced capacity 120m by 2020 (est. $32bn), and up to 220-240m by 2035, (2) First phase assumed to add 80-90m (est. $6-7bn, 

excluding land, which was gifted) and be operational prior to 2020, (3) Dubai Master Plan states 98.5m by 2020, (4) 50m by 2020 (est. $15bn) 

and ultimate capacity assumed to be 70-90m, (5) Announced capacity 30m, (6) 600m if DXB remains open once Phase 2 of DWC is complete, 

(7) based on capacity in 2020 + firm orders not fulfilled by 2020 

19 

Source: CAPA fleet database, ACAS fleet database, press releases, company information. 



ANNEX B14. EUROPEAN TRANSFER MARKET IN STRUCTURAL DECLINE  

+21% -8% -3% -3% -3% 
Change in market 
share since 2007: 

Notes: (1) Transfer traffic market based on the four key global transfer passenger flows:  Indian Sub continent-N America, Europe-Far East, Middle East-N America and Africa-N America.  
(2) Dubai, Abu Dhabi, Doha and Istanbul. (3) New Doha airport opened in 2014 (resulting in net new runway capacity). Abu Dhabi 2nd runway in 2008. (4) Fraport added new runway in 2011. 
Source: ICF 

Market share of transfer traffic(1): Middle East vs. the main North European hubs 

8% 

18% 

10% 10% 10% 

29% 

10% 

7% 7% 7% 

Middle East FRA CDG LHR AMS

2007 2014

20 

+1(4) +2(3) - - - 
New runways added 

since 2007: 

EUROPEAN TRANSFER TRAFFIC MARKET SHARES WILL CONTINUE TO ERODE FOR 

EUROPEAN HUBS AS COMPETITIVE MIDDLE EAST CARRIERS EXPAND FURTHER 

(2) 



100% 25% 

ANNEX B15. HUB-BUSTERS: CASE STUDY 
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Case Study – the introduction of Boeing 787 in Japan 

HUB BUSTERS HAVE STIMULATED TRAFFIC AND MADE MAJOR REDUCTIONS IN 

PROPORTIONS OF TRANSFERS 

• ANA was the launch customer for Boeing 787s and received their first aircraft in 2011. JAL were also one of the early 

customers for these aircraft, so analysis of how these aircraft were deployed provides valuable insight into how these 

aircraft will impact the marketplace 

• ANA and JAL have used these new aircraft to operate 4 new long-haul routes to the US and Europe – Boston, San Diego, 

San Jose & Dusseldorf (to start in April 2014). Each of these routes is over 5,000 miles 

Tokyo-Boston Tokyo-San Diego Tokyo-San Jose 
(Passengers) 

 Source: PaxIS March 2011 and March 2014. 
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ANNEX B16. HUB-BUSTER ORDER BOOK 
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Hub-buster order book 

AIRLINE ORDER BOOKS CONFIRM EXPECTATION OF MUCH GREATER GROWTH IN POINT-

TO-POINT, RATHER THAN TRADITIONAL HUB OPERATIONS 

Wide-body aircraft order book by airline 
 

1,696 

545 

222 

Hub-busters
(Boeing 787 / A350)

Large aircraft
(B777 / A330)

Very large aircraft
(A380 / B747)

(Number of aircraft) (Number of aircraft) 

35

46

62

70

80

United Airlines

Cathay Pacific

Etihad Airways

Singapore Airlines

Qatar Airways
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British Airways’ wide-body aircraft order book 
(Number of aircraft) 

38 36 

9 

Boeing 787 Airbus A350 Airbus A380

38

42

47

53

71

British Airways

American Airlines

All Nippon Airways

United Airlines

Etihad Airways

Source: Airbus, Boeing, IAG annual accounts. 
(1) Includes 18 options. 

(1) 
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ANNEX B17. AIRCRAFT MANUFACTURERS PREDICT CHINA WILL OVERTAKE 
THE US AS THE LARGEST AVIATION MARKET IN THE WORLD   
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World traffic & market outlook 
 (RPKs, $bn; annual growth, %) 

China continues to be one of the fastest growing aviation 
markets and aircraft manufacturers expect trends to hold 
for next 20 years 

• Largely driven by stronger GDP growth in China and 

neighbouring SE Asian economies 

• Higher potential for LCC growth in China where market 

penetration currently low (sub-10% vs. c.60% in SE Asia)  

• Boeing expect the Chinese domestic market to become the 

largest single aviation market by 2033 

- Forecast traffic growth of 6.6% vs. world average of 5.0% 

- China will need $870bn worth of aircraft orders to support 

growth, 2/3 of which for single-aisle aircraft 

• Airbus predicts the Chinese domestic travel market will 
surpass the U.S. by 2030 

- Forecast traffic growth of 7.1% vs. US domestic of 1.9% 

until 2033 

- Will account for 12% of global traffic by 2033 

 

 

 

Source: Airbus and Boeing press releases and publications. 

Fleet growth in China 
 Aircraft Fleet  
(Number of aircraft) 

 

2,310 

6,930 

2013 2033

Market Growth by Type 
+6,020 aircraft 
deliveries 

65%
16%

19%

Domestic SEA Int'l Long-Haul

Source: Boeing Market Outlook 2014. 

GDP growth 2013-33:  
China: +6.2%  
World: +3.2%  
North America: +2.5% 

GROWTH OF 6.2% PER YEAR FOR THE NEXT 20 YEARS WILL PROPEL CHINA TO BECOME 

THE LARGEST AVIATION MARKET IN THE WORLD BY AROUND 2030 



ANNEX B18. LONG-HAUL GROWTH ATTRIBUTED TO INBOUND BY COUNTRY 
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Transfer traffic at LHR will decline and overseas hubs increase in importance 

• Chinese carriers are pooling high growth demand (see previous slide) through Chinese hubs to serve London 

• London based carriers are driving O&D flows relying on the strength of the London market – less reliance on transfer traffic and 

overall growth is lower 

Heathrow to Mainland China non-stop segments 

94.8% 

69.8% 

80.3% 

47.2% 

46.4% 

60.2% 

1.1% 

0.4% 

0.7% 

50.2% 

51.8% 

36.9% 

4.1% 

29.8% 

19.0% 

2.6% 

1.8% 

2.9% 

Virgin Atlantic (Heathrow - Shanghai)

British Airways (Heathrow - Shanghai)

British Airways (Heathrow - Beijing)

China Southern (Heathrow - Guangzhou)

China Eastern (Heathrow - Shanghai)

Air China (Heathrow - Beijing)

Direct Transfer at Chinese Airport Transfer at Heathrow

Note: Chinese carriers China Eastern, Air China, China Southern. UK carriers BA and Virgin. 
Source: IATA PaxIS. 

THE FASTER GROWING CHINESE CARRIERS DO NOT CONNECT IN LONDON 

London – China market 

Passengers by carrier, 2014 
(total 934,000 passengers) 

Market growth 
(2009-2014 CAGR) 

UK 
Carriers 

54% 

Chinese 
Carriers 

46% 

5.8% 

20.2% 

10.8% 

UK Carriers

Chinese Carriers

Total (London-
China)

95% of  
transfer  

passengers  
transfer  
in China 



C. Price Elasticity of Traffic 



ANNEX C1. PRICE ELASTICITY 
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Typical elasticities used for London traffic (inverted axis) 

• Air travel is highly sensitive to changes in air travel prices. The degree of 

sensitivity (i.e. its demand elasticity) will vary according to different 

situations and type of passengers, eg purpose of travel, length of haul, 

time/season of travel, income, availability of alternative, etc.  

• Numerous studies have been carried out by academics which have sought 

to estimate price elasticity by segment and category. The evidence and 

elasticity factors vary, however, most studies agree that: 

‒ Transfer: the most elastic segment 

‒ Short-haul: more elastic than long-haul 

‒ Leisure: more elastic than business 

‒ Domestic: more elastic than international 

Illustrative example: Gatwick versus Heathrow expansion 

Gatwick 
Expansion 

Heathrow 
Expansion 

Short-haul Short-haul Transfer 

Airport charge p.p. increase £9.013.5 £22£44 

Average fare*, one way £65 £90 £275 

Cost pass-through 50% 50% 50% 

Elasticity** -1.3 -1.3 -2.1 

Impact on demand -4.5% -15.8% -8.4% 

Price elasticity by segment: summary empirical evidence 

Source: ICF, supported by economic literature. Note: *average fare excludes APD. **short-haul elasticity factor weighted; business (25%) and  
leisure (75%). Gatwick airport charges based on mid-point of proposed range £12-15 

0.3 

0.7 

1.0 

1.5 

2.1 

Long-haul
(business)

Short-haul
(business)

Long-haul
(leisure)

Short-haul
(leisure)

Transfer

Note: reproduced from: Air Travel Demand Elasticities: Concepts, Issues and Measurement, D. Gillen, W.G. Morrison and C.  
Stewart, 2002. Black dot ‘most likely value’ determined by Gillen et. al. *Added by Gatwick, source: Intervistas study (Song 2006) 

“ALL OF THE 23 STUDIES REVIEWED, SPANNING OVER 25 YEARS, FOUND THERE WAS A 
SIGNIFICANT DEMAND RESPONSE CHANGE TO AIR FARES” INTERVISTAS 2007 

Long-haul international (business): 

Long-haul international (leisure): 

Long-haul domestic (business): 

Long-haul domestic (leisure): 

Short-haul (business): 

Short-haul (leisure): 

Transfer*: 

-2 

More elastic Less elastic 

-1.5 -1 -0.5 0 

-0.48 -0.20 

-1.7 -0.56 

-0.27 
 

 
-1.04 

-1.15 
 -1.43 -0.84 

-1.23 -0.79 
-1.10 
 

-0.78  
-0.7 

-0.60 

-1.74 -1.29  

-1.52 

-2.76 -2.11 

Example: elasticity applied to transfer segment: 
A 10% fare increase would reduce passenger volumes by 21% 



ANNEX C2. PRICE ELASTICITY: CAA ANALYSIS 
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LCC 
market 
share: 
35% 

Average 
short-haul 
fare: -55% 

LCC market share evaluation and impact on short-haul airline yields in the UK 

In 2005, the CAA published a report on demand for air travel and its key drivers. Key conclusions below: 
• Impact on fares: " …no-frills airlines have driven down the cost of air travel by offering low fares and have forced a fundamental restructuring of many 

existing full service airlines and charter airlines. Price competition has intensified on most short-haul international routes out of the UK, yielding 
considerable benefits to the travelling public.” 

• Market stimulation: “As would be expected, the fare reductions had a stimulating effect on passenger traffic.” 

THE CAA ANALYSIS CONCLUDED THAT LCCs HAVE INCREASED COMPETITION, LOWERED 

FARES AND STIMULATED TRAFFIC 

Source: International Passenger Survey (UK Average Fares). 



ANNEX C3. PRICE ELASTICITY: AIR PASSENGER DUTY AND IMPACT ON  
DOMESTIC TRAFFIC 
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UK APD: impact on domestic passenger demand 

• The UK’s air passenger duty (APD) is the highest tax of its type in the world by a considerable margin 

• Over the period 2007 to 2012 APD was raised from £5 to £13 (each way) for domestic passengers, at the same time 

passenger volumes fell every single year (in total by 23% compared to Dec 2006) 

• APD was unchanged in 2013 and 2014, and passengers increased in 2014 for the first time in ten years 

THE UK APD HAD A SIGNIFICANT IMPACT ON UK DOMESTIC VOLUMES – HIGHLIGHTING 

THE IMPORTANCE OF COMPETITIVE PRICING 
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D. Capacity and Airport Charges 



ANNEX D1. HEATHROW NWR CAPACITY 
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Source: DFS Deutsche Flugsicherung, Fast-time Simulation Report,  
January 2015 

• “Heathrow has suggested a complex pattern of runway alternation and 
other practices (e.g. curved approaches to parallel runways) which 
introduce a high level of complexity and a degree of dependency into 
the operation. Assuming that these environmental mitigations are 
required in order to minimise the noise impact of the expanded airport, 
then the throughput will need to be reduced accordingly.  

• In the worst case the achievable capacity may be as low as 100 
movements per hour. At best the throughput will be around 118 
movements per hour depending on the activated period. 

• The capacity could possibly increase to 128 movements per hour but 
this would require the removal of many of the environmental mitigation 
measures proposed by Heathrow including those designed to provide 
noise respite. 

• These throughputs are based on detailed simulation modelling and 
demonstrate the likely impact of valid and relevant concerns about the 
Heathrow operation 

Key conclusions and outputs from the DFS review of Heathrow’s NWR scheme 

Scenario 

Hourly 
Average 

ATMs 
Incremental 

ATMs  Pax 

Heathrow NWR submission 128 740,000 260,000 135 m 

          

DFS assessment range 

118 680,000 200,000 124 m 

112 645,000 165,000 118 m 

100 580,000 100,000 106 m 

Med: 

High: 

Low: 

HEATHROW’S STATED CAPACITY UNDER THE NWR SCHEME IS OVERSTATED BY A  

SIGNIFICANT MARGIN 

Note: Pax estimated by ICF assuming 183 passengers per ATM 

• DFS Deutsche Flugsicherung, the German Air Navigation Service Provider, has undertaken a detailed review of Heathrow’s 

proposed operating modes under the NWR scheme 

• The report highlights several potential deficiencies in Heathrow’s proposed operating modes, and concludes that the capacity 

claimed by Heathrow is unlikely to be achievable 

Maximum capacity (ATMs and Pax) 



ANNEX D2. PROJECT COSTS SUBMITTED TO AIRPORT COMMISSION: MAY 
2014 
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HEATHROW COST ESTIMATES ARE SIGNIFICANTLY UNDERESTIMATED AND 

THERE IS INADEQUATE ALLOWANCE FOR RISK 

2013/2014 prices Gatwick 
summary 

Heathrow 
summary 

EC Harris review 

of Heathrow plan 

AC Assessment  

of Heathrow Plan 

Runway opening 2025 2025 2029 2026 

Airport infrastructure £4.7bn £9.7bn* 

Community (incl. 

land) 

£1.0bn £2.5bn* 

Environmental £0.1bn £0.6bn* 

Surface access £0.8bn £0.8bn* 

Total (pre-risk) £6.5bn £13.6bn* £17.7bn £20.3bn** 

Risk / contingency £1.3bn (19%) £2.0bn (15%) £3.5bn (20%) £4.1bn (20%) 

Grand total £7.8bn £15.6bn £21.2bn £24.3bn 

Of which Phase 1 £3.0bn c.£15bn 

Note: *re-stated pre contingency of 15% (as outlined in Heathrow’s submission page 412). ** As per the AC’s November Report (p.50). Includes 20% Optimism Bias. Gatwick’s contingency 
reduced from 23% (as submitted to the AC in May) to 19% based on Turner & Townsend and Bechtel review in Aug/Sep which increased overall confidence levels from P50 to P65.  
Source: Gatwick, EC Harris and Heathrow submission. 



ANNEX D3. OPENING YEAR FOR HEATHROW NWR 
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• A recent review by EC Harris of Heathrow’s R3 program concludes that it will take 4 years longer than Heathrow says to deliver a 

third runway, i.e. 2029, since: 

‒ Heathrow have not allowed for sufficient time for the Development Consent Order (DCO) application process 

‒ Heathrow have not allowed sufficient time to carry out ecological/environmental related enabling works 

‒ The level of annual capex needs to be smoothed to a more realistic level 

Key areas impacting timing and delivery of R3 

Source: EC Harris report January 2015. 

Area EC Harris comments LHR 
assumption 

EC Harris 
overlay 

DCO approval 
process  

• On average DCO applications take 1 year and 5 months from application to decision. However, there have been 

instances of projects taking significantly longer than this due to complex ecological and environmental issues 

• Heathrow has allowed 15 months for the development to move through the DCO process from application to 

decision. Given the complexity of the project and impact on surrounding communities the DCO application is likely to 

take at least 2 years 

• 15 months • +9 months 

(minimum) 

Enabling and 
environmental 
works 

• One third of the estimated total spend is required in advance of the main construction activities. These activities 

carry the greatest risk to the programme and raise the question of the adequacy of the risk allowance made within 

the programme 

• Heathrow’s environmental enabling period of 10 months is extremely aggressive, 2 years is more realistic to carry 

out this activity 

• 10 months • +14 months 

Phasing and 
construction 
programme 

• R3 spend rate is unrealistic. In the period 2022-2027 Heathrow expect to spend c.£2bn per annum, excluding R2 

capex.  

• Impact on airfield: constant need for Heathrow to re-align stand infrastructure to ensure that sufficient stand capacity 

is available in an already capacity constrained airport 

• Relocation of support infrastructure, e.g. Lakeside EfW plant and the Immigration Detention Centre 

 • +4 years 

“THERE IS ZERO CHANCE PROBABILITY OF ACHIEVING THE STATED 2025 RUNWAY OPENING DATE” 
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ANNEX D4. AIRPORT CHARGES FOR HEATHROW NWR 

Estimating Heathrow’s peak airport charge 

33 

Notes: (1) £800m of programme delay related costs estimated by EC Harris. (2) Based on 11% cost of equity (200bps on top of PWC’s assumed 9.0% return on equity). (3) Includes £5.7bn of surface access costs. (4) 
Traffic adjustment assumes a lower ramp-up post opening of runway (as per ICF analysis) and a lower overall capacity level (DFS’ medium case, which assumes 645,000 ATMs, see Annex D1). 

(£/pax, 2013/14 prices) 

(1) (2) (3) (4) 

Source: Gatwick estimates. 

HEATHROW CLAIMS AIRPORT CHARGES WILL ONLY GO TO £24 P.P. USING MORE 

REALISTIC ASSUMPTIONS HEATHROW’S CHARGES WOULD RISE TO MORE THAN £40 

Heathrow’s estimated airport charges over time 

£44.3 

£31.5 

(£/pax, 2013/14 prices) 

£41.5 



ANNEX D5. EFFICIENCY: EXISTING OPERATIONS 
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821 Km 
1,018 Km 

1,198 Km 

BA LHR BA LGW easyJet LGW

4,347 Km 

5,917 Km 
6,820 Km 

BA LHR BA LGW easyJet LGW

5.3 
5.8 5.7 

BA LHR BA LGW easyJet LGW

Aircraft utilisation Common airport delays (summer period) 

Average sector length Average daily flights per aircraft 

Average daily distance per aircraft 

• Gatwick’s runway and terminal configuration enable highly efficient operations 

• Delays are few and short, in particular compared with Heathrow (see statistics below from the CAA’s runway resilience study) 

• As a result, airlines at Gatwick achieve much greater efficiencies 

‒ BA achieve 36% more distance daily and 10% more flights from its aircraft operated out of Gatwick 

‒ easyJet are even more efficient, and achieve 57% more distance compared to BA at Heathrow 

Total number of minutes (000’s) 

565 

389 

1,404 

537 

93 
28 

603 

167 

Stack ATFM Ground Pre start-up

Heathrow Gatwick

Source:  UK CAA Runway Resilience Study – Final Report 2008 (ICF SH&E). 

SHORTER TAXI TIMES AND FEWER DELAYS ENABLE AIRLINES TO  

UTILISE AIRCRAFT BETTER AT GATWICK 

Source: Gatwick. 



ANNEX D6. EFFICIENCY: 2+2 VERSUS 3+1 

Gatwick Expansion 

 Mixed mode simplifies runway allocation  

 Three terminals 

 Over 50% of capacity located directly between runways 
reduces taxi time  

 Quick turn code C stands in midfield 

 Average westerly arrivals taxi time under 7 min 

 Complex operation (arrivals runway, departures runway, 
mixed runway) 

 Long taxi times (e.g. T2 and T4 to northern runway, T6 to 
southern) 

 Capacity split across 6 terminals 

 NATS modelling identified severe bottlenecks at western 
end of central runway, solution involves long approach 
times to west of T5 and T6 

Heathrow Expansion 

GATWICK PLAN DEVELOPED AROUND COMPACT SITE TO ALLOW FOR EFFICIENT 

AIRLINE OPERATIONS 

Aircraft at  
T4 taxiing to 
depart from 
new runway 

Aircraft  
landing at  
new runway  
taxiing to T2 

Departing  
aircraft,  
mixed mode  

Arriving  
aircraft,  
mixed mode 

35 
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ANNEX D7. IMPACT OF AIRPORT CHARGES FOR AIRLINES 
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• By 2040 total airport charges at Gatwick and Heathrow 

would be £2.7bn lower per annum under a 2+2 scenario 

(versus 3+1) 

• In a 3+1 scenario British Airways / IAG would be paying 

airport charges of £2.4bn per annum (NB. IAG’s market cap 

is c.£11bn) vs. £0.9bn in 2+2 

• LCC carriers would not be able to operate many routes from 

an expanded Heathrow, given its operating inefficiencies 

and high charges. For example, on an identical network, 

easyJet charges would be nearly double 

Notes: airlines assumed to deliver identical volumes under 2+2 and 3+1. IAG 3+1 volumes based on a market share of 49% (as at 2013) and ICF’s forecasts. easyJet 2+2 volumes illustrative only. Heathrow charges 
based on trajectory outlined in Annex D4. Gatwick charges based on mid-point of proposed range £12-15 
 

Illustrative example: annual landing costs for IAG and easyJet (real 2013/14) 

Notes: 
(1) Assumes 80m pax for LHR and 83m pax for LGW, and £16.5 p.p. at LHR and £13.0 p.p. at LGW.  
(2) Assumes 106m pax for LHR and 48m for Gatwick, and £44.3 p.p. at LHR and £8.0 p.p. at LGW. 

(£bn, real 2013/14) 

Annual aero. charges at Heathrow and Gatwick 

Today 2040 (2+2) 2040 (3+1) 
  Pax Charge p.p. Cost p.a. £m   Pax Charge p.p. Cost p.a. £m   Pax Charge p.p. Cost p.a. £m 

IAG 

LHR 35.1 £22.0 £772 39.2 £16.5 £647 51.7 £44.3 £2,292 

LGW 6.0 £9.0 £54 20.5 £13.5 £277 8.0 £8.0 £64 

Total 41.1 £20.1 £826 59.7 £15.5 £924 59.7 £39.4 £2,356 

easyJet 
LHR 0.0 £22.0 £0 0.0 £16.5 £0 15.0 £44.3 £665 

LGW 14.5 £9.0 £131 35.0 £13.5 £473 20.0 £8.0 £160 

Total 14.5 £9.0 £131 35.0 £13.5 £473 35.0 £23.6 £825 

(1) (2) 

AIRLINES WOULD NOT BE ABLE TO AFFORD THE LANDING CHARGES  

AT AN EXPANDED HEATHROW 



ANNEX D8. RUNWAY CAPACITY AND IMPACT ON TRAFFIC:  
FRANKFURT CASE STUDY 
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Impact of new runway 

• In 2011, five years behind schedule, Frankfurt’s 4th runway was opened 

• The new runway is 2.8km long, and will be used for landing only  

• For planning purposes, Fraport assumed traffic would grow at: 

- 4% p.a. to 65m pax by 2015, and  

- 89m pax by 2020, when they would be at capacity (700k ATMs) 

• However, traffic growth was much slower than anticipated. In 2013, 

Frankfurt had 58m passengers (vs. 61m projected) 

• As a result of slower than expected growth Frankfurt have delayed 

construction of a new terminal by 6 years  

 

 

 

FRANKFURT’S NEW RUNWAY DID NOT DELIVER SUFFICIENT ADDITIONAL TRAFFIC TO 

OFFSET THE STRUCTURAL DECLINE OF TRANSFERS 

Background 

• Capacity: +c.40%:  
‒ Total movements: +200k to 700k 

‒ Movement / hour: +38 to 120 

• Total traffic: -1% in 2012 and -2% in 2013 

• Transfer traffic market shares: declines across all key transfer 

segments, in total -3% versus year prior to opening of runway 

• Charges (real): +4% real in 2011, 5% in 2012, 3% in 2013 vs. 

average of 0.4% in 2008-2010 

 

Frankfurt Airports’ transfer traffic market shares 

Source: Fraport. 
(1)         Capacity limit considers maximum capacity of runway system only. 

2002-13 CAGR : +0.3% 

Impact on movements 
(Number of ATMs) 
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472,692 

(1) 
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Source: ICF 
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ANNEX D9. RUNWAY CAPACITY AND IMPACT ON TRAFFIC:  
AMSTERDAM CASE STUDY 

38 

Impact of new runway 

• Schiphol opened its 5th runway in February 2003, six months after 

originally planned 

• Construction of runway took three years, at a cost of €485m (including a 

departure lounge) 

• Runway built to accommodate expected increase in traffic and to reduce 

noise disturbances in surrounding areas 

• Environmental impact was inaccurately assessed initially which led to a 

reduction of capacity of 30k movements 

• No increase in traffic following opening 

Source: Schiphol Airport. 

Background 
• Capacity: +30% 

‒ Total movements: +140k to 600k 

‒ As a result Schiphol has capacity of 108 movements / hour 

• Total traffic: +0.8% CAGR from 2003 to 2012, driven by LCC and 

Middle East carriers 

• Transfer traffic market shares: declines across all key transfer 

segments, in total –2% since 2007 

• Charges (real): +2.4% in 2003, vs. -7.8% in 2002 (to stimulate traffic 

after 9/11) and -0.7% in 2001 

• On time performance: punctuality declined in 2004, first time in a 

decade, caused by air traffic control for mixed mode operations 

 

2002-13 CAGR : +0.5%   

 

Impact on movements 
(Number of ATMs) 

Schiphol’s transfer traffic market shares 

Source: ICF 

Total market share: 
2007: 7% 
2014: 5% 

SCHIPHOL IS HIGHLY UNDERUTILISED, AND LOSING MARKET SHARE  

ON ALL KEY TRANSFER TRAFFIC FLOWS  

200,000

300,000

400,000

500,000

600,000
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2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013

Runway Capacity Noise Cap (2020) Total movements

Feb-03 
AMS new 
runway 

401,385 425,565 



ANNEX D10. HEATHROW CHARGES IN GATWICK EXPANSION SCENARIO 
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RAB and aero charges at Heathrow under 2+2 
(Aero yield, £ real 2013/14) 

UNDER A 2+2 SCENARIO HEATHROW'S CHARGES ARE LIKELY TO FALL TO £15-16. THIS MAKES 

HEATHROW MORE COMPETITIVE AGAINST GATWICK AND OTHER LARGE EUROPEAN AIRPORTS 
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Note: Gatwick’s assessment of Heathrow in a 2+2 scenario. Assumes a WACC of 6.0% 

2015 aero charge: £21.3 (real 2013/14) 



ANNEX D11. IMPACT OF POTENTIAL COST OVERRUNS ON CHARGES  
AT GATWICK AND HEATHROW 
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2013/14 prices Gatwick R2 Heathrow NWR 

2013 charges £9 £22 

Expanded £12-15 £44 

25% cost overrun Capped at £15 £50 

50% cost overrun Capped at £15 £55 

European average of  
airport charges 

£14 

A 25% OVERRUN AT GATWICK MUST BE ABSORBED BY THE AIRPORT WITHIN OUR PROPOSED CAP OF 

£15, A 25% OVERRUN AT HEATHROW WOULD TAKE CHARGES TO £50 

Source: Gatwick analysis. 



E. Benefits of Competition 



ANNEX E1. INTERVISTAS: EMPIRICAL EVIDENCE ON AIRPORT COMPETITION 
DYNAMICS 
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InterVISTAS have reviewed over 30 years of academic studies and literature  on the impact of competition on air fares. In 
their reports they have referenced several academic studies. We have highlighted some of the key findings below: 

Hub premium at dominant airports 

• There is considerable empirical evidence that dominant airlines at hub airports charge a “hub premium”, exploiting their market 

position 

‒ A study by the U.S. General Accounting Office found that yields were 27% higher at hub airports dominated by one or two 

carriers than at airports with no significant airline concentration(1) 

‒ In 1989, a study concluded that a carrier with a 50% market share at both endpoints of a route sustained a fare, on 

average, 12% higher than a carrier with only a 10% market share at each endpoint(2) 

‒ Morrison and Winston found that there was a 33% hub premium using the U.S. GAO methodology(3) 

‒ A further study found that European hub carriers charged a 15% premium for direct flight from their hubs, compared with 

other carriers at the airport(4) 

Impact of competition on fares 

• Research on the impact of LCC competition shows 

‒ Morrison examined the impact of LCC entry on other routes from the same airport and on competing parallel routes from 

nearby airports. LCC presence reduced fares by an average of 46%(5) 

‒ A study by NERA for BAA in 2006 found a similar effect in the London market(6) 

Notes: 

(1) U.S. General Accounting Office (1990), Airline Competition: Higher Fares and Reduced Competition at Concentrated Airports, 1990.  

(2) Borenstein, S. (1989), “Hubs and High Fares: Dominance and Market Power in the U.S. Airline Industry”, The RAND Journal of Economics Vol. 20, No. 3 (Autumn, 1989), pp. 344-365. 

(3) 68 Morrison, S. and Winston, C., The Evolution of the Airline Industry, 1995. 

(4) Lijesen, M., Rietveld, P., and Nijkamp, P. (2001), “Hub premiums in European civil aviation”, Transport Policy, 8(3), 193-199. 

(5) Morrison, S. (2001), “Actual, Adjacent and Potential Competition: Estimating the Full Effect of Southwest Airlines”, Journal of Transport Economics and Policy, Volume 35, Part 2, May 2001. 

(6) BAA Response to CAA Policy Issues Consultation Paper BAA/Q5/100, March 2006. www.caa.co.uk/docs/5/ergdocs/dec05/baa.pdf. 



ANNEX E2. COMPETITION COMMISSION SUMMARY 
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The Competition Commission (“CC”) and the Civil Aviation Authority (“CAA”), during the CC's 2009 Airport Market 
Investigation, identified the benefits which would accrue from inter-airport competition. Both were supportive of bringing 
competition into the airport market.   

The CC commented in relation to new runway capacity: 

• "We consider that there is considerable scope in the South East for the process of competition to improve capacity delivery and 
in so doing overcome existing capacity constraints… We therefore see scope for airports to compete which we believe will drive 
improvements in the scale and design of facilities, the speed with which capacity is rolled out, the terms that airlines obtain when 
using airport facilities and the decision making process relating to the location of capacity " 

The CAA agreed with the CC saying: 

• "It seems to CAA that one of the most significant gains from the sale of Stansted and Gatwick will be to bring greater competition 
and commercial discipline to the delivery of the next wave of runway capacity." 

• “Competition will reveal opportunities to win business through superior and innovative design, lower costs, higher quality, greater 
flexibility and more efficient delivery of capacity." 

 

Source. Competition Commission: Airport Market Investigation Report March 2009 CAA Response to CC Provisional Decision on Remedied January 2009. 

THE BENEFITS IDENTIFIED BY THE CC AND THE CAA WILL BE BETTER ACHIEVED BY INCREASING 

COMPETITION BETWEEN GATWICK AND HEATHROW 
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ANNEX E3. AIR FARES ARE MUCH HIGHER WHEN THERE IS NO COMPETITION 

Source: CAA 2013, OAG 2013, BA.com, Fares departing in under a week from 29/08, fully flexible business class (club world) 

COMPETITION WILL REDUCE FARES (£1K-2K ON MANY LONG-HAUL ROUTES), 

INCREASE TRAFFIC AND MAXIMISE ECONOMIC BENEFIT 44 

Note: rest of world routes in the red circle are Abuja (bilateral constraints), Accra (bilateral constraint recently lifted), Lagos (bilateral 
constraints) and Riyadh (high-yielding market).  
Source: CAA 2013, OAG 2013, BA.com, Fares departing in under a week from 29/08, fully flexible business class (club world). 

North America 
Rest of World 

Route Line of Best Fit 

+50% 

Non-competing routes at Heathrow 

Distance (miles) 

British Airways business return fare (flexible, full J class) 
(Revenue per mile, £ pence) 



ANNEX E4. LONG TERM MARKET SHARES 

London market shares 2050 

Today Gatwick Expansion  
(2+2) 

Heathrow Expansion 
(3+1) 

Gatwick Heathrow Gatwick Heathrow Gatwick Heathrow 
Short-haul 32% 30% 40% 17% 29% 22% 

Long-haul 16% 82% 38% 60% 13% 85% 

Total O&D 28% 46% 39% 32% 23% 45% 

Transfer 10% 88% 36% 61% 7% 89% 

Total onboard 25% 52% 39% 35% 22% 49% 

Business 17% 63% 41% 41% 21% 59% 

Leisure 31% 41% 39% 29% 23% 40% 

Notes: Emerging markets defined as BRIC/CIVETS/Next11. Business and Leisure refers to O&D only. 
Source: ICF. 

45 
HEATHROW WOULD HAVE AN 85% SHARE OF LONG-HAUL MARKET IF IT EXPANDS 



ANNEX E5. CONTESTED FLIGHTS 
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10,951 

12,986 

748 

1,518 

4,548 

2,316 

0 2,000 4,000 6,000 8,000 10,000 12,000 14,000 16,000 18,000

3+1

2+2

Strongly Contested Flights Weakly Contested Flights Uncontested Flights

Contested flights by 2050 (2+2 versus 3+1) 

Note: strongly contested flights are flights where at least 2 London airports serve the same destination city with minimum frequency of 5 per week (long-haul) and 10 per week (short-haul). 
Source: ICF, Gatwick analysis. 

(Number of flights) 

GATWICK EXPANSION WILL GENERATE SUBSTANTIAL ADDITIONAL COMPETITION 

AND THIS WILL INTENSIFY OVER TIME AS MORE ROUTES ARE CONTESTED 

BETWEEN LONDON’S TWO MAIN AIRPORTS 

Nr of contested 
flights: 

14,504 

11,699 

As % of all  
flights: 

86% 

72% 



F. Conclusion 
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ANNEX F1. AN EXPANDED GATWICK WILL GENERATE MORE TRAFFIC, MORE 
CHOICE AND MORE CONNECTIVITY IN ALL SEGMENTS 

Gatwick Expansion 
(2+2) 

Heathrow Expansion 
(3+1) 

Benefit of Gatwick 

Short-haul 136.7 127.5 9.2 

Long-haul 51.9 50.8 1.1 

Emerging markets 33.4 32.4 1.0 
Total O&D 222.0 210.8 11.2 

Transfer 21.4 21.5 -0.1 

Total 243.4 232.3 11.2 

Business 54.0 50.3 3.7 

Leisure 168.0 160.5 7.5 

Destinations served 440 413 27 

Total London airports 2050 (passengers million, unless stated) 

Notes: Emerging markets defined as BRIC/CIVETS/Next11. Business and Leisure refers to O&D only. 
Source: ICF 

LOWER CHARGES, GREATER EFFICIENCY, AND LOWER AIR FARES WILL GENERATE MORE 

TRAFFIC 
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Glossary 

AON Assessment of need demand scenario 
ATM Air Transport Movement 
CAA Civil Aviation Authority 
Carbon-capped Modelling scenario where the UK’s aviation-related carbon emissions are 

limited to 2005 levels 
Carbon-traded Modelling scenario where the UK’s aviation-related carbon emissions are 

not limited 
DfT Department of Transport 
GAL Gatwick Airport Limited 
GDP Gross Domestic Product 
HS2 High Speed 2 (proposed high speed railway between London, the midlands 

and the North of England) 
IATA International Air Transport Association 
I-I International to International interliners – i.e. passengers connecting from 

one international flight to another 
Interliners Connecting or transferring passengers 
LCC Low-cost carrier (e.g. easyJet, Ryanair) 
LDC Less developed country 
LGW Gatwick airport (IATA code) 
LGW R2 Gatwick airport second runway scheme (promoted by Gatwick Airport 

Limited) 
LHR Heathrow airport (IATA code) 
LHR_NWR Heathrow airport North West runway scheme (promoted by Heathrow 

Airport Limited) 
LHR_ENR Heathrow airport extended Northern runway (promoted by Heathrow Hub 

Limited) 
Mppa Million passengers per annum 
NAPAM The DfT’s National air passenger allocation model 
NAPDM The DfT’s National air passenger demand model 
NIC Newly industrialised country 
O&D Origin and destination – an O&D passenger is one that starts or ends their 

journey at the airport 
Pax Passengers  
Point to Point Direct connection between two destinations 
Shadow Cost The extra cost of flying required to reduce passenger demand from above 

an airport’s runway or terminal capacity to a level that is back within 
capacity1 

Seeding Seeding is the process whereby for specified years ATMs user input 
frequencies are used rather than being calculated within the model in 
response to demand and then being tested for viability2 

1 Source: Airports Commission Strategic Fit: Forecasts, November 2014 
2 Source: Airports Commission Strategic Fit: Forecasts, November 2014 
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1. EXECUTIVE SUMMARY 

1.1 Introduction 

This report has been produced by ICF (formerly ICF SH&E) as a contribution to the Airports 
Commission’s consultation process. In particular, it is in response to Q5 of the consultation 
questions: “Do you have any comments on how the Commission has carried out its 
appraisal of specific topics (as defined by the Commission’s 16 appraisal modules) 
including methodology and results?” [AC Consultation Document, p86] 

This report, as it relates to the analysis and forecasting of traffic, fits primarily into the Strategic 
Fit appraisal module. However, as traffic directly and indirectly influences several other areas 
of the business plan and the assessment, this report is of relevance to several other modules. 
We believe this is particularly important because, even with additional qualitative or 
quantitative overlays, these traffic forecasts are a primary input to both economic and 
environmental assessments. 

1.2 Forecasting Methodology 

ICF has reviewed the forecasting methodology as presented in the consultation 
documentation and in supporting materials, including: the Interim Report, the DfT’s January 
2013 Forecast Reports, the Peer Reviews of 2010 and 2011, and additional technical 
documentation. 

As experienced traffic forecasters and aviation professionals, we are well placed to consider 
not only the technical aspects of the models themselves, but also to interpret and to sense-
check the results. Forecasting at a national level is a complex and challenging task, and one 
which the Commission has, on the whole, performed competently. Nevertheless there are 
some results arising from the forecast that are questionable, and not consistent with our 
understanding of the aviation industry. We discuss these in the Forecast Results section. 

The methodological starting point is national unconstrained demand, which is linked to long 
term projections of GDP, fares and market maturity across a range of passenger segments. 
We support this approach and have no objections to the model, the inputs or the results at a 
UK wide level. 

Carbon capping and trading options are retained from the Interim Report, reflecting possible 
future approaches to the UK’s carbon target commitments. Again, we recognise the reasons 
for modelling the future along these two paths and have no objections to the methodology. 

The allocation model (NAPAM), which distributes passengers between airports in both 
unconstrained and constrained scenarios, has a number of limitations in our view, some of 
which we consider to be serious. 

 Baseline data. In an aviation market which continues to evolve each year, we 
consider the use of baseline CAA passenger survey data principally from 2008 to 
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be outdated and potentially misleading. The baseline is particularly important for 
passenger allocation since historically observed behaviours are translated into 
future preferences. 

 Capacity assumptions. The assumed runway and terminal capacities of each of 
the airports in the system play a key role in how demand is allocated, particularly 
when airports are at or close to capacity. The shadow cost methodology for 
‘pricing out’ excess demand is reasonable, however the capacities assumed, 
particularly in the Heathrow schemes, are unrealistically high both in terms of air 
transport movements (ATMs) and passengers.  

 Cost differentials. A further limitation of the allocation methodology is the 
exclusion of fares as an explanatory variable. Although sympathetic to the reasons 
for this, we consider this to be a major shortcoming of the modelling, particularly in 
the current context. Different options (do nothing, expand Gatwick, expand 
Heathrow) are likely to result in very different airport charges and air fares, and the 
current methodology disregards these altogether. 

 Step change in capacity. When airport capacity is increased following a period of 
suppressed demand, airport operators are strongly incentivised to fill that capacity, 
resulting in new services and the attraction of additional passengers to that airport. 
The backward-looking allocation model does not and cannot reflect this. 

The methodological limitations are in part responsible for the allocation model’s poor historical 
performance at individual airport level. In Section 5 we present evidence from both historical 
forecasts and from the peer review of 2010, to show that the allocation model has been biased 
against Gatwick. 

The Commission has developed a number of scenarios to reflect the uncertainty inherent in 
long term forecasts. These scenarios cover a range of developments at both a macro level 
and an operational level. We agree that the scenario-based approach is appropriate. However, 
we raise two areas of concern: 

Firstly, the combination of expansion schemes, carbon environments and future scenarios 
results in 40 discrete passenger and ATM forecasts, with a very wide range, making evaluation 
challenging. 

Secondly, the scenario concepts each result in specific modelling assumptions. We have 
identified a number of areas where assumptions are inconsistently or implausibly applied. 
These include: 

 Seeding, (which aims to correct for the model’s limitations when a new runway is 
added at Gatwick), is only done in two out of the five scenarios. We recommend, 
at a minimum, to add seeding to the assessment of need scenario also. 

 The nature of seeding in the global growth and low-cost is king scenarios. Moving 
frequencies to Gatwick and leaving Heathrow completely unaffected is neither 
realistic nor credible. We recommend removing the frequencies at Heathrow and 
allowing the allocation model to naturally refill, according to passenger demand. 

 Simply ‘unbanning’ LCCs from Heathrow when that airport, following expansion, 
will be even more expensive, is not considered credible. We recommend running a 
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sensitivity on this scenario where the underlying model parameters are not 
adjusted. 

 The culling of low frequency routes from Gatwick in the global fragmentation 
scenario. Culling is not done at Heathrow, which is inconsistent and unjustified. 
We recommend either culling in both, or in neither. 

1.3 Forecasting Results 

Despite the limitations of the methodology, the headline figures show that by 2050 Gatwick 
expansion performs as well as, if not better than, Heathrow expansion for the UK in many of 
the scenarios. In fact, it generates more UK O&D passengers than the Heathrow schemes in 
all but one of the scenarios. Gatwick expansion therefore fully meets the Commission’s terms 
of reference “… to maintain the UK’s position as Europe’s most important aviation hub…” 

In line with industry trends and GAL’s views of the future, the Commission’s forecasts indicate 
a declining importance to the UK of transfer traffic, with international to international (I-to-I) 
interliners declining in both relative and absolute terms without any loss of connectivity. By 
2050, total I-to-I volumes barely exceed 2011 levels in any of the carbon-traded expansion 
scenarios, while the number of destinations grows to between 391 and 410 from 361 in 2011. 

The domestic to international (D-to-I) forecasts suggest that in all Heathrow expansion 
scenarios, Heathrow’s importance as a hub for the UK is substantially diminished, with a 
decline in D-to-I volumes from around 6m to often less than 2m. A similar result is found in the 
Gatwick expansion scenarios, with the exception of low-cost is king, where D-to-I increases 
by between 8m or 16m by 2050 (depending on carbon scenario). The latter is due to a feature 
of the modelling assumptions and we do not consider the resulting forecast to be credible in 
light of the upward trends in direct services to regional airports. 

Connectivity, defined as the number of destinations with regular service, is maintained in all 
expansion scenarios, with very little differentiation between them by 2050.  

While the forecasts look broadly similar by 2050, the difference in the growth profiles under 
Heathrow and Gatwick expansion is stark. This is attributed in large part to the allocation 
methodology, whereby even with additional runway capacity, Gatwick remains less attractive 
to passengers than Heathrow and other London airports. 

For example, in the assessment of need scenario in 2030, Gatwick expansion results in just 
2m more passengers flying than in the base case. This equates to just 400k passengers per 
year from the additional runway. To put this into context, Gatwick grew by 2.7m in 2014 alone, 
clearly illustrating the market reaction when capacity is provided at Gatwick. In the same 
scenario, the modelling suggests that there will be 15m fewer passengers flying under Gatwick 
expansion than under Heathrow expansion. Despite the availability of capacity within London, 
a Gatwick runway opening a year before a Heathrow one, and pent-up demand resulting from 
years of capacity constraints, these passengers are still being suppressed by the allocation 
model. We consider this to be unrealistic. 
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Conversely, the primacy of Heathrow in the allocation model, which arises from its historical 
dominance of services, also results in unrealistically fast rates of growth when that airport 
expands. In the Heathrow expansion schemes, Heathrow reaches its capacity limit within 3-8 
years in all but one scenario. Under low-cost is king, Heathrow’s third runway is operating at 
full capacity by 2029, just 3 years after opening. This is the equivalent of adding an airport the 
size of Gatwick in just 3 years. Again, from both a commercial and an operational perspective, 
this result strains credibility. 

To summarise the impact of the modelling limitations: 

 Heathrow fills unrealistically quickly when it is expanded (often in less than five 
years) 

 Gatwick does not fill by 2050 in some scenarios, despite being the only expanded 
airport. In some scenarios, Stansted and Luton grow faster than an expanded 
Gatwick between 2011 and 2030  

 All of the Heathrow scenarios see the airport filling rapidly, despite possible down-
sides (for example, LCCs not expanding at an airport where charges are over £30 
per passenger) 

 The range of traffic forecasts for Gatwick is overly large, suggesting a higher 
degree of uncertainty which is not justified by market fundamentals 

Lastly, an important point from an evaluation perspective is the comparison to the baseline. 
The difference between expansion and base is fairly small, so small differences between the 
schemes can be relatively large in terms of ‘difference from base’. For example, a 9 million 
difference at the UK passenger level, on a base of 430 million passengers can be interpreted 
as 60% more incremental passengers under Heathrow than Gatwick. From a traffic 
perspective, especially given the margins of error recognised by the Commission (100m 
between low and high case in one scenario), we consider these results to be virtually identical. 

Relationship to Economic Benefit Forecasts 

When linking traffic to economic benefits, the impact of passenger type is critical. The overall 
traffic forecasts show no material difference in the levels of business and leisure, UK and 
foreign passengers accommodated across the different expansion scenarios. Indeed, in a 
number of scenarios, Gatwick expansion is more positive for the UK as a whole. However, the 
economic benefit modelling does not appear to use these forecasts but relies on a static view 
based on historical differences between airports. This is hugely to Gatwick’s detriment. 
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1.4 Summary and Recommendations 

Having considered the Commission’s forecasting approach and the results of the forecasts, 
we conclude that most elements of the forecasting approach are reasonable and have been 
undertaken competently. The limitations stem from the functional form of the model, and in 
particular the allocation model. These limitations are considered to be serious. 

Heathrow expansion represents a continuation of historical trends, reinforcing its position as 
the UK’s dominant airport. In contrast, the Gatwick expansion scheme would result in a 
paradigm shift, with two airports competing on a more equal footing to the benefit of 
passengers and airlines. The DfT’s model, which is grounded in historically observed 
behaviours is not equipped to adequately model this step change and therefore shows a 
systematic bias which favours Heathrow expansion schemes. There are however a number 
of remedial actions that can be taken within the confines of the existing model that we believe 
would improve the credibility of its outputs. 

A key feature of our recommendations revolves around the use of ‘seeding’ and the modelling 
of LCC behaviour. The existing modelling already uses the seeding functionality in the 
allocation model to simulate step changes in capacity. It has the benefit of being transparent 
and of being tried and tested, since it is the mechanism used to replicate the LCC boom in the 
UK. 

As a minimum, it would be appropriate to seed frequencies in the assessment of need case. 
This should be in line with Gatwick’s historical market share and the incremental capacity 
being added. This is a more accurate simulation of supply–side response to a step change in 
capacity. 

Using SkyTeam as a proxy for greater hubbing and long-haul is considered reasonable. 
However, not removing these frequencies from Heathrow when they are seeded at Gatwick is 
unrealistic as 5m pax cannot be back-filled overnight.  

As the opposite of seeding, the culling of frequencies is currently being inconsistently applied. 
This needs to be corrected, by either culling at both Heathrow and Gatwick, or at neither. We 
consider the latter more reflective of market behaviour.  

The ‘unbanning’ of low-cost carriers is commercially unrealistic. Reversing this intervention 
would result in a more probable Heathrow scenario and demonstrate some of the risk in 
Heathrow expansion, were LCCs not quite as willing to pay the significantly higher airport 
charges and accept operational inefficiencies. Suggest removing from Heathrow and allowing 
the model to refill naturally (Heathrow will still have a strong base of frequencies to compete 
for passengers). 

Our specific recommendations for alternative scenarios (replacement or sensitivity) would be: 

 Assessment of Need: Seed long-haul frequencies at Gatwick following the 
opening of the second runway as is currently being done in low cost is king. Leave 
Heathrow unchanged, reflecting the stimulatory impact of the expansion.  

 Low Cost is King: Seed long-haul as before. Do not ‘unban’ LCC from Heathrow.  
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 Global Growth: Move SkyTeam as modelled, but remove from Heathrow and 
allow model to refill naturally  

 Global Fragmentation: do not cull low frequency routes from Gatwick. Leave 
Heathrow unchanged also.  

 Relative Decline of Europe: Maintain seeding assumptions related to Middle East 
growth. Do not unban LCCs from Heathrow. 

More generally, we feel that the exclusion of fares as an explanatory variable in the allocation 
process is a significant omission. Although sympathetic to the reasons for this, we believe the 
expected impact of significant increases in aeronautical charges make it an essential 
consideration when modelling passenger choice between the London airports. 
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2. INTRODUCTION 

2.1 Context 

This report forms part of GAL’s response to the Airports Commission’s consultation. In 
particular, it is part of GAL’s response to Q5 of the consultation questions: “Do you have any 
comments on how the Commission has carried out its appraisal of specific topics (as 
defined by the Commission’s 16 appraisal modules) including methodology and 
results?” [AC Consultation Document, p86] 

This report relates to the analysis and forecasting of traffic and thus fits primarily into the 
Strategic Fit appraisal module. However, as traffic has a direct and indirect influence on 
several other areas of the business plan and the assessment, this report is of relevance to a 
number of other modules: including, but limited to, the economic case, the financial and 
commercial case, and the environmental assessments. 
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3. COMMENTS ON THE FORECASTING 
METHODOLOGY 

3.1 The Forecast Model Updates 

The basis of all of the Commission’s traffic forecasts is the model for the DfT’s January 2013 
UK Aviation Forecast. This model was calibrated using 2011 actual airport data, while the 
survey data that forms the building blocks of the forecast was from 2008 or earlier (if the 
airports were not surveyed in 2008). This model was subsequently adapted and updated for 
the Commission’s December 2013 Interim reports, and again for the Commission’s November 
2014 Strategic Fit forecasts. These updates are summarised below. It should be noted that 
while many of the inputs have been updated, the models are still based on 2008 survey data 
and calibrated to 2011 actuals – 2012 and beyond are ‘forecast years’ for each iteration. 

Interim Report updates 

 Revised categorisation of Newly Industrialised Countries (NIC). We fully support 
these changes. 

 Overseas hub airports are modelled as competitors for International-to-
International (I-I) transfer passengers. This is a welcome addition to the model and 
goes some way to better reflecting the intense competition for these passengers. 
This results in a significant decrease in the number of I-I passengers: originally 
growing to 36m in 2050 (Jan-13 forecast, central case, constrained), the Interim 
report forecast was for just 2m (carbon-capped, constrained) to 4m (carbon-
traded, constrained) I-I passengers in 2050. 

 Aircraft size assumptions were updated. Originally there was virtually no growth in 
aircraft size assumed, in the interim report growth of between 0.2-0.5% p.a. is 
assumed. Whilst we would agree that up-gauging is a realistic airline response to 
capacity restrictions, there is a limit to how far this can go and, unchecked, this 
can lead to unrealistic results – for example an average passenger per ATM of 
over 200 at Heathrow is considered unrealistic. However, on balance this update is 
viewed as an improvement. 

 Some changes were made to the allocation model (NAPAM) to better reflect spill 
from London airports to regional airports. Demand suppression elasticities were 
increased so that more passengers were ‘suppressed’ rather than spilled to 
regional airports – this resulted in fewer passengers being spilled to airports such 
as Cardiff, Humberside, Doncaster, Newcastle and Newquay. This modification is 
welcomed. 

 HS2 has been factored into the forecasts, acting to reduce domestic air travel. The 
Commission assume that the Heathrow spur is added in phase 2 of the HS2 
project which will effectively widen Heathrow’s catchment. The decision to include 
this was taken before the government paused consideration of the Heathrow spur 
pending the results of the Airports Commission. Given the uncertainty we would 
consider a more prudent assumption would be to not include the Heathrow spur. 
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 Monte Carlo analysis was used to generate a range of forecasts, in preference to 
the high/low case forecasts previously used. These ranges have little influence 
beyond the initial determination of whether the South East requires additional 
capacity, and are not carried forward to the scenario-based forecasts. 

In addition to the changes noted above, the economic forecasts were updated. The sum total 
of these changes was a reduction in total unconstrained UK demand of approximately 30 
mppa by 2050, and to 50 mppa fewer UK passengers in the capacity constrained forecast for 
the same year. The biggest drivers of this change were the inclusion of foreign hubs and the 
updated economic assumptions, accounting for over 80% of the difference. The remaining 
20% was driven in large part by higher suppression elasticities and revisions to the HS2 
assumptions. 

November Updates 

Updates to the national capacity forecasts were limited to updating inputs and improving model 
precision. 

This resulted in an increase in the unconstrained national forecast in 2050 of 20m from the 
Interim report level. In terms of constrained forecasts, the carbon-traded forecast increased 
by 10mppa in 2050 in the November update. 

3.2 Input Assumptions 

The majority of the input assumptions – GDP, oil prices, foreign trade, etc. – were sourced 
from reputable forecasts, and have been updated regularly. This section focuses on two 
aspects of the input assumptions where we believe there is scope for improvement. 
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Capacity Assumptions 

The following table summarises the ATM and passenger capacities of Heathrow and Gatwick, 
with no expansion and following the addition of a runway. 

 Airport capacity assumptions used by the Commission 

Airport 
ATM Capacity 

(000s) 
ATMs per Runway 

(000s) 
Pax Capacity 

(m) 

LGW (base) 280 280 45 

LGW (R2) 560 280 u/c* 

LHR (base) 480 240 90 

LHR (NWR) 740 247 u/c 

LHR (ENR) 700 233 u/c 

Source: Airport Commission Strategic Fit: Forecasts November 2014, *u/c: unconstrained 

In the expansion schemes, the Commission view the terminal capacity as essentially 
unconstrained – assuming that the required infrastructure will be built in response to demand. 

Gatwick’s second runway is assumed to open in 2025 (in line with GAL’s assumption), while 
the two Heathrow options are assumed to be operational in 2026. The latter is in contrast to 
the scheme promoters, both of which claim 2025. The Commission delayed the start date due 
to complexities surrounding the work required on the M25. 

We have no issue with most of these assumptions. The two exceptions are: 

 740k ATMs for the NWR scheme is optimistic, given the typical diminishing returns 
of new runways as airports get bigger. Detailed, independent analysis of operating 
conflicts commissioned by Gatwick suggest that an achievable hourly capacity 
figure of c. 116 ATMs would be more realistic than the currently assumed 128 
hourly ATMs3  

 Additional independent analysis also suggests that given the complexities involved 
in the work to expand Heathrow (not least the work regarding the M25), a more 
realistic start date would be 20294 

CAA Data 

CAA passenger survey data is used to calibrate the passenger choice model at the heart of 
the Allocation Model. This is a highly detailed survey and collects a great deal of information 
which would otherwise be unavailable. 

3 Airspace Design Feasibility Studies (DFS Reference 2014-228) by DFS, 2014 
4 Review and Commentary on Airports Commission Consultation Document and Module 16: Delivery by Bechtel, 2014 
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However there are some shortcomings in the use of this data in the Commission’s passenger 
choice model:  

 As stated in a peer review of the DfT model in 20105, for passenger choice modelling 
the data source should contain observations of choices between marginal alternatives, 
not between a clear winner and a handful of distant seconds (as is often the case with 
Heathrow and its UK competitors). 

 The Commission are using data from 2008 to model passenger behaviour. As a result, 
the model reflects passenger behaviour during a period when Open Skies had recently 
been introduced, oil prices were at record levels, the global financial crisis was about 
to unfold. Crucially, Gatwick was still part of the BAA and did not offer the competitive 
challenge that exists today. 

We have noted that calibration has been able to recreate with an impressive degree of 
accuracy actual passenger traffic in the forecast base year of 2011, and even 2013 (although 
calibration was only done for 2011). However, as will be discussed, we question how well the 
model will continue to predict traffic in coming years when Heathrow and Gatwick compete on 
a much more equal footing. 

3.3 Scenarios 

The Commission have constructed five future scenarios to represent a range of potential future 
demand and supply scenarios. These scenarios are modelled for each scheme and for each 
carbon emission future (traded and capped). In the Commission’s own words “by considering 
each scheme in relation to multiple potential futures, the Commission aims to stress-test the 
robustness of its analysis, and ultimately its final recommendations to Government”6. The 
Commission insist that no one scenario will be given greater weight than any other, that no 
scenario can be thought of as a ‘central’ or ‘base’ case. 

The scenarios represent a wide range of qualitative future outcomes, but are modelled by 
varying just a small number of input parameters, and are (necessarily) limited to the range of 
input parameters to the model. Due to the noted shortcomings in modelling supply-side effects, 
the modellers are limited in what they can simulate the scenarios. 

The following table summarises each of the scenarios and the modelling assumptions which 
they contain. 

 

5 Peer Review of NAPALM by John Bates Services, 2010, P4: “Ideally, therefore, in estimating an airport choice model, we would require a 
set of observations in which the choice between at least some of the airports was marginal, in the sense that a very small worsening in the 
conditions for the currently chosen airport would induce a switch to the next preferred airport. It must be categorically stated that we do not 
have such data! The available (CAA) data is an assembly of separate airport-specific surveys, collected for a quite different reason. The 
chances of finding records relating to the same origin and destination zones but actually using different airports are very low. This key fact 
means that we should lower our expectations for the quality of the models which can be delivered.” 
6 Strategic Fit: Forecasts, November 2014, Para 1.9 
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Scenario assumptions relative to assessment of need scenario 

Scenario Economic  Traffic  Gatwick Expansion  Heathrow Expansion  

Global growth +2%pts to NIC & LDC GDP 
+0.5%pts to UK, Europe &  
OECD GDP 
Trade increased in line with 
GDP 

I-I passengers increased by 
1% p.a. 
Cheaper operating costs for 
airlines 

SkyTeam alliance move to 
LGW (these frequencies 
seeded at LGW). Not 
removed from LHR 
Domestic services bolstered  

- 

Relative decline of 
Europe 

+2%pts to NIC & LDC GDP Hub penalty applied to 
London relative to Dubai  

Increase in Middle Eastern 
services 
LCCs allowed to provide 
connections 

Increase in Middle Eastern services, 
coupled with declining service to 
points East of Dubai 
LCCs are ‘unbanned’ from LHR 
Domestic services bolstered 

Low-cost is king As ‘Global Growth’ Domestic services 
strengthened to provide D-I 
transfer flows 
Cheaper operating costs for 
airlines 

One third of LHR’s long-haul 
network is seeded at LGW. 
These services are not 
removed from LHR 
Improved attractiveness as 
hub (LGW hub penalty 
reduced). LCCs allowed to 
provide connections 

LCCs are ‘unbanned’ from LHR 

Global fragmentation UK low case GDP 
-1%pt to all other countries’ 
GDP 
Fall in trade in line with GDP  

Fall in I-I pax 
Higher operating costs for 
airlines 

Thin routes with low loads and 
yields discontinued from LGW 
(higher route viability 
thresholds) 

- 
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In a number of the Gatwick expansion scenarios, frequencies are seeded at Gatwick to reflect 
supply-driven developments resulting from the additional capacity. We believe this is an 
appropriate method of modelling a response to a step change in the market. 

Although the scenario approach is considered appropriate, there are a number of areas of 
concern in their application. 

 Un-banning LCCs from Heathrow 
o In the assessment of need scenario, LCCs are ‘banned’ from Heathrow. 

There are strong commercial reasons why virtually no independent LCCs 
operate at Heathrow today and with an expanded airport and even higher 
charges we do not consider these reasons to become any less strong. 

o There is no explanation provided as to why this situation would change in 
the low-cost is king scenario or in the relative decline of Europe scenario, 
and as we show later this results in implausible volumes of short-haul traffic 
at an expanded Heathrow. 

 Seeded frequencies are not removed from Heathrow 
o In scenarios where Gatwick attracts traffic away from Heathrow (e.g. 

SkyTeam moving from Gatwick to Heathrow), the modellers have not 
removed the capacity from Heathrow. There is no satisfactory explanation 
provided for this assumption. It would be more realistic to allow the capacity 
to be backfilled at Heathrow ‘naturally’ by the allocation model. 

 Inconsistencies in the treatment of the different expansion schemes 
o In global fragmentation, thin routes are culled from Gatwick under Gatwick 

expansion, but there is no such assumption made for Heathrow expansion, 
and no explanation given as to why this is the case. 

 

3.4 Demand Model 

The National Air Passenger Demand Model (NAPDM or the ‘Demand Model’) is the model 
responsible for forecasting passenger demand. The model projects passenger demand for 19 
different ‘sub-markets’ defined according to the origin and destination region, the purpose of 
travel and the residency of the passenger (so, for example, Foreign business passengers from 
Europe). For each sub-market, econometric models are generated that link passenger 
demand to explanatory variables such as GDP (UK & foreign), passenger fares, exchange 
rates, foreign trade. Generally, we agree with this approach to modelling passenger demand. 

Income elasticities are matured over time, reflecting a tendency for demand to become less 
elastic to income as a market becomes more mature. Despite the requirement for a level of 
judgement in this aspect of modelling demand, this is in line with industry practices. The 
approach to modelling sensitivity to these input assumptions (i.e. Monte Carlo modelling) is 
also widely accepted and appropriate. 

It is worth noting that air fares are included as explanatory variables for modelling passenger 
demand, unlike in the Allocation Model (see Section 3.5). 
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3.5 Allocation Model 

The National Air Passenger Allocation Model (NAPAM or the ‘Allocation Model’) is the model 
responsible for allocating the unconstrained demand from the Demand Model to UK airports. 
It is also here that capacity constraints are applied through the use of shadow costs. 

Initially the demand is divided into demand between a UK ‘zone’ (of which there are 455) and 
the ultimate foreign destination (for international travellers) or another UK zone (for domestic 
travellers). The Allocation Model then calculates a generalised cost for a selection of possible 
routes, and then allocates demand to each route in proportion to these generalised costs 
(highest share goes to the route with the lowest cost). The generalised cost is calculated based 
on: 

 Surface Access cost and duration 

 Flight duration and frequency of service 

 Traveller’s preference for particular airports 

 Traveller’s value of time 

This yields an unconstrained forecast by airport (the results of which are discussed in Section 
4.1Error! Reference source not found.). Next, the allocation model applies ‘shadow costs’ 
to the generalised cost of routes using capacity constrained airports. The model works 
iteratively to increase these costs until enough passengers are suppressed or re-allocated for 
the capacity constraints to be satisfied. 

This aspect of the forecasting routine is particularly important when it comes to modelling 
airport level passenger demand and the impact of new capacity. As such, it plays a key part 
in the simulation of capacity expansion schemes. 

Based on ICF’s review of the available documentation, we believe that the model has the 
functionality to perform the role of allocating demand adequately. However, we have some 
strong reservations about how the model is being used in the Commission’s forecasts. These 
are discussed below. 
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Historical under-allocation to Gatwick 

The model has consistently under-predicted demand at Gatwick, compared to the other 
London airports. Stansted in particular appears to be over-allocated to by the allocation model. 

Performance of DfT Forecasts 
Nov13-Oct14 Actuals vs 2015 Forecast 

 
Source: DfT White Paper Forecast Dec 2003, DfT UK Air Passenger Demand and CO2 Forecast, Jan 2009, CAA 

This under-allocation to Gatwick is further evidenced by the Commission’s unconstrained 
forecast results (discussed in Section 4.1), which sees Gatwick growing slower than all other 
major UK airports over the next 25 years. This is in contrast to recent evidence: Gatwick has 
provided over 40% of all London passenger growth in the last decade. Gatwick is 
demonstrably an airport in high demand: there is very little spare capacity in the summer 
months, and airlines have been quick to take advantage of new capacity being made available. 
Growth of 2.7m passengers (7.6%) in 2014 reflects Gatwick’s continuing attractiveness to 
airlines. 

There is a clear disconnect between the modelling results and observation of the London 
aviation market. With a large and wealthy catchment area and competitive surface access it 
is difficult to identify why Gatwick’s attractiveness is under-valued in the Allocation Model. After 
discounting surface access and flight availability (Heathrow would undoubtedly have an 
advantage for availability of long-haul routes, but Gatwick’s short-haul network is, in our view, 
the best in London), it would appear that the cause of Gatwick’s high ‘costs’ is the traveller’s 
‘preference’. It is our understanding that this factor is calculated through calibration of the CAA 
Survey data with the actual outturn data. It is not possible to comment further without more 
detailed information from the modelling team. However, we believe that these factors should 
be re-examined in light of the demonstrated misallocation. 
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The peer review of NAPAM in 2010 also picked up on this. Of the two modules examined in 
detail, the review found that the allocation model under-forecast Gatwick passengers in both 
and over-forecasts Heathrow in both. The direct quotes from the peer review state: 

“The worst error is at MAN, but here the overall effect combining direct and indirect flights 
more or less cancels out. There is also a reasonably large underprediction at LGW.” 
(p18) 

“Potentially worrying is the model overprediction at LHR and the underprediction at 
LGW, in both cases by over 300,000 PAX, although in percentage terms the errors are only 
9% and 11% respectively. This does suggest that the allocation between these two 
London airports could be improved.” (p23) 

Air Fares should be included in the Allocation Model 

Air fares form a key input into projecting demand at the national level. However, despite having 
the functionality to incorporate air fares into the Allocation Model, this functionality is not used. 
In explaining this decision, the modellers cite two main reasons: 

 “Although at the personal level passengers do often take account of fares in their 
choice of airport, at the regional and national level, and over the year, the 
differences in fares tend to average out”7 

 “An extensive exercise undertaken by the DfT in 2010 to re-estimate the factors 
driving airport choice … failed to find a statistically significant relationship between 
fares for particular route and passengers’ choice of airport”8 

The first point – that differences in air fares even out over the year – is not supported by data. 
Heathrow’s carrier base of Full Service Carriers charge, on average, materially higher fares 
than Gatwick’s base of primarily low cost carriers. This is in fact supported by the 
Commission’s own analysis that showed airline yields at Heathrow more than double those at 
Gatwick9. 

The second point – that no statistical relationship could be determined – is likely a result of 
poor data availability. As shown above the Commission contend that there is a difference in 
fares between the London airports (evidenced by yield comparisons), they also comment with 
regards to the Demand Model that price is indeed a significant explanatory variable in a 
traveller’s choice (also intuitively true). If we accept these two strongly supported facts then it 
is inconsistent that such an important aspect in a passenger’s decision-making process is 
omitted. This is made more important since the expansion schemes will necessarily result in 
an increase in costs for airlines using that airport, an increase that will inevitably be passed on 
to consumers. 

The peer review highlights the weakness of the model due to the absence of a meaningful 
fare variable. On page 25, it states: 

7 DfT UK Aviation Forecasts, January 2013 
8 Airports Commission Strategic Fit: Forecasts, November 2014 
9 Airports Commission Interim Report, December 2013 (paragraph 3.18) 
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“The Fare variable is clearly more problematic. Some of the identified differences in fare 
certainly seem large enough to influence airport choice, but the estimation has not been 
able to identify this. … I attribute this to data problems, and indeed other research in this 
area has concluded similarly.” 

The review continues to say the following: 

“The absence of a convincing fare coefficient is a significant drawback for the model. 
With this in mind, the modellers appear to have taken the view that they will keep fare in 
the model whenever it has a significant coefficient of the right sign (despite the “order of 
magnitude” problem). I am not convinced that this is the right approach and would 
recommend that, in the short term, fare is withdrawn.” (p26) 

The recommendation to remove the variable is not because it is not a significant determinant 
of airport choice, it is simply that the data available from CAA surveys and other sources is 
not of a sufficient quality or coverage to support the hypothesis. 

As part of his remit to recommend improvements, the reviewer recommends moving to an 
‘incremental model’ in the medium term whereby allocation is determined by assessing 
changes in the allocation drivers (e.g. surface access costs, fare) relative to the base year. 
This would “force the model to respond to future changes in fare in an appropriate way” (p.26). 

Responding to new capacity 

One of the variables that is considered by the Allocation Model is frequency. The reasoning 
behind this is that passengers will prefer direct, frequent flights and that this has a value to the 
traveller – namely, the cost of the traveller’s time, whether due to not flying at the time they 
want or having to travel indirectly. The additional cost associated with a less convenient flight 
can make a traveller travel further (incur more surface access costs) to travel from a different 
airport with a superior schedule. 

We do not contest that frequency is a significant factor in a traveller’s choice. It is also essential 
– particularly when modelling expansion schemes – that the model is able to simulate the 
generation of new services appropriately. If a destination is served from Heathrow but not from 
Gatwick today, when will the model start a new service from Gatwick, rather than continue to 
add capacity at Heathrow? 

In all likelihood, the dominance of Heathrow within the London system (as perceived by the 
Allocation Model) will prevent a competing service starting from Gatwick until Heathrow “spills” 
the service to Gatwick as a result of capacity constraints. 

Whilst this may be an acceptable method of projecting a ‘do minimum’ future, it is clearly not 
able to reflect adequately the significant boost to an airport’s attractiveness and 
competitiveness  upon the release of a significant capacity in a heavily constrained system. 
The DfT’s own model manual makes notes to this effect, stating that “This test [for whether to 
generate a new route] favours existing routes”10. 

10 Rules and Modelling Edition 3, 2012, DfT, p82 
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Supporting this is the traffic development at Gatwick since 2008. The increased levels of airline 
& airport competition on the top short-haul routes has increased significantly as low cost 
carriers have introduced competitive air fares and multi frequency operations. Of the top 50 
European routes served from Heathrow, just 27 were also served from Gatwick in 2008. Since 
then, this number has grown to 42 (84%) as carriers have expanded their Gatwick network to 
include destinations such as Paris, Munich and Moscow11. These carries have grown the 
market rather than relying on ‘spill’ from other airports. These factors have been important in 
driving growth and would not be captured by the Commission’s current modelling 
methodology. 

It is important to note that while the peer review undertaken in 2010 found the model overall 
to be generally fit for purpose, it only reviewed two of the 19 standard models in any detail 
(p45, para1) and “the process for allocating new routes in future years has not been examined” 
(p32). Given the importance of this process in the current context, we would strongly suggest 
that a peer review of this process is necessary. 

Heathrow, because it has a large base of frequencies to attract passengers, and because 
passengers demonstrated this preference in the passenger surveys of years gone by, 
continues to have the highest preference value even when Gatwick expands. 

Perhaps recognising the limitations of the model due to its functional form, the modellers do 
intervene. This is called seeding (p43-45 of Strategic Fit: Forecasts), and is essentially a 
manual override of the starting frequencies in a particular year, providing a base from which 
to grow and with which to compete. It has been used in the past to try to reflect the growth of 
LCCs, which the model would otherwise have failed to forecast12. 

LCCs are ‘unbanned’ at Heathrow in scenarios with an empasis on point to 
point business models 

In the qualitative descriptions of the scenarios, the modellers note that in two scenarios – Low-
cost is king and relative decline of Europe - the LCC segments are ‘unbanned’ from Heathrow. 
There is no explanation as to why the factors that have been preventing independent LCCs 
entering Heathrow – namely the high costs – will change at an expanded and more expensive 
Heathrow. 

It is questionable whether Heathrow will ever attract significant volumes of LCC traffic. The 
high costs (which will be higher still under expansion) and operational inefficiencies compared 
to less complex airports deter, and will continue to deter, this highly cost-sensitive market. 
Even if some LCCs do choose to use the airport, we suggest that a more realistic modelling 
assumption would be a partial ‘unbanning’ of this segment to reflect a niche operation on a 
small number of high-yielding routes. 

  

11 Source: OAG schedules for August 2008 and August 2014; “daily” defined as at least 5 departures per week 
12 Rules and Modelling, C22, p37 
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3.6 Summary and Recommendations 

In summary, while we believe that the mechanics of the DfT model are adequate for the task 
of forecasting air travel in the UK, there are some significant issues with how the model is 
being used. In particular, the allocation model, which is grounded in historically observed 
behaviours is not equipped to adequately model this step change and therefore will inevitably 
and unfairly favour Heathrow expansion schemes. Our main concerns are outlined in the table 
below, alongside recommendations that would help mitigate the impact of these shortcomings. 

Topic Area Issue Recommendation 

Input 
Assumptions 

Heathrow’s capacity assumptions 
are optimistic  

Consider scenario with reduced LHR 
capacity of 116 ATMs per hour to and/or 
later start date of 2030 

Scenarios 
Seeded capacity at Gatwick is not 
removed from Heathrow 

Allow capacity to naturally backfill at 
Heathrow 

 
LCCs are ‘unbanned’ from 
Heathrow 

Model a scenario in which LCCs remain 
banned at Heathrow 

 
No route culling assumption 
applied to Heathrow in Global 
fragmentation scenario 

Apply same assumptions to both expanded 
schemes 

Allocation 
Model 

Historical under-allocation to 
Gatwick 

Recalibrate allocation model to achieve a 
more credible allocation  

 
Air Fares not considered in the 
Allocation Model 

Include air fares, or at least model the 
relative changes resulting from changes in 
airport charges 

 Responding to new Capacity 

The allocation model fails to realistically 
model supply-side reaction to new capacity. 
We would therefore recommend a 
consistent (i.e. across all scenarios) 
intervention in the form of seeding of new 
services, following the addition of new 
capacity 
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4. COMMENTS ON THE NATIONAL BASELINE 
FORECAST RESULTS 

The Demand model forecasts unconstrained demand for all of the UK. Below we discuss the 
results of at the national level for both the unconstrained and constrained scenarios. Where 
appropriate we compare the results to those from the ICF model and justify any variation. 

4.1 Unconstrained demand forecasts 

In the Commission’s unconstrained forecast, no capacity constraints are applied. Unrestricted, 
the UK’s aviation market grows to 470mppa – higher than in the Interim Report forecast (Dec-
13) and slightly less than the DfT’s January 2013 forecast. 

Unconstrained Demand Forecasts for the UK 

 
Source: Airports Commission Forecasts, Nov-2014 and Dec-2013, DfT UK Aviation Forecast Jan-13 

The forecasts in the graph above broadly align with assessment of need, carbon-traded 
scenario in the November 2014 model. 

ICF’s unconstrained London forecast falls between the Commission’s carbon-traded and 
carbon-capped forecasts from December 2013 (this level of detail was not available for the 
November update). It is likely that the unconstrained London forecasts in November would be 
higher than those from the Interim Report which would place the ICF forecasts closer to the 
carbon-capped unconstrained forecast. 
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London Unconstrained Demand Forecasts 

 
Source: Airports Commission Interim Report Forecasts, Dec-13, ICF April 2014 Forecasts 

In the Interim Report, the Commission released the unconstrained forecasts by airport. While 
these forecasts do not correspond to a real-life scenario, they provide useful insight into how 
the allocation model would allocate traffic in the absence of capacity-imposed shadow costs. 
As such they broadly represent a passenger’s choice with regards to surface access, 
availability of service and ‘preference’. 

Unconstrained Demand by Airport  
(select airports, carbon-traded) 

Airport 
2011 Pax 

(m) 

2050 Pax 

(m) 

Capacity 

(m) 

Spare Capacity 

(m) 

2050 v 2011 

(CAGR) 

Heathrow 70 158 90 -68 2.2% 

Gatwick 34 49 45 -4 1.0% 

Stansted 18 34 35 0.8 1.7% 

Luton 10 19 18 -1 1.7% 

London City 3 9 8 -1 2.7% 

London Total 135 270 196 -74 1.8% 

Regional Airports 83 178   2.0% 

UK Total 218 448   1.9% 

Source: Airports Commission Interim Report Forecasts, Dec-13 
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What is immediately obvious from the results above is that Heathrow is the ‘preferred’ airport 
in the London system. In an unconstrained environment, Heathrow picks up 65% of the 
London passenger growth, while Gatwick picks up just 11% - less, even, than Stansted. In 
fact, Gatwick grows the most slowly of all the London airports (and most of the regional ones), 
growing to just 49m by 2050 (from 34m in 2011). This implies that in order to grow significantly 
beyond its current capacity it requires spill from Heathrow. The fact that Gatwick grows 
significantly slower than the other London airports suggests that it may not be the first in line 
to receive this spill. 

This result is difficult to reconcile with performance over the last decade. Gatwick, with 
significant capacity constraints has accounted for 41% of the London airports’ growth in the 
last decade13 while the less constrained Stansted and Luton have contributed just 8% to 
London’s passenger growth. Following acquisition by the new owners, Gatwick’s positioning 
within the London market has seen significant improvement. Evidence of its attractiveness to 
passengers includes: 

 Connectivity – Gatwick serves more destinations than any other airport in 
London. There is no doubt that Heathrow has a significant lead in terms of long-
haul destinations and high-frequency destinations, but Gatwick is considerably 
better served by most metrics than Luton, Stansted and London City 

 Surface Access – Gatwick has excellent rail links to the centre of London via its 
London Bridge and London Victoria services. Luton, by contrast, has no on-site rail 
terminus and Stansted is considerably further from the centre of London 

 Catchment – The CAA14 found that 72% of all UK passengers travelling through 
London’s airports originated from regions within Gatwick’s catchment area. This is 
only slightly lower than Heathrow (80%) and higher than Luton and Stansted (both 
around 68%) 

  

13 Source: CAA data, 2004 vs Nov13-Oct14 
14 CAA Catchment Area Analysis 2011 
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4.2 Constrained demand forecasts without expansion 

In the November 2014 iteration of the Commission’s capacity constrained modelling without 
expansion (the ‘Do Minimum’ scenarios), passenger volumes reach 410m in 2050. This 
suggests that at the end of the period there are approximately 60m passengers being 
suppressed as a result of capacity constraints (the unconstrained forecast was 470m in 250). 

Constrained demand forecasts for the UK 

 
Source: Airports Commission Forecasts, Nov-14 and AC Interim Report Dec-13 

In the forecasts, London’s capacity is effectively exhausted by 2035 in all carbon-traded 
scenarios. In the carbon-capped scenarios London’s airports are full by 2040-2045 depending 
on scenario. 

4.3 Airport Level Do-Minimum Forecasts 

The allocation model (NAPAM) takes the demand forecasts from the demand model (NAPDM) 
and allocates it to each of the airports. Where demand surpasses the capacity of an airport, 
the model applies shadow costs (see Section 3.5) to routes originating from that airport until 
sufficient demand is reallocated or suppressed for the airport’s passengers to be within the 
capacity. 
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Do Minimum constrained passenger forecasts in 2050 (carbon-traded, millions) 

Airport 
Assessment of 

Need 
Global Growth 

Relative 
Decline of 

Europe 

Low-Cost is 
King 

Global 
Fragmentation 

Heathrow 95 91 100 91 94 
Gatwick 47 45 46 45 46 
Stansted 35 35 35 35 35 
Luton 18 18 18 18 18 
London City 7 8 8 8 7 

London 203 197 206 197 200 

Source: Airports Commission Forecasts, Nov-14 

Depending on scenario, the London system is forecast to be handling between 197mppa and 
203mppa by 2050. Heathrow is permitted by the model to grow significantly beyond its 
passenger capacity of 90mppa15, reaching as much as 100mppa in the low-cost is king 
scenario. Despite being effectively full today16, the airport is able to grow by 27mppa, achieved 
by increasing the average passenger loadings from 160 today to over 200 in 2050. By 
comparison, Gatwick – which handled 38m passengers in 2014 – is forecast to grow by just 
7mppa to c. 45mppa by 2050. This stark contrast in future growth profiles is impossible to 
reconcile to recent history, where Gatwick has grown at a faster rate than Heathrow over the 
past decade17. This is once again reflective of the shortcomings of the allocation model which, 
despite rising capacity-imposed shadow costs, continues to allocate passengers to Heathrow 
in favour of Gatwick, in the end driving average passenger loadings at Heathrow beyond 200. 

4.4 Conclusions on National Baseline Forecasts 

At an unconstrained level, we believe the allocation model generates a reasonable picture of 
future demand for aviation in the UK. However, we would contend that the unconstrained 
forecasts point to the significant shortcomings in how the allocation model allocates demand 
between the London airports. While the unconstrained forecast is purely a theoretical construct 
in terms of scenarios, it is indicative of an under-allocation of traffic to Gatwick. This is explored 
in more detail in the following section. 

We also question how Heathrow is able to grow to 100mppa without any additional capacity, 
despite its terminal capacity of 90mppa. This is particularly significant since many of the 
evaluations focus on differences to a do-nothing scenario. 

 

  

15 AC Strategic Fit: Forecasts, p.46 
16 In 2014, Heathrow handled 470,695 movements, 98% of its 480,000 capacity limit 
17 CAA data shows Gatwick growing at 1.6% p.a. and Heathrow growing at 0.7% p.a. between 2004 and 2014 
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5. COMMENTS ON THE EXPANSION SCHEME 
FORECASTS 

The following section discusses the results of the Airport Commission’s forecasts for the three 
expansion schemes. 

Results are compared at the total national level, before examining in greater detail the traffic 
mix and profiles. 

For presentation purposes, we focus on the carbon-traded scenarios in the main body of the 
report. Carbon-capped results are discussed but where not presented, can be found in the 
appendix. 

5.1 Total UK Passenger Volumes 

Given its remit of choosing the best solution for the country’s needs, one of the key metrics to 
consider is the passenger volume generated by each of the expansion schemes, and how far 
they go to satisfying the unconstrained demand forecasts. 

In the Do Minimum case, the 2050 passenger volumes were between 397 and 458 mppa in a 
carbon-traded future. The chart below shows the forecast UK passenger volumes under each 
expansion scenario in 2050 (carbon-traded only). 

UK passenger forecasts by scheme and scenario 
(2050, carbon-traded) 

 
Source: Airports Commission Forecasts, Nov-14 

By 2050, the choice of scheme has little impact on overall passenger volumes, with the 
difference in passenger throughput generally within 10mppa (+/-2%) for any given scenario in 
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a carbon-traded future. The expansion schemes typically generate between 20 and 40m more 
passengers by 2050 than could be accommodated without expansion. 

The differences are greater for the carbon-capped scenarios, but are still generally within 20m 
(+/-6%). While for the carbon-traded scenarios the results between the schemes are fairly 
even by 2050 (Gatwick ahead in some, Heathrow others), in the carbon-capped scenarios, 
Gatwick expansion generates more passengers in all cases. 

UK passenger forecasts by scheme and scenario 
(2050, carbon-capped) 

 
Source: Airports Commission Forecasts, Nov-14 

It should be noted that, in most scenarios, the achieved passenger volume is some way short 
of the Commission’s unconstrained forecast. For example, in the assessment of need scenario 
the schemes deliver between 426 and 436mppa compared to an unconstrained forecast of 
470m), indicating that even with the proposed expansion schemes there is unmet demand by 
2050. 
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5.2 Total UK O&D Passenger Volumes 

UK Origin and Destination passengers (‘O&D’ – all passengers that originate or terminate their 
journey in the UK) are shown in the graph below. 

UK passenger forecasts, excluding I-I interliners by scheme and scenario 
(2050, carbon-traded) 

 
Source: Airports Commission Forecasts, Nov-14 

As can be seen from the chart above, Gatwick expansion actually delivers higher passenger 
volumes for passengers flying to or from the UK than Heathrow expansion in all but one of the 
scenarios (global fragmentation, carbon-traded). 

Given the limited economic benefit to the UK of I-I interliners, it is this metric (passenger 
to/from the UK) which would seem most relevant to the Commission’s aims of satisfying the 
country’s connectivity requirements. 

It is not possible to assess how much unmet UK demand there is since the Commission have 
not reported details on the unconstrained demand forecasts at scenario level. 

Heathrow have made numerous claims to the effect that the country’s connectivity is 
dependent upon hub capacity and passengers transferring in London. This is not the case, for 
the following reasons: 

 Recent history and current fleet order backlogs clearly indicate that future growth 
in the UK aviation market will be driven by LCCs and foreign airlines. LCCs serve 
predominantly point-to-point markets, and foreign airlines will not typically see 
London as a source of transfers, relying on local traffic and connecting passengers 
at their home base 

 London is already predominantly an O&D destination, and its relevance as a hub 
will decrease further as Gulf carriers, Turkish Airlines, etc. continue to gain share 
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in connecting markets. This is reflected in the Commission’s own modelling of I-I 
interliners 

 Next generation aircraft such as the Dreamliner and Airbus A350 will make routes 
that were previously reliant on large transfer volumes viable as pure point-to-point 
services 

The Commission’s modelling appears to support this with just as many destinations served in 
2050 with Gatwick expansion as there are with an expanded Heathrow, despite the vastly 
lower I-I volumes under Gatwick expansion. This clearly indicates that the UK is not reliant on 
I-I interliners to maintain connectivity with the world. 

Destinations served from the UK by scheme and scenario 
(2050, carbon-traded) 

 
Source: Airports Commission Forecasts, Nov-14 
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5.3 International to International Interliners 

In the Interim Report the Commission made the welcome change of introduced competing 
foreign hubs to more accurately reflect the competitive nature of the transfer market. I-I 
interliners were then effectively allocated between the UK hubs and foreign hubs. 

I-I interliners by scheme and scenario 
(2050, carbon-traded) 

 
Source: Airports Commission Forecasts, Nov-14 

As can be seen in the chart above the I-I interliners show only marginal growth (if any) over 
the 39 years, representing a significant reduction in their proportion of overall traffic. This is 
consistent with ICF’s modelling of the London system in which transfer volumes are forecast 
to grow slightly from today’s numbers but for their proportion of overall traffic to decrease 
considerably. 

The results clearly support Gatwick’s position that the UK should not be building its aviation 
infrastructure around the requirements of I-I interliners. 

 
  

2011 Level: 20m 
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5.4 Domestic Interliners 

There were 6.3m passengers in 2011 transferring at London to or from a domestic service, 
with over 5m of these passengers transferring at Heathrow. The graph below shows the 
forecast level of domestic interliners at London under each of the expansion scenarios. 

Domestic interliners by scheme and scenario 
(2050, carbon-traded) 

 
Source: Airports Commission Forecasts, Nov-14 

The Commission are forecasting a significant decline in the number of domestic interliners at 
London’s airports. The only scenarios showing growth in this segment – low-cost is king under 
Gatwick expansion – result from considerable growth in domestic interlining at Gatwick. This 
growth is a result of increased interlining between LCCs. In both scenarios, Heathrow’s 
domestic interliners all but disappear. These results are mirrored in the carbon-capped 
scenarios. The results suggest that, regardless of scheme or scenario, by 2050 Heathrow’s 
role as a hub for the rest of the UK will effectively vanish. 

While we agree that Heathrow’s role as a hub will diminish in the future as more UK regional 
airports begin to benefit from more direct service, the results of the Commission’s forecasts 
appear unrealistic. Assuming British Airways (or an equivalent) will still hold a significant share 
of the Heathrow market, we suggest that to forecast so few domestic interliners (less than 
2.5mppa in all Heathrow expansion scenarios) would require a major shift in the supply base 
of Heathrow. We also question the low-cost is king carbon-capped scenario result which 
shows 16m domestic interliners at Gatwick – this is 10m more than Heathrow achieves today, 
and would not benefit from a single hub carrier to generate these interliners, as Heathrow does 
today with BA. The mechanics within the model that are driving these results may relate to 
passengers being priced out of an increasingly congested airport (the expanded Heathrow is 
full by 2050 in all scenarios). While we would not argue with the mechanism, applying it without 

2011 Level: 6.3m 
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sense-checking the outputs can produce results that do not make sense in the context of the 
airlines that will be using the airports. 

5.5 Regional Airports 

While the expansion schemes relate primarily to the London market, development of the 
aviation market in such an important gateway will impact other airports throughout the UK. 
The concentration of services in London provides competition to direct services from regional 
airports, both in the form of domestic to international interliners and passengers travelling 
overland (e.g. car or train) to catch a flight from London to their destination.  

Both of these factors are more keenly felt by the UK’s regional airports in the case of Heathrow 
expansion – since Heathrow is more focused on attracting domestic interliners. Also, 
Heathrow is located closer to other regional airports in the West Midlands (Birmingham) and 
the South West (Bristol and Exeter). Gatwick, being primarily a point to point airport, and 
located further from competing regional airports is naturally more focussed on the London 
market.  

As was seen in Section 5.4 of the Commission’s modelling, even under Heathrow expansion 
the domestic interliners fall over time. Therefore, it is the overland ‘leakage’ from surrounding 
airports’ catchment areas that is the most significant interaction between the London and 
regional airports. The chart below shows that with Heathrow expansion there are between 
2mppa and 11mppa fewer passengers flying from UK regional airports than under Gatwick 
expansion. 

Passengers from regional airports in 2030 by scheme and scenario 
(carbon-traded) 

 
Source: Airports Commission Forecasts, Nov-14 
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In the carbon-traded scenarios, the differences between the expansion schemes diminish by 
2050 as capacity constraints at the London airports deter passengers from the regions utilising 
London airports.  

There is a slightly different relationship between the regional airports and the London airports 
in the carbon-capped scenarios. Here, the presence of a national carbon quota results in 
regional passengers being suppressed to compensate for the less price sensitive London 
passengers. This impact is particularly acute under Heathrow expansion as the higher 
volumes of long-haul passengers account for more carbon emissions and require more 
regional passengers to be suppressed in order to meet the carbon quota.  

Passengers from regional airports in 2050 by scheme and scenario 
(carbon-capped) 

 
Source: Airports Commission Forecasts, Nov-14 

By 2050 (when the impact of the carbon quote is most acute), there are between 12mppa and 
33mppa fewer passengers using regional airports in Heathrow expansion compared to 
Gatwick expansion. 

5.6 London’s Connectivity: Short-Haul and Domestic Markets 

London is already very well served to short-haul destinations, with 215 routes served directly 
in 2011 (104 of which were served at least daily)18. Under all carbon-traded expansion 
scenarios, the total number of short-haul destinations increases to between 225 and 235. More 
significant is the growth in the number of destinations served with a minimum daily frequency, 
growing from 105 to up to 148. This reflects the smaller markets today growing and supporting 
higher frequencies in the future.  

18 Airports Commission Strategic Fit: Forecasts, November 2014 
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Short-haul destinations served from London under LGW R2 and LHR NWR 
(2050, carbon-traded) 

 
Source: Airports Commission Forecasts, Nov-14 

In all but one scenario, a Gatwick expansion supports a higher number of total short-haul 
destinations than a Heathrow expansion (only the North West Runway scheme is shown 
above, but the same is true for the Extended Northern Runway scheme). This reflects 
Gatwick’s core strengths in these markets, relative to the more long-haul-oriented Heathrow. 
The picture is slightly less straight-forward when considering daily destinations. Here, Gatwick 
expansion tends to result in more high frequency destinations being served in three out of the 
five scenarios. This outcome is also reflected in the carbon-capped scenarios, although fewer 
destinations tend to be served as short-haul passengers are priced out of the market to 
accommodate long-haul passengers. 

Domestic destinations served from London under LGW R2 and LHR NWR  
(2050, carbon-traded) 

 
Source: Airports Commission Forecasts, Nov-14 

There is virtually nothing to pick between the scenarios in terms of domestic destinations 
served from London across the entire forecast period. There were 10 domestic routes served 
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from London in 2011 and in most scenarios there will still be 10 destinations served by 2050. 
In no scenario is a new domestic destination added to the London market. We consider this a 
reasonable result, and it is consistent with ICF’s modelling of the London market. The domestic 
market is very mature, with improving rail alternatives to many destinations. It is interesting to 
note that despite similar starting points in terms of domestic connectivity, under expansion 
Heathrow’s domestic routes fall to just 4 in most scenarios, while Gatwick under expansion 
serves 8 domestic destinations. This again emphasises Heathrow’s declining role as hub for 
the UK market. 

5.7 London’s Connectivity: Long-Haul and Emerging Markets 

London’s connectivity to long-haul destinations is currently heavily reliant upon Heathrow, 
which handles 85% of London’s long-haul traffic volumes and 70% of the UK’s. Expanding 
Heathrow will no doubt reinforce the airport’s dominant position, and the country’s reliance on 
a single airport for its long-haul connectivity. This is reflected in the Commission’s modelling 
which shows, under expansion, Heathrow maintaining its dominant position in this market. 

One of the key questions for the Commission is whether an expanded Gatwick can provide 
comparable levels of connectivity to long-haul markets as an expanded Heathrow. It is our 
opinion that expanding Gatwick will allow Heathrow to maintain its role as a hub for BA and its 
alliance partners, providing connectivity to destinations that could only be served from a UK-
based carrier (i.e. destinations that are not international hubs for a foreign carrier, e.g. 
Hyderabad in India). An expanded Gatwick, meanwhile, will provide an alternative and 
complementary gateway for foreign carriers serving London as a destination from their own 
hubs. 

The results of the Commission’s modelling appear to support this view, at least at the high 
level. The graph below shows the long-haul destinations served from London by 2050 under 
Gatwick and Heathrow expansion. For reference: in 2011 there were 107 long-haul 
destinations, 61 of which were served at least at daily. 
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Long-haul destinations served from London under LGW R2 and LHR NWR  
(2050, carbon-traded) 

 
Source: Airports Commission Forecasts, Nov-14 

At a London-level, the differences in the number of long-haul destinations served by 2050 is 
negligible – between 0 and 5. In fact it is a Gatwick expansion scenario that generates the 
greatest number of long-haul destinations served from London. It is also worth noting that the 
number of non-stop destinations will always remain complemented by the hundreds of other 
markets offered via airlines’ hubs outside the UK as they are today 

There are more significant differences in the number of daily services, where Heathrow 
appears to generate more higher frequency routes than Gatwick, even in the low-cost is king 
scenario where Gatwick expansion results in more overall destinations than long-haul 
destinations. To some extent this is to be expected, and is simply a result of concentrating 
services at one airport (as is the case with Heathrow expansion) or spreading the services 
across two airports (as is the case with Gatwick expansion, in which Heathrow retains a 
significant long-haul network). 

We would argue that spreading services between Gatwick and Heathrow would be a beneficial 
outcome for consumers due to the competitive pressures on fares and innovation as well as 
the greater convenience in terms of surface access time savings of a dispersed system. 
Another factor likely to be contributing to the difference in high frequency routes, is Gatwick’s 
assumed slower growth profile (see Section 5) that means destinations have less time to 
mature into higher frequency routes. There is very little difference in the carbon-capped 
results, since the consequence of the costs imposed by the carbon quota mostly affect the 
more cost-sensitive short-haul and domestic passengers. 

The Commission do not provide numbers of destinations served for the important emerging 
markets segment, but they do provide seats, seat-km and passenger-km to different world 
regions. The world regions most relevant to emerging markets are the NICs (Newly 
Industrialised Countries – e.g. China) and LDCs (Less Developed Countries – e.g. Nigeria). 
The graph below shows the seat capacity between the UK and the NICs & LDCs in 2050. 

 Page 36 
 



Technical Report: Airports Commission Consultation Response Strategic Fit – Traffic and Forecasts 
 January 2015 

Seat capacity between the UK and NICs & LDCs under LGW R2 and LHR NWR 
(2050, carbon-traded) 

 
Source: Airports Commission Forecasts, Nov-14 

All scenarios see considerable growth in seat supply to these markets, growing from 43m 
seats in 2011 to 88-132m seats – a tripling of capacity in some cases. This is not unexpected 
given the rapid rate of economic growth in these countries compared to the more mature 
European and OECD world regions. The chart above shows that under some scenarios 
Gatwick expansion generates more capacity to emerging markets, while in the others 
Heathrow expansion delivers more emerging market capacity. Generally speaking, there is 
little to choose between the scenarios by 2050. 

5.8 Passenger Types 

The same unconstrained demand profile underpins each expansion scheme, which means 
the same mix of passenger types in the system. Differences can result in passenger type 
composition in constrained forecasts as a result of demand suppression affecting one market 
segment more than others. For example, business passengers are typically less elastic to 
price increases which means shadow costs will tend to price out leisure travellers. 

The types of passengers that are accommodated can have significant impacts on the 
economic assessment of the schemes since, simplistically, inbound travellers to the UK and 
business travellers will typically generate more economic benefit than outbound UK leisure 
travellers. 

The graphs below show that on the whole, in the carbon-traded scenarios (for which a full 
economic benefit study was conducted) Gatwick expansion results in at least if not more 
foreign passengers than Heathrow expansion. In the carbon-capped scenario, the situation is 
reversed with the Heathrow NWR scheme generating more foreign passengers than Gatwick 
or Heathrow ENR schemes. 
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Foreign O&D passengers by scheme and scenario 
(2050, carbon-traded) 

 
Source: Airports Commission Forecasts, Nov-14 

A similar picture is evident when considering business passengers, though the differences are 
even smaller than with the foreign travellers. This is, to some extent not surprising since 
business passengers are likely to be the least sensitive to price (i.e. they will fly regardless of 
the cost). 

Business O&D passengers by scheme and scenario 
(2050, carbon-traded) 

 
Source: Airports Commission Forecasts, Nov-14 

These results are consistent with ICF’s treatment of passenger types, and under normal 
conditions we would not expect there to be significant differences in the composition of the 
passengers for the different expansion schemes. 
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This is inconsistent with PWC’s analysis of economic benefits, which attributes significant 
benefits to the Heathrow schemes due to ‘Passenger Flow’. This implies an increase in the 
proportion of inbound passengers to the UK, which is not assumed under the Gatwick 
expansion scheme. The chart above clearly demonstrates that the Commission are not 
forecasting significantly more foreign passengers under Heathrow expansion, and yet these 
results do not appear to have been used as an input into PWC’s economic model, to the 
severe detriment of Gatwick. 

5.9 Growth Profile 

The Commission provide data for the intermediate spot years 2030, 2040 and 2050. The 
expediency with which the expansion schemes can satisfy the unconstrained demand is 
obviously an important factor for the Commission to consider, and is of particular importance 
to the economic impacts of expansion which will be aggregated over 25 years. Separately, at 
the airport level, demand ramp-up also has clear implications for the business case and the 
implied level of aeronautical charges. 

The chart below shows the growth in London airport passengers broken down by time period. 

London passenger growth by time period and scenario 
(carbon-traded) 

 
Source: Airports Commission Forecasts, Nov-14 

As would be expected, the largest share of the growth comes in the first period – which is also 
the longest period (19 years, compared to 10 years for the later periods). What we find striking 
about this data are the different growth profiles between Gatwick expansion and Heathrow 
expansion19, with Heathrow expansion resulting in considerably more growth in the first 19 
years compared to Gatwick. Considering that for the first 14 years the capacity conditions are 
identical between the two different schemes, and that the new runway at Gatwick will have 

19 North West Runway options is shown in the chart, but the same is true of the Extended Northern Runway option 
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been operational for a year longer than Heathrow, it is surprising that Heathrow expansion 
generates between 6m and 20m more passengers by 2030. 

It is hard to understand why, with so much pent up demand in the system, that the model is 
not making use of the available capacity. In our opinion, it is implausible that such large 
differences could exist following such a short period. 

The following graphic illustrates what is driving the differing growth profiles. It shows the 
timeline of capacity utilisation by airport under the different expansion schemes 

‘Fullness’ of London airports under the different expansion schemes 
 (red indicates the airport has reached ATM or passenger capacity) 

 
Source: Airports Commission Forecasts, Nov-14 

There is a clear difference relating to the Commission’s assumptions on the take up of new 
capacity within the London system. In the Heathrow expansion schemes, Heathrow hits its 
assumed 740k ATM capacity limit within 3-8 years in all but one scenario. Under the low-cost 
is king scenario, Heathrow’s third runway is operating at full capacity (an addition of 260k 
ATMs) by 2029, just 3 years after opening. This is the equivalent of adding an airport the size 
of Gatwick in just 3 years. In 3 out of 5 scenarios, Heathrow, even with an additional runway, 
runs out of capacity before any other London airport. 

By contrast, under Gatwick expansion it takes far longer to utilise the same amount of 
additional capacity – in 3 out of 5 of the scenarios the airport is only approaching capacity in 
2050, 25 years after the second runway is opened. 

This is a direct result of the limitations of the allocation model that were set out in Section 3.5. 
Gatwick’s ‘ranking’ within the London system means that demand is only utilising Gatwick 
once all other schemes have been exhausted. This can be clearly seen in the following 
example which shows the growth profile in the assessment of need carbon-traded scenario 
for Gatwick and ‘Other London’ (Luton, Stansted & London City). 
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London airport passenger forecasts under Gatwick expansion 
(assessment of need, carbon-traded scenario) 

 
Source: Airports Commission Forecasts, November 2014 

In this scenario, Gatwick only really starts to grow into the additional capacity once all other 
options have been exhausted, growing at a slower rate until 2040 than the other London 
airports. Even the heavily constrained Heathrow manages to add nearly as many passengers 
between 2011 and 2040 (21m) as an expanded Gatwick (28m). The uptick in growth in the 
final decade is a result of capacity constraints at all the other London airports. 

The exceptions to this are the low-cost is king, and (to a lesser extent) global growth scenarios. 
Here, a technique known as ‘seeding’ is used to add services to the expanded Gatwick – this 
helps to negate the ‘frequency’ disadvantage (Section 3.5) and allows the airport to compete 
on a more even footing for traffic in the London market. This is particularly true of the long-
haul traffic segment since it is here that Heathrow currently holds the biggest advantage in 
terms of network. The following chart illustrates this well. The blue line shows the number of 
long-haul passengers at an expanded Gatwick when no frequencies are seeded. The green 
line shows the passenger numbers when some frequencies are seeded. It is important to 
remember that it is only the capacity that is artificially introduced in the model, the passengers 
are allocated by the normal mechanisms (i.e. once there are services are in the system, they 
are used). 
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The effect of seeding at Gatwick on long-haul passengers under expansion 

Source: Airports Commission Forecasts, November 2014 

There are some differences in the macroeconomic assumptions between the two scenarios. 
However, as the chart on the right demonstrates they have little impact to Heathrow’s long-
haul passenger volumes, indicating that it is indeed the seeding that is the differentiating factor 
in the two vastly different growth profiles in the left hand chart. 

The Commission’s decisions about which scenarios to apply seeding, and how to apply it, lead 
to the set of widely varying growth profiles for Gatwick airport with the additional runway. 

Gatwick airport passengers under Gatwick expansion 
(carbon-traded scenarios) 

 
Source: Airports Commission Forecasts, November 2014 

Scenarios where no seeding occurs result in extremely low growth in the early years of two 
runway operations. Because of the nature of the allocation model, this slow initial growth 
period prevents the airport gaining a critical mass of services and hampers growth throughout 
the forecast period. 
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It is worth examining the implications of these low growth (for Gatwick) scenarios. The graph 
below shows the transition from London in 2011 to London in 2030 under Gatwick expansion, 
with the contribution of passenger growth from each airport. 

Drivers of London passenger growth between 2011 and 2030 
(Gatwick R2, assessment of need, carbon-traded) 

 
Source: Airports Commission Forecasts, November 2014 

In this scenario, which is supposed to represent a continuation of current trends, Gatwick adds 
just 16m passengers between 2011 and 2030. This is only marginally higher than Heathrow 
and Stansted airports, which have not benefited from the additional capacity. The 16m 
additional Gatwick passengers represents 30% of the incremental passenger traffic. This is 
out of line with historical trends where Gatwick has captured 41% of all London growth in the 
last decade – without a step-change in runway capacity. 

We would expect the addition of a new runway to result in a further boost to the airport’s 
attractiveness, resulting in it capturing a larger share of the market. In fact, as demonstrated 
by the graph below, 5 years of additional capacity has very little impact on Gatwick’s share of 
the London market. At the same time, despite no additional capacity, and a declining market 
share over the previous 10 years, Stansted’s market share actually increases. 
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Market share for London airports in select years between 2004 and 2030 
(2004-2014 Actual, 2030 assessment of need, carbon-traded forecast) 

 
Source: 2004, 2011 and Jan-Oct 2014 actual throughput data from the CAA; 2030 sourced from the Airports 

Commission Forecasts, November 2014 

By contrast, when Heathrow expands, the airport is the main driver of growth and succeeds 
in capturing over two thirds of the incremental traffic. In this scenario, Gatwick barely grows 
while Stansted is seemingly unaffected by which airport gains the additional runway which is 
contrary to the evidence over the last decade. 

Drivers of London passenger growth between 2011 and 2030 
(Heathrow Expansion (NWR), assessment of need, carbon-traded) 

 
Source: Airports Commission Forecasts, November 2014 

Comparison of the two expansion schemes in the assessment of need carbon-traded scenario 
suggests that the allocation model views Heathrow and Gatwick as an almost independent 
catchment within the London system. Within this binary system, an expanded Gatwick is 
unable to attract passengers away from the congested Heathrow, resulting in a significant 
volume of traffic being suppressed. This result strains credibility, in our view. 
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Additional data supplied by the Commission in January 2015 

In January 2015, the Commission provided additional forecast outputs that included data at 
an annual level between 2011 and 2050 (previously only 2011, 2030, 2040 and 2050 spot 
years were available). This allows a more detailed analysis of the ramp-up in the five years 
following the release of additional capacity. The charts below show the year before expansion 
and the five subsequent years for an expanded Gatwick (left) and an expanded Heathrow 
(NWR, right). 

Gatwick and Heathrow airport passenger development following expansion 
(carbon-traded scenarios) 

 
Source: Airports Commission Forecasts, November 2014, Heathrow NWR scheme modelled 

In the first year of a new runway, Heathrow adds between 12m and 15m passengers in its first 
year (2026) in all but the global fragmentation scenario (in which it adds 9m passengers). This 
is the equivalent of adding an airport the larger than Luton today20 in just one year. By contrast, 
Gatwick’s first years are heavily dependent on the scenario – in the assessment of need and 
global fragmentation scenario passengers grow by just 2m and 0.5m respectively. Passenger 
volumes actually decline in the relative decline of Europe scenario. Meanwhile, passengers 
grow by 7m in global growth and 15m in low-cost is king – a range of over 15m passengers 
between the minimum and maximum first year growth.  

To put the low ramp-up scenarios into perspective, Gatwick airport grew by 2.7m passengers 
in 2014 with no additional runway capacity, and without the benefit of the pent up demand that 
will have accumulated between now and 2025. We would argue that this is implausible, 
particularly in the benign macro conditions in the assessment of need and relative decline of 
Europe scenarios.  

The addition of 15m passengers in one year is as equally unlikely for Gatwick as it is for 
Heathrow. This kind of growth would be considered high even in emerging markets. Dubai, 
one of the fastest-growing airports in the world (of significant size), has consistently added c. 
8m passengers per year between 2011 and 2014. This is an airport linked to some of fastest 
growing markets in the world by one of the fastest growing airlines in the world (Emirates). 
The same cannot be said of Heathrow or Gatwick. Heathrow is heavily dependent on British 
Airways who are not in a position to support such rapid growth. Whilst we consider 15m 

20 Luton airport handled 10.5m passengers in 2014 (source: CAA) 
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passengers an unlikely first year ramp-up, Gatwick can at least rely on the higher growth LCC 
market, with their more flexible multi-based networks and ambitious order books, to fuel its 
expansion.  

The story is the same in the first five years with Heathrow adding between 35m and 45m 
passengers in all but the global fragmentation scenario (growing by 24m), while Gatwick adds 
between 4m and 25m passengers in its first five years (in three of the scenarios it grows by 
under 8.5min five years). 

To summarise, the ramp-up profiles in the first five years of operation do not appear realistic. 
In its first year with a new runway, Gatwick grows less than it did in 2014 in three out of five 
carbon-traded scenarios. Heathrow, by contrast, grows by more than 12m in its first year of 
expansion in all but the pessimistic global fragmentation scenario. No airport in the world 
achieved this level of growth in 201321. This cannot possibly capture a range of plausible 
outcomes for Heathrow post-expansion. 

5.10 Carbon-Capped Scenarios 

In the carbon-capped scenarios, additional shadow costs are applied across the UK until the 
emissions fall within the allowed carbon quota. The table below shows the impact the carbon 
capping policy has on the London airports. 

In this instance, an average impact is displayed based on the average across the five 
scenarios. For brevity only the NWR scheme is shown for Heathrow expansion, but the results 
are broadly the same for the ENR scheme. More details can be found in the appendix. 

Carbon-capped vs. carbon-traded scenarios 
(average % difference in passenger volumes across all scenarios) 

Scheme Airport 2030 2040 2050 

LGW 2R Gatwick -15% -19% -19% 
 Heathrow -1% -2% -1% 
 Other London -13% -11% -5% 
 London Total -8% -10% -9% 

LHR_NWR Gatwick -19% -25% -19% 
 Heathrow -6% -3% -3% 
 Other London -18% -26% -21% 
 London Total -11% -13% -11% 

Source: Airports Commission Forecasts, November 2014 

The general impact of the carbon cap is an approximate 10% reduction in the number of 
passengers using London’s airports. Across the scenarios the range is from about a 5% 
reduction to a 20% reduction. The impact is felt more keenly in Heathrow expansion scenarios 

21 Don Mueng Airport, Bangkok achieved the highest passenger growth in 2013 with a growth of 10.5m. Dubai International was second 
highest, growing by 8.7m passengers (source: ACI) 
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as a result of the higher starting point. These significant macro level impacts on air travel 
appear to have very little impact on Heathrow’s passenger numbers. 

Under Gatwick expansion, Heathrow is still handling very similar levels of traffic than in the 
traded environment, while Gatwick’s traffic is between 15% and 19% lower. These scenarios 
result in Gatwick seeing volumes of between 60 and 70mppa in 2050 – up to 38% lower than 
the equivalent traded scenario, and in some scenarios representing a decline in London 
market share with the additional runway compared to today. The impact is felt less keenly at 
the other London airports too (Luton, Stansted & City) – for example Stansted grows to its 
capacity of 35mppa in all carbon-capped scenarios. 

Under Heathrow expansion, Heathrow passengers are lower than in the traded scenarios but 
only by 3-6%, and the airport is effectively full by 2040 in every carbon-capped scenario. 
Gatwick numbers are evenly harder hit in Heathrow expansion, reaching a maximum of 
41mppa by 2050. 

While there is no doubt that a carbon cap would significantly impact traffic levels, the 
inconsistent way in which this impact is felt at an airport level results in implausible outcomes. 

5.11 The Scenarios 

The range of scenarios over-estimates the risk of Gatwick expansion and 
under-estimates the risks of Heathrow expansion 

While the scenarios provide a variety of possible futures at a macro level, at the allocation 
level they seem to represent only one future, a future that is always dominated by Heathrow. 
This is reflected in the high range of outcomes for Gatwick under expansion compared to 
Heathrow expansion. 

Heathrow and Gatwick Airport Passengers under Expansion 

 
Source: Airports Commission Forecasts, November 2014 

Gatwick expansion results in a range of outcomes in 2050 of between 61 to 96mppa – a range 
of 35mppa. By contrast, Heathrow expansion results in a relatively small range of results by 
2050 of between 132mppa and 149mppa – a range of just 17mppa. In essence the forecasts 
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suggest that regardless of carbon policy, of macro-economic conditions, and airline 
environment Heathrow will fill up. This cannot be indicative of the range of possible outcomes 
for an expanded Heathrow. 

Low-cost is king: Not considering airport charges and supply side factors 
results in unrealistic LCC behaviour 

One of the greatest downside risks to an expanded Heathrow is that one of the most expensive 
airports in the world will become even more expensive following expansion. These additional 
costs will be passed on to consumers, or – less likely – be absorbed by the airlines. There can 
be no doubt that this would have a knock on effect on passenger demand. 

Heathrow’s high costs have, to date, deterred independent LCCs from starting operations at 
the airport – remaining one of the few airports not to have an LCC presence. Gatwick, in 
contrast, plays host to many of Europe’s most successful LCCs. It is therefore difficult to credit 
a scenario where “low-cost is king” and the favoured business model is point to point 
connections that the results do not favour Gatwick. And yet, under the low-cost is king scenario 
the expanded Heathrow sees its highest passenger numbers (149mppa by 2050). In the short-
haul market – a market in which Gatwick’s base of low cost carriers and its larger network 
(158 short haul destinations are served from Gatwick compared to 80 from Heathrow22) should 
mean that it is ideally placed to take advantage of a low-cost is king demand scenario – it is 
Heathrow that outperforms Gatwick. 

Heathrow and Gatwick airport short-haul passengers under expansion 
(low-cost is king carbon-traded scenario) 

 
Source: Airports Commission Forecasts, November 2014 

This contradictory result is a result of the previously noted decision taken by the Commission 
to effectively ‘unban’ LCCs from Heathrow. The Commission give no explanation for why the 
historical reasons that have thus far deterred LCCs from Heathrow have changed. As a result 

22 Airports Commission Strategic Fit: Forecasts, November 2014 
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a major potential weakness in Heathrow’s expansion case remains un-modelled, and the 
scenario’s credibility is weakened. 

5.12 Comparing Forecasts to the Baseline 

While we have focused on the differences between the schemes, the overall national-level 
numbers are in fact fairly similar between them. In fact, given uncertainties involved in long 
range forecasting one might conclude that the results were all within the margin of error of the 
forecasts. 

There is a danger therefore, that these differences that do exist in the forecasts are amplified 
when the forecasts are viewed relative to the baseline. This is best illustrated by way of an 
example: 

In the assessment of need scenario, Gatwick expansion results in 426mppa by 2050, 
while Heathrow expansion (NWR) results in 435mppa – a difference of 9mppa or about 
2%. However if we view these numbers relative to the 411mppa that was forecast under 
the Do Minimum option, the conclusion would be that Heathrow expansion generates 
60% more incremental passengers than Gatwick expansion. 

It is important to understand how sensitive this is to small changes, and it is for this reason 
that great care must be taken when using these results to inform the economic benefits 
assessment. In addition, it is worth considering the margins of error of a model for which the 
60% confidence interval around the national baseline forecast was 190mppa by 205023. Even 
in its model validation, airport level errors were on average close to 1m in 201324. 

  

23 Strategic Fit: Forecasts, Fig 5.1 
24 Strategic Fit: Forecasts, Tbl 2.6 
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5.13 Summary of Commentary on Forecast Results 

In summary, at a national level by the end of the forecast period there is little choose between 
the expansion schemes in terms of passenger volumes, passenger types and destinations 
served. Despite this, there are some implausible results in the interim years and at the airport 
level which are outlined in the table below. 

Issue Example 

Passenger Type forecasts 
are not fed through to some 
of the economic analysis 

• The Commission model predicts a broadly similar passenger 
type mix under each of the expansion schemes, whereas 
some economic modelling use different assumptions 

Unrealistic growth profiles  • In many of the carbon-traded scenarios, Heathrow fills in 
under 5 years – a 50% increase in ATMs 

• Gatwick typically takes 25 years to achieve the same 

• In the assessment of need scenario, an expanded Gatwick 
grows no faster than Heathrow or Stansted between 2011 
and 2040 

The arbitrary decision of 
whether, and to what 
degree, to seed capacity at 
Gatwick is one of the 
biggest determinants of its 
growth profile 

• In 2040, the scenarios with seeding see Gatwick operating 
at between 86 and 90mppa. For the other scenarios it is 
only just breaking 60mppa, some 15 years after the new 
runway has opened 

Carbon Capping impacts 
are felt disproportionately at 
Gatwick 

• Gatwick’s growth is significantly curtailed by the carbon 
capping policy, resulting in passenger volumes of just 60-
70mppa in 2050 in most scenarios. Traffic is up to 38% 
lower than in the equivalent carbon-traded scenarios 

• By contrast Heathrow’s traffic profile is impervious to 
external factors, with the airport almost doubling in size 
regardless of scenario or carbon policy 

The scenarios do not 
adequately cover a range of 
allocation outcomes 

• The expanded Gatwick’s range of outcomes is between 60 
and 96mppa by 2050 

• By contrast the minimum passenger level that an expanded 
Heathrow (NWR) reaches is 132mppa – the Commission’s 
model appears to foresee no possible downside scenario for 
Heathrow 

Heathrow is allowed to 
accommodate LCCs in the 
only future scenario with an 
emphasis on Low-Cost, 

• Despite no independent LCC presence at Heathrow today, 
the Commission’s modelling of a low-cost is king scenario 
sees an expanded (and more expensive) Heathrow 
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Issue Example 

point-to-point business 
models 

outperform an expanded Gatwick in terms of short-haul 
passengers 

• This is a direct consequence of the Commission’s decision 
to allow LCCs to operate at Heathrow, thereby nullifying a 
major downside risk to Heathrow expansion. No adequate 
explanation is provided for this change in behaviour by 
LCCs 

Cargo • There is limited mention of cargo within the Commission’s 
forecast, aside from dismissing the potential for LCCs to 
carry significant volumes of freight 

• We contend that there is certainly a case for considerable 
growth in cargo volumes at an expanded Gatwick which 
would be complementary to Heathrow. This will come about 
from the changing nature of the traffic base at the airport, as 
the airport attracts increasing volumes of foreign long-haul 
full service operators 
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6. COMMENTARY ON THE CARGO FORECASTS 
The Commission do not provide Freight forecasts for any of the schemes. The three 
paragraphs given over to the Freight Sector in the Business Case and Sustainability 
Assessment provide a limited and qualitative assessment of the future benefits. The major 
point of focus in their assessment is that growth stemming from the low-cost sector is unlikely 
to yield much benefit in terms of cargo since most LCCs regard belly-hold freight as too 
complex an operation to accommodate under the low cost business model. 

We would not disagree that this is the case and that this is likely to be the case for most LCCs 
in the future. However, there is no mention of the fact that as Gatwick expands and 
accommodates more long-haul passengers, it will attract more long-haul carriers and services. 
We do not envisage low cost long-haul operators as being the primary operator in this market 
at Gatwick. 

Rather, this market will be predominantly served by major carriers serving London from their 
hub (e.g. Air China’s current Gatwick service from Beijing). These carriers – many from 
emerging markets – are likely to have a significant freight business, and will make use of these 
new passenger services to transport freight between their hub and London. Analysis of current 
routes that are served from both Heathrow and Gatwick show that on a route basis similar, if 
not higher, freight volumes were realized at Gatwick as at Heathrow. 

Freight per ATM, Tonnes (2013, unless stated) 

Airline Heathrow Gatwick Note 

Emirates 12.0 14.6 2013 

Air China 15.1 10.5 2013 

Vietnam Airlines n/a 7.5 2013 

Continental 5.7 7.0 LGW 2007, LHR 2008 

Delta 3.4 3.8 LGW 2007, LHR 2008 

Non Europe Total 7.7 3.4 2013 

 
Source: CAA Traffic Statistics, ICF SH&E Analysis 

ICF have produced a freight forecast, which shows that simply by applying similar freight per 
ATM as currently achieved at Heathrow today to Gatwick post-expansion will see freight 
volumes increase nine-fold at Gatwick. The forecast assumes that Gatwick freight volume will 
be complementary to the ongoing freight operation at Heathrow. 
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7. CONCLUSIONS AND RECOMMENDATIONS 

7.1 Summary of conclusions 

ICF has reviewed the forecasting methodology and results as presented in the consultation 
documentation and in supporting materials, including the Interim Report, the DfT’s January 
2013 Forecast Reports, the Peer Reviews of 2010 and 2011 and additional technical 
documentation for the allocation model in particular. 

Forecasting at a national level is a complex and challenging task, and one which the 
Commission has, on the whole, performed competently. The methodological starting point is 
national unconstrained demand, which is linked to long term projections of GDP, fares and 
market maturity across a range of passenger segments. We support this approach and have 
no objections to the model, the inputs or the results. 

Carbon capping and trading options are retained from the Interim Report, reflecting possible 
future approaches to the UK’s carbon target commitments. Again, we recognise the reasons 
for modelling the future along these two paths and have no objections to the methodology. 

The allocation model (NAPAM), which distributes passengers between airports in both 
unconstrained and constrained scenarios, does have a number of limitations, some of which 
we consider serious in the current evaluation context. 

 Baseline data. In an aviation market which continues to evolve each year, we 
consider the use of baseline CAA passenger survey data principally from 2008 to 
be outdated and potentially misleading. The baseline is particularly important for 
passenger allocation since historically observed behaviours are translated into 
future preferences. 

 Capacity assumptions. The assumed runway and terminal capacities of each of 
the airports in the system play a key role in how demand is allocated, particularly 
when airports are at or close to capacity. The shadow cost methodology for 
‘pricing out’ excess demand is reasonable, however the capacities assumed, 
particularly in the Heathrow schemes, are unrealistically high both in terms of air 
transport movements (ATMs) and passengers. 

 Cost differentials. A further limitation of the allocation methodology is the 
exclusion of fares as an explanatory variable. Although sympathetic to the reasons 
for this, we consider this to be a major shortcoming of the modelling, particularly in 
the current context. Different options (do nothing, expand Gatwick, expand 
Heathrow) are likely to result in very different airport charges and air fares, and the 
current methodology disregards these altogether. 

 Step change in capacity. When airport capacity is increased following a period of 
suppressed demand, airport operators are strongly incentivised to fill that capacity, 
resulting in new services and the attraction of additional passengers to that airport. 
The backward-looking allocation model does not and cannot reflect this. 

The allocation model’s methodological limitations are in large part responsible for the poor 
historical performance at an individual airport level.  
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The Commission has developed a number of scenarios, which cover a range of developments 
at both a macro level and an operational level. We agree that the scenario based approach is 
appropriate. However, we raise two areas of concern. 

 Firstly, the combination of expansion options, carbon environments and future 
scenarios results in 40 discrete passenger and ATM forecasts. The results 
encompass a wide range of traffic volumes making evaluation challenging. 

 Secondly, the scenario concepts each result in specific modelling assumptions. We 
have identified a number of areas where assumptions are inconsistently or 
implausibly applied. These include: 

o Seeding (which aims to correct for the model’s limitations when a new 
runway is added at Gatwick) is only done in two out of the five scenarios.  

o The nature of seeding in the global growth and low-cost is king scenarios 
is questionable, as we believe moving frequencies to Gatwick and leaving 
Heathrow completely unaffected is neither realistic nor credible.  

o Simply ‘unbanning’ LCCs from Heathrow when that airport, following 
expansion, will be even more expensive, is not considered credible.  

o The culling of low frequency routes from Gatwick in the global 
fragmentation scenario. Culling is not done at Heathrow, which is 
inconsistent and unjustified. 

Despite the limitations of the methodology, the headline figures show that by 2050 Gatwick 
expansion performs as well as Heathrow expansion for the UK in many of the scenarios. In 
fact, it generates more UK O&D passengers than the Heathrow options in all but one of the 
scenarios. 

In line with industry trends and GAL’s views of future, the Commission forecasts indicate a 
declining importance to the UK of transfer traffic, with international to international (I-to-I) 
interliners declining in both relative and absolute terms without any loss of connectivity. 

The domestic to international (D-to-I) forecasts suggest that in all Heathrow expansion 
scenarios, Heathrow’s importance as a hub for the UK is substantially diminished, with a 
decline in D-to-I volumes from around 6m to often less than 2m. A similar result is found in the 
Gatwick expansion scenarios, with the exception of low-cost is king, where D-to-I increases to 
8m or 16m by 2050. The latter is due to a feature of the modelling assumptions and we do not 
consider the resulting forecast to be credible in light of the upward trends in direct services to 
regional airports. 

Connectivity, defined as the number of destinations with regular service, is maintained in all 
expansion scenarios, with very little differentiation between them by 2050. However, in 
preceding years the forecasts show a wide variation in connectivity across scenarios, clearly 
demonstrating the impact of the methodological limitations discussed. 

The differential rates of growth between the Heathrow and the Gatwick expansion scenarios 
is stark. This is attributed in large part to the allocation methodology, whereby even with 
additional runway capacity, Gatwick remains less attractive to passengers than Heathrow and 
other London airports. For example, in the assessment of need scenario in 2030, Gatwick 
expansion results in just 2m more passengers flying than in the base case. This equates to 
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just 400k passengers per year from the additional runway. To put this into context, Gatwick 
grew by 2.7m in 2014 alone, partly as a result of additional capacity becoming available from 
easyJet’s acquisition of Flybe’s slots allowing better use with larger aircraft. Despite the 
availability of capacity within London, a Gatwick runway opening a year before a Heathrow 
one, and pent-up demand resulting from years of capacity constraints, these passengers are 
still being suppressed by the allocation model. We consider this completely unrealistic. 

Conversely, the primacy of Heathrow in the allocation model, which arises from its historical 
dominance of services, also results in unrealistically fast rates of growth when that airport 
expands. In the Heathrow expansion options, Heathrow reaches its capacity limit within 3-8 
years in all but one scenario. Under low-cost is king, Heathrow’s third runway is operating at 
full capacity by 2029, just 3 years after opening. This is the equivalent of adding an airport the 
size of Gatwick in just 3 years. Again, from both a commercial and an operational perspective, 
this result strains credibility. 

To summarise the impact of the modelling limitations: 

 Heathrow fills unrealistically quickly when it is expanded (often in less than five 
years) 

 Gatwick does not fill by 2050 in some scenarios, despite being the only expanded 
airport 

 All of the Heathrow scenarios see the airport filling rapidly, despite clear possible 
down-sides (for example, LCCs not flocking to an airport where charges are over 
£30 per passenger) 

 The range of forecasts at Gatwick is overly large, suggesting a higher degree of 
uncertainty which is not justified by market fundamentals 

Linking traffic to economic benefits, an important point to note is the impact of passenger type. 
The traffic forecasts show no material difference in the levels of business and leisure, UK and 
foreign passengers accommodated across the different expansion scenarios. However, the 
economic benefit modelling does not appear to use these forecast but relies on a static view 
based on historical differences. This is hugely to Gatwick’s detriment. 

Lastly, an important point from an evaluation perspective is the comparison to the baseline. 
The difference between expansion and base is fairly small, so small differences between the 
options can be relatively large in terms of ‘difference from base’. For example, a 9 million 
difference at the UK passenger level, on a base of 430 million passengers can be interpreted 
as 60% more incremental passengers under Heathrow than Gatwick. From a traffic 
perspective, especially given the margins of error recognised by the commission (100m 
between low and high case in one scenario), we consider these results to be virtually identical. 

 

 

 Page 55 
 



Technical Report: Airports Commission Consultation Response Strategic Fit – Traffic and Forecasts 
 January 2015 

7.2 Recommendations 

What follows are practical, short-term fixes that can be implemented during the current 
process timeframe. 

A key feature of our recommendations revolves around the use of ‘seeding’ and the modelling 
of LCC behaviour. The existing modelling already uses the seeding functionality in the 
Allocation Model to simulate step changes in capacity. It has the benefit of being transparent 
and of being tried and tested, since it is the mechanism used to replicate the LCC boom in the 
UK. 

As a minimum, it would be appropriate to seed frequencies in the assessment of need case. 
This should be in line with Gatwick’s historical market share and the incremental capacity 
being added. This is a more accurate simulation of supply–side response to a step change in 
capacity. 

Using SkyTeam as a proxy for greater hubbing and long-haul is considered reasonable. 
However, not removing these frequencies from Heathrow when they are seeded at Gatwick is 
unrealistic as 5m pax cannot be back-filled overnight.  

As the opposite of seeding, the culling of frequencies is currently being inconsistently applied. 
This needs to be corrected, by either culling at both Heathrow and Gatwick, or at neither. We 
consider the latter more reflective of market behaviour.  

The ‘unbanning’ of low-cost carriers is commercially unrealistic. Reversing this intervention 
would result in a more probable Heathrow scenario and demonstrate some of the risk in 
Heathrow expansion, were LCCs not quite as willing to pay the significantly higher airport 
charges and accept operational inefficiencies. Suggest removing from Heathrow and allowing 
the model to refill naturally (Heathrow will still have a strong base of frequencies to compete 
for passengers). 

Our specific recommendations for alternative scenarios (replacement or sensitivity) would be: 

 Assessment of Need: Seed long-haul frequencies at Gatwick following the 
opening of the second runway as is currently being done in low cost is king. Leave 
Heathrow unchanged, reflecting the stimulatory impact of the expansion.  

 Low Cost is King: Seed long-haul as before. Do not ‘unban’ LCC from Heathrow.  
 Global Growth: Move SkyTeam as modelled, but remove from Heathrow and 

allow model to refill naturally  
 Global Fragmentation: do not cull low frequency routes from Gatwick. Leave 

Heathrow unchanged also.  
 Relative Decline of Europe: Maintain seeding assumptions related to Middle East 

growth. Do not unban LCCs from Heathrow.  
 

More generally, we feel that the exclusion of fares as an explanatory variable in the allocation 
process is a significant omission. Although sympathetic to the reasons for this, we believe the 
expected impact of significant increases in aeronautical charges make it an essential 
consideration when modelling passenger choice between the London airports. 
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8.1 A. Carbon-Capped Scenarios 

UK passenger forecasts, excluding I-I interliners by scheme and scenario 
(2050, carbon-capped) 

 
Source: Airports Commission Forecasts, Nov-14 

 

I-I interliners by scheme and scenario 
(2050, carbon-capped) 

 
Source: Airports Commission Forecasts, Nov-14 

 

2011 Level: 20m 
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Domestic interliners by scheme and scenario 
(2050, carbon-capped) 

 
Source: Airports Commission Forecasts, Nov-14 

 

Short-haul destinations served from London under LGW R2 and LHR NWR 
(2050, carbon-capped) 

 
Source: Airports Commission Forecasts, Nov-14 

  

2011 Level: 6.3m 
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Domestic destinations served from London under LGW R2 and LHR NWR  
(2050, carbon-capped) 

 
Source: Airports Commission Forecasts, Nov-14 

Long-haul destinations served from London under LGW R2 and LHR NWR  
(2050, carbon-capped) 

 
Source: Airports Commission Forecasts, Nov-14 
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Foreign O&D passengers by scheme and scenario 
(2050, carbon-capped) 

 
Source: Airports Commission Forecasts, Nov-14 

Business O&D passengers by scheme and scenario 
(2050, carbon-capped) 

 
Source: Airports Commission Forecasts, Nov-14 
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9.1 Annual Passenger Capacity  

Calculating annual passenger capacity based on hourly movements 

Following its analysis of LHR’s (NW runway) operating modes (Appendix 26 – DFS Fast Time 
Simulation Report), DFS concluded that the three-runway airport could not be operated in the 
way proposed by Heathrow and achieve a throughput of 128 movements per hour. DFS 
modelling showed a plausible range of 100-118 movements per hour. From this analysis GAL 
believes that a throughput of around 112 movements per hour represents a most-likely 
capacity figure.  This is below the average hourly profile assumed by Heathrow Airport and 
the Commission of 128ATMs/Hr which they translated to an annual operational capacity of 
740k ATMs, representing an increase of 260k ATMs per year on today’s 480k limit.  

ICF was commissioned to estimate the levels of annual capacity available based on these 
updated hourly ATM assumptions of 100-118 movements per hour with a most likely capacity 
of 112 per hour.  An established approach was used which takes into account the hourly 
runway profile and utilisation levels in relation to annual capacity limits.   

This approach was sense checked in relation to the physical capacity of the runway estimated 
from the daily ATM capacities supplied by DFS.  No change to the airports’ operational hours 
was assumed and similar levels of peak spreading and utilisation compared to today were 
used to generate these outputs. 

This approach implies that with these more realistic movement assumptions that Heathrow’s 
annual capacity would be within the range of 580-680k annual movements with a most likely 
throughput of 645k annual movements, over 90k ATMs below that assumed by the 
Commission. 

Furthermore, assumptions have been made in relation to average aircraft size to convert this 
runway throughput to an annual passenger capacity.  ICF estimates that 645k annual 
movements would represent an annual capacity of 118mppa towards the end of the forecast 
horizon (2050). 
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9.2 Lower Fuel Prices  

Considering the impact of lower fuel prices on the aviation market 

Summary: 

The recent fall in fuel prices from over $100 per barrel to under $50 per barrel has the potential 
to impact the demand and supply side characteristics of the aviation market that uses the 
London airports today.  These impacts are likely to affect the overall demand, airline business 
models and fleet planning decisions. 

 Demand: Lower operating costs will result in a stimulation of demand for air travel and 
it is the most cost sensitive airlines such as the LCC market which stands to benefit 
the most.   

 Capacity: This stimulation of demand is likely to lead to capacity constraints becoming 
binding at an earlier date supporting Gatwick’s case for a more deliverable option 
ahead of that offered by Heathrow. 

 Airlines: A reduction in fuel price will contribute to a greater unit cost advantage for 
the low cost carrier market segment which is already set to drive passenger growth in 
the London market.  It will also support the emergence of new business models such 
as low cost long haul. 

 Fleets: Lower fuel prices will enable airlines to extend the operating life of their fleets 
however the commercial gains offered by next generation aircraft will still be significant.  
There may be some environmental implications relating to noise contours which would 
disadvantage Heathrow more than Gatwick given the number of people impacted. 

Gatwick’s case for additional runway capacity is supported in the context of an ongoing shift 
to lower fuel prices supporting greater levels of demand and the airlines most able to deliver 
this growth. 

Situation 

Fuel prices of over $100 per barrel were sustained from 2011 until late 2014, however recently 
they have fallen to levels below $50 – a level not seen since 2008/09 during the Global 
Financial Crisis.  Whilst some of this fall has been offset by currency fluctuations in certain 
markets (e.g. euro down 15% vs the dollar) the magnitude is still significant and represents a 
drop in fuel prices of around 50% compared to one year ago. 

The recent fall in fuel price is notably different to the significant decline seen in 2008 when 
prices fell from around $140 to under $40. Then, the fuel prices collapsed due to the world-
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wide recession, whereas today the falling prices are mostly a result of supply-side factors25, 
meaning the lower oil prices are accompanied by a far more benign global economic outlook 
than in 2008. 

Fuel Price 2006-2015 

 
Sources: Brent spot price, EIA.  Currency, Oanda 

 

For this analysis the impact of lower fuel prices has been assumed to represent a more 
structural change rather than a temporary shift as was seen in 2008/09 when prices rebounded 
to over $100 per barrel within 2 years.  We have also considered this impact from lower fuel 
prices in isolation of other market factors, for example typically lower fuel prices have 
represented weaker periods of global economic activity which could offset any potential benefit 
to aviation demand from this reduction in cost. 

Airline Business Models 

A reduction in fuel price will contribute to a greater unit cost advantage for the low cost 
carrier market segment which is already set to drive passenger growth in the London 
market.  It will also support the emergence of new business models such as low cost 
long haul. 
Fuel has grown to be one of their biggest cost lines for all airlines operating a range of business 
models.  Historically, fuel averaged just 10-15% of an airline’s cost base pre 2005 but this 
increased to nearly 40% at the time of high fuel prices in 200826, a time when airlines had 
some protection with fuel hedges during this short term spike. 

25 Current pricing is in part exacerbated by a sluggish world economy, but is thought to be largely due to a continuing battle between OPEC 
countries and U.S. shale drillers whose efforts have increased U.S. oil production by a third, to a level now rivaling that of Saudi Arabia. For 
its part, Saudi Arabia appears to be maintaining high levels of production to drive high-cost shale producers out of business, reducing supply 
and causing prices to rise again 
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The significance of fuel to an airline’s cost structure will typically be driven by their business 
model, as well as the aircraft types and sector lengths they are flying.  For example, for a 
European LCC such as easyJet, fuel currently averages around 32% of their total cost base 
which is roughly double the share it represented 10 years ago.  This increase reduced their 
advantage over other business models as their advantage in lower overheads, higher 
utilisation and lower labour costs became less significant. 

For a typical full service carrier, fuel currently represents around 37% of their total operating 
costs and is the case for British Airways and Virgin Atlantic. 

The market segment most exposed to fuel price is the recently emerging category of low cost 
long haul.  Due to their low overheads and high aircraft utilisation rates, fuel can account for 
as much as 50% of their cost structure.  At the same time, the fuel cost per passenger is 
significantly less than traditional long haul carriers owing to their higher seating densities and 
the use of more modern and fuel efficient aircraft. 

Fuel Costs and Share of Selected Airlines 

Airline Name Fuel Share 
 of Costs 

Fuel Cost per 
passenger (USD) 

Avg. Sector  
Distance (km) 

flybe 20% 27 452 
easyJet 32% 34 1,100 

British Airways 37% 157 2,406 
Virgin 38% 286 7,073 

Emirates 39% 188 4,839 
Air Asia X 50% 110 5,002 

Sources: CAA Financial Statistics 2013 & Various Company Reports 

Demand and Air Fares 

Lower operating costs, if passed on to air fares, will result in a stimulation of demand for 
air travel. It is the most cost sensitive airlines such as the LCC market which stands to 
benefit the most.  This stimulation of demand is likely to lead to capacity constraints 
becoming binding at an earlier date supporting Gatwick’s case for a more deliverable 
option ahead of that offered by Heathrow. 
Since air fares are a function of supply and demand there is unlikely to be any immediate 
impact on overall levels of demand with other factors such economic conditions being more 
important.  In the longer term airlines will be able to stimulate demand growth with a lower 
operating cost base through lower fares.   

Airlines will be able to more readily justify incremental or new flying given the resulting impact 
on their route economics; As a result, average fares or load factors to ensure a route succeeds 
will be lower. 

The passenger segments that would support this demand growth would include the more price 
sensitive (elastic) demand segments such as leisure travellers who likely also have greater 
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levels of disposable income as a result of other savings on outgoings such as heating/transport 
bills. 

Airline Fleets 

Lower fuel prices will enable airlines to extend the operating life of their fleets however 
the commerical gains offered by next generation aircraft will still be significant.  There 
may be some environmental implications relating to noise contours, which would 
disadvantage Heathrow more than Gatwick given the number of people impacted. 
From a fleet planning perspective, while low fuel prices can allow for an extension in operating 
service life for aging narrowbody and widebody aircraft, airlines and lessors order new aircraft 
based on a long-term view of their needs and those of their customers. They believe the most 
effective way to hedge against fuel costs and price volatility in the longer-term is to acquire 
and operate a modern, fuel-efficient fleet. 

Since the fall in oil prices, no negative change in new aircraft order patterns by airlines or 
lessors has been observed but it should still be considered possible to impact shorter term 
decision making. With fuel continuing to represent the largest portion of aircraft operating 
costs, the typical new-generation narrowbody and widebody fuel burn savings of up to 20% 
relative to current generation aircraft remains a compelling argument, even at fuel prices 
currently seen.  

It should also be noted that replacement aircraft provide a greatly improved customer 
experience and other compelling operating savings to airlines including reduced noise and 
emissions and maintenance costs, improved dispatch reliability and productivity, and reduced 
landing and navigation charges due to lighter weights on a per-seat basis. 
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Executive Summary 

There is a 30 year literature on the impact of market structure (i.e., competition) on air fares. 

Most of that literature is US based, but nevertheless reveals some important findings: 

 The type of carrier matters more than the number of carriers. This is especially echoed 

by findings of recent research by in the US.1 

 Specifically, the presence or not of low cost carriers (LCCs) is the single most important 

factor in determining fares paid by consumers and the level of traffic.  

 The presence of airport competition is a major factor in reducing air fares between 

origin-destination city pairs. 

There are two important gaps in the literature, however. First, the literature finds substantial 

benefits of airport competition, but the estimation models were formulated so that they do not 

make clear whether airport competition is really due to the LCC effect, or whether there is a 

pure airport competition effect, after controlling for LCC effect. Second, there is a need for 

results based on European data.  

This report addresses these two issues as follows: 

 We use US data to separate out the pure airport competition effect from the LCC effect. 

In doing so we consider differing forms of competition: 

 Primary competition on the same route (e.g., competition between carriers 

serving Heathrow-Paris CDG) 

 V-competition in the same market using a different airport at one end (e.g., 

service at Gatwick- Paris CDG as a competitive alternative to Heathrow- Paris 

CDG). 

 Parallel competition in the same market using different airports at both ends 

(e.g., service at Gatwick- Paris Orly as a competitive alternative to Heathrow- 

Paris CDG). 

 

 Using US data allows us to establish that the effect is a result of an improved model 

specification which separates out the airport and LCC effects, rather than something due 

to switching data sources from US to European data. 

 We then apply the model to European data. 

                                                 

1
 J.K Brueckner, D Lee and E. Singer (2010), “Airline Competition and Domestic US Airfares: A 
comprehensive Reappraisal,” working paper. University of California, Irving.  
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Our key result from the new analysis on US routes is that airport competition matters. As in 

previous literature, the LCC effect is present and strong. This is true whether the LCC is on the 

primary route or on an alternative competitive route, and the magnitude of the impact was 

similar whether the competition was primary, V- or parallel competition. In contrast, an additional 

network carrier on a primary route had little or no impact on average fares (a common finding in 

the recent US literature), but a network carrier on an alternative route (i.e., V- or parallel 

competition) did lower fares. This airport competition effect of a network carrier was smaller than 

the LCC effect, but it was fare reducing and statistically significant. This is evidence of an airport 

competition effect separate from the LCC effect.  

With the European data, there were some differences in the results, but the presence of a pure 

airport competition is verified. The LCC effect is present and strong in the European data. 

Again, this is true whether an LCC is on a primary route or on an alternative competitive route. 

But the magnitudes are much higher for the presence of an LCC on an alternative route than for 

presence on primary routes. We also observe that the European LCC effect is larger than the 

US LCC effect. Turning to the effect of competition from network carriers, an additional network 

carrier on a primary route has a modest impact on average fares.  More importantly, a network 

carrier on an alternative route (V- or parallel competition) results in an appreciable reduction in 

average fares and this airport competition effect is statistically significant. In Europe, this airport 

competition effect is much higher than was found in the US. 

Policy implications  

 Consistent with the previous literature, the presence or not of an LCC in a city-pair 

market is the single most important driver of lower fares for consumers. Policies that 

support the growth of LCC carriers produce tangible benefits. Polices that constrain 

growth of these carriers result in foregoing benefits to travellers and the nation.  

 In both the US and the European data, we find that there is a pure airport competition 

effect, one that is separate from the LCC effect. In other words, airport competition 

matters for the average fares paid by consumers (and through the price elasticity it 

matters for the level of traffic on a route), regardless of whether that competition is 

delivered by LCCs or network carriers.  

 Specifically, our results indicate that enabling more network carrier competition on 

primary routes (i.e., between the major airports) produces little or no fare and traffic 

benefits for consumers and the nation. 

 However, there is a fare reducing effect of competition between network carriers when 

the network carriers compete from different airports, either V-route competition or 

parallel route competition. This is smaller than the effect of LCC competition, but it is 

positive and statistically significant.  
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Airport competition matters. Our results, based on analysis of average fares paid by consumers 

in the top 1000 European origin-destination markets, shows that markets with network carriers 

at more than one airport in an urban region produce genuine fare reductions. Markets with 

network carriers serving a single airport in the region have higher fares. The presence of a low 

cost carrier reduces fares in the market, but this effect is larger when LCCs serve an alternative 

airport on at least one end of the route.  

From these results we infer that in the current debate regarding airport capacity in the London 

market, consideration should be given to where that capacity will produce fare benefits for 

consumers. Connectivity at high fares is of much less benefit than connectivity at affordable, 

competitive fares. A capacity decision that only adds capacity at the primary airport used by 

network carriers will have two detrimental effects from a fares point of view. First, by curtailing 

the growth of LCCs at Gatwick and eventually Stansted, Londoners and visitors will pay higher 

fares in the future at all airports. Second, by inducing network carriers to serve only one airport, 

Londoners and visitors will forego fare competition benefits that we observe when network 

carrier service is available at two airports.  
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1 Introduction 

1.1 Previous investigations into competition and fares 
1.1.1 This study looks at the effect of airport competition on air fares. 

1.1.2 Since the mid-1980s, researchers have been empirically investigating how airline 
competition in deregulated markets affects fares.2 The investigations were originally 
motivated by concern that increasing airline concentration was leading to higher fares as 
airlines merged and as they changed their business models to focus on building one or 
more fortress hub and spoke systems. 

1.1.3 The original research found substantially higher fares at airports dominated by one 
carrier group, but subsequent investigation revealed that part of this finding was due to 
other factors. For example, hub airports tend to have a higher portion of business 
travellers which are willing to pay higher fares for higher frequency service. Revised 
results revealed the continuing existence of a hub premium, but at a lower level than 
originally thought.  

1.1.4 The research also revealed that the most powerful effect for reducing fares was the 
presence of a low cost carrier (LCC) in the market, even if the carrier operated out of a 
different airport in the region. Carrier type was more important than the number of 
carriers in the market.  

1.1.5 The investigations revealed that competition between airports in a region resulted in 
substantial fare reductions.  

1.1.6 These findings have been of great importance in guiding aviation policy, including 
decisions regarding airline mergers, and airline alliances and joint ventures. The findings 
have also been important in policy toward airports. Competition between airports matters 
for fares paid by consumers in a region. Thus many governments began to reform their 
airport policies, with airport privatisation being a major initiative for many nations around 
the world.  

1.1.7 Increasingly, that policy also focused on facilitating competition between airports in a 
region. In the UK, this was accomplished by the bold decision to require British Airports 
Authority, which originally operated all three major London airports, to divest Gatwick 
and later Stansted airport, so that the London market would have competition from 
multiple airports. 

  

                                                 

2
 This literature is reviewed in Appendix A, which references a more extensive review we published in the 

Journal of Air Law and Commerce. 
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1.2 Purpose of this study paper  
1.2.1 While the existing literature investigating the effect of market structure on air fares has 

provided much insight into airline and airport competition, there are two important 
limitations.  

1.2.2 First, the literature was largely based on US data (which is publicly available and 
extensive) and thus applicability of results in other markets may be limited without 
market specific research. 

1.2.3 Second, while the literature found a very strong effect of competition of air services at 
different airports in a region, the results really do not reveal whether the fare reducing 
effect is due to the typical presence of an LCC at a secondary airport, or whether there is 
a pure airport competition effect, regardless of the type of carriers serving airports. 

1.2.4 This report addresses both of these issues. First, using US data we refine the 
investigation to reveal whether there is a pure airport competition effect In other words, 
we seek to separate out the airport competition effect in a part attributable to the 
presence of an LCC at a second (or third) airport and a part simply due to competition 
between airports. We conduct this investigation initially using US data so that our 
findings are clear. Using only European data runs the risk that any findings may simply 
be due to differences between US and European markets. 

1.2.5 The report then estimates a similar model using European data. This allows use of the 
results for European policy decisions. 

1.2.6 Section 2 of this report discusses our estimating model and data. Section 3 then 
estimates the refined model with US data, and Section 4 does the same for European 
data. Finally, Section 5 summarises the results.  
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2 Econometric Investigation of the Impact of 

Market Structure on Average Achieved Fares  

2.1 Introduction  
2.1.1 This section begins our analysis by reviewing what the existing literature tells us about 

what are the key variables affecting the average air fares paid by consumers in airline 
origin-destination markets.  

2.1.2 It then describes the data we used, and provides the specifics of our methodology, 
including estimating equations and econometric techniques.  

2.2 What the Existing Literature Tells us About Methodology for 
Analysing Air Fares 

2.2.1 This section undertakes the econometric investigation of the impact of market structure 
on average achieved fares.  

2.2.2 We generally begin econometric research by reviewing the literature. This acts as a 
guide to how econometric models should be constructed, which econometric techniques 
should be employed and which variables should be used. Appendix A provides a 
literature review.  The key results are: 

 Data for average achieved fares on routes should be used. There is no single fare in 
aviation markets and average achieved fares are appropriate to use. 
  

 Data should be - for routes and analysis - conducted on a reasonably large set of 
routes. Typically, data is used on all routes if markets are modest in size (e.g., 
Australia) or for the top 1000 routes in larger markets (such as the US and Europe).  
 

 Data should be monthly or quarterly. 
 

 The literature has generally used a “reduced form” equation for price (average fare) 
rather than use “structural” demand and supply equations, as the former are easier 
to estimate. (The reduced form equations are derived from the structural equations.) 
 

 For aviation markets, regressions which use the number of carriers on a route or a 
Herfindahl-Hirschman index (HHI) of market concentration have severe limitations. 
E.g., they impose that the effect on fares of going from 4 to 3 carriers on a route is 
identical to the effect of going from 2 to 1 carrier. These specifications also obscure 
the most important result in the literature, namely that the type and identity of carriers 
have a much larger impact on average achieved fares than a mere count of carriers 
or even an HHI.  
 

 Route distance must be controlled for. 
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2.2.3 The above guidelines were used to specify the econometric regression model/equation 
to be investigated in this study.  

2.2.4 As is the case with most studies of air fares, what econometricians refer to as a reduced 
form price equation is used. Appendix B provides a derivation of the reduced form 
equation we use.  

2.2.5 Appendix C provides a list of variables used and their definitions. 

2.2.6 Regarding the time period for the data, it was decided prior to conducting any analysis to 
use data for 2006. More recent data is available, but it is from a period of time where 
aviation markets were severely stressed due to the effects of the financial crisis and 
ensuing global recessions that began in 2008, and the stress from the rapid run up in 
fuel prices (and subsequent oscillation) that began in 2007. During such severe 
economic dislocations, the airline industry is unable to shed invested capacity in 
proportion to demand and short run phenomena emerge that may obscure the long run 
response of the market to different types of market structures (numbers and types of 
carriers, competition between airports).3 

2.3 Description and Sources of Data 
2.3.1 This section will summarize the data used in the empirical investigation. We describe 

both the US and the European data. Appendix C provides a description of each of the 
variables used in our analysis. Appendix D provides a list of routes in the data sets, and 
Appendix E a list of carriers. 

2.3.2 US Fare Data 

2.3.3 For our US data set, we used the US DB1B Origin-Destination Passenger data collected 
by the US Department of Transportation (DOT). This is the standard data source used 
by most research involving US air fares. It is a 10% sample of US carrier tickets flying 
within and to/from the United States.4  It reports fares for passenger trips from origin to 
destination, via one or more intermediate points if applicable. Among other statistics, 
ticket revenue is collected from which average fares can be calculated. While the DOT 
reports Gross Average Fare, Diio Mi, a provider of aviation market intelligence data 
service used by InterVISTAS to access the DOT data, also reports net average fare by 
removing the appropriate taxes and fees. We conducted our US analysis using net fares. 
However, since we have both the gross and net fares, we can investigate the effect of 

                                                 

3
 We did investigate results using post 2006 data and found, as expected, that effects of different types of 

competition were reduced during the subsequent years of economic distortion. During severe economic 
contractions, fares are often reduced below compensatory levels as carriers struggle to survive, and thus 
the effects of airline and airport competition may be reduced as economic conditions have already driven 
fares down toward marginal costs. 
4
 The survey samples all ticket numbers ending in a zero. 
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taxes and other fees on air fares.5 

2.3.4 Data was assembled for each of the top 1,000 airport pair markets.   

2.3.5 European Fare Data  

2.3.6 The European average fare data is sourced from the Fares and Market Size Global 
(FMg) database provided by Diio Mi. Diio Mi has become a frequently used source of a 
range of data on aviation markets, including fares. Most importantly, it contains data on 
fares outside the US domestic market.  

2.3.7 Diio Mi uses IATA bank settlement plan (BSP) ticket data on actual sale and use of 
airline tickets.6 Because IATA BSP does not operate in the US, Diio Mi combines IATA 
BSP data with similar data for the US from Airlines Reporting Corporation (ARC). The 
data includes both numbers of passengers as well as fares received by carriers. Like our 
US data, average fare data are net of taxes and fees.  

2.3.8 Similar to the US data set, fare data was assembled for each of the top 1,000 city pairs 
in the intra-European market. That is, routes between two airports within Europe (e.g., 
CDG-LHR, CDG-NCE, FRA-MAD, etc.). 

2.3.9 The European fare data are based on average achieved fares across in all economy fare 
categories.  

2.3.10 As indicated, fare data are fares received by the carriers. These exclude taxes. Because 
taxes can affect base fares, using the US data we estimated a regression where we 
controlled for the level of taxes. These results were broadly similar to a model without 
the tax effect.7 The fares do not include charges for services such as baggage, onboard 
meals, etc. The European data was available only for fares received by carriers. We 
were not able to obtain data on taxes paid and thus estimated the simpler model without 
a tax parameter.  

  

                                                 

5
 As will be seen, taxes decrease the average fare received by the carrier. I.e., the consumer pays a 

higher price for travel when there is a tax, but the carrier absorbs part of the tax. This is a standard result 
in economics.  
6
 An alternative source of data is based on bookings through global distribution systems. The GDS data 

must combine sales from multiple GDSs. IATA (and ARC) data includes all tickets processed through the 
bank settlement plan. This includes almost all tickets sold by travel agents throughout the world and inter-
airline sales. The GDS and Diio Mi raw data is supplemented by other sources to estimate total market 
size, including tickets not processed through BSP and GDS sources.  
7
 As expected, imposing taxes leads to lower fares received by the airline. Taxes are not fully passed on 

to travelers – the carriers absorb part of the tax. Because the higher price paid by consumers when taxes 
are imposed leads to reduce travel, the normal business reaction of carriers is to lower their own base 
prices in an attempt to mitigate the loss of volume.  
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2.3.11 Non-fare data 

2.3.12 The estimation model requires data on other variables, as described below.  

2.3.13 Distance, reported in miles, is the non-stop great circle distance between the origin and 
destination airports.   

2.3.14 The US data for population was obtained from the US Census Bureau, Population 
Division. Population data was available for US metropolitan statistical areas. As is 
common in the field of transport economics, we calculated the geometric average (the 
square root of the product) of the populations at each end metropolitan statistical area 
for every route included in the dataset.8  

2.3.15 The European data for population was obtained from Eurostat and non-European Union 
Country statistical databases.  Population data was available for Nomenclature of 
Territorial Units for Statistics (NUTS) level 2, which is a regional level.  As with the US 
data, we used the geometric average (the square root of the product) of the populations 
at each end of a route.  

2.3.16 The US data for GDP was obtained from the US Bureau of Economic Analysis.  GDP 
data was available for US metropolitan statistical areas. We calculated the geometric 
average of the GDP at each end of the route.9  

2.3.17 The European data for GDP was obtained from Eurostat and non-European Union 
Country statistical databases.  GDP data was available at the country level.  

2.3.18 Types of Carriers  

2.3.19 Appendix D lists the carriers in the US data set and how they were categorised into 
network vs. low cost carriers. Appendix E does the same for the 295 air carriers in the 
European data set. 

2.3.20 Competition Variables 

2.3.21 As is standard in the literature, we assembled a set of indicator (also known as dummy) 
variables for different types of competition. These included variables for the two major 
types of carriers (full service network carriers vs various types of LCCs), and variables 
for the types of airport competition. 

2.3.22 For airport competition, we distinguish two types. First parallel route competition involves 
services between second airport in each city of the pair. For example, London-Hamburg 
has parallel route competition as British Airways (and Lufthansa) fly on the ‘primary’ 

                                                 

8
 Population data at the metropolitan statistical area level was not available for two endpoints (Nantucket, 

MA and Kenai, AK); county level population data were used as a proxy. 
9
 Where GDP data was not available, (Hawaii, Nantucket (MA), Alaska and Newburgh (NY)), a ratio of 

county to state personal income was applied to each state GDP, and used as a substitute. 
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route (LHR-HAM), while Ryanair flies STN-LBC.10  

2.3.23 V-route competition is the case where service at one of the city pair has a shared airport. 
An example would be London-Amsterdam, where British Airways (and KLM) fly LHR-
AMS, while EasyJet flies LGW-AMS.11 

2.3.24 We also identify cases where both parallel route and V-route competition exist.  

2.4 Market Definition 
2.4.1 The intent of this paper is not to conduct an analysis of the effects of a merger, alliance 

or other reviewable transaction under competition (antitrust) law. In such proceedings, 
market definition is a major focus, with a focus on defining the boundary of a market.  

2.4.2 Here, we have adopted a practical approach to market definition. It is based on our 
years of experience providing airport marketing services, and using the route and 
network planning/evaluation systems used by many of the airlines.  

2.4.3 In general, we define a market as a city pair. If there are two airports within a city region 
at one (or both) ends of a route, we include those airports in the market. For market 
boundaries, we have used two criteria which have been proven to be of practical use in 
airport marketing and airline route development:12  

 Is there another significant commercial airport within a reasonable distance of the 

airport? 

 If such an alternative airport exists, does it operate a realistic alternative service for 

the given market. In other words, does it provide a parallel route or V-competition 

alternative service.  

                                                 

10
 LHR is the airport code for London Heathrow airport, STN is London Stansted, HAM is Hamburg 

Airport, and LBC is nearby Hamburg Lubeck Airport.  
11

 LGW – London Gatwick Airport, AMS – Amsterdam Airport.  
12

 Effectively, our approach uses a two dimensional isochrones analysis to define the market boundary. In 
a competition hearing, the precise boundary of each affected might be studied. Here we use a general 
boundary condition for the top 1000 markets.  
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2.4.4 Since deregulation and especially since the development of low cost carrier business 

models,13 passengers have revealed themselves willing to travel reasonable distances to 

access a competing service. Our experience has shown that these distances are 

different in different continental markets. We also recognise that passengers are more 

likely to opt for an alternate airport the greater the level of service at the airport, whether 

it be a range of destinations or the capacity and frequency of service to a particular 

destination. 

2.4.5 For the US, we have used a threshold of defining an alternate airport at one end of a city 
pair market if it is within 150 miles of the primary airport,14 and if it serves a minimum of 
one million passengers annually. Furthermore, the airport was only considered to be 
offering an alternative parallel or V-competition service if the service accounted for 5% or 
more of the total route market traffic (this removes a long tail of myriad connecting 
options that make up a small share of the market). 

2.4.6 For Europe, we have used a threshold of defining an alternate airport at one end of a city 
pair market it is within 100 kilometres from the primary airport and if it serves a minimum 
of 350,000 in/out seats annually.15 As with the US data, the airport was only considered 
to be offering an alternative parallel or V-competition service if the service accounted for 
5% or more of the total route market traffic (this removes a long tail of myriad connecting 
options that make up a small share of the market). The European data is for geographic 
Europe and includes Switzerland and Norway. 

2.4.7 For both the US and Europe, airlines must carry more than 5% of the total route traffic to 
be counted as a competing option. Some threshold was required as many potential 
routings, however indirect, could be constructed from airline schedules.  

2.4.8 We also note that the our fare data includes not only passengers travelling on nonstop 
air services between the cities in the pair, but also passengers making connections via 
another airport. 

2.5 Use of Average Fares 
2.5.1 One issue that arises is whether to use data on average fares in a given airline market, 

or to use the lowest available fare. 
                                                 

13
 This phenomena is not confined to LCCs however. Passengers with a choice of airports may access 

full service carrier services at an alternate airport. While not every passenger will be willing to access an 
alternate airport, within a reasonable driving (or train/bus) distance, enough passengers will make choices 
such that there is some discipline on carrier pricing.   
14

 Competing airports must be within 150 miles drive distance (via google maps) of the base airport, 
within the U.S. (e.g., no Mexico or Canada airports are considered competitive for US domestic service), 
and on the same land mass or be accessible by ferry (e.g., no competing airports for Hawaiian islands 
because there is no way to drive between the islands.) 
15

 We used seats because it was more difficult to collect consistent annual airport passenger data for all 
of the EU airports than it was for the U.S. where the US Dept. of Transportation collects and publishes 
such data.  
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2.5.2 In addressing this issue it must be kept in mind that the airline industry is one which uses 
a high degree of price discrimination. On any given flight, up to 100 different fares may 
be posted for a given the flight,16 with an even greater number potentially available for 
seats on the flight when the passenger is making a connection.17  

2.5.3 When there is a high degree of price discrimination in a market, a firm with and 
exercising considerable market power may still be found as economically efficient. A well 
know proposition in economic theory is that a perfectly price discriminating monopolist 
will achieve economic efficiency, in that the marginal cost price will be available for sale 
in the market, although only to the marginal consumer. Other consumers will pay higher 
prices.  

2.5.4 In markets with a high degree of price discrimination, investigation of economic 
efficiency is of less interest, as it might be assumed that in the face of market power, 
economic efficiency, or a reasonable approximation, is being achieved. Thus, for the 
past 25 years, researchers have focused on average prices. This allows researchers to 
address whether market structure differences result in the transfer of total economic 
surplus between consumers and producers.   

2.6 Econometric Model 
2.6.1 Development of the estimating equation begins with specifying structural equations for 

each of supply and demand for passenger air travel. Such equations are challenging to 
estimate, as each contains both market price and market quantity. Having two such 
endogenous variables in one equation requires special econometric estimating 
procedures to eliminate bias in the coefficients and have much greater data 
requirements.  

2.6.2 However, the structural equations can be solved into a reduced form equation for price,18 
which does not have the endogeneity challenge.19 Reduced form equations can be 
estimated by ordinary least squares (OLS) and have lesser data requirements.20,21 

                                                 

16
 Data on fares posted for each flight is available from Airline Tariff Publishing Corportation (ATPCo). 

Almost all airlines post their fare information to ATPCo. GDS’s use ATPCo data when they construct fares 
for travel agents or end consumers. However, not all fares listed in ATPCo are actually offered for sale on 
a given flight.  
17

 An alternative fare source would be internet postings of fares available for sale. However, such data is 
not routinely collected, consistent and comparable across a wide range of city pair markets. Such data is 
also not replicable.  
18

 There is also a reduced form equation for quantity. 
19

 Reduced form equation is derived from a supply and demand equation in Appendix B.  
20

 With OLS estimation it is not necessary to obtain “instrument” variables as is required for two-stage 
least squares estimation of the structural equations with one or more endogenous variables on the right 
hand side. 
21

 A few researchers have utilised weighted least squares methods, with weights being the number of 
passengers. These were done without investigating whether there was heteroskedasticity in the residuals 
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2.6.3 The guide for the variables to include in the estimating equation was based on the 
models used in the existing empirical literature on the investigation of the effects of 
market structure on air fares, which has been developed over roughly a 25 year period. 
The literature suggests including the following variables: 

 Data on average fares paid by consumers is used as the dependent variable.22  
Specifically, the methodology recognises that there is substantial price discrimination 
in airline markets (different consumers pay different fares) and that merely conducting 
analysis on one of the fares in the market can be misleading.  

 Data should be for routes, and analysis conducted on the top 1000 routes. 
The data observation should be average fare on a route for a given month (or 
quarter). The literature has not aggregated across routes. 

 Data should be monthly or quarterly. 
The literature has almost always used either monthly or quarterly aggregations.23 

 The estimation model should control for years and seasonal effects. 
The year control variables (dummies or indicator variables) control for inflation, which 
typically is not a trend, and for other one time impacts on fares. Examples of unique 
events which may affect fares in a particular year but not in other years include the 
impacts of pandemics (SARS), natural disasters (tsunami, earthquake, snow storm), 
terrorism incidents (9/11), etc.  

 Distance must be controlled for. 
Distance is a significant driver of fare differences between markets. This can be done 
either by regressions using fare data with distance as a control variable, or with yields 
(fares per mile) but again with distance as a control variable.24 

 A number of empirical models in the literature also control for population, GDP and 
fuel prices. Population and GDP are demand drivers. In transportation research using 
route level data, route-specific population (or GDP) levels are usually formed by 
taking the square root of the product of the population (or GDP) at each end of the 

                                                                                                                                                          

of an OLS regression indicating the need for weighted least squares in the passenger dimension. A 
discussion with researchers who have tried this method indicated that the use of weighted least squares 
did not make any significant changes in the results, so the methodology was not used here.  
22

 Because of the presence of taxes on air fares, we used the fare received by the carrier as the 
dependent variable.  
23

 Daily data can be constructed from the U.S. DB1b database, but has not been used by researchers. 
Such data has substantial variation due to day to day non-systematic changes in demand (and supply), 
and results have very low goodness of fit.  
24

 Distance is a variable affecting both supply (airline costs are higher for longer haul routes) and 
demand. Regarding the latter, it is well known in the transportation literature that in general the demand 
for passenger air travel is inversely related to distance, holding other factors such as population and 
income constant. The engineering literature on transport demand (used in urban transport and intercity 
rail) often uses a ‘gravity’ model, which postulates that demand is inversely related to distance. In a 
reduced form model, the distance coefficient represents the net effect of supply and demand elasticities.  
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route.25 Fuel price is a supply side factor; however, in a cross section it cannot be 
measured on a route specific basis and is expected to be broadly similar across 
routes in the domestic U.S. or in the European markets. Note that much of the 
literature has not included fuel price26  

2.6.4 There is one variable which is not included in estimation models:  

 Passenger traffic levels 
Passenger traffic is the measure of quantity in the market. It appears in the structural 
demand and supply equations but does not appear in the reduced form. The reduced 
form methodology “solves” the two equations with two unknowns (demand and supply 
equations, each with price and quantity as variables), into a pair of equations of one 
each for the two unknowns. Introducing passenger traffic into a reduced form 
equation would misspecify the model, is likely subject to simultaneous equations bias, 
and creates ambiguity in interpreting the results. 

2.6.5  The model developed for the empirical investigation uses a reduced form equation, 
derived from structural equations. That model can be expressed as: 

Pi* =  α + βGDP * GDP it  +  βPOP * Population it  +  βDist * Distance i  

+ βMktStruct * Market Structure Variables it  +  βYear * Year t    

+  βMonth * Month t 

 Where i denotes route and t denotes time. 

2.6.6 Regressions are in natural logarithms of the quantitative variables (fare, distance, GDP, 
population), but not for the indicator variables. The coefficients on the quantitative 
variables can thus be interpreted as elasticities,27 and on the indicator variables as 
simple percentage change effects on average achieved fares (after they are multiplied 
by 100).28 With natural logarithms, the model is expressed as:  

LnPi* = α + βGDP * lnGDP it  +  βPOP * lnPopulation it  +  βDist * lnDistance i  

                                                 

25
 This is observed to be a better measure of population effects than merely adding the two populations. 

E.g., a route serving cities of populations 100,000 and 3,000,000 will typically have lower traffic than one 
where each city is 1,550,000.  Both pairs sum to 3,100,000. In contrast, the preferred measure would 
assign the first route a value of 547,723 versus 1,550,000 for the latter.  
26

 This is because there is little market to market difference in fuel prices.  
27

 This is in the sense that they give the percentage change in fares for a percentage change in an 
independent quantitative variable, such as route distance. 
28

 It is common practice in empirical econometric analysis to use natural logarithm, rather than linear 
forms for quantitative variables. Much economic phenomena follow logarithmic, rather than linear 
relationships. It is also common practice that the indicators not be logged. (Note that because the 
indicators are either zero or one, the log of zero is not defined and the log of one would be the same for 
every observation with an indicator value of one.) 
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+ βMktStruct * Market Structure Variables it  +  βYear * Year t    

+  βMonth * Month t 

2.6.7 We have not included variables for cost differences between routes. This has generally 
been the practice in the literature. One reason is practical; there is no meaningful source 
of data that provides information on unique costs of serving routes. Beyond this, most 
researchers acknowledge that the key cost difference is the carrier type: routes with low 
cost carriers have lower costs of service than routes served only by network carriers. As 
well, service at alternate airports generally have lower costs, in part because these 
airports charge lower fees, but also because these less congested facilities are more 
productive for carriers reducing their costs. Both of these factors are controlled for in the 
competition indicators by airport and carrier type.  

2.6.8 We estimated the reduced form regression using ordinary least squares. Some might 
argue that the market structure variables might be viewed as endogenous. The existing 
literature has not done this. For these variables to be endogenous there would need to 
be a systematic relationship regarding entry. However, such a pattern is not commonly 
observed in the airline industry. Many large markets, for example, have no service by 
low cost carriers or from alternate airports, while smaller markets may have multiple 
competitors.29   

2.6.9 One other technical comment is that our econometric approach uses cross section 
variation to identify the parameters to be estimated. We seek to address the question as 
to whether competition between airports (and carriers and carrier types) are important 
factors explaining fare differences between markets. This is a cross sectional variation 
question.  

2.6.10 This is contrasted with a different question, which is whether on a given route, changes 
in competition between airports/carriers/carrier types explains changes in fares on a 
given route. Econometricians describe this type of question as one which requires use of 
within route variation, ignoring differences between routes.30 Such questions are 
dynamic in nature and can require a more elaborate model of how carriers respond 
(price and capacity) to changes in a given a market. 

2.6.11 On a practical basis, the ability to use within variation will require a large number of 
routes within which there was meaningful changes in competition on that route. With the 
cross section data we have, there is substantial variation in competition between routes 
to allow statistical estimation. Using the within route approach, the amount of variation is 
much less. 

                                                 

29
 We did investigate a regression using two stage least squares (population was used for the instrument) 

for the same model we estimate with OLS in Table 4-2. The coefficients changed only slightly and all 
remained statistically significant. 
30

 This can be done either with regressions on individual routes, or regressions on a larger number of 
routes tracked through time (panel data) using either differenced data or route indicator (aka dummy) 
variables.  
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2.6.12 In this study, we address the cross section question and use cross section variation to 
estimate the coefficients.31  

2.7 The Effect of Route Distance – Differences Between the US 
and Europe  

2.7.1 As will be seen, when we estimated the regression equation with European data, we find 
a much smaller impact of distance on air fares than has been observed with US data. 
We plotted average fares against route distance separately for each of the US and 
European data sets. See Figures 2-1 and 2-2. 

2.7.2 The US chart shows a scatter of fare points against route distance. It is upward 
sloping.32  

2.7.3 In contrast, the European data shows a much flatter relationship with distance. There is 
still an overall upward trend with route distance, but it is less pronounced and flatter.33 

2.7.4 The European data also has a cluster of points, almost in a straight line, along the 
bottom of the scatter of points. Investigation revealed that most of these points are on 
Ryanair routes. The carrier appears to follow a pricing policy that is strict and only 
somewhat linked to route distance, and its routes generally have the lowest average 
fares.   

                                                 

31
 In the European data set we did estimate a regression with route effect variables for each of the 1000 

of the routes. The standard errors were large and the coefficients themselves became larger or smaller, 
essentially varying within their confidence ranges. Other than a few coefficients (e.g., route distance), the 
coefficients did not achieve statistical significance although the F-test for the regression as a whole was 
significant.   
32

 There is some heteroskedasticity, in that while most of the longest haul routes lie near an upward 
sloping trend with distance; short distance routes have a mix of high average fares and low average 
fares. 
33

 The heteroskedasticity patter is also different. Some long haul routes have low fares, while other have 
high fares. The range on short haul routes is less than observed in the U.S.  
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3 Results Using the US data  

3.1 Introduction  
3.1.1 This section uses the methodology and US data described in Section 2 to assess the 

effect of airport competition on average fares paid by US consumers.  

3.2 The U.S. Regression Results 
3.2.1 The variable for route distance was of the expected sign (positive – fares are higher for 

longer routes) and it was statistically significant. 

3.2.2 The variable for population was generally of the wrong sign, and its magnitude was 
small. We conclude that the data do not reveal an effect of population on average fares, 
after controlling for type of competition in the market. Thus, the variable was excluded 
from our analysis.  

3.2.3 The GDP variable was of the expected sign, but generally small and was not statistically 
significant. The variable was excluded from our analysis.  

3.2.4 As indicated earlier, there was no fuel price data that had any meaningful variation by 
route. 

3.2.5 Thus, the estimated reduced form model consisted of the route distance variable and the 
various competition type indicators. Table 3-1 provides the regression results. 

3.2.6 The distance variable has a coefficient value of 0.29 and is statistically significant. 
Because the quantitative variables are in natural logarithms, this variable can be 
interpreted as the elasticity of air fare with route distance. A route of double the distance 
generally will have an average fare 29% higher. 

3.2.7 The various competition type indicators are labelled in the figure. The default value is for 
a route served only by a single full service network carrier. We label this as ‘Monopoly 
FSNC’ in column 3. 

3.2.8 The competition indicator in column 4 denotes the effect on fare (relative to a route with 
only a single FSNC) of 2 FSNCs on the primary route, no LCC on the route, and no 
carriers operating on V or parallel routes. The coefficient indicates that the presence of 
the 2nd FSNC reduces fares by 3%. This effect is not statistically significant. 

3.2.9 Column 5 shows the effect of an LCC being present on a route that has an FSNC, 
relative to a route of similar distance with only a single FSNC. Again, this case is for 
routes with no V or parallel competing services. Here, the effect is to lower fares by 34% 
relative to the single FSNC case. This effect is statistically significant. 

3.2.10 Column 6 is an airport competition case. It is the case of the primary route being served 
by an FSNC, with one or more FSNCs providing service on a V-competition route. There 
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is no LCC service in the market and no competition on parallel routes. This would be the 
case where, for example, a community has service to New York LaGuardia by one 
FSNC and to Newark (an airport also in the New York catchment area) by another 
FSNC. This effect lowers fares by 12% relative to the case of no competition. The effect, 
however, is not statistically significant. 

3.2.11 Column 7 is the case of the primary route being served by an FSNC, with competition 
from an LCC on a V-competition route and possibly competition from another FSNC on 
the V-competition route. This effect lowers fares by 37% relative to the case of no 
competition. The effect is statistically significant. It is very similar to the effect from an 
LCC on the primary route, but is slightly higher. 

3.2.12 Column 8 is the hypothetical case of competition between FSNCs on parallel routes. 
There were no routes with this case so the variable was not estimated. 

3.2.13 Column 9 is the case of competition on a parallel route, with an LCC on the parallel route 
and potentially another FSNC. This effect is very strong, reducing fares by 48% relative 
to no competition in the market. This variable is statistically significant at the 91% level.  

3.2.14 Column 10 is another airport competition case. It is the case of the primary route being 
served by an FSNC, with one or more FSNCs providing service on a parallel route. 
There is no LCC service in the market and no competition on parallel routes. This would 
be the case where, for example, a community has service to New York LaGuardia by 
one FSNC and to Newark (an airport also in the New York catchment area) by another 
FSNC but from a different airport in the region. This effect lowers fares by 30% relative 
to the case of no competition, and is statistically significant at the 90% level. 

3.2.15 Column 11 is the case when there is completion on both a V route and a parallel route, 
with an LCC being one of the competing carriers. This case lowers fares by 43% and the 
effect is statistically significant at the 98% level. This effect is larger than the case where 
an LCC provides competition to the FSNC between the same airports.  

3.2.16 Column 12 is the case when there is a 2nd FSNC on the primary route when there is also 
competition on a V route or parallel route. This finding is that average fares are 8% 
higher than the case of only a single FSNC in the market with no V or parallel route 
competition. This seemingly paradoxical results has been observed in some of the 
literature. The hypothesis is that there are now so many carriers in the market that 
economies of traffic density are lost and carriers have high unit costs and charge higher 
fares accordingly.  

3.2.17 Column 13 is the case where there is an FSNC carrier in the market and only an LCC 
provides service on a primary route (there are no V or parallel route operations).This 
effect is very larger, resulting in fares that 55% lower than the case of a monopoly FSNC 
in the market. This too seems to be a paradoxical result. However, it was found that 
these tend to be routes to/from sunspot destinations. 
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Table 3-1 

Regression results 

US data for 2006 Q1 
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3.3 Key Findings from the U.S. Data 
3.3.1 The regression results confirm the longstanding observation that the single most 

important effect on fares is the presence or not of an LCC in a city-pair market.  

3.3.2 However, by defining the competition indicators as we have, we are able to observe that 
effects are larger when there is competition between airports, either on V-routes or 
parallel routes. The effect of an LCC on a primary route is to lower fares by 34%, but if 
the LCC is operating from another airport on a V-route, the effect is 37%, on a parallel 
route it is 48%, and when on both V and parallel routes, the effect is 43%.34 

3.3.3 The regression results also suggest that competition between FSNCs is higher when the 
service is from different airports. When the FSNC competition is on the same airport 
pairs, the effect is small (fares are 3% lower) and not statistically significant. On a V-
route the effect is a 12% fare reduction, but also not statistically significant. When 
FSNCs compete on both parallel and V-routes, the fare reducing effect is 30%, and of 
modest statistical significance.  

3.3.4 These results indicate that competition between airports matters.  

  

                                                 

34
 As is noted above, some of the coefficients are of moderate statistical significance, below the 95% 

level. As our focus will be on the European results in the following section, we have not further 
investigated this further (e.g., conducting power tests for Type II error if the variables were to be rejected. 
In the next section using the European data, we conduct a full set of tests of the statistical properties, 
including coefficient significance and power, significance of the regression, test for homoscedasticity and 
normality of the errors. As will be seen, the results with the European data pass all of these tests. 
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4 Results Using European Data 

4.1 Introduction  
4.1.1 This section uses the methodology and European data described in Section 2 to assess 

the effect of airport competition on average fares paid by European consumers.  

4.1.2 The regression using US data in Section 3 was undertaken to ensure that any finding on 
airport competition impacts on average fares could be attributed to a better specified 
model, and is not obscured by the effect of switching to European data. 

4.1.3 Having found that there is a pure airport competition effect with the US data, we now 
apply the methodology to European data, which are more relevant for policy 
implications. We do this in two stages. First, we estimate the model with 2006 European 
data to be consistent with the US data. Then we re-estimate the model using pooled 
quarterly data for 2006 to 2012. A full set of statistical tests are conducted on the model. 

4.2 The European Regression Results Using 2006 data 
4.2.1 The variable for route distance was of the expected sign (positive – fares are higher for 

longer routes) and it was statistically significant. However the magnitude was much 
lower than was found with the US data. While doubling route length in the US reduces 
the fare by 29%, in Europe it only drops by 11%. As was described in Section 2.3, a 
visual inspection of the data via a scatter plot of fare against route distance reveals a 
positive, but much less pronounced effect of distance on fares. Thus, we accept the 
result of a positive but small impact of route distance on average European air fares. 

4.2.2 The coefficient on the variable for population was both small and of differing sign in 
minor changes to the regression equation, after controlling for type of competition in the 
market. Thus, we exclude the variable from our analysis.35  

4.2.3 The GDP variable was of the wrong sign, and it too was excluded from our analysis.36  

4.2.4 As indicated earlier, there was no fuel price data that had any meaningful variation by 
route. 

4.2.5 Thus, the estimated reduced form model consisted of the route distance variable and the 
various competition type indicators. Table 4-1 provides the regression results. 

4.2.6 The various competition type indicators are labelled in the figure. The default value is for 
a route served only by a single full service network carrier. We label this as ‘Monopoly 
FSNC’ in column 3. 

                                                 

35
 We note that the simple correlation of average fares in Europe with population is -0.05. 

36
 The simple correlation of average fares in Europe with GDP is -0.16. 
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4.2.7 The competition indicator in column 4 denotes the effect on fare (relative to a route with 
only a single FSNC) of 2 FSNCs on the primary route, no LCC on the route, and no 
carriers operating on V or parallel routes. The coefficient indicates that the presence of 
the 2nd FSNC reduces fares by 11%. This effect is statistically significant. This is a larger 
effect than was found with the US data. 

4.2.8 Column 5 shows the effect of an LCC being present on a route that has an FSNC, 
relative to a route of similar distance with only a single FSNC. Again, this case is for 
routes with no V or parallel competing services. Here, the effect is to lower fares by 36% 
relative to the single FSNC case. This effect is statistically significant. This is very similar 
to the US results. 

4.2.9 Column 6 is an airport competition case. It is the case of the primary route being served 
by an FSNC, with one or more FSNCs providing service on a V-competition route. There 
is no LCC service in the market and no competition on parallel routes. This would be 
case where, for example, a community has service to Paris CDG by one FSNC and to 
Paris Roissy by another FSNC. This effect lowers fares by 30% relative to the case of no 
competition. The effect is statistically significant. This is a much stronger effect of airport 
competition than was observed in the U.S. data.  

4.2.10 Column 7 is the case of the primary route being served by an FSNC, with competition 
from an LCC on a V-competition route and possibly competition from another FSNC on 
the V-competition route. This effect lowers fares by 59% relative to the case of no 
competition. The effect is statistically significant. It is larger than the competitive effect of 
an LCC on the primary route. This effect is highly statistically significant.  

4.2.11 Column 8 is the hypothetical case of competition between FSNCs on parallel routes. 
There were no routes with this case so the variable was not estimated. 

4.2.12 Column 9 is the case of competition on a parallel route, with an LCC on the parallel route 
and potentially another FSNC. This effect is very strong, reducing fares by 60% relative 
to no competition in the market. This is virtually the same as competition from a V-route. 
This variable is highly statistically significant.  

4.2.13 Column 10 is another airport competition case. It is the case of the primary route being 
served by an FSNC, with one or more FSNCs providing service on a parallel route. 
There is no LCC service in the market and no competition on parallel routes. This would 
be the case where, for example, a community has service to Milan Malpensa by one 
FSNC and to Milan Linate by another FSNC. This effect lowers fares by 41% relative to 
the case of no competition, and is statistically significant. 

4.2.14 Column 11 is the case when there is competition on both a V route and a parallel route, 
with an LCC being one of the competing carriers. This case lowers fares by 54% and the 
effect is highly statistically significant.  

4.2.15 Column 12 is the case when there is a 2nd FSNC on the primary route and  also 
competition on a V route or parallel route. This finding is that average fares are 19% 
higher than the case of only a single FSNC in the market with no V or parallel route 
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competition. This seemingly paradoxical result was also found with the US data 
(although the magnitude is higher in the European data) and has been observed in some 
of the literature. The hypothesis is that there are now so many carriers in the market that 
economies of traffic density are lost and carriers have high unit costs and charge higher 
fares accordingly.  

4.2.16 Column 13 is the case where there is FSNC carrier in the market and only an LCC 
provides service on a primary route (there are no V or parallel route operations).This 
effect is very large, resulting in fares that are 82%% lower than the case of a monopoly 
FSNC in the market. This variable is highly statistically significant. This set of routes with 
this competition scenario has many unique routes operated by Ryanair. It suggests that 
the carrier’s pricing model is one of offering low fares in a market regardless of the level 
of competition. It is also consistent with the observation of a set of points in the fare vs. 
route distance diagram (Figure 2-2) which appear to line up at the bottom of the scatter, 
and these points are largely Ryanair routes.  

4.3 Statistical Tests on the 2006 European Data 
4.3.1 This section conducts post regression tests on the estimated model’s statistics. 

4.3.2 The F-test for the significance of the regression passes. The statistic is 44.4, and we 
reject the null hypothesis that all the coefficients are zero at the 99% level of 
significance. 

4.3.3 Tests of statistical significance are common in econometric models. These assess the 
probability of a Type I error, that is, the probability of committing the error of including a 
variable in the model which should not be in the model. All coefficients in Table 4-1 are 
statistically significant. 

4.3.4 Less common, but no less important, is performing a power test on the individual 
coefficients. A power test assesses the probability of a Type II error, that is, the 
probability of erroneously excluding a variable from the model when it should be in the 
model. All but two of the estimated coefficients have 99% or higher power. A 
combination of high statistical significance with high power of the test provides 
confidence in including the variable in the model and in the estimated magnitude of the 
effect. The fourth variable in Table 4-1 has a 79% level of power, and the last has a 56% 
power level. Combined with the high statistical significance, these power levels also 
support including these variables in the model.  

4.3.5 We also conducted the Breusch-Pagan / Cook-Weisberg test for heteroskedasticity. This 
test also passes. The test statistic for constant variance in the residuals has a p-value of 
0.90 and the homoscedasticity of the residuals is not rejected.  

4.3.6 Finally, we conducted the Kolmogorov-Smirnova and Shapiro-Wilk tests for normality. 
The test does not reject normality of the residuals.  

4.3.7 We conclude that the estimated regression model using 2006Q1 European data has 
good statistical properties. 
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4.4 The European Regression Results Using Pooled 2006 – 2012 
data 

4.4.1 The previous two subsections used European data for a single cross section: 2006Q1. 
As was described in Section 2.2, this time period was chosen before any statistical 
analysis was conducted as it represented a period of time when the US and European 
aviation markets were in relative stability. In 2007, fuel prices began a dramatic increase, 
almost tripling in value, with fuel becoming the largest expense category for the airlines. 
This was soon followed by the dramatic financial crisis and subsequent major recessions 
in the US and then, and for a longer period, in Europe. While parts of Europe have 
recovered weakly from the recession, other parts continue to be undergoing dramatic 
economic adjustments. When markets are in turmoil, the effects of competition indicators 
can be obscured as carriers fare setting can be dominated by their response to powerful 
economic adjustments, and less so by aviation market completion factors. 

4.4.2 Having successfully estimated the model with the 2006 data, we now re-estimate the 
model using a panel data set for 2006Q1 to 2012Q4.37  

4.4.3 The model uses total variation in the data.38 Indicators are included for year and quarter. 
The latter control for any general seasonality in the fares,39 while the latter control for 
combined effects of inflation, productivity and input prices (especially fuel).  

4.4.4 Table 4-2 provides the regression estimates for the pooled 2006-2012 data set. 

4.4.5 Comparing Tables 4-1 and 4-2, the coefficient estimates are similar. The statistical 
properties are also similar.40 Table 4-3 compares the coefficient values. 

                                                 

37
 A panel data set is a cross section that is tracked through time. Note that there are some differences in 

the set of routes in the top 1000 origin-destination pairs in each of the quarters.  
38

 A technical note: Panel data have two types of variation: variation between the different cross sectional 
units, and variation within given cross sectional units. Some researchers will include a set of route 
indicator variables in a panel data model. This is conditional inference. For some policy questions, this 
control may be appropriate. However, here the key question is how fares differ between routes based on 
differences in competitive conditions. This means that the appropriate estimator does not include route 
effect indicators.  
39

 We did not use route specific seasonality, as this would have introduced roughly 4000 additional 
variables to estimate.  
40

 The power test on variable 7 has increased to 0.67. 
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OLS Regressions

European Dataset

Dependent variable: LN Economy Average Airfare (FSNC and LCC)

Number of observations: 996- 2006; 990- 2012; 27871 2006-2012
Period: 2006 Q1; 2012 Q1; 2006 Q1 - 2012 Q4
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    Coefficient 4.04 0.17 -0.20 -0.35 -0.26 -0.60 -0.13 -0.67 -0.52 -0.57 0.21 -0.81

    Standard Error 0.02 0.00 0.01 0.01 0.01 0.01 0.04 0.01 0.03 0.01 0.01 0.02

    T-Statistic 183.93 53.18 -16.89 -29.94 -19.05 -51.56 -2.88 -47.22 -20.24 -48.40 39.03 -52.26

2006 2007 2008 2009 2010 2011 2012 Q1 Q2 Q3 Q4 R-Square

Adjusted R-

Square

0.10 0.13 -0.03 -0.12 -0.07 -0.12 0.04 0.06 0.06

0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01

13.30 17.49 -4.26 -15.77 -8.56 -15.32 7.29 10.74 10.08

0.31 0.31
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Table 4-3 
Comparison of Coefficient Estimates 
Models using 2006Q1 cross section, versus 2006Q1 to 2012Q4 panel data 

 

 Variable 2006Q1  
cross section data 

2006Q1 – 2012Q4  
panel data 

(1) Constant 4.36 4.13 

(2) Distance 0.11 0.14 

(4) 2nd FSNC on primary 
no V or parallel competition 

-0.11 -0.16 

(5) FSNC and LCC on primary  
no V or parallel competition 

-0.36 -0.39 

(6) FSNC on V-route, no LCC -0.30 -0.26 

(7) LCC on V-route -0.59 -0.60 

(8) FSNC on parallel route, no LCC No observations -0.62 

(9) LCC on parallel route -0.60 -0.63 

(10) FSNC on V and parallel routes 
no LCC 

-0.41 -0.47 

(11) LCC on V and parallel routes -0.54 -0.53 

(12) 2nd carrier on primary route with V 
or parallel competition 

0.19 0.19 

(13) LCC on primary, no V or parallel 
competition  

-0.82 -0.80 

 

 

4.5 Key Findings from the European Data  
4.5.1 The regression results confirm the longstanding observation that the single most 

important effect on fares is the presence or not of an LCC in a city-pair market.  
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4.5.2 However, by defining the competition indicators as we have, we are able to observe that 
effects are larger when there is competition between airports, either on V-routes or 
parallel routes. The effect of an LCC on a primary route is to lower fares by 36%, (similar 
to the US finding) but if the LCC is operating from another airport on a V-route, the effect 
is 59%, on a parallel route it is essentially the same 60%, and when on both V and 
parallel routes, the effect is 54%. The airport competition effect is larger and more 
statistically significant with the US data.  

4.5.3 The regression results also suggest that competition between FSNCs is higher when the 
service is from different airports. When the FSNC competition is on the same airport 
pairs, the effect is to reduce fares by 11%. On a V-route the effect is a 30% fare 
reduction and when FSNCs compete on both parallel and V-routes, the fare reducing 
effect is 41%. All of these effects are statistically significant with the European data.  

4.5.4 Even more so than was the case with the US data, these results indicate that 
competition between airports matters.  
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5 Assessment  

5.1 Introduction 
5.1.1 The previous two sections described and discussed the regression results from the U.S. 

and European data, respectively. This section integrates the results and provides a 
discussion of what drives the average level of fares paid by consumers in airline 
markets. 

5.2 Key Findings on What Matters for Fares 
5.2.1 This study builds upon a long standing literature which investigates the effects of market 

structure on average fares paid by consumers. Market structure denotes both the carrier 
business model (e.g., FSNC vs LCC), and the nature of competition in markets.  

5.2.2 The research results, from both the US and European, data confirm the long observed 
effect that competition from one or more LCC carriers in an origin-destination market is 
the strongest effect influencing air fares. Carrier business model matters for the benefits 
of air travel enjoyed by consumers.  

5.2.3 In the US, the LCC finding was often linked to competition between airports. This is 
because in its earliest years, the US LCC business model often made use of secondary 
airports in some large urban areas. This included Southwest Airlines use of  airports 
such as Dallas Love Field, Houston Hobby, Chicago Midway and Oakland (near San 
Francisco). However, LCCs now operate in the US from the primary airports, and some 
secondary airports also have full service network carrier service.  

5.2.4 There has been an interesting evolution of some airport roles in the US as carrier 
business models evolved and competition increased. In New York, for example, Newark 
airport was largely unserved when deregulation began and JFK was the primary hub and 
gateway, connecting domestic destinations to intercontinental flights. However, low cost 
carrier People Express began to use Newark. Eventually the carrier was acquired by 
FSNC Continental (now part of United), which built Newark into both an FSNC hub and a 
major intercontinental gateway. Subsequently, JFK became a hub for LCC JetBlue.  

5.2.5 The US research did not differentiate the LCC effect at secondary airports into 
components for the effect of the LCC air carrier business model versus a pure airport 
competition effect.  

5.2.6 This research extended the existing literature by allowing differentiation of these two 
effects. We carefully specified a set of competition indicator variables to allow us to see 
cases of airport competition where air carrier business model was controlled for.  

5.2.7 The research found that there is a fare reducing airport competition effect that is 
separate from the LCC business model effect.  

5.2.8 Interestingly, this effect is larger in Europe than in the US. This may be because LCCs 



 

InterVISTAS: Airport Competition and Air Fares 28 

have more refined their business model in Europe, and/or because FSNCs still operate 
in Europe with a higher fare base than is the case in the US, where there has been a 
longer period of time for the FSNCs to adjust their own business model to the realities of 
LCC competition.  

5.2.9 The research with European data reveals that FSNC competition at multiple airports 
lowers fares more than FSNC to FSNC competition at a single primary airport in a 
region. While the US results were of marginal statistical significance, the European 
results were larger in magnitude and statistically significant.  

5.2.10 This is also true of the LCC effect. LCC competition between primary airports lowers 
fares, but the data reveals that this fare reducing effect is larger when LCC competition 
is from other airports in the region on V-routes or Parallel routes.  

5.2.11 The research indicates that competition between airports matter for the level of fares 
paid by consumers.  

5.3  Policy Implications  
5.3.1 Airport competition matters. Our results, based on analysis of average fares paid by 

consumers in the top 1000 European origin-destination markets, shows that markets 
with network carriers at more than one airport in an urban region produce genuine and 
sizeable fare reductions. Markets with network carriers serving a single airport in the 
region have higher fares. The presence of a low cost carrier reduces fares in the market, 
but this effect is larger when LCCs serve an alternative airport on at least one end of the 
route.  

5.3.2 What guidance can these results provide to policy makers? 

5.3.3 Policy should be guided to seek the benefits of competition wherever possible. One of 
the key policy variables is where to develop new airport capacity in the Southeast of the 
United Kingdom. Heathrow is already fully utilised, but Gatwick is close to full utilisation 
and by the time a new runway could be built for LHR, LGW will also be saturated. 

5.3.4 If runway capacity can be expanded at only one of the airports, what guidance do the 
findings of this report provide for the debate and policy decision? 

5.3.5 Our guidance is that consideration should be given to where that capacity will produce 
the greatest fare benefits for consumers. Connectivity at high fares is of much less 
benefit than connectivity at affordable, competitive fares.  

5.3.6 A capacity decision that only adds capacity at the primary airport used by network 
carriers will have two detrimental effects from a fares point of view.  

5.3.7 First, by curtailing the growth of LCCs at Gatwick (and eventually Stansted), Londoners 
and visitors will pay higher fares in the future at all airports. LCC growth will soon be 
capped at LGW, reducing the competitive force of the LCC market share increases of 
the past two decades. 
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5.3.8 Second, a decision to expand capacity at LHR and not LGW will induce network carriers 
to serve only one airport, as they soon will not have the option of utilising LGW for 
additional services. The research indicates that FSNC competition at a second airport in 
a region produces a greater impact in lowering average fares paid by consumers than 
FSNC competition only at one airport. A decision to expand capacity only at LHR means 
that Londoners and visitors will forego fare competition benefits that we observe when 
network carrier service is available at two airports. 

5.3.9 Airport competition matters, and policy should be guided to enhance competition 
between airports, not to consolidate FSNCs at one airport.  
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Appendix A: 

Literature Review on the Impact of Market 

Structure on Average Air Fares Paid by 

Consumers  
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Literature Review on the Impact of Market Structure on Average Air Fares Paid by 
Consumers  

 

We began our investigation by reviewing the existing literature on the effect of market structure 

on fares paid by air passengers. We note that there is a related literature dealing specifically 

with airline alliances, but it is not reviewed here. 

There is a substantial body of literature on this topic dating back to the early 1980s, following 

deregulation of domestic airlines in the US. Tretheway and Kincaid reviewed this literature in the 

peer reviewed Journal of Air Law and Commerce.41  

This literature began with some simple analysis which found that airline market concentration at 

hubs led to significantly higher fares. However, over a period of roughly 20 years, researchers 

recognised that the early analysis failed to control for many important variables. For example, 

the concentrated hub airports were markets with a high proportion of business travel, and thus 

part of the fare premium attached to concentrated hub airports turns out to have been a 

reflection of the portion of business travel.  

While the literature continues to find a fare premium at concentrated US hub airports, the 

magnitude of this premium is lower than the original research of the early 1980s for two 

reasons.  

First, improved methodologies have revealed that the original research was producing biased 

estimates of the hub premium. A good example of this is that the early research failed to 

recognise that most airline hubs are in cities that produce high proportions of business and 

other must go travel, and these passengers are more apt to purchase higher fare, unrestricted 

airline tickets. A substantial portion of the hub premium was revealed to be the effect of higher 

business travel.  

Second, the industry itself evolved over the 25 years. For example, LCCs had only a minor 

presence in markets in the early 1980s and thus were a competitive constraint on fares only in a 

small portion of airline markets in the early years of the research. By the 2000s, LCCs had 

emerged as a major (the major) force for lower fares. The effects of LCC presence on an airline 

route were dramatically higher than the single digit hub premium.  

One limitation of the existing literature is that it did not address a number of important specific 

questions of the effect of market structure on average achieved fares paid by consumers. 

Important questions not addressed include: 

                                                 

41
 Tretheway and Kincaid (2005), “The Effect of Market Structure on Airline Prices: A review of empirical 

results,” Journal of Air Law and Commerce Vol. 70(3), pp. 467-498.  
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 Does the presence of a third carrier on a route reduce fares relative to having only two 

carriers? Similarly, is there a different effect from going from three to four carriers? 

Conversely, is the effect of consolidation or carrier exit different when the route moves 

from 4 to 3 carriers, versus 3 to 2 carriers or 2 to one carriers? Are any of these effects 

zero? The existing literature, in general, merely used a Herfindahl index to represent 

market concentration, which sweeps away whether the effect of concentration on fares is 

largely an effect of the presence of a second carrier on the route, and whether the 

benefit of further carriers on the route disappears at some point. A more recent study 

addressed this and will be reviewed below. 

 Does the presence of a second LCC on a route (with a full service airline present as 

well) further reduce fares? 

In 2004, in an expert witness statement to the Australian Competition Tribunal (ACT) in relation 

to the Qantas-Air New Zealand application to form an alliance with trade practices 

immunization, Tretheway addressed these issues using US data (to be consistent with the 

existing literature) and using confidential data supplied to me by the airlines.42 Using US data, 

the findings were:  

 On a route with an LCC, whether there are 2 FSAs or 1 FSA has little or no impact on 

average achieved fares paid by consumers.  The impact of the 2nd FSA on fares was to 

reduce average achieved fares by 2.1%, a finding which was statistically insignificant. 

 When the competitors on a route change from 2 FSAs to 1 FSA and exactly one LCC, 

average achieved fares paid by consumers drop dramatically. 

 Analysis which is based largely on numerical measures of market concentration, such as 

the number of carriers or the market shares of dominant carriers, will overlook what is 

most important in today’s domestic airline markets – the presence of LCCs is the most 

important determinant of market performance (as measured by average achieved fares 

paid by consumers).  The count of the number of carriers is of minor importance and 

statistically insignificant when an LCC provides service, even at small capacity levels. 

 A further limitation of empirical analysis based on an HHI index or a simple measure of 

the number of carriers is that the effects are not linear. That is, the effect on average 

achieved fares of going from 2 to 3 carriers is less than the effect of going from 1 to 2 

carriers (or even negative).  

 This led to the conclusion that analysis based on an HHI or similar measure can be 

spurious.  

                                                 

42
 The data provided to me was confidential, but a redacted version of the statement is available.  
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In his statement to the ACT, Tretheway also investigated Canadian, European and Australian 

data. Such data has limitations relative to the extensive data in the US.43 Nevertheless, the 

research found broadly similar results. 

A 2010 paper by Jan Brueckner, Darin Lee and Ethan Singer undertook similar analysis and 

came to the same conclusions.44 Specifically, they found: 

 A reduction from 2 non-stop legacy carriers to 1 non-stop legacy carrier is slight, with the 

effect being 4.1% in some model specifications and zero in other specifications.  

 The effect of a reduction from 2 to 1 legacy carriers becomes statistically insignificant 

when a low cost carrier is present. 

 A reduction from 3 legacy carriers to 2 legacy carriers has no statistically significant 

effect in any of their model specifications.  

 The presence of a LCC on an airport pair, or an adjacent airport pair, significantly lowers 

average achieved fares. 

 The LCC effect is much higher for Southwest Airlines than for other LCCs, with the 

Southwest effect as high as 34% versus 19% for the average of other LCCs. 

 Connecting service by a low cost carrier between two cities also lowers fares, by roughly 

half the impact of an LCC operating nonstop between the two cities. 

 A reduction in the number of legacy carriers competing on connecting routes has the 

same small or zero impact on average achieved fares of additional legacy carriers on the 

nonstop route. 

A final word on methodology is appropriate. The evolution of the literature on the effect of 

market structure on airfares paid by consumers appears to have settled into a general model 

specification and econometric methodology. Key elements are: 

 Data on average achieved fares paid by consumers is used.  
Specifically, the methodology recognises that there is substantial price discrimination in 

airline markets (different consumers pay different fares) and that merely conducting 

analysis on one of the fares in the market can be misleading.  

                                                 

43
 E.g., the U.S. data has more thorough coverage of fares by LCCs than the data for other jurisdictions. 

As well, this data is very expensive and thus more challenging to utilize for long time periods. 
44

 J.K Brueckner, D Lee and E. Singer (2010), “Airline Competition and Domestic US Airfares: A 
comprehensive Reappraisal,” working paper. University of California, Irving.  
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 Data should be for routes, and analysis conducted on all routes. 
The data observation should be average fare on a route for a given month (or quarter). 

The literature has not aggregated across routes. 

 Data should be monthly or quarterly. 
The US data is on individual tickets. It is possible to use these as data points, or the 

researcher can aggregate into weekly, monthly, quarterly or annual averages. The 

literature has not used individual tickets,45 but instead has aggregated. The literature has 

almost always used either monthly or quarterly aggregations. 

 A reduced form model of price of is used. 
This is a technical issue in econometrics. Market price(s) are the result of the interplay of 

supply and demand. One approach is to specify supply and demand equations and 

estimate each simultaneously. This requires much more data (and more difficult 

econometrics) than the approach of deriving a reduced form price equation and 

estimating that equation. This latter technique requires less data and allows use of 

ordinary least squares.46 Virtually all of the literature uses reduced form equations. 

 Estimation models should control for years (e.g., due to inflation) and seasonal effects. 

 Distance must be controlled for. 
This can be done either by regressions using fare data with distance as a control 

variable, or with yields (fares per mile) but again with distance as a control variable. 

 Data should cover an adequate length of time. 
There is no uniformity of the length of time required by the data. 

 Where relevant, the research should control for special effects. 
A good example is that US data should control for the period following the tragic events 

of 9/11 (or SARS) when traffic dropped for reasons other than market structure, 

seasonality, distance etc. An alternative is to not use data for periods when there was a 

major exogenous factor affecting airline demand.  

 

                                                 

45
 Econometrically, data on individual tickets poses two challenges. The first is that the data set will 

typically end up with several million observations, creating challenges with the mechanics of estimation. 
The second, is that the variation in individual ticket data is extremely high, and reasonable explanatory 
power of the model requires data on individual characteristics of each ticket, data that is not available.  
46

 A few recent studies have used weighted least squares, although I note that these studies have 
presented no evidence that there is a problem with ordinary least squares. 
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Appendix B:  

Derivation of the Reduced Form Regression 

Equation 

 

 

Reduced Form Regression (RFR) 

Econometricians require that a fare regression equation be derived from economic principles 

and not be arbitrarily specified. It is also important to recognise the potential for bias in the 

coefficients when multiple endogenous variables (price and quantity) appear in the same 

equation. The structural equations for the supply and demand equations have both endogenous 

variables present, and can only be estimated with econometric techniques such as the 

instrumental variables method (also known as two stage least squares). However, this requires 

more data and can be problematic for use with airline market data. An alternative is to derive a 

reduced form equation for price in which the other variable does not appear. Such an equation 

can be estimated without statistical bias by ordinary least squares, with a simpler data set. This 

study used the reduced form method. In this appendix, the reduced form equation is derived. 

We show the derivation for both a simple supply and demand model, as well as for a model in 

which a tax is applied on air tickets. The simplified form is derived first.  

 

Simplified Form  

Demand is a function of price, such that demand declines as price increases: 

Q = a – b*P        

Supply is a function of marginal cost, such that price increases as marginal cost goes up: 

 P = MC(Q) = c + e*Q 

Solving the two equations for equilibrium: 

 P* = c + e*(a-b*P) 

P* =  

c + 

e*a 

1+ e*b 
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Empirical analysis with exogenous factors 

Demand on route i is a function of price plus demand shift variables: 

 Qi = Q(Pi; xi) 

 Where x are the demand shift variables. 

These demand shifters MAY relate to GDP, population, year and route: 

Qi = a – b*Pi + g*.GDPi + *.Populationi + y1t*Year t   +  mt * Montht 

Where i is route and t is time. 

 Supply is formulated as follows: 

 Pi = c + e*Q – h*Distance – n*NumberofCarriers + y2t* Year t  + y3t* Montht 

 Number of carrier carriers can be substituted with dummies or HHI 

Solving the two equations for equilibrium: 

Pi* 

=  

c + e*a + e*g.GDPi + e*p*Populationi + e*y1t* Year t + e*y2t* 

Montht … 

1+ e.b 

  … - h * Distance – n*NumberofCarriers + y2t*Year t  + y3t*Month t 

 

This can be simplified to a reduced form equation: 

Pi* =  A + G * GDPit  +  P* Populationit  -  H * Distancei  

- N * NumberofCarriersit  +  Yt * Yeart  + y3t.Montht 

Case 1: Fixed Tax 

Structural Equations 

1) Demand: QD = a + bPD 

2) Supply: QS = c + dPS 

Condition with tax: PD = PS + T or PS = PD – T 

*** Fixed tax in the amount of T is levied per unit of quantity bought/sold 

Reduced Form Equations 
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P* = 
c - a

b - d
-

d

b - d
Ta  

 

Case 1(b): Fixed Tax with Exogenous Variables 

Structural Equations 

1) Demand: QD = a + bPD
 + cY 

2) Supply: QS = d + ePS
 + fD 

Condition with tax: PD = PS + T or PS = PD – T 

*** Fixed tax in the amount of T is levied per unit of quantity bought/sold 

*** Demand equation has a new exogenous variable: Income (Y). Other relevant exogenous 

variables may be added. 

*** Supply equation has a new exogenous variable: Distance (D). Other relevant exogenous 

variables may be added. 

Reduced Form Equation 

P* = a - d
e - b

+ b
e - b

T+ c
e - b

 - f
e - b

  

Case 2: Ad Valorem Tax 

Structural Equations 

1) Demand: QD = a +bPD 

2) Supply: QS = c + dPS 

Condition with tax: PD = (1 + t)PS or PS = PD/(1 + t) 

*** t is the rate of ad valorem, applied as a percentage of price 

Reduced Form Equations 

P* = 
(1   t)(c - a)

(1   t)b - d
 = 

c - a

b - (
d

1   t
)
 

 

Case 2(b): Ad Valorem Tax with Exogenous Variables 

Structural Equations 
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1) Demand: QD = a +bPD + cY 

2) Supply: QS = d + ePS +fD 

Condition with tax: PD = (1 + t)PS or PS = PD/(1 + t) 

*** t is the rate of ad valorem, applied as a percentage of price 

*** Demand has a new exogenous variable: Income (Y) 

*** Supply has a new exogenous variable: Distance (D) 

Reduced Form Equation 

PS* = 
d - a

b(1   t) - e
   

f

b(1   t) - e
D - 

e

b (1   t) - e
  

 

 

Case 3: Composite Tax with a Fixed Portion and an Ad Valorem Portion 

Structural Equations 

1) Demand: QD = a +bPD 

2) Supply: QS = c + dPS 

Condition with tax: PD = (1 + t)PS + T 

*** Fixed tax in the amount of T is levied per unit of quantity bought/sold 

*** t is the rate of ad valorem, applied as a percentage of price 

  *** Ad valorem tax levied at rate t. Fixed tax levied in the amount of T. 

Reduced Form Equation 

P* = 
(c - a)(1   t)

b(1   t) - d
-

d

b(1   t) - d
T 

 

Case 3(b): Composite Tax with Exogenous Variables 

Structural Equations 

1) Demand: QD = a + bPD + cY 

2) Supply = QS = d + ePS + fD 
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Condition with tax: PD = (1 + t)PS + T or PS = (PD – T)/(1 + t) 

*** Ad valorem tax levied at rate t. Fixed tax levied in the amount of T. 

*** Demand equation has a new exogenous variable: Income (Y) 

*** Supply has a new exogenous variable: Distance (D) 

Reduced Form Equation 

PS* = 
d - a

(1   t)b - e
-

b

(1   t)b - e 
T -

c

(1   t)b - e
    

f

(1   t)b - e
D 
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Appendix C: 

Glossary of Regression Variables 
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Glossary of Regression Variables 
 

Variable Description 

Non-stop Miles 
 

The total distance from origin to destination for a given 
route, measured in miles. 

 

Year 
 

Yearly indicator. Takes the value 1 for a given year, 
otherwise it takes the value of 0. 

 

Quarter 
 

Quarterly indicator. Takes the value 1 for a given quarter, 
otherwise it takes the value of 0. 

 

Real GDP 

 
Quarterly real GDP at the Country level, converted from 
annual data. Created by taking the geometric average of 
the real GDP of the origin and destination. 
 

Population 

 
Quarterly average resident population, created by taking 
the geometric average of the population in the origin and 
destination. Converted from annual population estimates 
at the NUTS 2 regional level.   
 

Real GDP per Capita 

 
Quarterly real GDP per capita at the country level, 
converted from annual data. Created by taking the 
geometric average of the real GDP per capita of the 
origin and destination. 
 

Monopoly FSNC 

 
Indicator variable. Coded 1 if the primary route is a 
monopoly for a full service network carrier (FSNC) and 
there is no V or Parallel competition; coded 0 otherwise. 
 

2+ FSNC on Primary (no V 
or Parallel Comp) 

 
Indicator variable. Coded 1 if there are 2 or more FSNCs 
on the primary route, there is no V or Parallel competition 
and there are no low cost carriers (LCC) on the route; 
coded 0 otherwise. 
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Variable Description 

1 or more LCC plus FSNC 
on Primary (no V or 
Parallel Comp) 

 
Indicator variable. Coded 1 if there are 1 or more LCCs 
and FSNCs on the primary route and there is no V or 
Parallel competition; coded 0 otherwise. 
 

1+ FSNC & 0 LCC on V-
comp (no Parallel) 

 
Indicator variable. Coded 1 if there are 1 or more FSNC 
on the primary and V competition routes, there is no 
Parallel competition and there are no LCCs present; 
coded 0 otherwise. 
 

1+LCC & possible FSNC 
on V-comp (no Parallel) 

 
Indicator variable. Coded 1 if there are LCCs present on 
either primary and/or V competition routes, FSNC can be 
present on the routes and there is no Parallel 
competition; coded 0 otherwise. 
 

1+ FSNC & 0 LCC on 
Parallel (no V-comp) 

 
Indicator variable. Coded 1 if there are 1 or more FSNC 
on the primary and Parallel competition routes, there is 
no V competition and there are no LCCs present; coded 
0 otherwise. 
 

1+LCC & possible FSNC 
on Parallel (no V-comp) 

 
Indicator variable. Coded 1 if there are LCCs present on 
either primary and/or Parallel competition routes, FSNC 
can be present on the routes and there is no V 
competition; coded 0 otherwise. 
 

1+ FSNC & 0 LCC on 
Parallel and V-comp 

 
Indicator variable. Coded 1 if there is both Parallel and V 
competition, there are 1 or more FSNC on the primary 
route and there are no LCCs present; coded 0 otherwise. 
 

1+LCC & possible FSNC 
on Parallel and V-comp 

 
Indicator variable. Coded 1 if there is both V and Parallel 
competition, there are 1 or more LCCs on either the V or 
Parallel competition route (or both) and there are FSNCs 
and/or LCCs on the primary route; coded 0 otherwise. 
 

2nd carrier on Primary 
when V or Parallel comp 
exists 

 
Indicator variable. Coded 1 if there is more than 1 carrier 
on the primary route and there is either V and/or Parallel 
competition; coded 0 otherwise. 
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Variable Description 

LCC on Primary (no V or 
Parallel comp) 

 
Indicator variable. Coded 1 if there are 1 or more LCCs 
on the primary route, there are no FSNCs and there is no 
V or Parallel competition. 
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Appendix D:  
List of Routes in Datasets47  
 

 

 

  

                                                 

47
 Translation of 3 digit airport codes to full airport names can be obtained at  

http://www.world-airport-codes.com/ .  
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US routes in the dataset 
Ranked by number of origin-destination passengers

Route 
FLL-
LGA 

JFK-
LAX 

EWR-
MCO 

ATL-
LGA 

FLL-
JFK 

LAS-
LAX 

LGA-
ORD 

EWR-
FLL 

HNL-
OGG 

DEN-
PHX 

JFK-
MCO 

MCO-
PHL 

LAS-
PHX 

DCA-
LGA 

LAX-
OAK 

DEN-
LAS 

DAL-
HOU 

JFK-
SJU 

BOS-
MCO 

BOS-
LGA 

BOS-
FLL 

ORD-
PHX 

OAK-
SAN 

Route 
LAX-
ORD 

HNL-
KOA 

DTW-
MCO 

HNL-
LIH 

ATL-
DFW 

EWR-
PBI 

BUR-
OAK 

LAX-
PHX 

HNL-
ITO 

LGA-
MCO 

HNL-
LAX 

MSP-
PHX 

LGA-
MIA 

LGA-
PBI 

MCO-
MSP 

ATL-
EWR 

LAS-
ORD 

LAS-
SEA 

JFK-
PBI 

JFK-
SFO 

PHX-
SEA 

LAS-
OAK 

DEN-
LAX 

Route 
EWR-
ORD 

LAS-
SAN 

OAK-
SNA 

BWI-
MCO 

DFW-
ORD 

BOS-
RSW 

MCO-
ORD 

DFW-
LAS 

LAX-
SJC 

PHX-
SAN 

ATL-
DCA 

DFW-
LGA 

SAN-
SJC 

EWR-
LAX 

BUR-
LAS 

MCO-
MDW 

ATL-
MCO 

FLL-
PHL 

SAN-
SMF 

ATL-
ORD 

JFK-
TPA 

EWR-
TPA 

LAX-
SEA 

Route 
LAX-
SLC 

LAS-
MSP 

JFK-
LAS 

ATL-
LAX 

LAX-
SFO 

MSP-
ORD 

ORD-
PHL 

DFW-
LAX 

DTW-
LAS 

PHX-
SNA 

EWR-
LAS 

BOS-
TPA 

DEN-
DFW 

FLL-
ORD 

ATL-
PHL 

DTW-
LGA 

LAX-
SMF 

ONT-
SMF 

ATL-
BOS 

EWR-
MIA 

OAK-
SEA 

PHX-
SLC 

MCO-
SJU 

Route 
PHL-
TPA 

LAS-
MDW 

ATL-
FLL 

MIA-
ORD 

DEN-
ORD 

DCA-
ORD 

BOS-
PBI 

OAK-
ONT 

LAS-
RNO 

LAS-
PHL 

ATL-
LAS 

SJC-
SNA 

LAS-
SFO 

ATL-
MIA 

BOS-
PHL 

BDL-
MCO 

OAK-
PHX 

BOS-
ORD 

DTW-
ORD 

ATL-
DEN 

DAL-
SAT 

LAS-
SJC 

IAH-
LAX 

Route 
EWR-
SJU 

LAS-
SMF 

DFW-
MCO 

ORD-
RSW 

ATL-
TPA 

LAX-
PHL 

DTW-
PHX 

BOS-
LAX 

BOS-
DCA 

LAX-
MCO 

IAD-
LAX 

BOS-
IAD 

DTW-
RSW 

SAN-
SEA 

GEG-
SEA 

DTW-
FLL 

BUR-
SMF 

ORD-
SFO 

DEN-
SFO 

DEN-
IAH 

JFK-
LGB 

DEN-
MSP 

DTW-
LAX 

Route 
MCO-
PIT 

BOS-
SFO 

BUR-
PHX 

LAS-
PDX 

DEN-
MCO 

EWR-
RSW 

MSP-
RSW 

EWR-
SFO 

LAS-
SNA 

LAX-
MSP 

PDX-
PHX 

IAH-
ORD 

MCO-
PVD 

EWR-
PHX 

JFK-
RSW 

BWI-
TPA 

DFW-
PHX 

SMF-
SNA 

DEN-
LGA 

BOS-
JFK 

PHX-
SJC 

ATL-
IAD 

ORD-
TPA 

Route 
ABQ-
PHX 

HNL-
SFO 

BOS-
LAS 

LGB-
OAK 

IAD-
MCO 

SEA-
SJC 

MDW-
PHX 

BWI-
FLL 

DEN-
MDW 

JFK-
MIA 

AUS-
DAL 

SEA-
SFO 

ATL-
BWI 

PHX-
SMF 

ONT-
PHX 

DEN-
SEA 

DEN-
SLC 

DTW-
TPA 

LAX-
PDX 

DEN-
SAN 

ATL-
DTW 

SEA-
SNA 

BUR-
SJC 
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Route 
FLL-
LAX 

MCO-
MHT 

IND-
MCO 

JFK-
OAK 

IAH-
LAS 

FLL-
TPA 

DFW-
EWR 

LAS-
SLC 

BWI-
LAS 

MCO-
MKE 

BOS-
BWI 

CLE-
LAS 

BOS-
MIA 

ATL-
SFO 

LGA-
TPA 

LAS-
ONT 

DCA-
FLL 

MDW-
TPA 

MIA-
PHL 

IAH-
LGA 

LAS-
MCI 

PDX-
SMF 

BOS-
DEN 

CLT-
LGA 

BDL-
TPA 

Route 
LAX-
TUS 

ATL-
MSP 

BUF-
JFK 

PHL-
PIT 

LAS-
MCO 

LAX-
MDW 

LAX-
MIA 

PHL-
RDU 

BOS-
DFW 

DFW-
SNA 

PHX-
SFO 

OAK-
PDX 

DFW-
MSP 

DCA-
DFW 

BWI-
PVD 

ORD-
SAN 

PBI-
PHL 

MDW-
RSW 

PHL-
PHX 

ATL-
RDU 

BWI-
MHT 

BUR-
JFK 

LGA-
MDW 

EWR-
IAH 

PDX-
SJC 

Route 
HNL-
LAS 

BUF-
MCO 

CLE-
ORD 

MDW-
MSP 

ATL-
IAH 

MSP-
SFO 

LAX-
RNO 

FLL-
MDW 

IND-
LAS 

JFK-
SAN 

SEA-
SMF 

MCI-
PHX 

BWI-
DFW 

OAK-
SLC 

MSP-
TPA 

DCA-
MIA 

ONT-
SJC 

LAS-
STL 

IAD-
SFO 

DFW-
PHL 

BWI-
PHX 

MCI-
MDW 

DEN-
PHL 

ORD-
STL 

ORD-
SEA 

Route 
BWI-
LAX 

BDL-
FLL 

DEN-
TPA 

DEN-
FLL 

SEA-
SLC 

DEN-
IAD 

LAS-
TPA 

DFW-
IAH 

ALB-
MCO 

BWI-
ORD 

ORD-
SNA 

BOS-
SJU 

DEN-
SNA 

FLL-
IAD 

FLL-
JAX 

HNL-
SEA 

DCA-
MCO 

MIA-
SJU 

DFW-
SFO 

PHL-
SFO 

MCO-
STL 

LAS-
MKE 

PHL-
RSW 

IND-
TPA 

DFW-
SEA 

Route 
ATL-
PHX 

PVD-
TPA 

FLL-
LAS 

PDX-
SAN 

PHX-
STL 

DFW-
FLL 

IAH-
MCO 

BNA-
MCO 

ISP-
MCO 

LGA-
RDU 

LAX-
OGG 

DCA-
DTW 

IAH-
MSY 

MHT-
TPA 

MCI-
MCO 

LAX-
MCI 

DEN-
EWR 

BOS-
EWR 

MKE-
PHX 

MIA-
MSP 

MCO-
RDU 

CLE-
MCO 

DCA-
IAH 

PHL-
SJU 

DFW-
STL 

Route 
BWI-
DEN 

CLE-
MDW 

BOI-
SEA 

CMH-
LAS 

MCI-
ORD 

DEN-
MCI 

IAD-
OAK 

ATL-
MEM 

DFW-
DTW 

MDW-
STL 

BDL-
BWI 

IAD-
SAN 

ATL-
MDW 

ATL-
MCI 

SAN-
SFO 

ORD-
SLC 

MCO-
SEA 

BOI-
PDX 

SAN-
SLC 

DFW-
TPA 

LAX-
STL 

MSP-
SAN 

BNA-
BWI 

FLL-
SJU 

ORD-
SJU 

Route 
ONT-
SEA 

ATL-
SLC 

IND-
PHX 

DEN-
PDX 

DCA-
DEN 

PDX-
SNA 

DTW-
MDW 

LAS-
TUS 

JFK-
SLC 

DFW-
SAN 

CMH-
MCO 

BNA-
MDW 

LAS-
SAT 

JFK-
PHX 

DEN-
SJC 

OMA-
PHX 

BUR-
SEA 

AUS-
LAX 

ATL-
PBI 

DCA-
TPA 

IAD-
LGB 

ATL-
PIT 

MCO-
PHX 

IND-
RSW 

BUF-
TPA 

Route 
LAX-
TPA 

MIA-
SFO 

ATL-
JAX 

LAS-
PIT 

BOS-
MSP 

DCA-
MSP 

CLE-
PHX 

CLT-
ORD 

DFW-
MIA 

CMH-
MDW 

IAH-
PHL 

JFK-
SEA 

EWR-
SEA 

ORD-
PBI 

CMH-
ORD 

IAD-
LAS 

IAH-
PHX 

DTW-
PHL 

IAD-
ORD 

CLT-
MCO 

ABQ-
LAS 

DAL-
LBB 

DEN-
DTW 

IAH-
SFO 

EWR-
SAN 
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Route 
DAL-
MCI 

MSP-
SEA 

OGG-
SFO 

JFK-
ROC 

DEN-
STL 

CLE-
RSW 

ATL-
RIC 

ORD-
PIT 

CLE-
LGA 

ATL-
SEA 

BWI-
MDW 

BOS-
SEA 

ANC-
SEA 

AUS-
LAS 

PDX-
SLC 

DTW-
STL 

FLL-
MCO 

LAS-
OMA 

PIT-
TPA 

HOU-
LAS 

FLL-
PVD 

BNA-
LAS 

LGA-
STL 

ABQ-
LAX 

RNO-
SEA 

Route 
SLC-
SNA 

BWI-
PBI 

HOU-
MSY 

ORD-
SAT 

ISP-
PBI 

BOS-
PHX 

CMH-
TPA 

DTW-
MIA 

LGA-
MSP 

BOS-
SAN 

GEG-
PDX 

DFW-
MDW 

AUS-
SJC 

ATL-
DAY 

PDX-
SFO 

MHT-
PHL 

DFW-
SJC 

BWI-
CLE 

DFW-
SLC 

SFO-
SNA 

PHX-
RNO 

DTW-
MSP 

LGA-
MCI 

FLL-
ISP 

FLL-
PIT 

Route 
ATL-
MKE 

DFW-
MCI 

BWI-
SAN 

DTW-
IAH 

BDL-
ORD 

ORD-
RDU 

MDW-
OAK 

MCO-
ROC 

EWR-
RDU 

MCO-
SFO 

PHL-
PVD 

MKE-
RSW 

ANC-
FAI 

CLT-
DFW 

JAX-
PHL 

CLE-
FLL 

BNA-
DTW 

CMH-
LGA 

MDW-
SAN 

BDL-
PBI 

CMH-
PHX 

BWI-
ISP 

AUS-
ORD 

BOS-
CLT 

BNA-
TPA 

Route 
MCO-
SLC 

ATL-
IND 

IAH-
SLC 

DFW-
IAD 

BOS-
IAH 

ORD-
TUS 

PHL-
SAN 

IND-
LAX 

JFK-
MSP 

EWR-
MSP 

PSP-
SEA 

LAS-
MIA 

ATL-
STL 

PDX-
SEA 

FLL-
MSP 

DTW-
PBI 

BNA-
LAX 

CLT-
EWR 

RDU-
TPA 

HOU-
MDW 

FLL-
PHX 

DTW-
SFO 

CVG-
ORD 

ATL-
HOU 

LAS-
LGB 

Route 
BWI-
RSW 

ONT-
PDX 

BWI-
CLT 

DEN-
SMF 

IAH-
MIA 

DAL-
STL 

LAS-
RDU 

BUF-
BWI 

BWI-
MIA 

CLT-
LAS 

DAL-
ELP 

ATL-
SAN 

MKE-
TPA 

BWI-
RDU 

AUS-
DEN 

AUS-
PHX 

MSP-
PHL 

IAD-
TPA 

BOS-
OAK 

MCO-
MSY 

DAL-
LIT 

PHX-
TPA 

AMA-
DAL 

FLL-
STL 

EWR-
SLC 

Route 
BNA-
FLL 

IAH-
SAN 

ELP-
PHX 

ABQ-
DAL 

CLE-
LAX 

ATL-
SNA 

DCA-
MCI 

ATL-
CLT 

FLL-
IND 

AUS-
JFK 

ATL-
CLE 

ATL-
MSY 

CLT-
LAX 

MCI-
STL 

ALB-
BWI 

BOS-
LGB 

BWI-
STL 

IND-
LGA 

RSW-
STL 

DFW-
RDU 

DAL-
MAF 

HNL-
PDX 

PHX-
SAT 

LGA-
PIT 

JFK-
SJC 

Route 
SAN-
TUS 

IAH-
SEA 

LAX-
SAT 

PSP-
SFO 

ORD-
SJC 

DCA-
RSW 

BNA-
PHX 

BWI-
SAT 

HNL-
PHX 

BWI-
CMH 

DEN-
JFK 

BWI-
SLC 

BNA-
DFW 

HOU-
SAT 

MCO-
MIA 

PDX-
RNO 

PHX-
PVD 

FLL-
MKE 

BOS-
RDU 

PHX-
PIT 

STL-
TPA 

FNT-
MCO 

DAL-
MSY 

HOU-
HRL 

DEN-
IND 

Route 
DAL-
TUL 

ISP-
TPA 

MCO-
SDF 

BWI-
SDF 

EWR-
SRQ 

DTW-
SAN 

ATL-
BDL 

FLL-
MCI 

BDL-
RSW 

MKE-
MSP 

FLL-
IAH 

BUF-
FLL 

CLT-
FLL 

DEN-
SAT 

ISP-
MDW 

DFW-
IND 

BNA-
ORD 

DCA-
PBI 

BDL-
LAS 

DEN-
MKE 

MDW-
OMA 

ATL-
RSW 

BOS-
DTW 

BWI-
JAX 

HOU-
LAX 
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Route 
IAH-
TPA 

DAY-
MCO 

DTW-
EWR 

BWI-
IAH 

BOS-
SLC 

BNA-
RDU 

DFW-
SAT 

MCO-
SYR 

PVD-
RSW 

LGB-
SEA 

MCI-
TPA 

DEN-
ONT 

CLE-
TPA 

DEN-
MIA 

IAH-
MSP 

DEN-
OMA 

LAS-
OKC 

DCA-
LAX 

HNL-
SAN 

OGG-
SEA 

MSP-
STL 

MDW-
PHL 

BUF-
LAS 

BHM-
MCO 

DFW-
ONT 

Route 
BOI-
GEG 

ACY-
FLL 

SFO-
SLC 

MDW-
SDF 

IAD-
SEA 

ACY-
MCO 

LAX-
MKE 

ORD-
PDX 

DCA-
LAS 

MIA-
TPA 

PHL-
STL 

CLT-
TPA 

ONT-
SLC 

CLT-
PHL 

DCA-
RDU 

IAD-
MIA 

JAX-
LGA 

ABQ-
DEN 

MCO-
SAN 

BDL-
LAX 

JFK-
MSY 

DFW-
SMF 

BNA-
DEN 

ATL-
PHF 

DCA-
SEA 

Route 
BWI-
SEA 

RNO-
SAN 

HNL-
ORD 

MCI-
SAN 

BNA-
LGA 

CLE-
EWR 

CLT-
MIA 

AUS-
BWI 

BDL-
PHX 

SLC-
SMF 

DEN-
OAK 

PIT-
RSW 

LAX-
PIT 

LGA-
RIC 

RNO-
SJC 

ATL-
SAT 

MEM-
ORD 

PHL-
SLC 

MIA-
STL 

LAX-
LGA 

EWR-
SNA 

CMH-
LAX 

HOU-
STL 

JAX-
ORD 

HPN-
ORD 

Route 
DFW-
MKE 

LGA-
MKE 

MCO-
MEM 

MDW-
PIT 

PHX-
RDU 

AUS-
HOU 

MCO-
ORF 

BQN-
JFK 

BWI-
HOU 

DCA-
MDW 

PHL-
SEA 

DFW-
PDX 

MCO-
PDX 

LAX-
SAN 

GEG-
LAS 

BNA-
CLE 

IAH-
SNA 

LAS-
PVD 

HOU-
TUL 

ROC-
TPA 

ELP-
LAS 

LAS-
LGA 

DTW-
SEA 

HOU-
PHX 

BUR-
PDX 

Route 
DCA-
PHX 

FLL-
RDU 

DCA-
STL 

CLT-
DEN 

BOS-
SJC 

GSO-
LGA 

BOI-
SLC 

EWR-
JAX 

SAN-
STL 

ATL-
AUS 

DEN-
TUS 

DCA-
IND 

OAK-
RNO 

DAL-
IAH 

DFW-
MSY 

MCO-
RIC 

MCO-
SAT 

SJU-
STT 

SJC-
SLC 

CLE-
IAH 

IAD-
SJU 

KOA-
LAX 

BHM-
BWI 

DFW-
PIT 

BNA-
MCI 

Route 
CLE-
STL 

LAX-
RDU 

CMH-
DFW 

OMA-
ORD 

CLE-
DFW 

LAX-
LIH 

BUR-
SFO 

CVG-
MCO 

LAS-
SDF 

OMA-
STL 

MSP-
SLC 

BOI-
LAS 

BDL-
PHL 

CVG-
LGA 

EWR-
STL 

AUS-
MCO 

ABQ-
OAK 

SEA-
TUS 

MDW-
SRQ 

IND-
PHL 

ATL-
SJU 

BNA-
HOU 

LGA-
MEM 

LGA-
MYR 

BUR-
DFW 

Route 
CLT-
SFO 

IAH-
OAK 

BDL-
SJU 

SJU-
TPA 

FLL-
SEA 

EWR-
HNL 

KOA-
SFO 

DTW-
MCI 

PHX-
TUL 

ABQ-
SAN 

DFW-
JAX 

BNA-
PHL 

ACK-
HYA 

IAD-
LGA 

DEN-
PIT 

DEN-
RDU 

GEG-
PHX 

DCA-
MKE 

DEN-
MSY 

BHM-
TPA 

MSY-
TPA 

AUS-
ELP 

CAK-
LGA 

EWR-
PIT 

AUS-
SAN 

Route 
IND-
ORD 

LAX-
MSY 

MIA-
SEA 

AUS-
BOS 

LIH-
OGG 

HOU-
MCO 

LGB-
SLC 

BWI-
MCI 

BUF-
LGA 

BOS-
CLE 

SDF-
TPA 

ATL-
CMH 

CLT-
DTW 

OKC-
PHX 

LAS-
MHT 

AUS-
DFW 

DCA-
JAX 

LGA-
MSY 

CVG-
RSW 

IAH-
TUL 

COS-
LAS 

MCI-
MSP 

ORD-
PVD 

MCO-
OMA 

BOS-
PIT 



 

InterVISTAS: Airport Competition and Air Fares 49 

Route 
MIA-
RDU 

IAH-
MCI 

BNA-
JAX 

LAS-
MSY 

DSM-
LAS 

IAH-
PIT 

BOI-
PHX 

DFW-
OAK 

DEN-
HNL 

FLL-
OAK 

FAT-
LAS 

HOU-
OKC 

MCI-
PHL 

DTW-
RDU 

BTV-
JFK 

CLT-
IAD 

ATL-
CAK 

ELP-
SAT 

MSY-
ORD 

DCA-
SAN 

ATL-
SRQ 

CVG-
EWR 

SEA-
STL 

EWR-
MKE 

IAD-
PHX 

Route 
SEA-
TPA 

CMH-
EWR 

CLE-
DEN 

DCA-
EWR 

SFO-
TPA 

BWI-
DTW 

CVG-
LAS 

ATL-
JFK 

ATL-
BUF 

ALB-
TPA 

BUF-
PHX 

BUF-
EWR 

BWI-
DAY 

HNL-
SLC 

CLT-
IAH 

LGB-
PHX 

BDL-
DFW 

MSP-
SNA 

CLT-
PHX 

MCI-
SEA 

IND-
SAN 

RNO-
SLC 

ATL-
PDX 

BOS-
CVG 

BWI-
IND 

Route 
CVG-
DFW 

HOU-
MAF 

CMH-
DEN 

LAX-
MEM 

DFW-
MEM 

MCO-
SMF 

CAK-
MCO 

HNL-
SMF 

LGA-
PHX 

ALB-
LAS 

LAS-
ORF 

RNO-
SNA 

LGA-
PHF 

DEN-
RNO 

MKE-
PHL 

BWI-
MSP 

MDW-
SEA 

LIH-
SFO 

RDU-
SAN 

SAT-
STL 

CHS-
LGA 

BWI-
SFO 

MCI-
SAT 

IAH-
SJC 

DAL-
HRL 

Route 
SFO-
STL 

BOI-
LAX 

IND-
MSP 

DCA-
OMA 

RDU-
SFO 

MSP-
PDX 

JAX-
LAS 

DEN-
OKC 

BOS-
JAX 

FLL-
SAN 

JFK-
ONT 

AUS-
LBB 

DCA-
MSY 

SAN-
TPA 

ORF-
SAN 

MDW-
RDU 

CVG-
LAX 

LGA-
SAV 

ABQ-
DFW 

BNA-
SAN 

BOS-
STL 

BOS-
MKE 

IAH-
OKC 

IND-
MCI 

CLE-
MSP 

Route 
SLC-
STL 

EWR-
SAT 

EWR-
MDW 

AUS-
EWR 

AUS-
SEA 

BUF-
ORD 

ATL-
HNL 

DCA-
PVD 

DFW-
RIC 

HOU-
LGA 

DCA-
SLC 

CMH-
PHL 

IAH-
PDX 

ELP-
LAX 

BNA-
MSY 

DCA-
SAT 

IAH-
IND 

SAN-
SAT 

DCA-
MEM 

DTW-
SAT 

OAK-
ORD 

DCA-
SFO 

ABQ-
DCA 

BWI-
OAK 

MDW-
MHT 

Route 
BHM-
DFW 

DEN-
TUL 

EWR-
MCI 

IAH-
STL 

JFK-
SYR 

EWR-
IND 

DFW-
OMA 

HNL-
SJC 

ATL-
SMF 

BOS-
MCI 

DFW-
ELP 

CVG-
TPA 

IND-
SFO 

ATL-
ROC 

BDL-
MSP 

PIT-
SFO 

ORD-
RIC 

BOI-
DEN 

CLE-
SFO 

CMH-
STL 

BOS-
MDW 

IAH-
RDU 

BDL-
RDU 

JFK-
SMF 

BOS-
ROC 

Route 
ATL-
FNT 

ORD-
SMF 

GEG-
LAX 

MDW-
PVD 

GEG-
OAK 

IAH-
ONT 

CLT-
MSP 

OGG-
PHX 

OAK-
PHL 

CLT-
DCA 

DFW-
HNL 

ABQ-
SEA 

ORD-
TUL 

DTW-
IAD 

BDL-
DEN 

FLL-
SFO 

BOS-
IND 

EWR-
PDX 

DAY-
LGA 

ELP-
HOU 

BOS-
RIC 

BNA-
DCA 

BNA-
EWR 

ALB-
ORD 

MSY-
PHL 

Route 
ISP-
LAS 

ABQ-
BWI 

SAT-
SEA 

MCI-
SFO 

AUS-
BNA 

MSP-
RDU 

BWI-
PDX 

CMH-
MSP 

BNA-
SEA 

ORD-
ORF 

IAD-
IAH 

MDW-
SMF 

MKE-
SFO 

ABQ-
ORD 

BDL-
DCA 

ABQ-
LGA 

BOS-
PDX 

EWR-
MSY 

GCN-
VGT 

IAD-
MSP 

LGA-
SFO 

BDL-
CLT 

BWI-
MSY 

RDU-
SEA 

OGG-
SAN 
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Route 
BOS-
BUF 

BUF-
MDW 

Route 
BOS-
CMH 

BOS-
PHF 

Route 
DTW-
PDX 

OAK-
OGG 

Route 
HNL-
OAK 

JFK-
RDU 

Route 
ANC-
DEN 

IAD-
JFK 

Route 
JAX-
JFK 

JFK-
PIT 

Route 
ATL-
HPN 

CLT-
JFK 

Route 
JFK-
RIC 
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European Routes in Dataset  
Ranked by number of origin-destination passengers  

Route 
MAD-
BCN 

TLS-
ORY 

LIN-
FCO 

ORY-
NCE 

PMI-
BCN 

MUC-
HAM 

OSL-
BGO 

TRD-
OSL 

LHR-
CDG 

MUC-
DUS 

TXL-
MUC 

MUC-
CGN 

LHR-
DUB 

LHR-
AMS 

LHR-
EDI 

ORY-
MRS 

PMI-
MAD 

STN-
DUB 

SKG-
ATH 

GOT-
ARN 

LHR-
GLA 

LIN-
CTA 

SVQ-
BCN 

Route 
SVG-
OSL 

LIN-
NAP 

SVO-
LED 

FCO-
CTA 

STR-
HAM 

ARN-
CPH 

STR-
TXL 

IST-
ADB 

TXL-
FRA 

MAD-
AGP 

LPA-
MAD 

TFN-
MAD 

ORY-
BOD 

OSL-
CPH 

LHR-
FRA 

TXL-
CGN 

PMO-
FCO 

ESB-
IST 

FCO-
CDG 

HEL-
ARN 

MAD-
BIO 

LIS-
FNC 

ZRH-
LHR 

Route 
OSL-
ARN 

MAN-
LHR 

TXL-
DUS 

FCO-
CAG 

LIN-
PMO 

TRN-
FCO 

MUC-
LHR 

HER-
ATH 

BCN-
AGP 

SXB-
ORY 

OUL-
HEL 

MAN-
DUB 

LIN-
LHR 

AMS-
BCN 

MMX-
ARN 

LGW-
DUB 

TFN-
LPA 

BCN-
CDG 

FRA-
HAM 

MAD-
ORY 

VLC-
MAD 

LHR-
MAD 

LPL-
BFS 

Route 
LGW-
GVA 

IST-
ADA 

MUC-
FRA 

LCA-
ATH 

LGW-
EDI 

LPA-
FUE 

STN-
GLA 

IST-
AYT 

STN-
EDI 

EDI-
BHX 

LHR-
BRU 

TOS-
OSL 

LGW-
AMS 

MAD-
FCO 

LPA-
ACE 

TFN-
SPC 

LLA-
ARN 

BIO-
BCN 

LHR-
ARN 

VLC-
PMI 

HAM-
DUS 

SVG-
BGO 

HAM-
CGN 

Route 
LHR-
GVA 

MAD-
CDG 

NCE-
CDG 

LHR-
BHD 

BCN-
BRU 

STN-
CIA 

STN-
PIK 

DUB-
BHX 

FCO-
BCN 

MAD-
LCG 

LHR-
ABZ 

LTN-
GLA 

LIN-
BRI 

ORK-
LGW 

MUC-
HAJ 

SCQ-
MAD 

LTN-
EDI 

LTN-
GVA 

FCO-
LHR 

OSL-
BOO 

MPL-
ORY 

LGW-
ALC 

LGW-
AGP 

Route 
MAD-
BRU 

LIS-
LHR 

MXP-
FCO 

LHR-
DUS 

LIN-
CAG 

MAD-
ALC 

LGW-
BCN 

IBZ-
BCN 

LHR-
BCN 

VIE-
DUS 

UME-
ARN 

TRD-
BGO 

ORK-
DUB 

LHR-
CPH 

MAN-
LGW 

STN-
BFS 

FRA-
CDG 

OVD-
MAD 

LTN-
AMS 

LTN-
BFS 

MAD-
LGW 

LHR-
ATH 

TXL-
ZRH 

Route 
GVA-
CDG 

VCE-
FCO 

LIN-
CDG 

MUC-
CDG 

AMS-
CPH 

ZRH-
DUS 

ZRH-
HAM 

ORY-
BCN 

PMI-
DUS 

VGO-
MAD 

RHO-
ATH 

CDG-
AMS 

GLA-
BHX 

MAN-
AGP 

LIS-
MAD 

ZRH-
VIE 

OSD-
ARN 

STR-
DUS 

MMX-
BMA 

STN-
GRO 

STN-
HHN 

DUB-
EDI 

MXP-
BCN 

Route 
LGW-
JER 

LTN-
DUB 

LGW-
BFS 

TLS-
CDG 

VIE-
LHR 

LPL-
DUB 

BCN-
ALC 

STN-
NCL 

LHR-
IST 

GOT-
BMA 

VIE-
TXL 

MAD-
AMS 

EDI-
BRS 

PMI-
ALC 

STN-
BGY 

VIE-
FRA 

PMI-
FRA 

OSL-
LHR 

VIE-
CDG 

ORY-
LIS 

MAH-
BCN 

STR-
HAJ 

GVA-
AMS 
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Route 
FCO-
BRI 

GLA-
BRS 

STN-
ORK 

XRY-
MAD 

LPL-
AMS 

SVO-
CDG 

MUC-
PMI 

LHR-
LCA 

BFS-
EDI 

GLA-
BFS 

MXP-
CDG 

MAN-
EDI 

TXL-
NUE 

OSL-
AES 

LTN-
AGP 

VIE-
HAM 

LIS-
BCN 

AAL-
CPH 

PMI-
HAM 

GCI-
LGW 

VCE-
LGW 

TXL-
AMS 

NCE-
LHR 

GOA-
FCO 

MAN-
AMS 

Route 
LGW-
FAO 

HEL-
CPH 

FCO-
BRU 

BRS-
DUB 

VLC-
STN 

THF-
CGN 

ORY-
PUF 

GVA-
BRU 

WAW-
LTN 

LCY-
EDI 

STN-
BTS 

PRG-
CDG 

VCE-
CTA 

CDG-
BHX 

ZRH-
CDG 

TLS-
LGW 

SNN-
DUB 

STN-
PRG 

DUB-
CDG 

DUS-
CDG 

HEL-
LHR 

MLH-
ORY 

STN-
SNN 

STN-
SZG 

PRG-
LHR 

Route 
LTN-
CDG 

ATH-
CDG 

TRN-
NAP 

DUB-
EMA 

LHR-
HAM 

ATH-
CHQ 

KZN-
DME 

MAD-
FRA 

MAD-
ACE 

OSL-
KRS 

MAN-
ALC 

MAD-
MXP 

PMI-
IBZ 

BHX-
AGP 

STN-
KRK 

LPL-
IOM 

AMS-
BHX 

ALC-
BHX 

STN-
NYO 

STN-
CPH 

STN-
AMS 

SXF-
BSL 

TRF-
STN 

STN-
TSF 

TFS-
LGW 

Route 
TOS-
BOO 

DUB-
BVA 

LTN-
BCN 

TFS-
MAN 

TLN-
ORY 

CPH-
CDG 

VCE-
CDG 

TGD-
BEG 

NUE-
DUS 

ZRH-
AMS 

LTN-
BUD 

NCL-
LHR 

MAN-
BFS 

OPO-
ORY 

FCO-
AMS 

STN-
GSE 

NCL-
BRS 

MAN-
CDG 

VRN-
FCO 

KUO-
HEL 

PMO-
BLQ 

BLQ-
CTA 

BHD-
BHX 

MUC-
BRE 

TRD-
BOO 

Route 
PRG-
LGW 

PIK-
DUB 

LBA-
DUB 

OVD-
BCN 

FRA-
CPH 

ORY-
BIQ 

VIE-
CGN 

OSL-
EVE 

MUC-
BCN 

MUC-
FCO 

LIN-
BDS 

SXF-
MUC 

SXF-
CGN 

PMI-
AGP 

VIE-
BRU 

TFN-
BCN 

MRS-
CDG 

LIS-
BRU 

BRS-
BFS 

NCE-
LTN 

NCL-
BFS 

SXF-
LTN 

AMS-
BUD 

VIE-
STR 

FCO-
ATH 

Route 
STN-
LBC 

ZRH-
HAJ 

LCY-
GVA 

SVO-
KGD 

SCQ-
BCN 

SVQ-
PMI 

MAD-
IBZ 

STR-
PMI 

SVO-
FRA 

GVA-
BCN 

IST-
ECN 

OLB-
FCO 

SVQ-
VLC 

MOL-
OSL 

NUE-
HAM 

SVQ-
MAD 

STN-
GVA 

STR-
SXF 

STN-
LYS 

WAW-
LHR 

PMI-
MAH 

CRL-
DUB 

LPL-
GVA 

MJT-
ATH 

TXL-
LHR 

Route 
SOU-
GLA 

STR-
CDG 

LIN-
ORY 

KEF-
CPH 

MUC-
CPH 

MUC-
AMS 

BRU-
CPH 

VKO-
KRR 

FRA-
BCN 

MRS-
BIA 

MUC-
FMO 

LCG-
BCN 

TZX-
IST 

MRS-
AJA 

LIS-
LGW 

ESB-
ADB 

STN-
OPO 

CIA-
CRL 

CIA-
BVA 

GRO-
CIA 

TSF-
CRL 

SOU-
EDI 

GLA-
LGW 

AXD-
ATH 

LHR-
AGP 

Route 
IST-
FRA 

ZRH-
FRA 

VIE-
HAJ 

ORY-
BES 

STN-
RIX 

TXL-
CDG 

VGO-
BCN 

MUC-
DRS 

GRO-
HHN 

HHN-
BGY 

HHN-
CIA 

SVQ-
ORY 

REG-
LIN 

CDG-
BOD 

MAN-
BHD 

AMS-
ARN 

VCE-
PMO 

LYS-
LHR 

OTP-
CDG 

IST-
AMS 

LPA-
BCN 

SVO-
ROV 

MRS-
LGW 

TFN-
ACE 

BVA-
BGY 



 

InterVISTAS: Airport Competition and Air Fares 53 

Route 
GRO-
BVA 

PIK-
BVA 

STN-
PSA 

ZRH-
GVA 

LIS-
PDL 

MAN-
IOM 

STN-
AGP 

STN-
TXL 

LYS-
BOD 

NOC-
LGW 

CIA-
EMA 

SNN-
LGW 

VIE-
FCO 

STN-
LEI 

BFS-
BHX 

STN-
MJV 

LTN-
BGY 

GRO-
BGY 

NYO-
BVA 

LHR-
BUD 

BRS-
ALC 

EDI-
EMA 

MXP-
LHR 

BGY-
BTS 

FCO-
DUS 

Route 
TFS-
DUS 

STN-
SXF 

NYO-
HHN 

HAM-
CDG 

NTE-
LYS 

SVO-
KBP 

GRO-
CRL 

TRN-
STN 

VST-
LTN 

RNN-
CPH 

OSL-
AMS 

AGP-
EMA 

RVN-
HEL 

MXP-
BRU 

LIS-
GVA 

LPL-
AGP 

MXP-
AMS 

LHR-
DME 

GVA-
BRS 

LTN-
ALC 

STN-
ALC 

SOU-
MAN 

ODS-
KBP 

STN-
BCN 

ARN-
CDG 

Route 
EMA-
ALC 

SUF-
FCO 

NCL-
DUB 

LGW-
CIA 

STR-
BRE 

CRL-
BGY 

XRY-
STN 

LIS-
CDG 

EDI-
AMS 

MLN-
AGP 

SXF-
DUS 

GLA-
EMA 

STN-
MUC 

TFS-
FRA 

TFS-
MUC 

AGH-
ARN 

ZRH-
LCY 

FCO-
AHO 

LIS-
OPO 

SXF-
ORY 

BRU-
ATH 

VCE-
NAP 

OSL-
HAU 

HAM-
DRS 

TXL-
PMI 

Route 
CWL-
EDI 

TSF-
CIA 

LGW-
INV 

MAD-
EAS 

LHR-
CGN 

SVO-
PRG 

PMI-
BIO 

LGW-
BHD 

SDL-
ARN 

LPA-
FRA 

STR-
LHR 

VAA-
HEL 

LPL-
CDG 

LPL-
BCN 

WAW-
CDG 

STN-
LDY 

LTN-
BSL 

MAD-
LTN 

SVO-
LHR 

PMI-
HAJ 

TLS-
LYS 

MAD-
MUC 

MAD-
FUE 

VRN-
NAP 

ZRH-
BCN 

Route 
KBP-
DOK 

OPO-
FNC 

ORY-
GVA 

MUC-
BRU 

ORY-
LYS 

RIX-
DUB 

CFU-
ATH 

BIO-
AGP 

STN-
FDH 

TFS-
MAD 

BFS-
EMA 

BRS-
AGP 

STN-
FKB 

SXF-
CIA 

ROV-
VKO 

NCE-
GVA 

MAD-
LIN 

ZRH-
CPH 

VKO-
LED 

AGP-
DUB 

VKO-
KUF 

VLC-
BCN 

LPA-
DUS 

LCY-
AMS 

TRS-
FCO 

Route 
LHR-
LBA 

STN-
MMX 

PRG-
BRU 

VIE-
AMS 

BRU-
BHX 

VCE-
BCN 

MLA-
LGW 

ORY-
PGF 

MAN-
BRU 

BCN-
DUS 

FRA-
FCO 

VLC-
CDG 

FRL-
CTA 

ZRH-
CGN 

LPA-
MUC 

KGD-
DME 

HEL-
AMS 

MAN-
GLA 

VIE-
MUC 

CGN-
CDG 

STN-
BLK 

STN-
EIN 

BCN-
CPH 

SVO-
MXP 

FRA-
DRS 

Route 
STN-
AAR 

PEE-
DME 

STN-
BIO 

MXP-
LGW 

SXF-
LGW 

LTN-
DTM 

SXF-
MST 

ORK-
LHR 

STN-
NUE 

STN-
DUS 

PRG-
AMS 

AMS-
BRS 

STN-
SVQ 

JKH-
ATH 

KGS-
ATH 

PRG-
EMA 

SXB-
CDG 

TRN-
CTA 

LTN-
FAO 

TFN-
FUE 

STR-
MXP 

HEL-
CDG 

LGW-
CPH 

PMI-
CGN 

TFS-
HAM 

Route 
CWL-
DUB 

VLC-
BRU 

FNC-
LGW 

BSL-
CDG 

STN-
NRN 

ZRH-
ARN 

JYV-
HEL 

OSL-
HEL 

FRA-
DUS 

IST-
BRU 

SAW-
TZX 

ROV-
DME 

BGY-
DUS 

PRG-
MAN 

KRP-
CPH 

MAD-
GVA 

STN-
FRL 

STN-
GRX 

LTN-
ABZ 

HAM-
LGW 

UME-
BMA 

LIS-
AMS 

ZAG-
DBV 

AMS-
EMA 

LHR-
HAJ 
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Route 
VKO-
MRV 

PRG-
MAD 

MXP-
ATH 

ZRH-
BRU 

SKG-
LCA 

VRN-
CTA 

AGP-
DUS 

RTM-
LCY 

DME-
AER 

LBA-
AMS 

DRS-
CGN 

STR-
DRS 

SAW-
ADB 

NCL-
LGW 

LED-
DME 

PMI-
DTM 

FLR-
LGW 

MAD-
DUS 

NCE-
AMS 

NCE-
BRU 

MPL-
CDG 

VNO-
LGW 

HEL-
BRU 

SVQ-
TFN 

GVA-
FRA 

Route 
NCE-
LGW 

MXP-
IST 

OTP-
LHR 

LPA-
HAM 

OSL-
ALF 

OLB-
LIN 

TSF-
BVA 

VIE-
NUE 

RKV-
AEY 

WRO-
WAW 

LTN-
KTW 

TFS-
LTN 

SVO-
IST 

SVG-
ABZ 

STN-
GNB 

STR-
STN 

GLA-
DUB 

CDG-
BUD 

CPH-
AGP 

MME-
LHR 

MUC-
MXP 

MXP-
DUS 

RNB-
ARN 

LGW-
ABZ 

KGD-
LED 

Route 
MXP-
LIS 

LUG-
GVA 

TXL-
FCO 

FRA-
AMS 

CDG-
BLQ 

FRA-
AGP 

KTW-
DTM 

FRA-
ARN 

AGP-
CDG 

WAW-
GDN 

SUF-
LIN 

ZRH-
MAD 

VCE-
MAD 

LHR-
KEF 

OTP-
FCO 

LUX-
LCY 

NCL-
CDG 

ZRH-
BEG 

FRA-
ATH 

ZRH-
PMI 

DUS-
BHX 

FRA-
BHX 

MAD-
GRX 

MXP-
CGN 

IST-
ATH 

Route 
FRA-
BRE 

LCY-
FRA 

NCE-
CPH 

STN-
RTM 

STN-
REU 

GVA-
CIA 

MAN-
LCY 

TFS-
BHX 

GCI-
JER 

TIA-
MXP 

SVO-
MMK 

SFT-
ARN 

GRX-
BCN 

ZRH-
MUC 

MAN-
MLA 

MAD-
CPH 

LIS-
LIN 

MXP-
PRG 

PFO-
LGW 

NTE-
CDG 

TFS-
BCN 

WAW-
LGW 

MAD-
PNA 

LIS-
FCO 

STN-
CGN 

Route 
ZRH-
MAN 

KSC-
BTS 

TFS-
BIO 

BGY-
AMS 

MLA-
LHR 

VIE-
OTP 

LCY-
DUB 

BGO-
AES 

OSL-
CDG 

SOU-
NCL 

FUE-
DUS 

SVO-
ARH 

PRG-
FRA 

PRG-
FCO 

AMS-
ATH 

PSA-
LGW 

JOE-
HEL 

VIE-
SVO 

MXP-
OTP 

SNN-
LHR 

MAN-
FRA 

MRS-
BOD 

OSL-
BDU 

STR-
BCN 

MXP-
FRA 

Route 
FCO-
BDS 

SVO-
FCO 

MAD-
DUB 

VLC-
MXP 

IST-
CDG 

ZRH-
IST 

SCQ-
PMI 

SKG-
DUS 

MAN-
FAO 

GLA-
BHD 

TFN-
VDE 

AMS-
AGP 

DUB-
ABZ 

LGW-
BUD 

OSL-
KSU 

NUE-
CDG 

ORK-
BHX 

SAW-
ADA 

MAN-
ABZ 

AGP-
BRU 

PAD-
PMI 

EDI-
BHD 

SVO-
AMS 

TRN-
CDG 

FLR-
CTA 

Route 
NAP-
CDG 

MUC-
ATH 

SVO-
MUC 

ZRH-
PRG 

WAW-
BRU 

VIE-
IST 

LGW-
ATH 

PMI-
LGW 

LTN-
GDN 

SVQ-
BIO 

ZRH-
DME 

BGY-
BRU 

IST-
DUS 

WAW-
FRA 

OTP-
ATH 

SVO-
KUF 

ZAG-
FRA 

SAW-
AYT 

LBA-
CDG 

LYS-
CDG 

GOT-
LHR 

TMP-
STN 

ORY-
IST 

VIE-
MAD 

BCN-
DUB 

Route 
MXP-
CPH 

WAW-
BUD 

LBA-
BFS 

MUC-
HEL 

PMO-
NAP 

ACE-
BCN 

SOU-
GCI 

AMS-
DUB 

OSL-
BRU 

FRA-
HEL 

FRA-
BUD 

NAP-
CTA 

NAP-
MXP 

MUC-
ARN 

FRA-
LED 

MUC-
IST 

HAM-
BCN 

HEL-
DUS 

SVO-
KRR 

PMO-
FLR 

VIE-
KBP 

VCE-
BRI 

SNN-
BRS 

VLC-
BGY 

LTN-
CIA 
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Route 
MAN-
CPH 

NYO-
CIA 

NYO-
BGY 

LPL-
CIA 

SVQ-
BGY 

STN-
DNR 

EIN-
DUB 

STN-
GRZ 

TRF-
BGY 

BGY-
EIN 

BGY-
ZAZ 

BLK-
DUB 

BTS-
HHN 

CIA-
DUB 

CIA-
EIN 

CIA-
FKB 

CRL-
CCF 

DUB-
BOH 

DUB-
DSA 

EGC-
STN 

EIN-
GRO 

GRO-
AHO 

GRO-
BOH 

GRO-
EMA 

GRO-
FKB 

Route 
GRO-
NRN 

GRO-
TSF 

GSE-
HHN 

HHN-
DUB 

HHN-
OPO 

HHN-
TSF 

LPL-
MJV 

MJV-
EMA 

MJV-
LTN 

NYO-
GRO 

NYO-
LBC 

NYO-
NRN 

PIS-
STN 

POZ-
STN 

PSA-
CRL 

PSA-
GRO 

PSA-
HHN 

PUF-
STN 

REU-
HHN 

RIX-
HHN 

SNN-
PIK 

STN-
AHO 

STN-
AOI 

STN-
BIQ 

STN-
CCF 

Route 
STN-
KIR 

STN-
KUN 

STN-
LCJ 

STN-
LIG 

STN-
NOC 

STN-
NQY 

STN-
PMO 

STN-
VBS 

TMP-
HHN 

TRF-
HHN 

VLC-
CIA 

VLL-
STN 

WRO-
STN 

STN-
FAO 

IST-
BJV 

OTP-
BRU 

NCE-
FCO 

LGW-
BLQ 

SKG-
HER 

ESB-
DIY 

SVO-
AER 

EDI-
CDG 

SVQ-
LPA 

FCO-
HAM 

ARN-
AGP 

Route 
ABZ-
AMS 

STN-
PMI 

TER-
LIS 

LIN-
AHO 

GLA-
ALC 

NAP-
LGW 

MUC-
AGP 

BRU-
BUD 

WAW-
DUB 

NCL-
ALC 

DUS-
ALC 

MUC-
DUB 

RKV-
EGS 

LPL-
GRO 

PIK-
BOH 

SPU-
ZAG 

OSL-
ALC 

FRA-
DUB 

SVO-
DUS 

NCE-
AJA 

VIE-
SOF 

NCE-
BIA 

DUS-
DRS 

AMS-
ALC 

FRA-
FUE 

Route 
SMI-
ATH 

DUB-
BRU 

SOU-
JER 

OPO-
CDG 

HAM-
BUD 

FRA-
BRU 

STN-
HAJ 

MAN-
PMI 

PMI-
FMO 

SXF-
BCN 

REG-
FCO 

TLL-
ARN 

PRG-
CPH 

WAW-
AMS 

TIV-
BEG 

LGW-
KRK 

LIS-
FRA 

SNN-
EMA 

ATH-
DUS 

VIE-
BCN 

FCO-
BUD 

NTE-
MRS 

PMO-
MXP 

TXL-
BGY 

KRR-
DME 

Route 
LGW-
CGN 

STN-
NAP 

FLR-
CDG 

STR-
IST 

LBA-
ALC 

OSL-
AGP 

SPC-
LPA 

NUE-
PMI 

KUF-
DME 

CPH-
BUD 

MAD-
ATH 

FCO-
DUB 

LED-
CDG 

KBP-
CDG 

OPO-
LHR 

LPL-
NCE 

SZF-
IST 

VIE-
PMI 

SOF-
ATH 

BGO-
CPH 

VKO-
UFA 

IST-
ASR 

PMI-
AMS 

FAO-
DUB 

ORY-
AJA 

Route 
ESB-
AYT 

DUS-
CPH 

ZRH-
FCO 

SKG-
STR 

FRA-
AYT 

VKO-
AER 

GLA-
AGP 

BCN-
ARN 

OSL-
RIX 

MRV-
DME 

NCE-
MUC 

ZRH-
LIS 

BCN-
ATH 

LPL-
PMI 

ZRH-
HEL 

FCO-
CPH 

SKG-
FRA 

JTR-
ATH 

HAM-
BSL 

LBA-
AGP 

REN-
DME 

TXL-
HEL 

VLC-
IBZ 

LGW-
BOD 

SKG-
MUC 

Route 
CPH-
ATH 

KRK-
DUB 

HEL-
BUD 

STN-
NCE 

NCE-
ARN 

ECN-
ADB 

ZRH-
ATH 

PMI-
LTN 

MUC-
AYT 

PRG-
BCN 

OTP-
BUD 

SXF-
DUB 

PRG-
ARN 

ORY-
BIA 

NCL-
AMS 

DUS-
AYT 

OSL-
BCN 

SXF-
PMI 

MXP-
AGP 

AMS-
CWL 

PMI-
BRE 

SIP-
KBP 

KBP-
DNK 

OSL-
NCE 

JMK-
ATH 
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Route 
CDG-
EMA 

NAP-
MUC 

Route 
IST-
DLM 

MAH-
MAD 

Route 
VCE-
MUC 

DUB-
BGY 

Route 
STR-
AYT 

IBZ-
DUS 

Route 
AYT-
ADB 

HAJ-
AYT 

Route 
BGY-
CIA 

HER-
DUS 
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Executive Summary 

 

Introduction 

In May 2014 Heathrow Airport submitted proposals for a third runway to the Airports 
Commission. In its proposal Heathrow suggests that the three-runway airport would be 
able to handle a typical hourly capacity of 128 movements. 

In October 2014 DFS was appointed by Gatwick Airport Ltd (GAL) to test whether this 
capacity would be achievable and, if not, to identify a realistic capacity given the 
operating methods proposed. 

DFS, the German Air Navigation Service Provider, has 25 years of experience of 
simulating the capacity of runway and airspace systems and has used its proven 
specialist modelling tools to test the validity of the Heathrow proposals. 

Methodology 

The approach taken was to: 

1. Review the runway proposals and operating modes submitted by 

Heathrow to identify those modes that are potentially the most 

challenging from a capacity perspective. 

2. Build a detailed simulation model of each runway mode to be tested with 

compliant procedures and flight-paths designed to replicate those 

proposed by Heathrow.   

3. Load the models with a busy day traffic sample designed to replicate the 

volume and traffic mix proposed by Heathrow. 

4. Test the capability of each scenario to accommodate the traffic sample 

and, by analysing the results, determine what level of throughput would 

be manageable within acceptable service levels. 

The definition of capacity used for this study is the maximum sustainable hourly 
throughput that can be accommodated by the runway/airspace system with average 
arrival and departure delays of no more than 10 minutes.  

The Scenarios tested 

 Two operating modes were identified for detailed modelling, as both appear to have 
dependencies and restrictions that could limit capacity. Both of these operating modes 
were modelled separately. 
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Period 1 (Scenario 1) 

In this operating mode Heathrow has proposed that the northern runway is used in mixed 
mode, the central runway is used for arrivals and the southern runway is used for 
departures. In this case the parallel arrivals streams are separated by 1,035m. While this 
meets the ICAO criteria for independent parallel arrivals, this is conditional on being able 
to safely separate the arriving aircraft at the point where they join the final approach path. 
The separation of aircraft for parallel independent approaches is usually achieved by 
vectoring aircraft on the different final approach vertically separated by 1000ft e.g. at 
4000ft and 5000ft. This is done at least 10 to 15NM away from the runway. Once the 
lateral track of aircraft is stabilised and the localiser signal has been established aircraft 
can start to descend and infringe the 1000ft vertical separation.  

Heathrow has proposed a system of curved approaches with aircraft joining the final 
approach at different points up to as close as 4nm from touch-down. This is to minimise 
the noise impact of aircraft on the population of West London. This pattern of curved 
approaches does not meet the current standards for independent approaches. Instead, 
arriving aircraft on adjacent approach paths will need to be separated by 2.5nm. This 
modelling scenario tested the capacity implications of this restriction. 

Period 3 (Scenario 2) 

In this operating mode Heathrow has proposed that the northern runway is used for 
arrivals, the central runway is used for departures and the southern runway is used in 
mixed mode. This creates two dependency situations: 

 Missed approaches to the northern runway could be in conflict with northern de-

partures from the central runway. To ensure the safe separation of aircraft a 2nm 

long ‘no-fly zone’ would be needed whereby departures from the central runway 

would not be cleared to take-off when arrivals to the northern are within this no-

fly zone. 

 Southern departures from the central runway could be in conflict with departures 

from the southern runway. To ensure a safe operation minimum radar separation 

(3nm) would be applied between aircraft departing on these tracks. 

Results 

Scenario 1 

This operating mode is restrictive for arriving flights as aircraft approaching adjacent 
runways need to be separated by 2.5nm. This means that the number of arriving aircraft 
that can be accommodated in a typical hour is less than the 64 proposed by Heathrow. 
The model shows that average arrival delays exceed one hour as there is too much 
arrivals volume in the schedule. The maximum sustainable arrivals throughput rate is 
around 50 per hour. As arrivals and departures capacity has to be balanced over the 
day, this means that the scheduling capacity of this operating mode is approximately 100 
movements per hour.  
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Scenario 2 

This operating mode is restrictive for departing flights owing to the interactions between 
departures on the central runway and missed-approaches on the northern runway, and 
between departures on the central and southern runways. This means that the number 
of departing aircraft that can be accommodated in a typical hour is less than the 64 
proposed by Heathrow. The model shows that average departure delays per aircraft 
exceed 65 minutes as there is too much departures volume in the schedule. The 
maximum sustainable departures throughput rate is around 59 per hour. As arrivals and 
departures capacity has to be balanced over the day, this means that the scheduling 
capacity of this operating mode is approximately 118 movements per hour. 

A further test was done replacing the reduced departure intervals used by NATS in the 
TAAM Ground Modelling simulation commissioned by Heathrow with separations based 
on current practice. In this case the departure capacity is reduced to 56 movements per 
hour and therefore the two-way capacity is approximately 112 movements per hour. 

Conclusions and Recommendations 

Heathrow has suggested a complex pattern of runway alternation and other practices 
(e.g. curved approaches to parallel runways) which introduce a high level of complexity 
and a degree of dependency into the operation. Assuming that these environmental 
mitigations are required in order to minimise the noise impact of the expanded airport, 
then the throughput will need to be reduced accordingly. In the worst case the achievable 
capacity may be as low as 100 movements per hour. At best the throughput will be 
around 118 movements per hour depending on the activated period. 

The capacity could possibly increase to 128 movements per hour but only if the runway 
operation and the ground movement pattern were optimised to maximise capacity. 
However this would require the removal of many of the environmental mitigation 
measures proposed by Heathrow including those designed to provide noise respite. 

These capacity estimates are derived from a model which seeks to replicate the 
Heathrow proposal using available information. However, owing to time limitations, the 
model does not fully simulate all the dependences identified and takes no account of the 
complex ground operation or of interactions with aircraft using other London airports. 
Therefore these estimates may symptomatically overstate the capacity potential.  

This work is meant to promote an awareness of the capacity limitations of the Heathrow 
proposals and is not meant to be a definitive statement of capacity. Given the critical 
importance of runway capacity in the Airports Commission’s considerations, it is 
recommended that the Commission carries out further, detailed studies to fully 
understand the true capability of the Heathrow proposal and how this is affected by the 
necessary environmental mitigation. 
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1 INTRODUCTION 
In May 2014 Heathrow Airport submitted proposals for a third runway to the Airports 
Commission. This proposal features a new runway located to the north and west of the 
existing airport. In its proposal Heathrow suggests the three-runway airport would be 
able to handle around 128 movements per hour. 
 
In October 2014 DFS was appointed by Gatwick Airport Ltd (GAL) to carry out detailed 
simulation modelling of the Heathrow proposal in order to confirm whether the stated 
capacity is achievable. This document is a short report describing the methodology and 
results of this simulation exercise. 
 
DFS, the German Air Navigation Service Provider, has conducted fast-time simulations 
since 1990 and has successfully carried out more than 250 simulation projects 
worldwide.  The DFS fast-time simulation team integrates the experience of civil and 
military air traffic controllers, flight data specialists, aeronautical engineers, pilots, and 
computer scientists. 

Heathrow has proposed a complex pattern of runway alternation, designed to mitigate 
air noise impacts. Each of the four runway operating modes, in each direction, has 
different characteristics which potentially affect the runway capacity. As the overall 
scheduling capacity of the airport has to reflect the constraints of the most restrictive 
operating mode, an exercise was carried out to identify which modes might have the 
lowest capacity.  

The modes selected were ‘Period 1 and Period 3 and the reasons for this are given in 
Chapter 3 and 4. As westerly operations are prevalent at Heathrow, only operations in 
the ‘27’ direction were considered in this analysis.  

The simulation modelling covers the runway system only. The taxiway and apron system 
was not modelled and therefore gate and taxiing delays could not be measured. However 
this is purely down to resource and timescale limitations and given the complex taxiway 
layout at Heathrow, these issues should not be neglected by the Airports Commission. 
This is because the ground operation can have a marked effect on the effectiveness and 
complexity of the airspace operation and vice versa. 
 
When this work was started there was a limited amount of information publically available 
on the Heathrow proposal. The initial work was based on material published in the 
following documents: 
 

 Taking Britain further, Heathrow’s plan for connecting the UK to growth, 
Volume1 Technical Submission  

 Heathrow’s North-West Runway Air and Ground Noise Assessment by AMEC  
 
During the course of the study, in December 2014, further Heathrow material was 
published by the Airports Commission. This included details of an airfield simulation 
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exercise carried out by NATS1 and more detailed plans of the proposed arrivals and 
departures routes2. This material was reviewed and, where possible, reflected in the 
DFS modelling. 
 
Given the limited public availability of information on the Heathrow proposal it is 
inevitable that differences will exist between the assumptions made by DFS and those 
made by Heathrow Airport. However, given the detailed nature of the modelling exercise 
described in this report, we are confident that the issues raised are relevant and realistic. 
The report is meant to promote an awareness of the potential capacity limitations of the 
Heathrow proposal and to prompt further work to investigate these so that the Airports 
Commission has an accurate basis on which to evaluate and compare the shortlisted 
options.    
 
Chapter 2 contains a description of the general methodology adopted for the simulation 
modelling including conditions, traffic samples and dependencies valid for all scenarios. 
 
Chapter 3 describes the simulation modelling of LHR ‘Period 1’  
 
Chapter 4 describes the simulation modelling of LHR ‘Period 3’ 
 
Chapter 5 provides a conclusion and recommendations 
  

                                                

1 Heathrow Airport R3 NW MDL W TAAM Modelling, Modelling Assumptions and Results 
Version 2.0 

2 NATS Support to the Airports Commission, Appraisal Module 14: Operational 
Efficiency: Airspace Efficiency Report. 
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2 METHODOLOGY 

2.1 SIMULATION MODEL 

The simulation was conducted with the fast-time simulation tool AirTOp3 Version 2.3.15 
or later. This software, which was developed by Airtopsoft and the DFS Deutsche 
Flugsicherung GmbH, is used in the operational planning and innovation department of 
DFS. 

Unlike other simulation tools, simulations on the AirTOp system can display the 
movements of aircraft in a manner similar to the display on a radar console. It is possible 
to provide the customer with an overview of the status of the simulation and/or of the 
project at any time. 

In the simulation phase the following functions are dynamically superimposed on each 
individual aircraft whose flight plan was entered during the definition phase 

 Calculation of the actual flight profile from the overall traffic situation for positioning 
in the landing sequence 

 Calculation of the actual take-off sequence by placing each departure in a ‘take-off 
window’ which is determined by the traffic situation 

 Generation of holding procedures in cases where landings cannot be organized 
with other delaying procedures like radar vectors and speed control 

 Calculation of and compliance with the prescribed separation minima (separation 
criteria) taking into account wake vortices. 

Flexible and continuously adjustable views permit both individual aircraft and complex 
traffic structures to be displayed. It is also possible to use AirTOp for modelling all ground 
movement of aircraft, tugs and other vehicles in a user definable level of accuracy. Since 
the purpose of this simulation study is simply the runway capacity the ground movement 
was not modelled in the simulation. 

The following features can also be displayed 

 Delay distribution 

 Holding patterns 

 Vertical flight profiles and 

 Time-dependency of the flight profiles. 

It is possible to execute comprehensive traffic analysis routines in the background while 
a simulation is running. This supports the evaluation of the simulation scenarios with 
comprehensive statistical data and contributes to an objective assessment of the 
simulation scenarios. 

                                                

3 AirTOp – Air Traffic Optimizer 
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The simulation methodology described in this chapter has been used to provide capacity 
and scheduling advice at many airports around the world. For example DFS has used 
this approach at all major German airports like Frankfurt, Munich, Berlin and abroad for 
example at Moskow Domodedovo and all major Polish airports. 

 

2.2 SIMULATION COVERAGE 

This simulation contains all arrivals and departures to or from Heathrow (EGLL) included 
in the traffic sample described later. Arrivals are introduced into the simulation around 
20 – 30NM before the initial approach fixes (IAF) and fly on Standard Instrument Arrival 
Routes in accordance with the actual used STAR structure and the trajectories published 
in the AMEC report4.  

Departures are connected to the route network via the actual departure fixes. The routing 
from the runway system to the departure fixes is done by newly designed standard 
instrument departure routes (SIDs) which are similar to the currently used SIDs but are 
also compatible with the trajectories published within the AMEC report.  

In the model departing aircraft are assumed to always start their take-off run at the 
departure runway threshold. This allows smaller wake turbulence separation values to 
be used, which are referenced in chapter 2.5. If aircraft would use intersections to start 
a take-off run (which in reality is the case), higher wake vortex separation values would 
be required. Therefore, in this regard, the model is slightly overestimating capacity.  

Arrivals are removed from the simulation on the runway when their speed is reduced 
below 45kts. This should realistically simulate the average runway occupancy time.  

Gate assignment, taxiing from the gate to the runway, selection of the runway entry and 
vice versa are not included in the simulation. 

The simulation of the other air traffic movements within the London Terminal Area, with 
destinations/origins other than Heathrow, are not included in the simulation. 
Nevertheless they may interact with the traffic to or from Heathrow and may have some 
impact on achievable capacity. 

All simulation scenarios use runway direction 27 which is the direction of operation found 
on around 75% of the year.   

  

                                                

4 Heathrow’s North-West Runway, Air and Ground Noise Assessment 
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2.3 TRAFFIC SAMPLE 

The traffic sample for the year 2040 was jointly prepared by ICF and DFS using the traffic 
forecast characteristics published by Heathrow as a guideline. Figure 1 shows the traffic 
demand over the day in rolling hours with a period length of 10 min. A rolling hour means 
that every 10 min a new hour starts. The values shown are the sums of all movements 
within such rolling hours. For example the value at 06:10h is the sum of the movements 
between 05:10h and 06:10h.  

The traffic sample contains 2056 movements starting at 05:00 local time and ending 
23:00 local. It has a peak of 66 arrivals and 70 departures movements per hour. The 
highest two-way flow, which is reached in the evening hours, is 131 movements.  

 

Figure 1: Demand during the course of the day 

Figure 2 shows a more detailed distribution of the arrival demand. There is a natural 
imbalance in the demand distribution over the day for example in the morning hours the 
main arrival flow to the southern runways arrives from North America via BEDEK. While 
the imbalance between different arrivals fixes is not such a problem the demand variation 
between the northern and southern arrival runway has to be adjusted depending on the 
location of the mixed mode runway as well. According to Heathrow’s planning documents 
the arrival capacity on the mixed mode runway is 28 arrivals per hour. Therefore an 
arrival balancing has been introduced in the scenarios allowing aircraft to vector from the 
southern downwind to the northern final and from the northern downwind to the southern 
final.  

Beyond capacity issues it should be noted that Heathrow proposes a terminal arrivals 
method of operation whereby the landing runway is allocated depending on the parking 
position of the aircraft. This is largely to reduce taxiing distances and complexity on the 
ground. Inevitably this will mean that a large proportion of arriving traffic will be switching 
between northern approaches and the southern landing runway and between southern 
approaches and the northern landing runway. While the logistics of achieving this 
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flexibility in the airspace is highly complex, if achievable it does provide the possibility of 
ensuring that the arrivals demand can be optimized between the two arrivals runways.    

 

Southern Arrival Runway 

 
Northern Arrival Runway 

 

Figure 2: Arrival Demand Separated By Initial Approach Fix 
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Figure 3 shows the distribution of the departure demand. From an operational point of 
view it makes sense to allocate Dover (DVR) and Midhurst (MID) departures preferably 
to the Southern departure runway and Brookman’s Park (BPK) and Wobun (WOB) to the 
Northern departure runway. Compton (CPT) and Southampton (SAM) departures are 
initially assigned to the departures only runway.   

Southern Departure Runway 

 
Northern Departure Runway 

 

Figure 3: Departure Demand Divided by Departure Fix 
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2.4 SEPARATION OF ARRIVING TRAFFIC 

When aircraft are flying behind each other in a 6 o`clock position and are not separated 
vertically by 1000ft or more wake vortex separation has to be taken into account. During 
the approach phase NATS today use a wake vortex separation matrix in Nautical Miles 
which as displayed in Table 1.  

Table 1: Wake turbulence matrix for approach in NM5 

 

The arrival separation between aircraft approaching to the same runway is the maximum 
value of: 

 Minimum radar separation of 3NM, or 

 Wake vortex separation from Table 3, or 

 4.5NM separation to permit a departure to be sequenced between consecutive 
arrivals, the runway is being used in mixed mode. 

2.5 SEPARATION OF DEPARTURE TRAFFIC 

The minimum departure interval between two aircraft is defined in minutes. There are 
two different time minima to be taken into account: Departure separation including wake 
vortex separation and separations applying to specific departure routes, or route 
segments. Separation between departing aircraft is applied so that, after the leading 
aircraft starts its take-off run, the following aircraft does not start its take-off run with less 
than the number of minutes needed. The separation applied is the maximum value of 
wake turbulence and route separation.  

Traffic departing from the same runway is separated by a departure interval of at least 1 
min. If wake turbulence separation has to be taken into account, the minimum departure 
separation is illustrated in Table 2. The separation for heavy after heavy was changed 
to 4NM or time equivalent by the CAA. Since all departures in our simulation are starting 

                                                

5 Based on document Supplementary Instruction (SI) CAP 493 MATS Part1, effective date 20 February 2014 page 3 

Follwing AC

Leading AC

A388 Heavy Upper
Medium 

Lower
Medium

Small Light

A388 - 6 7 7 7 8

Heavy - 4 5 5 6 7

Upper Medium - - 3 4 4 6

Lower Medium - - - - - -
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from the same runway position, using the full runway length, only this table is used and 
not the increased separation values, which are also specified by the CAA. Because the 
centre lines of all runways are more than 2500ft apart each other, wake turbulence 
separation has not to be taken into account for departures from different runways.  

Table 2: Wake turbulence separation matrix in minutes6 

 

The separation of aircraft following each other from the same runway to different 
departure fixes (the departure route separations) are depicted in the next tables. The 
assignment of the SAM/CPT departures prefers the runway used for departures only. 

Table 3: Departure Route Separations in Minutes from the Northern Departure Runway 

Leading Aircraft SID Trailing Aircraft SID Separation in Minutes 

SAME SID SAME SID 2 min 

BPK WOBUN 2 min 

WOBUN BPK 2 min 

BPK/WOBUN SAM/CPT 1 min 

SAM/CPT BPK/WOBUN 1 min 

SAM CPT 2 min 

CPT SAM 2 min 

 

  

                                                

6 Based on document Supplementary Instruction (SI) CAP 493 MATS Part1, effective date 20 February 2014 page 4. In 
the document 4NM are used, but for the simulation it must be converted into a time separation. Initially it was set to 
1:20 min. After discussions with operational experts, it was lowered to 60s to better cope with today’s operations at 
Heathrow. 
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Table 4: Departure Route Separations in Minutes from the Southern Departure Runway 

Leading Aircraft SID Trailing Aircraft SID Separation in Minutes 

SAME SID SAME SID 2 min 

DVR MID 2 min 

MID DVR 2 min 

SAM/CPT DVR/MAY/MID 1 min 

DVR/MAY/MID SAM/CPT 1 min 

SAM CPT 2 min 

CPT SAM 2 min 
 

In the TAAM ground modelling conducted by NATS different departure separation values 
for the departures only runway have been used7. Table 5 shows adapted departure 
interval values. SAM to CPT and CPT to SAM departures were separated by 90s, 
although they are flying around four to five minutes in-trail. If the following aircraft is faster 
than the preceding aircraft, the departure controller has to solve the conflict either by 
vertically separating the aircraft (holding the following aircraft in a lower altitude) leading 
to more noise impact on the ground, or by lateral separation if possible. Since the flight 
distances, to the point where departure routes to BPK and WOBUN separate, is similar 
to the CPT and SAM SIDs, the departures separation of 90s was used for these too.  

From our point of view the very short DVR / MID departure interval of just 1 minute is 
even more significant. As the initial turn of the departure route is similar and not diverging 
it is not clear why aircraft on those SIDs can be separated by only 60s from each other. 
This interval is very important since MID and DVR are the two busiest departure fixes 
and are heavily influencing the departure capacity on the southern departure runway. 
DFS has simulated additional scenarios using those NATS intervals to measure the 
influence on the departure capacity and delay. 

Table 5: Departure Route Separations in Minutes according to the NATS Simulation 

Leading Aircraft SID Trailing Aircraft SID Separation in Minutes 

SAME SID SAME SID 2 min 

SAM CPT 90 s 

CPT SAM 90 s 

BPK WOBUN 90 s 

WOBUN BPK 90 s 

BPK/WOBUN SAM/CPT 1 min 

SAM/CPT BPK/WOBUN 1 min 

DVR MID 1 min 

MID DVR 1 min 

                                                

7 Heathrow Airport R3 NW MDL W TAAM Modelling, Modelling Assumptions and Results Version 2.0, slide 18 
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2.6 OPTIMIZING THE DEPARTURE SEQUENCE 

The simulation was conducted without modelling ground movement. Therefore all aircraft 
which have reached their departure time are placed directly into the simulation queue. In 
fact each runway has two queues. One normal queue in which all aircraft are placed 
initially and a second queue in which all aircraft are transferred after they have waited 
longer than the ‘max duration in queue’ value in the normal queue. The ‘max duration in 
queue’ value is set in the simulation to 10 min. If the queue of long waiting aircraft is not 
empty the next departure is selected from this queue. In general all aircraft in a queue 
have the same chance to be selected as the next departure, as if there were an unlimited 
number of runway entries (in reality this would not be possible as some departing aircraft 
would be blocked by other queuing aircraft). AirTOp is testing each second of the 
simulation whether there is any aircraft waiting for departure and if all dependencies are 
currently met. The first aircraft in the queue (a list sorted by the time the aircraft entered 
the queue) which is able to commence a take-off run is allowed to line-up and take-off. 
‘Able to take-off’ means the aircraft has sufficient separation from the preceding aircraft 
and, if the runway is used in mixed mode, it will be able to overfly the departure end of 
the runway before the next approaching aircraft is overflies the landing threshold.  

2.7 THE SCENARIOS 

The simulation scenarios modelled were selected after examining the reports published 
by Heathrow including the Air Ground Noise Assessment report produced by AMEC8. 
Having reviewed these documents two specific operating modes were identified as 
having, potentially, the lowest hourly capacity. These were: 

 Period 1 (referred to in this report as Scenario 1) which has potential restrictions on 
arrivals capacity 

 Period 3 (referred to in this report as Scenario 2) which has potential restrictions in 
departures capacity. 

Scenario 1 Scenario 2 

  

Figure 4: Sketch of Scenarios 1 and 29 

                                                

8 Heathrow’s North-West Runway, Air and Ground Noise Assessment 

9 Ibidem Page 18 
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For expediency only westerly operations are simulated since this operation mode is 
currently used 75 percent of the time.  

The reasons for selecting these scenarios, and the results of the modelling, are given in 
Chapters 3 and 4. 

 

2.8 ESTIMATING CAPACITY 

The purpose of this study is to provide an estimate of the hourly capacity of the Heathrow 
proposal. This requires a definition of capacity to be established. For this study the term 
‘hourly capacity’ is taken as meaning the sustainable maximum hourly throughput level 
that can be maintained over the main operating day, without average hourly arrivals or 
departures delays exceeding 10 minutes. This provides a realistic indication of the level 
of scheduling capacity available and we believe this aligns with the definition of capacity 
used by Heathrow Airport. 

The modelling methodology used was to test both ‘period 1’ and ‘period 3’ against a 
schedule designed to replicate the traffic volume and characteristics proposed by 
Heathrow. Where the model was not able to process this volume of traffic the result was 
delayed flights. The model provides outputs describing these delays but it also provides 
an indication of the maximum and average hourly movements (arrivals and departures) 
that were able to be processed. 

The average number of flights processed in each 10 minute rolling hour between 08:00h 
and 21:00h local gives a good indication of the runway system capacity because during 
this period there is balanced, sustained flow of arrivals and departures. If the schedule 
is designed to approximately match this volume of activity, it is likely that it can be 
accommodated within a 10 minute average delay standard. This is explained further in 
Chapters 3 and 4. 
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3 SCENARIO 1 

3.1 INTRODUCTION 

The characteristics of Scenario 1 are depicted in Figure 5, which shows a graphical 
representation from the AMEC report. The final approach to the northern runway 27R is 
designed as a curved approach as indicated by the green lines. The blue lines are the 
different available departure routes. The graphic on the right side shows the runway 
usage with 27C used for arrivals only, 27L for departures only and 27R in mixed mode 
for arrivals and departures.    

 

 

Figure 5: Scenario 1 (Period 1) from AMEC Noise Assessment 

The reason that this scenario has been explored is a concern about the proposed curved 
approaches. For the available runway spacing, current standards require aircraft joining 
the final approach to one runway to be vertically separated by 1,000ft from aircraft 
approaching the other runway, at the point they join the final approach path. Alternatively 
aircraft approaching different runways must be separated laterally by the appropriate 
lateral radar separation. Given that Heathrow are proposing that aircraft join the final 
approach within 4NM of touchdown, it is not possible to provide the 1,000ft vertical 
separation. Therefore it will be necessary to stagger arrivals on both runways with around 
2.5NM between them. 

This coordination of arrivals on both runways will add to controller workload but will also 
reduce the runway capacity. The problem is made worse by the fact that one of the 
arrivals runways is in mixed mode and therefore departing flights need to be inserted 
between arrivals on that runway. 

In its reports, Heathrow claims that independent arrivals will be possible owing to the 
introduction of GBAS technologies which will allow the more accurate tracking of arriving 
aircraft on curved approaches and therefore relax current separation standards. 
However the curved approach to parallel runways proposed by Heathrow and illustrated 
above is so radically different from current standards and practices that we think it is 
inappropriate to assume at this stage that it would be possible in the near future.  

.  
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For this scenario DFS has designed arrival and departure procedures to replicate the 
blue and green coloured lines of the AMEC report. The result is shown in Figure 6. The 
procedures were included in an initial simulation model represented by the schematic 
drawing Figure 7. The shaded blue areas are called vectoring areas which can be used 
to vary the flight path of arriving aircraft to achieve the necessary separation between 
the aircraft.  

 

Figure 6: Arrival and Departure-Procedures replicating those outlined by the AMEC Report 

 

Figure 7: Schematic Drawing of Scenario 1 
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3.2 DEPENDENCES 

Table 6 shows the dependency matrix for Scenario 1. It describes the separations that 
need to be applied to the different combinations of runway movements, where the vertical 
axis shows the leading aircraft and the horizontal axis shows the following aircraft. So in 
the field which is the intersection of the second line and the second column this is a 
dependency between a departure from 27R followed by another departure from 27R. In 
this case the minimum separation is the radar separation of 3NM, the wake vortex 
separation or a departure interval. If a field is “NIL” it is because this combination is not 
applicable to this runway operating mode. If the field is green the aircraft are independent 
and do not need to be separated from each other by air traffic control.  

The most important dependency in this scenario is between the 27C arrival and the 27R 
arrival or vice versa. Those aircraft have to be separated by 2.5NM staggered from each 
other, because at the current time no curved precision approaches exists allowing 
parallel independent arrivals. This is limiting the arrival capacity of the runway system.  

It is quite complicated to achieve the staggered separation between the aircraft under 
high demand conditions, especially if they are flying a curved approach. The timing to 
take aircraft out the holding of Lambourne (LAM), Ockham (OCK) or Biggin (BIG) has to 
be very accurate. If too many aircraft are entering the final vectoring area defined in our 
simulation (which will be limited in area owing to noise abatement requirements) aircraft 
would not be separated sufficiently in the simulation. Alternatively where not enough 
demand is fed to the final vectoring area for one runway, arrivals capacity is wasted, 
leading to more delays for both arrivals and departures. In reality air traffic controllers 
(ATCOs) might be able to work this efficiently, but the simulation difficulties are a good 
indicator of the complexity and challenges that will be encountered. With the limited time 
available to build the simulation scenario it was decided to increase the lateral dimension 
of the final vectoring areas shown in Figure 8 - to be used for the tromboning - easing 
the task of separation for the simulation tool and guaranteeing that aircraft are separated 
by 2.5NM. It is very likely that the real trajectories would look similar if this scenario would 
be introduced in real operations. 

In this model there was no dependency entered between BPK/WOBUN departures from 
27C and 27L although this is likely to be necessary.   

 

Figure 8: Extension of the Vectoring Area in Scenario 1 



FTS-Report 

2014 - 228 

  Page 24 

Table 6: Dependencies in Scenario 1 
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3.3 SIMULATION RESULTS SCENARIO 1 

The model was initially tested with the full schedule. The results showed substantial 
delays for arrivals with an average delay per aircraft of over one hour. Also some arrivals 
were terminated by the model because the airspace and holding stacks had no further 
capacity. 

The average sustainable arrivals throughput achieved was 51 per hour and the average 
sustainable departures throughput was 62 per hour. The average two-way flow achieved 
was 113 per hour. 

The delays indicate that the demand is significantly exceeding the available arrivals 
capacity. The volume of arrivals was therefore reduced to try and achieve the maximum 
10 minute delay standard. By reducing the arrivals volume to 846 over the day, the 
average arrivals delay reduced to 9 minutes and 20 seconds. Therefore we think this is 
a good indication of the actual volume of daily arrivals that could be scheduled in this 
scenario. 

With the reduction in arrivals volume, the average arrivals throughput per hour was 
reduced to 50 and the departures increased to 63. The average two-way flow remained 
at 113 per hour. 

It can be seen that reducing the arrivals volume has addressed the delay issue. However 
it makes almost no difference to the average hourly throughputs achieved. Allowing for 
rounding the numbers change by less than one which is well within forecasting accuracy. 

From this we conclude that the maximum sustainable hourly movements for Scenario 1 
are 50 arrivals, 63 departures and 113 two-way. Of course over the day, arrivals and 
departures capacity needs to be in balance, therefore, the actual two-way scheduling 
capacity would be approximately 100 movements. 
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4 SCENARIO 2 

4.1 INTRODUCTION 

In Scenario 2 runway 27R and runway 27L are used for arrivals while 27L is used in 
mixed mode and 27C is a departure runway. Aircraft arriving from the north intending to 
land on runway 27R are flying first on the extended runway centreline of runway 27C 
before they turn right to intercept their final approach to 27R. This seems to be a noise 
abatement procedure for the scenario intended to reduce the number of people newly 
affected by air noise. 

 

 

Figure 9: Scenario 2 from AMEC Noise Assessment 

The reason for investigating Scenario 2 is that this appears to be the most challenging 
from a departures capacity perspective. There are two specific areas of concern: 

1) Interaction of 27R missed approaches and 27C departures 

Figure 10 shows a drawing of Heathrow’s runway system. A blue aircraft is approaching 
27R while a green aircraft is lined-up on runway 27C to take-off via Brookman’s Park or 
Wobun SID. If the arriving aircraft flies a missed approach, it might infringe the separation 
minimum from the aircraft flying on the northbound SID. This is particularly a problem if 
the visibility or the ceiling is low, because in this case the aircraft flying the missed 
approach, and an airborne departure from 27C, would be separated by much less than 
3NM, and would be controlled by the tower but probably on different frequencies. To 
avoid this situation arising, a ‘no-fly zone’ might be required (a 2NM zone is indicated in 
the drawing and used in the simulation). While an arrival is inside this area, the tower 
controller is not allowed to clear a northbound departure for take-off. The no-fly-zone can 
end a few hundred meters before runway 27R, because if a missed approach would 
happen at this stage, the departure on runway 27C could still be instructed to reject take-
off. 
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Figure 10: Dependency between missed approaches to runway 27R and departures from 
27C to the north 

2) Interaction of 27C departures to the south and 27 departures 

The second dependency applies to the departures from runway 27C to southwest 
(SAM/CPT) and the departures from runway 27L to the south via Midhurst and Dover. 
The reason is depicted in Figure 12. Because the primary obstacle clearance areas are 
intersecting and the departures from runway 27C have the same initial turn direction as 
the departures out of runway 27L, according to ICAO Doc 4444 PANS-ATM parallel 
independent departures on those routings are not possible. Figure 11 shows the 
necessary lateral separation of 3NM, when the succeeding aircraft is airborne.  

 

 

 

 

 

 

 

Figure 11: Minimum lateral separation of 3NM if both aircraft are airborne 
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Figure 12: Protection areas of 27C westbound and 27L southbound departure routes of 
RNAV1 SIDs (RNP 1.0) 

This dependency is bidirectional and has to be applied to a departure from 27L after a 
departure from 27C via SAM/CPT as well. Unfortunately for simulation reasons this 
dependency had to be deactivated. The reason is that the aircraft on runway 27C can 
always line-up earlier than departures on runway 27L, because the runway is used only 
for departures. Without simulating the ground operation the model cannot prevent aircraft 
from lining-up on runway 27C. In Figure 13 the lined-up departure to the west (orange 
aircraft) is blocked by the preceding departure (red aircraft) to BPK/WOBUN. The 
departure from runway 27L (not visible in drawing) is blocked by the departure on runway 
27C (orange aircraft) even though it has not departed yet. Activating this incorrectly 
working dependency in the simulation model would artificially increase the departure 

delay on runway 27L. 
However it should be noted 
that by not being able to 
model this dependency 
accurately, the results pre-
sented for this scenario will 
be overstating the capacity 
of the scenario. 

 

 

 
 
 

Figure 13: Runway 27C line-up problem 
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Figure 14: Arrival and Departure-Procedures replicating those outlined by the AMEC 
Report 

Figure 14 shows a reconstruction of the procedures from the AMEC report. Figure 15 
shows an extension of the vectoring area’s boundary to the east leading traffic over 
denser populated London areas. The extended vectoring areas are used to improve 
the separation and the demand pressure on the runways similar to Scenario 1. 
Additionally, as depicted in the figure, aircraft are allowed to vector from the northern 
downwind to the final of runway 27L and from the southern downwind to the northern 
27C/27R final, if the demand from the northern/southern direction is higher.  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
    
 
 
 

 
Figure 15: Simulation view of the vectoring areas from Scenario 2 
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4.2 DEPENDENCES 

Table 7 summarises all dependencies for scenario 2. The field in the matrix coloured 
orange holds the deactivated dependency. As described earlier arrivals to runway 27R 
and departures from 27C to the north are dependent due to possible missed approaches.  

Table 7: Dependency matrix of scenario 2 

 

 

4.3 SIMULATION RESULTS SCENARIO 2 

The model was tested with the full schedule and initially we used the departures intervals 
used by NATS in the TAAM simulation (see 2.5). The results showed substantial delays 
for departures with an average delay of 37 minutes.  

As the focus of this scenario is on departures capacity the model assumes that 
independent parallel arrivals are possible (however this would need to be confirmed). 
Therefore the model indicates a sustainable arrivals capacity of approximately 64 
movements per hour, matching the traffic demand. In reality there will be interactions 
between the arrivals on 27R and northern departures from 27C and therefore this may 
be overstating the arrivals capacity.  

The average achieved departures throughput was 59 per hour. The average two-way 
flow was 120. As, over the day, arrivals and departures throughput has to be balanced 
a more realistic two-way scheduling capacity would be 118 movements. 
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As we do not understand how these departures intervals used by NATS could be 
achieved, we have also modelled this scenario with departures separations which reflect 
current practice. The results of this show that the sustained arrivals capacity remains at 
around 64 per hour but the departures capacity reduces to 56. Therefore a more realistic 
two-way scheduling capacity would be 112 per hour.  

As explained, and visible in the dependency table above, the 27C Departure to SAM/CPT 
followed by a 27L departure (MID/DVR) had to be deactivated. Therefore the simulated 
departure capacity is still too high. 

We believe this second simulation is a more realistic indicator of the true capacity of this 
runway operating mode. 
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5 CONCLUSION AND RECOMMENDATIONS 

This report describes the results of modelling two of the four proposed LHR runway 
operating modes, Period 1 (Scenario 1) and Period 3 (Scenario 2). 

The results show that the capacity claimed by Heathrow is unlikely to be achievable 
owing to operational dependences that we believe will affect the runway operation. 

For Period 1; under current operating guidelines, the airport could not schedule more 
than 100 movements per hour unless delays were allowed to exceed the 10 minute 
standard.  

For Period 2; if both of the identified operational dependences are proven to exist, the 
capacity will be limited to around 112 movements per hour. If the ambitious NATS 
departure intervals are used 118 movements per hour are possible. 

These throughputs are based on detailed simulation modelling and demonstrate the 
likely impact of valid and relevant concerns about the Heathrow operation. However 
many assumptions have had to be made and the modelling does not take account of any 
ground delays or any delays caused by interactions with flights from other UK airports 
especially in the London Terminal Area. Therefore these figures are not presented as 
definitive and final capacity estimates, but are meant to prompt further investigation to 
enable the true capability of the Heathrow option to be identified and reflected in the 
Airport Commission’s work. 

In order for a fully accurate comparison of all three shortlisted schemes to be made, it 
would be necessary to carry out the following work: 

 Analysis of the arrival procedures described in Period 1 and the departure 
procedures of Period 3 by independent experts of Air Navigation Services 

 Simulation of the critical scenarios including the ground operation using the 
recommendations of the independent operational experts 

It is recommended that the above activities are investigated by the Airports Commission 
so that the true capacity of Heathrow’s third runway proposal can be reflected in its 
review of the shortlisted options. In the simulation results all different kinds of delay, like 
departure gate delay, departure taxi delay, runway delay, arrival delay, arrival taxi delay 
and arrival gate delay should be measured and summarized to reflect the real average 
departure and arrival delay figures per aircraft. 
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6 ABBREVIATIONS 

A 

ANSP   Air Navigation Services Provider 
ATC   Air Traffic Control 
ATET   Around the end taxiway 

B 

BA   British Airways 

C 

CAT   Category 
CCO   Continuous Climb Operations 
CDO   Continuous Descend Operations 

D 

DER   Departure end of runway 
DFS   Deutsche Flugsicherung GmbH 
Doc   Document 
DPI   Departure Interval 
DVR   Designator for the navigation aid “Dover” 

F 

FMS   Flight Management System 
FT   feet 

G 

GAL   Gatwick Airport Ltd 
GBAS   Ground Based Augmentation System 

H 

HAL   Heathrow Airport Ltd 

I 

ICAO   International Civil Aviation Organization 
ILS   Instrument Landing System 
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M 

MDI   Minimum Departure Interval 
MLS   Microwave Landing System 

N 

NM   Nautical mile 

U 

UK   United Kingdom 

P 

PBN   Performance Based Navigation 
PDG   Procedure Design Gradient 
PDR   Peoples Democratic Republic 

R 

RNAV   Area navigation 
RNP   Required Navigation Performance 

S 

SID   Standard Instrument Departure 
SOIR   Simultaneous Operations on Parallel Instrument Runways 

T 

TMA   Terminal Control Area 
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1. EXECUTIVE SUMMARY  

1.1 OVERVIEW  

This report highlights a number of key concerns around the delivery 
programme and cost estimate for the Heathrow Airport North West Runway 
(NWR) scheme proposed by Heathrow Airport Limited (HAL) to the UK 
Airports Commission (herein the “Commission”) being chaired by Sir Howard 
Davies. 
 
This report and the views expressed by EC Harris in this document are based 
on the information presented as part of the Commission’s analysis, findings 
and data that is available in the public domain. 
 
There are compelling reasons to doubt whether a new third runway at 
Heathrow can be delivered at all, but that is not the purpose of this report.  
This report starts with the assumption that a new third runway could be 
delivered and then estimates, using industry best practice, to determine how 
long this would take and at what cost.  To that end, the primary focus of this 
report is to scrutinise the key programme and cost allowances that have been 
proposed by HAL in their Technical Submission (Taking Britain Further, 
Volumes 1-3) to the Commission in May 2014.  In our opinion, these 
allowances are questionable and require further justification and explanation 
by HAL.   
 
The delivery timetable submitted by HAL is optimistic by up to four years with 
the cost estimate inflated by up to £5.6bn.  In support of this claim, we 
highlight three elements that will be the source of major delays and challenge 
HAL’s ability to meet its current stated delivery programme:  
 
▪ The extent of remediation required to treat leaching and migrating 

contaminants from a large number of active/historic landfill sites that will 
be disturbed, alongside the level of ground stabilisation required to 
enable construction of the new runway; 

▪ The re-provision of critical airport support facilities located off the airport, 
as well as the Lakeside Energy from Waste (EfW) plant which provides 
an important local and regional waste management capability; and 

▪ The extent of highway and river diversion works, and associated 
environmental mitigation and compensatory measures required to enable 
the construction of the new runway.   

 
On review of the evidence presented in HAL’s Technical Submission (May 
2014) documents to the Commission, there is zero probability of achieving the 
stated 2025 runway opening date.   The earliest date in which the new runway 

▪ Heathrow’s NWR scheme 
programme could take at 
least four years longer to 
deliver than HAL has 
stated, extending out to 
April 2029. 

▪ The CAPEX is 
underestimated by up to 
£5.6bn. The estimated 
total cost is more likely to 
be around £21.2bn or 
£26.5bn when adding the 
Commission’s OB. 

▪ Broken down, the £5.6bn 
of additional CAPEX is 
attributed to: 
▪ £3bn for post runway 

opening scope 
omissions; 

▪ £1.3bn for third party 
funding omissions; 

▪ £0.8bn for up to four 
years of programme 
delays; and 

▪ £0.5bn of 
compensation to the 
operators of relocated 
‘off-airport’ support 
facilities. 

▪ The annual capital spend 
required to achieve HAL’s 
stated runway opening in 
2025 is not thought to be 
realistic and has never 
been previously achieved 
by Heathrow during the 
development of either T5 
or T2. 

▪ A minimum two year 
period would be required 
to secure DCO consent. 
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could be realistically opened, based on a forecast P80 ‘industry norm’ 
confidence level, is April 2029, at an estimated cost of £21.2bn.  When taking 
account of the Commission’s Optimum Bias (OB) the estimated cost further 
inflates to £26.5bn. 
 
To substantiate this view our report has principally focused on two key areas:  
 
▪ CAPEX Shortfall; and 
▪ Programme Risks and Timetable Delays. 

1.1.1 CAPEX  SHORTFALL  

The CAPEX could be underestimated by up to £5.6bn as a result of the 
potential delays to construction, the omission of Terminal 2 (T2) future 
expansion to support forecast demand and the exclusion of third party funding 
that will be required to finance elements of the NWR scheme.  This is 
illustrated in Figure 1. 

 
 
Figure 1 - The cost composition of the NWR Programme 

Both the Heathrow Airport Extended Northern Runway (ENR) and Heathrow 
Airport NWR schemes show limited or no capacity enhancement CAPEX post 
runway opening, to match traffic growth forecasts and passenger demand.  
This will adversely impact and increase the overall passenger charge.  
Conversely, Gatwick has taken account of this capacity growth in its Second 
Runway (2R) submission (May 2014) to the Commission.  Figure 2 (see page 
3) illustrates the CAPEX profiles of each of the three short-listed schemes. 
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Figure 2 - HAL NWR, Heathrow ENR, and Gatwick 2R Schemes CAPEX  

 
In order for the Commission to accurately evaluate and compare the individual 
merits of each of three short-listed schemes to decide which could best 
contribute to addressing the future airport capacity needs of London and the 
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South East, further evidence will be required to explain exactly how the 
development of the NWR scheme will deliver all of the benefits being claimed 
by HAL.  For example, it appears that an element of the associated Heathrow 
2R Master Plan should be included in the NWR scheme scope therefore 
providing an over optimistic view of the total construction costs.  The 
estimated value of the NWR post opening scope that has been omitted 
amounts to at least £3bn.  
 
HAL states that the development of its NWR scheme will be a fully funded 
private scheme.  This is clearly not the case as it has assumed that the 
Highways Agency (HA) will fund £480M of the proposed M25 realignment 
works.  We question this assumption of funding and would argue that HAL will 
be responsible for all of the costs related to the M25 realignment and 
tunnelling as it is a critical enabler for the NWR scheme.  It is therefore 
reasonable to inquire into why the HA would be required to part fund these 
works.  Moreover, the cost of the Southern Rail Connection, as estimated by 
the Commission, inclusive of OB, of £809M also appears to have been 
omitted. 
 
Similarly, it is believed that the allowances for the relocation and re-siting of 
‘off-airport’ facilities around Heathrow, together with the compensation 
payments that will be necessary to pay existing operators is inadequate by 
approximately £500M.  Some of the critical ‘off-airport’ support facilities that 
need to be demolished and relocated to create the development footprint for 
the NWR scheme, include the Colnbrook and DHL Logistics Centres and 
railhead, HM’s Harmondsworth and Colnbrook Immigration Removal Centres 
(IRCs), the British Airways (now IAG) Waterside Corporate Headquarters 
(HQ), Gate Gourmet Catering and the British Telecom (BT) Data Centre and 
vehicle workshops off the A4 Bath Road, the Heathrow Airport Police HQ and 
the Lakeside EfW plant, near Colnbrook.  
 
The programme and the annual capital spend estimated by HAL is 
unachievable in our view if HAL choose to adopt the same procurement 
strategy for the NWR scheme as they did for T5 and T2.  Although we 
question the overall delivery timetable and capital allowance, HAL’s current 
submission for the Heathrow NWR scheme assumes capital expenditure 
peaking at £2.3bn in 2024.  This order of magnitude spend has never been 
previously achieved at Heathrow on any of its previous major capital 
investment projects, such as T5 or T2.  Nevertheless, this large amount of 
capital spend will be required to deliver the new T6 and T6B satellite 
simultaneously to provide the required capacity being sought by HAL.  If this 
level of capital spend cannot be achieved and the delivery of these facilities 
become staggered, then the capacity gains stated by HAL will not be realised. 
 
HAL should provide further information on how they plan to procure and 
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deliver the NWR scheme and associated development based on the 
programme submitted to the Commission in May 2014. 

1.1.2 PROGRAMME R ISKS &  T IMETABLE DELAYS  

The delivery programme proposed by HAL raises concerns about the validity 
and achievability of key milestones, workflow sequences and the overall 
timescale.  There is zero probability that the stated 2025 runway opening date 
for the NWR scheme will be achieved.  A more realistic forecast P80 ‘industry 
norm’ programme completion date that reflects the scale and complexity of 
development, the type and breadth of matters of material interest to be 
mitigated and the need for multiple working fronts to be performed during both 
the enabling and construction phases is April 2029.   
 
In our opinion, there are a number of factors that raise high levels of 
uncertainty around the achievability of the delivery programme stated by HAL 
for the NWR scheme.  These can be grouped into the following reasons: 
 
▪ The insufficient time allowance to conduct a legally compliant 

Environmental Impact Assessment (EIA), carry out extensive 
consultations and prepare a thorough, technically robust Environmental 
Statement (ES) that is based on adequate environmental information 
during the Pre-Application Phase of the Development Consent Order 
(DCO).  A further major challenge to overcome here, is the sufficiency of 
mitigation and compensatory measures to reconcile matters of material 
concern on the environment, namely adverse residual effects arising from 
aircraft noise annoyance, EU Air Quality Limit breaches, habitat loss and 
change, river diversions and flood risk, soil and water contamination from 
landfill site disturbances, designated Green Belt land loss, listed heritage 
asset loss and setting changes, archaeology and landscape change.  
Given the size and scale of the NWR scheme, this is likely to take longer 
than the 937 days currently proposed by HAL in its delivery programme;   

▪ The insufficient time allowance afforded by HAL between submission of 
the DCO Application to the Planning Inspectorate (PINS) and the 
Secretary of State’s (SoS) decision to grant consent for the NWR scheme 
and associated development; 

▪ The insufficient time that has been allocated to the implementation of a 
comprehensive package of environmental mitigation and compensatory 
measures and the undertaking of the related enabling works; 

▪ There are a significant number of active/historic landfill sites within the 
proposed physical footprint of the NWR scheme and associated 
development.  Some of these landfills are recent with a likelihood of 
compliance with current best practices and legislation, while others are 
older and more likely to contain unlicensed materials. The NWR scheme 
cuts through these areas and will require a significant investment in time 
and cost to remediate the land or remove material and stabilise the 
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ground to enable construction.  These landfill sites will contain hazardous 
materials and present a risk to local watercourses and groundwater from 
leaching and migrating contaminants.  Given the close proximity of these 
landfill sites to local watercourses, the potential for material harm on local 
water quality and ecosystem health is significant.  The NWR scheme 
programme is at risk of substantial prolongation due to the need to 
resolve and agree acceptable measures and techniques with the likes of 
the Environment Agency (EA) to remediate the historical contamination 
legacy; 

▪ Based on previous procurement strategies adopted by HAL the level of 
projected annual capital spend  is unrealistic  and should be adjusted to a 
more achievable  level of circa £1.5bn per annum in the years where this 
level of spend is being forecast; 

▪ The need for the NWR scheme to work on many fronts at the same time 
will significantly increase the potential for detrimental effects on the local 
community.  The proposed changes to the existing surface access 
systems required to free the construction zone are wide ranging and 
significant.  The likelihood is that the published works sequence will blight 
the area, including the airfield operations, for a good part of the front of 
the proposed development programme.  This will increase the risk of a 
demand for a re-sequence of the proposed timescale to mitigate some of 
the more significant effects, thereby prolonging the front-end elements 
and delaying the release of key construction zones at the proposed 
dates; 

▪ The need to align, reconfigure and improve a significant amount of 
surface access routes to create the required construction zone will cause 
massive disruption to airfield operations, the use of local transport 
infrastructure and local communities.  This may not be tolerable for a 
number of stakeholders and trigger a re-sequence during the DCO 
process with a corresponding prolongation of the overall programme; 

▪ The critical ‘off-airport’ support facilities that require relocation before the 
construction teams could properly establish work compounds and work 
fronts.  As mentioned earlier in Section 1.1.1, some of these facilities 
include the Colnbrook and DHL Logistics Centres and railhead, the 
Lakeside EfW plant and HM IRCs.  It is assumed that all of these will 
require relocation into suitable ‘like-for-like’ replacement facilities prior to 
the release of the land for construction.  Each facility is considered a 
critical asset that is required to support the daily operation of Heathrow.  
There are also a number of other facilities which provide important 
services for both the airport and wider community; 

▪ The replacement of utilities of which there is a significant amount within 
the NWR scheme development footprint.  Each will require relocation 
prior to construction.  Experience from other projects indicates that liaison 
with statutory bodies, such as UK Power Networks (UKPN) require a 
significant amount of time invested prior to the works on site.  Thereby 
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increasing the potential risk of disruption and delay to the allocated 
timeslots for the progression of the site works; 

▪ The timeline allowed for between the securing of DCO consent and 
commencement of works on site is currently set at an optimistic level. 
While this could be achievable the corresponding construction works and 
sequence that follow these key milestones provides a very aggressive 
sequence of works.  Thereby compounding any potential delays or failure 
to designate a location-specific Aviation National Policy Statement (NPS), 
the DCO procedures and agreements on pre-construction conditions.  
There is little or no evidence that the main project timescales have an 
allowance for schedule risk.  This increases the risk of failure on the key 
runway opening date; and 

▪ The programme of change that is proposed for Heathrow means that the 
development of a new runway is biased towards the north west of the 
existing airfield property.  This requires that the new capacity is 
connected to the centralised terminal strategy by subterranean 
infrastructure for passenger and baggage connectivity.  The delivery of 
which will have a significant impact on the efficiency of existing airfield 
operations.  The key facilities of passenger and baggage connectivity are 
required to ensure a resilient operation at the point of opening.  There is 
insufficient information within the programme to give a clear indication of 
the risks associated with these works.   

 
The delivery programme submitted by HAL for the NWR scheme is 
considered optimistic and does not allow for the level of contingency which 
would be expected for a project of this size, scale and complexity.  A more 
realistic timetable should be identified, one that draws upon the delivery of 
previous capital investment projects at Heathrow, as well as giving regard to 
the consenting timescales recently achieved by other major DCO 
Applications, such as Hinkley Point C, the Thames Tideway Tunnel (TTT) and 
the Abel Marine Energy Park (AMEP).  The critical issues identified in relation 
to the delivery programme are: 
 
▪ The apparent absence of an adequate risk allowance for programme 

delays is significant.  Almost one-third of the estimated £15.6bn cost is 
attributed to the implementation of environmental mitigation and enabling 
works.  There are substantial programme risks with such elements which 
cannot be covered by a 15% risk allowance.  In allowing for prolongation 
costs, the risk allowance should be increased to around 20% overall; and 

▪ Delays in the construction phase could cost up to £200M per annum and, 
therefore, based on an estimated four year delay the minimal additional 
programme cost could be up to £0.8bn. 
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2. KEY FINDINGS &  ISSUES 

2.1 INTRODUCTION  

There are compelling reasons to doubt whether a new third runway at 
Heathrow can be delivered at all, but that is not the purpose of this report.  
The key assumption underpinning this report is that a new third runway could 
be delivered.  Industry best practice has been used to determine how long, in 
this case, it would take to develop the NWR scheme and at what cost.  As 
such, this section of the report presents: 
 
▪ A high level description of the NWR scheme; 
▪ A variety of land use planning challenges, particularly with regard to the 

DCO process and the securing of consent for the NWR scheme and 
associated development; 

▪ A number of DCO process insights on issues connected to the 
designation of a location-specific Aviation NPS, application timetables, 
EIA and ES preparation, as well as a number of matters of material 
interest that will require thorough consideration; 

▪ The extent of enabling and environmental mitigation works that will be 
required; and 

▪ Some of the key construction issues and re-provisioning of facilities that 
will challenge HAL’s ability to deliver its stated programme and add cost. 

 
This report should be read in conjunction with GAL’s response to the 
Commission’s assessment of the NWR scheme which was published for 
consultation on the 11th November 2014.  In the preparation of its response to 
the Commission, GAL has reviewed and considered in detail the 
Commission’s analysis of the NWR scheme.  A series of technical reports 
providing detailed commentary and appraisal on a wide range of 
environmental, economic, planning, property, operational and construction 
matters have also been produced by GAL.  The evidence presented in these 
reports aims to further validate the case for the Gatwick 2R scheme as the 
best solution for additional runway capacity in London and the South East of 
England. 
 

2.2 HEATHROW NWR  SCHEME DESCRIPTION  

The Heathrow NWR scheme proposed by HAL comprises the development 
and operation of a new 3,500m long runway, 1,045m to the north-west of the 
current northern runway (09L/27R) at Heathrow (see Figure 3).  This level of 
separation will enable full independent operations for all known and new 
generation aircraft, including Code F types such as the A380-800 and future 
variants.  

▪ On average, the timeframe 
in which to secure DCO 
consent from the SoS has 
taken between 16.5 and 
18.5 months. Meanwhile, 
longer timeframes have 
been needed for certain 
major applications to fully 
examine the evidence 
submitted, particularly with 
respect to environmental 
matters, compulsory 
purchase powers and the 
benefits afforded by 
mitigation and 
compensatory measures  
to determine whether 
these outweigh any 
adverse residual effects 
identified. 

▪ HAL has allowed only 15 
months to secure DCO 
consent.  Given the scale 
and complexity of the 
project, the matters of 
material concern and 
potential for significant 
residual effects on the 
environment and 
communities, a more 
realistic timeframe in which 
to obtain DCO consent 
could be obtained is at 
least two years.  
Importantly, this does not 
account for the possibility 
of any claim for judicial 
review on the legality of 
the NPS designation or 
decision made by the SoS.  
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A new terminal (T6) is proposed to the west of the current T5A campus with a 
new T6B satellite located to the north of the current northern runway to serve 
the new NWR.  The layout of terminal infrastructure with the exception of T4 
and the new T6B satellite will therefore continue in a ‘toast-rack’ style 
configuration between the two existing northern and southern runways. 
 
The new T6 is proposed to be built in stages to ultimately handle up to 35M 
passengers annually, which is a similar capacity to T5 (currently 30M).  The 
terminal will adopt a similar modern, contemporary style as T5 and the 
recently opened new T2A (June 2014). 
 

 
Figure 3 – Heathrow NWR Scheme 

 

2.3 L AND USE PLANNING  

The delivery of new runway capacity in the UK is a matter of national 
significance.  The consenting route identified by HAL and indeed all of the 
new runway proposals is the DCO process under the Planning Act 2008 (as 
amended).  Whilst, suitably flexible and offering a ‘one-stop-shop’ consenting 
route for the NWR scheme through largely replacing the need to obtain multi-
agency consents, there are considerable challenges that will need to be 
addressed, accordingly.  A key area of concern is the notable level of political 
uncertainty that would surround the development of the NWR scheme which 
could significantly impact the delivery timetable proposed by HAL and the 
securing of DCO consent from the SoS. 
 
The extent, complexity and sequencing of the enabling works from an 
environmental mitigation perspective will also prove equally challenging when 
taking account of the following: 
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▪ The measures for replacement and compensatory habitat to offset the 
loss or change to priority habitats; 

▪ The surveying and translocation of protected fauna species in line with 
the optimum seasonal time periods; 

▪ The establishment of new landscaping areas, green space and green 
corridors throughout the Colne Valley, west of the airport;  

▪ The re-provision of critical airport support and other important facilities, as 
well as the Lakeside EfW plant; 

▪ The creation of extensive flood storage areas and installation of flood 
protection and pollution control measures in the Colne Valley catchment; 

▪ The remediation, treatment and removal of leaching and migrating soil 
and water contaminants from disturbed landfill sites; and 

▪ The demolition and possible re-provision of designated heritage assets 
and treatment (i.e. Grade II Listed Buildings) of the historic setting for the 
Grade I listed Harmondsworth Great Barn and Grade II* listed 
Harmondsworth St Marys Church which lie immediately adjacent to the 
boundary of the expanded Heathrow NWR scheme boundary. 

 

2.4 STATEMENT OF ENVIRONMENTAL EFFECTS  

An outline Statement of Environmental Effects is provided in the following 
table to highlight the principal environmental effects associated with the 
development and operation of the NWR scheme. 
 
Topic Predicted Effects 

Noise Upwards of 500,000 people (in the 55Lden noise contour) 
significantly affected by aircraft noise in 2050 

Air Quality Ongoing breaches of EU Air Quality Limits for NOx and PM10. 

Biodiversity Habitats of >300 protected species lost or disturbed  

8 statutory designated sites within 2km, including the SWLW SPA 
and Ramsar site 

35.5ha of UK Priority Habitats lost 

65ha of habitat lost from three statutorily designated sites  

Water 

Resources 
12.25km of watercourses diverted in the Colne Valley catchment 

3km of river to be placed into concrete culverts 

Flood Risk Large areas of Zone 2 and 3 designated floodplain lost 

Around 475,000m3 of new flood storage areas created to offset 
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floodplain losses 

Green Belt 694.6ha of designated Metropolitan Green Belt land lost further 
fragmenting the Strategic Gap between Slough and Greater 
London 

Heritage & 

Archaeology 
21 listed designated heritage assets lost, including 17 Grade II 
Listed Buildings, 2 Scheduled Monuments and 2 Conservation 
Areas (Harmondsworth Village and Longford Village) 

Land Quality 2 active and 16 historic landfill sites disturbed to the west of the 
airport and requiring remediation, protection and/or removal of 
contaminated soil and water  

Property 1,072 residential properties lost, as well as a large number of 
critical aviation support facilities and commercial properties 

Lakeside Energy from Waste plant to be re-provided   

 

2.5 DCO  PROCESS  

2.5.1 OVERVIEW  

The DCO process is a six-step, front-loaded consenting regime which places 
emphasis on the Applicant to provide the appropriate level of detailed 
information and to consult widely with the community and a number of key 
stakeholders.  The six key steps and their corresponding fixed-timescales as 
prescribed under the Planning Act 2008 (as amended) are: 
 
▪ Pre-Application Preparation (no time limit); 
▪ Application Acceptance by PINS (28 days); 
▪ Pre-Examination (three months); 
▪ Examination by PINS (six months); 
▪ PINS Recommendation (three months); and 
▪ SoS Decision (three months). 
 
There is no definitive timescale in place for the pre-application phase which 
may increase scope for delay and uncertainty.  Prior to the submission of the 
DCO Application to PINS, Applicants are required to carry out extensive 
statutory and community consultation, where the length of time will vary 
according to the scale and complexity of development, and the number of 
issues material to the determination of the application.  In order to keep the 
DCO timetable on track, the Applicant should take account of all responses 
made by the community and stakeholders. 
 

▪ DCO Applications follow a 
six step consenting route.  
Once a DCO Application 
has been accepted by 
PINS, the timescales in 
which to examine and 
determine the Application 
are relatively fixed up to 
the SoS making a 
decision.  

▪ The greatest uncertainty 
exists upfront in the 
process, namely during the 
Pre-Application 
Preparation phase where 
the timescale is not fixed 
and there is a requirement 
to consult widely, 
undertake EIA and prepare 
an ES, and present 
detailed information. 
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Since the 1st March 2010, approximately 75% of all DCO Applications have 
been for energy projects.  Other projects applying for DCO consent have 
included waste management facilities, highway improvements and rail freight 
terminals, as well as major sewage works and tunnels.  So far, 23 projects 
have been withdrawn from the DCO process for various reasons. 
 

2.5.2 NATIONAL POLICY STATEMENT  

Under the Planning Act 2008 (as amended) the DCO process would be 
capable of securing a large proportion of the consents for not just the new 
NWR and T6 infrastructure but for much of the associated development and 
compulsory purchase powers needed to acquire a large number of residential 
and commercial properties.  However, the greatest risk to securing DCO 
consent is timescale and the level of uncertainty that this would create.  The 
securing of DCO consent would rely heavily on the successful, prior 
designation of a relevant, location-specific NPS.  This is integral for the 
purposes of the SoS making a decision on whether to grant consent on the 
basis that the national need for a new runway has been clearly demonstrated.    
 
Any major delay to designate or the absence of the NPS would potentially 
undermine the justification for the delivery of new runway capacity and place 
insuperable difficulty on the SoS to make a properly informed decision.   
 
The timely designation of a robust NPS is therefore vital.  
 
Moreover, the NPS matter would affect all three of the new runway schemes.  
However, the ability of HAL to conduct effective, early stage consultations and 
present the level of detailed information required from the extensive array of 
technical investigations to be undertaken in the timeframes specified by HAL 
to support its DCO Application are questionable and must be treated with 
caution at this stage in the process.  Alongside this, there is also a high risk 
that a location-specific NPS could take longer for the NWR scheme than 
envisaged by HAL and be subject to potential claims for judicial review due to 
major objections around its legality and the basis for which new runway has 
been justified by the Government.  This could significantly prolong the 
programme. 
 
Whether the approximate 2.5 years assumed by HAL for the Government to 
designate a location-specific Aviation NPS will be sufficient is difficult to 
reasonably determine at this stage in the process.  The level of stakeholder 
interest and public sensitivity is likely to be unprecedented with the potential 
for a large number of objections to be made on HAL’s plans for a NWR.  This 
could significantly delay the date of the NPS designation and limit HAL’s 
ability to consult openly and effectively with all stakeholders, finalise the 
scheme design and progress the EIA undertaking. 

▪ The designation of a 
location-specific Aviation 
NPS that clearly sets out 
the national need for the 
development of new 
runway capacity in London 
and the South East is 
vitally important. 

▪ Any major delay to 
designate or absence of a 
location-specific Aviation 
NPS could potentially 
undermine the ability to 
consult effectively and 
undertake a 
comprehensive EIA, which 
in turn could materially 
affect the principle of new 
runway development in 
London and the South 
East, and the credibility of 
decision-making. 
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Admittedly, HAL does acknowledge that any successful legal challenge to the 
location-specific Aviation NPS designation could adversely affect its delivery 
programme.  We also agree that this would be a major risk. 
 

2.5.3 EIA  &  ES  PREPARATION  

The NWR scheme proposed by HAL is classified as EIA development under 
the 2009 Regulations.  It will require the preparation of a comprehensive and 
thorough ES which meets the definition given in Regulation 2(1) of The 

Infrastructure Planning (Environmental Impact Assessment) Regulations 2009 
(as amended in 2012) (“the 2009 Regulations”) to support HAL’s DCO 
Application.  Exhaustive studies and analysis will be required to fully assess 
the potential significant effects of the NWR scheme with regard to aircraft and 
ground noise, local air quality, as well as a number of other material matters 
such as biodiversity, landscape and visual amenity, land quality, heritage and 
archaeology, and water resources and flood risk.  These will be necessary to 
help provide the requisite evidence in which to inform rigorous consultations 
and develop the package of mitigation and compensatory measures to 
minimise any adverse residual effects on the environment.  
 
Although there is no definitive timescale for the successful completion of the 
DCO process, when taking account of the average timescales achieved by 
other Applications from submission to PINS to a decision by the SoS to grant 
consent the range is around 16.5 to 18.5 months.  The degree to which 
timescales are achieved is heavily dependent on the number of material 
matters to be addressed and mitigated, level of technical interdependencies, 
the number of third party interfaces to be managed and volume of evidence 
submitted for examination, as well as the nature of any objections made by 
interested parties. 
 
The greatest risk to a DCO process is the length of time consumed upfront 
during the Pre-Application phase where HAL will be required to consult widely 
with the local authorities and communities, statutory consultees, other key 
stakeholders and interested parties, NGOs, business and the general public.  
The length of time needed to undertake these consultations will depend on the 
adequacy of the design and environmental information presented.  In order to 
keep the DCO timetable on track, HAL must also consider the large volume of 
consultation responses that can be reasonably expected due to the high 
profile and controversial nature surrounding new runway development at 
Heathrow which has been under the public spotlight for a number of years. 
 
In parallel with the consultation process, HAL has a legal duty to undertake an 
EIA in accordance with the 2009 Regulations.  The length of time needed to 
undertake the detailed investigations, gain entry to and survey sites, assess 

▪ Heathrow is located within 
2km of the SWLW 
SPA/Ramsar site and will 
trigger the need for HRA, 
adding a further layer of 
regulatory rigour to an 
already complex 
consenting process.  

▪ Regulatory complexities, 
the need to consult widely 
and produce a 
comprehensive package of 
documentation, perform a 
robust EIA, respond to a 
large volume of written 
evidence and objections 
made by interested parties 
and the need to obtain 
multiple licences and 
consents outside of the 
DCO process will all 
present significant 
challenges to keeping 
HAL’s delivery timetable 
‘on-track’. 
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the potential environmental effects of the NWR scheme and develop an 
effective package of mitigation and compensatory measures would be 
considerable.  The production of a comprehensive, legally compliant and 
technically robust ES will be vitally important to present the findings of a large 
number of technical assessments to be carried out, as well as the evidence 
supporting various conclusions around the effectiveness of mitigation and 
compensatory measures. 
 
The package of mitigation and compensatory measures being proposed will 
be critical to demonstrate how any substantial residual adverse effects on the 
environment will be minimised and offset by other benefits brought about by 
the NWR scheme. 
 

2.5.4 DCO  APPLICATION T IMETABLES  

Interestingly, the DCO Application that was made for the AMEP took around 
two years (733 days) from the time the Application was submitted to PINS on 
the 16th December 2011 to the decision to grant consent by the SoS on the 
18th December 2013. 
 
The DCO process for the TTT required six years of planning (4.5 years for the 
Pre-Application Preparation phase), 30 months of consultation (including 114 
days of public exhibitions and more than 200 public meetings), 40 plus 
hearings and the production of more than 125,000 pages of documentation.  
Approval was finally given by the SoS to construct the new 25km sewer tunnel 
between Acton and Abbey Pills to intercept 34 combined sewer overflows on 
the 12th September 2014.  This decision is currently the subject of four judicial 
reviews in the High Court. 
 
The judicial reviews are principally concerned with the legality of the decision 
to grant consent for the TTT.  Specifically, the London Borough of Southwark 
opposed the proposed use of Chamber’s Wharf as a construction site, 
claiming it would cause unacceptable levels of disruption to and blight the 
wellbeing of local residents.  The High Court has recently rejected the London 
Borough of Southwark’s case and another case on the grounds of not being 
arguable.  There are strong signs that the other two cases will also be 
rejected.  
 
Similarly, the Hinkley Point C DCO Application, nearly three years of 
consultations with local communities, statutory consultees and other relevant 
stakeholders, including the general public was carried out, along with the 
production of a comprehensive EIA and related studies.  This was followed by 
a 17 month DCO process, up until the granting of a decision by the SoS to 
proceed with development on the 18th March 2013.  Hinkley Point C was the 

▪ The average time taken for 
DCO Applications to 
secure consent from 
Application to Decision 
ranges between 16.5 
months (497 days) to 18.5 
months (560 days). 

▪ Larger applications such 
as AMEP took two years to 
secure DCO consent the 
decision of which is still the 
subject of challenge under 
a judicial review in the 
High Court. 
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subject of judicial review which took 632 days to be disposed of, 25% longer 
than the time that elapsed from Application to Decision. 
 
Figure 4 shows the number of days that various DCO Applications have taken 
to secure consent since the 1st March 2010.  From this sample of Applications 
the consenting time range spans between 14 months to around 24 months.  
On average, the time taken from Application to Decision has generally ranged 
between 16.5 months (497 days) and 18.5 months (560 days).  This range is 
highlighted by the red band that extends across the chart. 
 

 
 
Figure 4 - DCO Applications: Overall days from appli cation to decision 
(Source – adapted from Bircham Dyson Bell, 2014) 

The AMEP is notable due to its extremely rigorous and protracted planning 
process.  It involves the construction of a new harbour on the South Humber 
Bank at Killingholme, including the onshore facilities needed for the 
construction of Europe’s largest offshore wind energy park to cover almost 
367ha of the North Sea.  The main reason for this was a delay in the time it 
took PINS to conduct the public examination, in particular to consider the 
detailed objections made by the Associated British Ports (ABP) with respect to 
the compulsory purchase of undeveloped land at the Port of Immingham.  
This was followed by ABP petitioning Parliament by a ‘Special Parliamentary 
Procedure’ to further challenge the DCO consent.  On the 30th October 2014, 
the Joint Committee of both Houses of Parliament voted by a majority verdict 
of 5:1 to reject ABP’s petition in support of the AMEP.  Furthermore, the SoS 
also needed 10 months instead of the nominal three months to grant consent 
for the project.   
 
To date, one DCO Application has been refused, the Preesall Gas Storage 
Facility in Lancashire.  The Preesall Gas Storage Facility comprises the 
construction of up to 900Mm3 of total natural gas storage capacity (at 
standard temperature and pressure) in 19 underground caverns up to 220m 
below ground surface level on the east side of the Wyre Estuary.  It will also 
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require associated infrastructure on both sides of the estuary, such as gas 
reception and launch facilities. 
 
A panel of three inspectors recommended that DCO consent be granted, 
however, the SoS for Energy and Climate Change decided to refuse the 
Application on the 9th April 2013.  Although PINS concluded with a 
recommendation for approval, the SoS gave significant weight to the policy 
requirement to demonstrate the suitability of the geology for underground 
natural gas storage, whilst noting the national need for the proposed gas 
storage the SoS disagreed that sufficient hard evidence had been provided in 
which to prove beyond reasonable doubt that the geological structure, 
thickness and faulting of the halite could support the underground construction 
of the caverns of the particular sizes and shapes within specified areas in 
order to support the volumes of natural gas storage being proposed. 
 
As such, the grounds of this refusal were based on the lack of geological 
information regarding the proposed cavern areas and the need for further 
geological surveys.  Currently, the project is the subject of a judicial review in 
the High Court.  
 
In contrast, HAL’s timetable to obtain DCO consent for the NWR scheme has 
allocated only 455 days (around 15 months).  This is lower the average 
timescales achieved by other Applications which arguably could be 
considered to be far less controversial and unlikely to present the quantum of 
material matters or generate the level of public interest that the Heathrow 
NWR scheme will.  Meanwhile, the Gatwick 2R programme has allowed 
around 20 months (610 days) to secure its DCO consent.  Given the scale 
and complexity of the NWR scheme and the level of stakeholder and public 
opposition likely to face HAL’s plans, as well as the lengthy and exhaustive 
process of consultations, examinations and hearings of written evidence and 
nature of objections to be made, HAL’s programme for DCO consent is 
ambitious.   
 
Furthermore, HAL has only allowed around 2.5 years (937 days) to prepare a 
DCO Application for the NWR scheme.  Taking account of the intense rigours 
of the EIA process and the volume of environmental information that will need 
to be produced  and presented in an ES and supporting annexes, likely to be 
largest ever produced in the UK, this allowance should be significantly 
increased.  Figure 4 compares the time allowances made by HAL and GAL for 
their respective schemes.  Whilst, GAL has made longer allowances during 
the DCO phases, due to its 2R scheme being far less complex to construct 
than Heathrow’s NWR scheme, GAL anticipates an earlier runway opening 
date of 44 days. 
 

▪ The Preesall Gas Storage 
Facility is the only DCO 
Application to be refused 
by the SoS.  It is still the 
subject of a lengthy judicial 
review challenge in the 
High Court and a 
redetermination is 
considered highly likely 
and imminent. 

▪ HAL’s timetable to prepare 
a DCO Application for the 
NWR scheme, despite 
being a significantly more 
complex and difficult 
scheme than the Gatwick 
2R scheme, is shorter. 

▪ When taking account of 
the average timeframes in 
which a large selection of 
other DCO Applications 
have secured DCO 
consent, the timescales 
proposed by HAL are well 
below the average. 

▪ HAL’s current delivery 
programme and DCO 
timetable should be treated 
with caution given its 
highly optimistic nature. 
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Figure 4 – Proposed DCO Timetables for Heathrow NWR and Gatwick 2R  
Schemes 

(Source: HAL and GAL May 2014 Submission Documents to the Commission) 
 
In looking ahead and based on current trends, it would be reasonable to 
conclude that DCO Applications underpinned by a NPS will ultimately be 
successful in securing consent from the SoS.  It is also noteworthy that there 
is a strong likelihood that the number of judicial review challenges will 
increase.  This will be a source of significant delay and risk, testing the 
capacity and efficiency of the High Court to deal with an increased number of 
challenges.  We firmly believe that the NWR scheme will be the subject of an 
extraordinary number of challenges for judicial review in the High Court.  The 
nature and extent of the challenges to be made will influence the level of delay 
imported into the programme.  
 

2.5.5 SWLW  SPA  &  RAMSAR S ITE  

The NWR scheme will also be developed in close proximity (within 0.9km at 
its nearest point) to the South West London Waterbodies (SWLW) which is 
afforded protection under the European Habitats (92/43/EEC) and Birds 
Directive (2009/60/EC) as a Special Protection Area (SPA), as well as being a 
declared wetland of international importance under the Ramsar convention.  
The presence of the SWLW SPA/Ramsar site and three other SACs, all of 
which form part of the European network of Natura 2000 sites, are close to the 
site of the proposed NWR scheme and/or lie under the flight paths serving 
Heathrow.  As such the NWR scheme will require assessment under the UK 
Conservation of Habitats and Species Regulations 2010 (as amended) which 
transposes the requirements of Article 6 (Appropriate Assessment) of the EC 
Habitats Directive 92/43/EEC. 
 
Furthermore, the SoS will be required to fully consider whether the NWR 
scheme and associated development will significantly affect the integrity of the 
SWLW SPA/Ramsar site under Regulation 61 of the Conservation of Habitats 

and Species Regulations 2010 (as amended).  This will add a further layer of 
regulatory complexity and rigour to the DCO process as a Habitats Regulation 
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Assessment (HRA) process will be required.  The requirement to comply with 
the EU Habitats Directive 92/43/EEC should the NWR scheme significantly 
affect the integrity of the SWLW SPA and Ramsar site (see Figure 5) falls 
outside of the DCO process.   
 

 
Figure 5 – Statutorily Designated Biodiversity Sites within 1km of NWR 

Scheme development footprint 

(Source: HAL Technical Submission Volume 3, May 2014) 
 
As the competent authority, the SoS, will need to determine, based on the 
evidence presented in the ES and any applicable representations and 
consultations with the likes of Natural England (NE) and other key 
stakeholders, that the mitigation and compensatory measures being proposed 
provide adequate protection when having regard to the use of the waterbodies 
by wintering wildfowl (i.e. Gadwall and Shoveler) and the coherence of the 
Natura 2000 network.  There is a high risk that the NWR scheme will have a 
significant effect on the local hydrological regime due to the extent of 
enabling/construction works to be undertaken in the Colne River floodplain 
and the effects this physical disturbance could have on key functional habitats 
used by the wintering wildfowl (i.e. feeding and roosting) for the SWLW, 
particularly The Queen Mother Reservoir and the potential disruption caused 
by the introduction of additional noise sources and aircraft activities from a 
third runway operation. 
 
If a comprehensive HRA is required then a lengthy process will be needed to 
consult with NE and other stakeholders such as the RSPB to develop and 
agree a suitable package of mitigation and compensatory measures.  In HAL’s 
Technical Submission (May 2014), it states that preliminary discussions have 
been held with NE whose primary concern was the potential for adverse 
effects on the integrity of the SWLW SPA/Ramsar site.  The SoS will be 
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therefore be required to demonstrate that there are Imperative Reasons of 
Overall Public Interest in which to justify the granting of DCO consent for the 
project should the integrity of the SWLW SPA and Ramsar site be significantly 
affected by the NWR scheme. 
 
HAL has assumed that the HRA process will take 12 months to complete. 
 

2.5.6 WATER RESOURCES &  FLOOD R ISK  

Similarly, the NWR scheme will extend westwards into the River Colne 
catchment, including floodplain designated as Flood Zone 2 (less than a 1% 
but greater than a 0.1% annual flood probability) and Flood Zone 3 (greater 
than a 1% annual flood probability) by the EA (see Figure 6).  HAL will 
therefore be required to meet the requirements of the EU Water Framework 
Directive (2000/60/EC) and Groundwater Daughter Directive (2006/116/EC, 
and the EA to address a number of key concerns about the protection of 
surface and groundwater from pollution caused by the NWR scheme.  HAL 
has stated that a number of consultations have been held with the EA who 
have expressed concern on various key areas of concern, particularly with 
respect to flood risk, compensatory floodplain storage, water quality and 
changes to groundwater flows.  
 
The NWR scheme will involve the alteration and diversion of more than 
12.25km of watercourse channels all of which will impact the local drainage 
regime.  The placing of around 3km of watercourses into concrete culverts 
contravenes current EA policy.  Extensive areas of floodplain storage, up to 
and possibly in excess of 475,000m3, will also need to be created in the Colne 
Valley catchment to offset the substantial loss caused by the development of 
the NWR scheme.  Clearly, these proposals are detrimental not just to 
floodplain capacity and flood risk west of Heathrow but also to local 
biodiversity, landscape and amenity values.  
 
The length of time required to consult with the EA and other key statutory 
consultees, undertake detailed investigations and to develop a suitable 
package of flood mitigation, protection and compensatory measures will be 
significant, placing a high level of delay risk on the programme. 
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Figure 6 – Areas of Designated Zone 2 and Zone 3 Floodplain 

(Source: HAL Technical Submission Volume 3, May 2014) 
 

2.5.7 L ANDFILL S ITES  

The development footprint of the NWR scheme and associated development 
is underlain by two active and 16 historic landfill sites accounting for up to 
182ha, including the entire area between the M25 motorway and the 
Colnbrook Railhead to the west (see Figure 7).  The full extent of how much 
waste is contained in these landfills is not fully known.  Based on the technical 
assessment undertaken by RSK on behalf of GAL (refer to Appendix 20 RSK 
– LHR NWR Contaminated Land Report), a review of current landfill licensing 
records estimate that up to 9Mm3 of waste, including more than 1Mm3 of 
hazardous materials could be present. 
 
In line with more accurate and detailed information, the NWR scheme is likely 
to require bulk earthworks on a scale not previously seen in the UK.  We do 
not believe that HAL has taken sufficient account of the scale, complexity and 
extent of the contaminated land legacy that will need to be carefully 
remediated and managed to prevent the influx of leachate pollution into the 
local water environment. 
 
This will need to be done in tandem with ground stabilisation over a long 
period of time (up to three to four years) to address the potential risks posed 
by differential settlement and subsidence.  According to the final remediation 
treatments agreed with the likes of the EA and exact volume of material to be 
removed offsite, there is the potential for a significant number of heavy goods 
vehicle movements (HGV) being needed to transport contaminated landfill 

▪ A number of active and 
historic landfill sites occupy 
large tracts of land to the 
north and west of 
Heathrow.  These will need 
to be disturbed in order to 
facilitate the development 
of the NWR scheme. 

▪ These landfill sites are 
estimated to contain up to 
9Mm3 of waste, including 
more than 1Mm3 of 
hazardous materials. 

▪ The extent to which 
contaminated soil and 
water will require 
remediation and treatment 
needs to be further 
validated, however, this is 
expected to be highly likely 
and complicate the 
enabling works and 
construction programme. 

▪ Significant ground 
stabilisation works will also 
be required over a long 
period of time during the 
enabling phase.  
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material offsite to a suitably licensed facility if onsite treatment is not possible 
or the pollution risk is considered unacceptable.  These could total up to an 
additional 100,000 HGV movements over and above those required to import 
bulk fill, materials, plant and equipment, would further compound traffic 
congestion and related delays on the M4/M25 and local highway network 
around Heathrow Airport.   
 
Consequently, further pressure would be placed on HAL’s proposals to meet 
EU Air Quality Limits for NOx and PM10 which are already being breached at 
several locations to the north of the existing airport boundary. 
 

 
Figure 7 – Landfill Sites within the NWR Scheme development footprint 
 

2.5.8 L AKESIDE EFW  PLANT  

In order to facilitate the development of the NWR scheme, the existing 37MW 
Lakeside EfW plant, which is located on a 3.46ha site to the north of the A4 
Colnbrook Bypass off Lakeside Road immediately to the west of the M25 
motorway, will need to be demolished and re-provided.  The re-provisioning of 
the Lakeside EfW plant will also require an Environmental Permit from the EA 
under the Environmental Permitting (England and Wales) Regulations 2010.   
 
An Environmental Permit to the EA is a separate application to the DCO 
process and should be ‘twin-tracked’ in order to facilitate timely decision-
making.  It will be required before the construction of the NWR scheme and 
any failure to obtain an Environmental Permit is an offence. 
 
An extract from the Commission’s document entitled Heathrow Airport North 
West Runway: Business Case and Sustainability Assessment (November, 
2014), clearly states in Paragraph 4.15: “The proposed airfield expansion 

would require the removal and replacement of the Lakeside Energy from 

▪ A new EfW plant needs to 
be provided before the 
existing Lakeside EfW 
plant can be demolished. 

▪ The demolition and re-
provision of the Lakeside 
EfW plant is in its own right 
a major undertaking.  

▪ The Lakeside EfW plant 
provides important local 
and regional waste 
management functions and 
its re-provision will be 
subject to extensive 
planning considerations 
and will require an 
Environmental Permit from 
the EA, which falls outside 
of the DCO process. 
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Waste plant. The plant, while not of national importance, nevertheless plays a 

significant role in regional and local waste management and has a valuable 

capability to process clinical waste and other contaminated material. 

 

Its replacement is not considered an optional component of the scheme. 

 

The planning and construction of an Energy from Waste plant is a substantial 

exercise in its own right, whose timescales are not substantially shorter than 

the delivery of new runway infrastructure. The process of planning and 

provision of an alternative facility would, therefore, need to begin soon after a 

decision to proceed with airport expansion”. 
 
This presents another major planning challenge, as the Lakeside EfW Plant 
which is jointly operated by Grundon/Viridor, in 2013, received >440,000 
tonnes of non-hazardous waste and exported around 276,000MWh of energy.  
The Lakeside EfW plant provides critical local and regional waste 
management functions, including the incineration of clinical waste, for a 
number of local authorities in London and others as far afield as Swindon 
Borough Council in Wiltshire and the Borough of Poole in Dorset.  In its own 
right the Lakeside EfW plant is complex and presents a major challenge when 
taking account of where to best relocate a new facility and how to best 
transition this process in line with the development of the NWR scheme whilst 
not impacting its important local and regional waste management functions. 
 
The relocation of the Lakeside EfW plant would require detailed planning 
considerations, including extensive consultations and environmental 
investigations under a lengthy process which could further bog down the 
securing of consent for the NWR scheme.   
 
At this stage, it is difficult to determine the exact length of time that will be 
required for the planning process to adequately assess and examine the 
demolition and re-provision of a new EfW plant at a suitable site in the vicinity 
of Heathrow.  A key part of the planning process will be the focus on 
transitional arrangements around the shutdown and demolition of the existing 
plant and move to and opening of the new plant.  This is likely to spark a great 
deal of interest from the relevant local authorities, statutory consultees, other 
key stakeholders and community alike.  The potential for objections to be 
made on this particular aspect of the NWR scheme development is likely to be 
high and obstructive to the overall DCO process. 
 
HAL has revised its plans to re-provide the Lakeside EfW plant at a location 
that is closer to the existing facility than the site proposed in HAL’s Technical 
Submission (May 2014).  Figure 8 shows the new location on a 6ha site 
approximately 500m to the north of the existing facility.  To progress these 
plans, it would be conventional for an aeronautical safeguarding assessment 
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to be undertaken to determine whether the proposed height of the new stack 
which is currently 75m will infringe on the protected Obstacle Limitation 
Surfaces around Heathrow, particularly the Inner Horizontal Surface (IHS) and 
any of the Approach and Take-Off Climb Surfaces. 
 
Whilst, there were no objections raised with regard to aerodrome 
safeguarding on the previous application made by Grundon/Viridor for the 
current Lakeside Energy from Waste plant, the new site is partially located in 
the IHS the lateral extent of which reaches 67.87m AOD.  This would require 
the new stack of similar height to the existing one to be located outside of this 
area to avoid any physical infringement of the IHS.  Other issues such as bird-
strike hazard potential and interference with navigational aids would also form 
a key focus of any future aeronautical safeguarding assessment.  This would 
need to be supported by consultations with Heathrow’s Aerodrome 
Safeguarding Unit as the site of the new facility would be closer to the new 
runway threshold than the present facility. 
 

 
Figure 8 – New Potential Site for the Relocated EfW Plant 

(Source: HAL Waste Management Clarification, November 2014) 
 
For context, the Trident Park EfW plant, in Cardiff Bay, is of comparable size 
(i.e. 30MW) to the Lakeside EfW plant.  It is to be operated by Viridor and is 
located on 4.5ha of brownfield land previously used for copper smelting and 
the manufacturing of television components.  The plant is permitted to burn up 
to 350,000 tonnes of waste from five local authorities in South Wales, once 
fully operational.  The planning history of the Trident Park Energy from Waste 
plant provides some useful insight on the scope of the challenge facing the 
NWR scheme when taking account of the planning process to re-provide the 
Lakeside EfW plant. 
 
In 2007, Viridor decided to progress a planning application following the 
consideration of 30 sites across South Wales.  The planning application, 
accompanied by a detailed ES was submitted to The City of Cardiff Council on 
the 26th November 2008.  The application was initially recommended for 
approval before being refused on various environmental grounds.  Viridor 
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lodged an appeal and a hearing was held in July 2012.  A judicial review 
granted by the High Court was subsequently disposed of on the 27th March 
2014.  Currently, the plant is undergoing operational testing in the run-up to a 
planned opening in 1Q2015.  Under the local planning regime it has taken 
nearly eight years from application preparation to opening. 
 

2.5.9 METROPOLITAN GREEN B ELT  

The westward expansion of Heathrow to accommodate the development 
footprint of the NWR scheme will result in the loss of around 694ha of land in 
the designated Metropolitan Green Belt further fragmenting the Strategic Gap 
between Slough and Greater London, as well as reducing the openness in the 
Colne Valley Park.  The proposed NWR scheme would not constitute 
appropriate development under Planning Policy Statement 2 (PPS 2) Green 
Belts and by definition would be considered harmful to the Green Belt.  
According to PPG2 the quality of the landscape is not relevant for the 
continued protection of Green Belt land with its most important attribute being 
the extent of openness to prevent the coalescence of settlement. 
 
Whilst, it is acknowledged that Green Belt boundaries can be altered through 
the local planning process, the already fragmented nature of the Strategic 
Gap between Slough and Greater London is likely only to be permitted under 
special circumstances.  In this context, HAL would need to provide a 
compelling case and conclusive evidence to support the need for the NWR 
scheme to be in its proposed location and that there are no feasible 
alternatives available.  Further justification would be required to prove that the 
benefits of the NWR scheme would outweigh the loss of Green Belt and that 
the mitigation measures being proposed would be adequate to minimise any 
adverse residual effects on the Green Belt resulting from the development. 
 
The de-designation of Green Belt falls outside of the DCO process and 
presents a further regulatory risk that will need to be managed by HAL. 
 

2.5.10 OTHER PERMITS  

There are a number of other permits and consents that are required for the 
development of the NWR scheme that fall outside of the DCO process and for 
which the SoS is not the authorising body under the Planning Act 2008 (as 
amended).  Some of these are but not limited to: 
 
▪ A licence from NE under Regulations 53 to 55 of The Conservation of 

Habitats and Species Regulations 2010 (as amended) for European 
Protected Species; 

▪ A consent from NE under Sections 16 and 28E of the Wildlife and 
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Countryside Act 1981; 
▪ A licence under Section 10 of the Protection of Badgers Act 1992; 
▪ A consent from the EA under Section 109 of the Water Resources Act 

1991 for any works or structure in, over or under a watercourse which is 
part of a main river if the work is likely to affect the flow of water in the 
watercourse or to impede any drainage work; 

▪ A consent from the EA under Section 24 of the Water Resources Act 

1991 to ensure the maintenance and preservation of water resources; 
▪ A licence from the EA under Section 25 of the Water Resources Act 1991 

to permit the construction of dams, weirs and engineering works during 
construction of a project; 

▪ A consent from the EA Section 32 of the Water Resources Act 1991 to 
permit testing for the presence and quality of ground water before 
applying for a water abstraction licence; 

▪ A consent from the EA under Section 163 of the Water Resources Act 

1991 to discharge to a watercourse; 
▪ A temporary traffic regulation order under Section 14 of the Road Traffic 

Regulation Act 1984 in relation to traffic management not included within 
the DCO; and 

▪ An Environmental Permit from the EA under the Environmental Permitting 

(England and Wales) Regulations 2010 in relation to the new EfW plant. 
 
More disclosure on the full extent of other permits that may need to be 
obtained by HAL and which fall outside of the DCO process will be necessary 
to better understand how realistic the current allowances in the delivery 
programme are.  HAL’s Technical Submission (May 2014) only provides 
limited coverage on this but it is well known that multiple consents from a 
number of competent authorities could be required to enable the full 
development and operation of the NWR scheme. 
 
Potential delays to the start of enabling works could result from protracted 
negotiations and the need to present additional evidence to support the 
granting of permits, such as European Protected Species Licenses from NE. 
 

2.5.11 A IRSPACE  

The proposed airspace design changes and the operation of new flight paths 
in the London Terminal Manoeuvring Area (TMA), particularly with respect to 
standard instrument departures (SIDs) and missed approach procedures 
(MAPs) will also require assessment and approval under the UK CAA’s CAP 
725.  Again, there will be a need to dovetail this regulatory requirement into 
the DCO process.  This will add further scope to the consultation effort with 
extensive dialogue required with bodies, such as the UK CAA, NATS, MOD 
and the EASA.  Furthermore, this also creates the potential for objections to 
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be made by such bodies which could delay the examination period and extend 
the time needed by the SoS to make a decision. 
 
In the Appraisal Module 14: Operational Efficiency: Airspace Efficiency Report 
prepared by NATS for the Commission (November 2014), Section 6.5.1 
indicates: “No MAPs have been submitted by the proposer.  Further work will 

be required to design missed approach procedures.  From a service delivery 

viewpoint, it will be essential that MAPs exist”.  HAL will therefore be required 
to develop MAPs in collaboration with NATS En-Route and the London TMA. 
 
In relation to the potential effect of the proposed airspace changes brought 
about by the NWR scheme on other users such as RAF Northolt, Section 
6.6.1 of the above report continues: “Northolt could be affected by the 

operation of the third runway (Annex 2 refers).  The lateral confines of the 

Heathrow Radar Manoeuvring Area (RMA) may need to be extended to 

accommodate increased traffic on Final Approach which may have an impact 

on other London airports; effective airspace design will be needed to ensure 

that this does not have an adverse impact on Luton.  If CAS boundaries need 

to be lowered, this could have an impact on GA”. 
 
The level of interdependency with RAF Northolt is clearly a matter requiring 
more detailed consideration by HAL, one which could add significant delay to 
the stated programme. 
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2.6 ENABLING &  ENVIRONMENTAL M IT IGATION 
WORKS  

Almost one-third of the total estimated £15.6bn CAPEX is accounted for by 
the enabling works and package of environmental mitigation measures.  
Broken down, these works will comprise but are not limited to:  
 
▪ The remediation of contaminated land (the full extent of which is unknown 

and needs to be determined by more detailed investigations) associated 
with the disturbance of landfill sites; 

▪ The diversion of existing utility infrastructure on and around the airport; 
▪ The CPO of residential and commercial properties to enable the 

expansion of the airport to accommodate the NWR scheme; 
▪ The demolition and decant of public/commercial/residential properties; 
▪ The diversion and tunnelling of the M25 and the A4 Bath Road/Colnbrook 

Bypass; 
▪ The diversion of watercourses, installation of flood protection measures 

and creation of flood storage measures in the Colne Valley catchment; 
▪ The establishment of compensatory habitat and creation of biodiversity 

enhancement areas; 
▪ The surveying and translocation of protected fauna species; 
▪ The demolition and relocation of listed heritage buildings; 
▪ The undertaking of archaeological digs; and  
▪ The improvement of surface access of which a large percentage needs to 

be in place before construction starts on the new runway and T6 campus, 
and other ancillary facilities. 

 
In combination, all of these critical items will expose HAL’s delivery 
programme and construction schedule to significant delay risks.  Furthermore, 
once various DCO Pre-Commencement conditions have been discharged 
then the site clearance works can take place prior to the M25 diversion works 
which are currently proposed by HAL to start in April 2020. 
 
The environmental mitigation and compensatory measures need to be 
implemented between the granting of a DCO consent which is currently 
anticipated by HAL in June 2019 and prior to the M25 diversion works 
commencing in April 2020.  This time window of 10 months is extremely short 
and compressed when considering the amount of work that is required to 
provide new ‘off-airport’ areas of biodiversity enhancement and compensatory 
habitats, landscaping, the reconstruction of formerly Grade II listed buildings, 
the trapping and translocation of protected species and the creation of flood 
storage areas and implementation of flood protection and pollution prevention 
controls. 
 
Seasonality issues must also be considered when programming the optimum 
time for replanting and new habitat establishment, as well as the translocation 

▪ Heathrow’s proposed 
NWR scheme would be 
the largest project ever 
undertaken at a major 
operational airport in the 
UK.  This fact needs to be 
reflected in the 
contingencies. 

▪ The risk allowance of 15% 
made by HAL should be 
raised to 20% to allow for 
programme prolongation 
costs. 

▪ Almost one-third of the 
estimated total £15.6bn 
capital spend is required in 
advance of the main 
construction activities.  The 
enabling works and 
environmental mitigation 
measures carry the 
greatest risk to the 
programme and cost 
estimate.  They also bring 
into question the adequacy 
of the risk allowance made 
within HAL’s delivery 
programme for the NWR 
scheme.  

▪ Heathrow’s environmental 
enabling period of 10 
months is extremely 
optimistic.  Two years is a 
more realistic timeframe. 
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of certain protected species that are known to be present (i.e. badgers, 
reptiles, water voles, otter, white-clawed crayfish).  A key determining factor 
here will be the timing of the DCO consent and ability to mobilise suitably 
qualified and licensed personnel to trap and move such species according to 
specific times of the year.  Any delay or slippage in the programme (i.e. 
securing DCO consent) could result in missing a critical seasonal time 
window.  Consequently, this could delay such activities by a season or a 
minimum period of six months dependent on the species concerned.   
 
Taking account of the large amount of biodiversity enhancement and 
compensatory measures to be implemented, as well as challenges around 
seasonality, a period of two years should be built into the programme to 
safeguard against any potential delays and schedule ‘bottlenecks’.  
 
Evidently, a number of major uncertainties, challenges and risks lie ahead for 
the enabling works and implementation of environmental mitigation and 
compensatory measures, particularly with respect to current risk allowance.  
On this basis, we would suggest that the current risk allowance of 15% should 
be raised to 20%.   

2.7 SUMMARY OF K EY PLANNING ISSUES  

When taking full account of the timescales being proposed by HAL to secure 
DCO consent for the development of the NWR scheme, the current 
programme is underestimated.  On average, DCO Applications have typically 
taken between 16.5 and 18.5 months to secure consent from the SoS.  A 
major DCO Application such as AMEP has taken longer and been subjected 
to rigorous public examination. 
 
Consequently, this has required more time from both PINS and the SoS to 
examine and listen to evidence to inform the making of a recommendation 
and decisions.  The ability of the DCO process for the NWR scheme to adhere 
to fixed timescales is extremely uncertain at this point in time.  Nonetheless, it 
is highly probable that the DCO for the NWR scheme will involve a lengthy 
and exhaustive planning process, one which is likely to surpass all previous 
DCO Applications and extend well beyond the average timescales being 
achieved by other Applications.   
 
Political dynamics along with the level and nature of written evidence from 
interested parties and possible objections to be made will ensure that every 
aspect of the DCO process will be challenged and that extra time will 
undoubtedly be required for PINS to make a recommendation and for the SoS 
to make a properly informed decision.  The prospect of claims for judicial 
review being made to challenge the NWR scheme is almost certain and likely 
to be unparalleled when compared to other DCO Applications.  On review of 
the available evidence, the 15 months assumed by HAL to secure DCO 
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consent for the NWR scheme will not be enough.  As a minimum we would 
recommend that HAL allow at least two years for the securing of DCO consent 
following the submission of its Application to PINS. 
 
Similarly, the timescale allowed for the implementation of environmental 
mitigation and compensatory measures seems to be extremely optimistic.  To 
that end, it would be prudent to allow a minimum of two years for these works 
to be completed.    
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2.8 CONSTRUCTION WORKS  

2.8.1 S ITE CONSTRUCTION WORKS  

2.8.1.1 NWR SCHEME – OMISSION OF THIRD PARTY FUNDING 

A number of items have been described as inclusions in the plans for the 
NWR scheme.  However, the cost of these items has been omitted from the 
estimate submitted by HAL to the Commission.  The specific items concerned 
are: 
 

Item Description Rationale Missing 
Cost 
(£bn) 

M25 Works Motorway 
Realignment  
and 
Tunnelling 
Works  

Only 50% of the costs of the 
motorway and tunnelling works 
have been included on the basis 
that the Commission has stated that 
surface access improvements will 
be partially funded by Government. 
This generates a significant risk in 
that the level of funding has not 
been formally agreed. Funding 
provisions could be significantly less 
than assumed by HAL due to the 
majority of the works could be 
considered as being integral the 
development of the NWR scheme.  
This also presents a significant 
programme risk if these works are 
funded and controlled by the HA. 

0.48 

Southern 
Rail 
Connection 

Direct rail 
connection 
to the South 
and South 
West 
London  

In order to relieve traffic congestion 
and capacity pressures on the 
M25/M4 and local road networks, as 
well as comply with EU Air Quality 
Limits, a significant number of 
passengers will be required to travel 
to/from Heathrow by more 
sustainable forms of transport such 
as rail.  Based on our findings there 
is a complete absence of funding for 
this element of the proposed NWR 
scheme plans.  We have included 
the Commission’s assessment of 
the value of this, inclusive of OB. 

0.81 

Total 1.29 

 

▪ Up to £1.3bn of third party 
funding has been omitted 
from HAL’s cost estimate 
for the NWR scheme. 

▪ The allocation of £6bn of 
works to the Heathrow 2R 
Master Plan scheme is not 
a sustainable argument.  
At least £3bn of the 
CAPEX allocated for these 
works should be included 
in the NWR scheme. 
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The omission of these items creates a shortfall in the funding identified in the 
proposal of around £1.3bn.  

2.8.1.2 NWR SCHEME - ALLOCATION OF FACILITIES BETWEEN 2R 

SCHEME & NWR 

Between 2033 and 2036, additional T2 (T2 - Eastern Campus) facilities are 
planned to come on line.  The first of these will be an expansion to T2A and 
the T2E satellite.  This will be followed in quick succession by the T2D satellite 
and then finally in 2036, a further T2A expansion and T2C satellite will open. 
 

 
 
However, the NWR scheme cost estimate set out within HAL’s technical 
submission to the Commission did not include any Eastern Campus (T2) 
works with the exception of the T2E satellite.  The phasing for the introduction 
of these facilities compared to the traffic forecast is shown below.  Notably, 
the facility phasing shown in the graph is sourced from Section 6.3.4 of HAL’s 
Technical Submission - Volume 1 (May 2014). 
 

▪ The HAL cost estimate for 
the NWR scheme does not 
appear to include any 
future Eastern Campus 
(T2) works despite the fact 
that additional terminal and 
apron capacity will be 
required to accommodate 
forecast growth.  Around 
£3bn has been omitted 
from the cost estimate for 
the provision of various T2 
expansion elements 
associated with the NWR 
scheme.  

▪ The additional T2 
expansion works required 
post opening for the NWR 
scheme amount to around 
£6bn.  

▪ This has not been included 
in HAL’s cost estimate.  
We believe at least 50% of 
this amount should be 
included, i.e. around £3bn. 
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Notably, the introduction of a NWR scheme at Heathrow in 2025 will result in 
the subsequent growth in traffic.  Additional passenger and aircraft handling 
facilities (i.e. Eastern Campus/T2 facilities) will be provided in order to support 
the management of this growth.  
 
Based upon the allowances made in the HAL cost estimate and the 
Commission’s findings, the costs of these facilities will be in the region of: 
 
Element Cost 

(£bn) 

Terminal T2A extensions 2.0 

Satellites T2C & D 2.0 

Eastern Campus TTS and Baggage, civils and equipment 1.5 

Southern Road Tunnel 0.5 

TOTAL 6.0 

 
This amounts to approximately £6bn that has been omitted from the HAL cost 
estimate.  It is clear from the traffic forecast produced by HAL that the 
additional capacity provided by the introduction of the NWR scheme in 2025 
will result in a greater forecast demand.  Therefore additional terminal and 
apron capacity will be required to accommodate this demand in order to avoid 
shortfalls.  This additional capacity will take the form of the new T2 facilities.  
 
The cost of accommodating additional demand driven by the NWR scheme 
should therefore be shown in the cost estimate.  However, only 20% of the 
CAPEX required to fund the additional or new phases of the T2 expansion 
feature in HAL’s Technical Submission (May 2014) to the Commission.  This 
CAPEX amount will fund the construction of the T2E satellite.  On this basis, 
we believe that at least £3bn has been omitted from the HAL cost estimate, to 



  © 2014 EC Harris LLP 

Legally Privileged & Strictly Confidential 

P a g e  | 34 

allow for including the Southern Road Tunnel, T2A phase 3, T2D and 
associated baggage with the remaining £3bn being required to fund capacity 
and passenger experience improvements if the Commission decides not to 
recommend the NWR scheme as the preferred new runway capacity option to 
the Government. 
 
In order to accommodate this capacity and passenger experience 
improvements Heathrow will need to expand T2A to incorporate baggage 
facilities within the terminal as the current baggage operations are contained 
in T1 and it is most likely that they will construct T2C. 

2.8.1.3 NWR SCHEME – ITEMS EXCLUDED FROM HAL’S COST 

ESTIMATE 

HAL’s Technical Submission (May 2014) to the Commission mentions a 
number of significant initiatives to be carried out at Heathrow.  However, it 
appears that the cost for providing these items has been totally excluded from 
HAL’s estimate.  These items are: 
 
Item Description 

Cargo Facilities The current annual capacity of the existing facilities is 
1.42M tonnes of cargo. The technical submission 
states that new facilities will be provided with the 
capacity to handle 3M tonnes of cargo, annually.   

Central Terminal 

Area (CTA) 

The technical submission discusses the re-
development of the existing CTA with the inclusion of 
new facilities such as a hotel. 

Support Facilities The layout of the Eastern Maintenance Base shown 
in the technical submission plans differs from the 
existing layout.  

 
Without a better understanding of the full scope of these facilities and whether 
they are required to support the NWR scheme it is difficult to establish if they 
are included in the NWR scheme plans and/or to assess the cost of the works. 
Furthermore, the cost of providing such facilities could be met by a number of 
individual operators and not necessarily HAL.  For these reasons the cost of 
these facilities has not been included in our calculations.  Nonetheless, the 
nature and scale of the works that could be required are significant and costly.   
 
 
 
 
 



  © 2014 EC Harris LLP 

Legally Privileged & Strictly Confidential 

P a g e  | 35 

2.9 CONSTRUCTION PROGRAMME  

2.9.1 HAL’ S TECHNICAL SUBMISSION  

The front-end delivery programme proposed for the NWR scheme and 
submitted by HAL (May 2014) to the Commission is at best challenging.  As 
indicated in the chart below the rate at which capital will be consumed is 
equally challenging. Between 2022 and 2027 the programme converts into an 
expenditure of between £1.5bn and £2.3bn in each of these years.  
 

 
 
By any measure, this level of capital expenditure is significant.  The total T5 
development cost was £4.3bn (in 2003 prices).  This expenditure took place 
over a period of 10 years, peaking at £960M.  In context, this raises a genuine 
concern around how realistic the level of expenditure forecast in the HAL 
submission is and whether it can be sustained when taking account of the 
funding requirements and the amount of development activity that can 
practically, safely and efficiently take place on and around the airport, together 
with the capacity of the transport infrastructure to handle upsurge in demand 
from a large construction workforce.  Further evidence on how HAL plans to 
structure the NWR scheme development is required in order to justify the 
annual capital spend profile assumed in their Technical Submission (May 
2014) to the Commission. 
  
The high level of annual CAPEX expenditure up until 2027 drops-off 
dramatically during 2028 and 2029 before rising again in 2031.  This sort of 
profile shows the majority of the CAPEX for the NWR scheme will have been 
spent by the end of 2027 which reinforces the view expressed in Section 1.1.1 
that there is a significant funding shortfall after 2027.  Therefore, the funds 
allocated in the HAL cost estimate after 2027 are considered to be insufficient 
to deliver the additional facilities, such as T2A, T2C, T2D and T2E.  
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2.9.2 QUANTITATIVE PROGRAMME R ISK REVIEW  

For the following reasons, we believe that the programme and associated cost 
estimate for the opening of the NWR scheme will take four years longer than 
currently stated by HAL.  The key drivers for this are: 
 
▪ The timescale in which HAL can expect to secure DCO consent which will 

take at least two years, excluding the possibility of claims for judicial 
review; 

▪ The time taken to plan, manage and execute the translocation of 
protected species and establish compensatory habitat, as well as the 
careful removal and re-establishment of certain designated heritage 
assets from within the development footprint to suitable sites in the local 
area.  A two year period needs to be allowed for these activities; 

▪ The extent to which contaminated soil and water from the extensive areas 
of landfilling needs to be remediated and treated onsite or carefully 
removed and transported to a suitably licensed offsite facility; 

▪ The need to reassess and smooth the level of CAPEX that HAL can 
realistically achieve in a single year;  

▪ The volume of works needed to create a cleared construction zone; 
▪ The type of projects identified to support the opening up of the new 

facilities with particular reference to subterranean routes; and 
▪ The risk profile of the identified projects that will drive and support the 

runway opening phase. 
 
In response to the above factors, we have adjusted HAL’s delivery 
programme in order to provide a more realistic timetable to deliver the NWR 
scheme.  The impact of these adjustments is illustrated in Appendix A to show 
the forecast P80 programme completion date. 
 
The following CAPEX expenditure profile is therefore likely to result from such 
adjustments:  
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Under such a scenario the annual CAPEX spend level would be marginally 
above £1.5bn for each of the years between 2024 and 2028.  As previously 

stated such a level of expenditure is considered to be extremely challenging. 

However, there is a clear need for HAL to meet this stretch otherwise it will fail 

to deliver a realistically phased plan for the NWR scheme.  It would also see 
the bulk of the CAPEX being spent between 2018 and 2033.  The profile 
highlights that there are insufficient funds in the cost estimate to deliver all of 
NWR scheme elements irrespective of the delivery programme applied and 
the funding being phased. 
 
The table below shows the forecast delivery of capacity under this scenario 
compared to the year in which HAL states it will provide capacity to meet 
demand.  

 
Facilities to 

provide 

stated 

capacity 

(taken from 

6.3.4 of 

Volume 1) 

Terminal 

Capacity 

Delivered 

(mppa) 

Year 

Achieved 

(HAL 

Forecast) – 

Section 

6.3.4 of 

Volume 1 

HAL 

Programme 

Terminal 

Opening 

Dates 

Delivery of 

capacity : 

Programme 

adjusted – 

Optimisation 

of Spend 

 75 2020  2020 

 80 2025  2025 

T6 Phase 1 & 
2 Operational 

100  2027 Early 2028 2031 

T2E & T2A  
Phase 2 
Operational 

110  2033 Mid 2034 T2A 2036 
T2E 2036 

T2D 
Operational 

120 2034 Early 2034 End 2036 

T2C & T2A 
Phase 3 
Operational 

130 2036 Late 2036 T2C  
Early 2040 

T2A 
 Early 2039 

 
Not only will this create issues in the way that Heathrow can accommodate 
the forecast traffic growth but it will also generate additional construction costs 
due to additional time related costs normally incurred for a project of this 
nature.  This would include logistics, security, management and supervision 
costs.  From experience this could be in the order of up to £200M per annum 
which in this case would add around £0.8bn due to the understated 
programme.  This risk will be attributable to the increase in time that resources 
such as labour and equipment will need to remain on site. 
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2.9.3 A IRFIELD  

There is little detail in HAL’s Technical Submission (May 2014) to the 
Commission relating to the way in which the airfield infrastructure will be 
managed during construction (i.e. runway operating mode rotations, taxiways, 
aprons and stands).  As stated by HAL in Sections 3 and 4 of its Technical 
Submission – Volume 1 (May 2014), there will be a constant need to realign 
stand infrastructure to ensure that sufficient capacity is available in an already 
capacity constrained airport.  We understand that the number and mix of 
stands required by the Heathrow operation will be provided.  Meanwhile, there 
will be few if any stands available to absorb extraordinary operations or 
significant operational disruption at times during the construction period.  This 
is fundamentally important if HAL is to increase the resilience and flexibility of 
operations at Heathrow.  A full analysis of stand requirements must be 
undertaken as a priority to demonstrate how the new airfield infrastructure will 
be delivered without disrupting ‘day-to-day’ operations and compromising 
capacity. 
 
The delivery programme for the NWR scheme construction presented in 
HAL’s Technical Submission (May 2014) compares favourably with 
benchmark developments. 
 
The provision of a fourth runway (4R) at Frankfurt Airport followed a similar 
programme to that proposed by HAL for Heathrow’s NWR option.  In many 
respects the Frankfurt 4R project was extremely similar due to its relative 
location to the north-west of the existing airport and on fringe of a densely 
populated urban area.  The Frankfurt 4R project also required a significant 
number of highway diversions and reconstruction, some tunnelling (although 
not on the same scale as needed for Heathrow) and extensive bridge works.  
It was also of a similar length.  From the securing of approval to operation the 
Frankfurt 4R project took just under three years. 
 
The NWR scheme programme aims to complete runway construction and 
open to traffic in three years and nine months.  The conclusion made here is 
that the delivery programme being proposed by HAL for the NWR scheme is 
adequate. 

2.9.4 OFF-A IRPORT SUPPORT FACILITIES  

The exact way in which the relocation and re-provision of critical ‘off-airport’ 
support facilities at Heathrow will be managed to facilitate the NWR scheme is 
not clear.  
 
These critical facilities either support Heathrow or local needs which, prior to 
the commencement of site clearance and enabling works must be removed 
and relocated to suitable sites in the local area around Heathrow.  These  
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facilities principally comprise: 
 
▪ Car parks straddling the Northern Perimeter Road, namely the T5 

Business and Long-Stay, T1/T2/T3 Business and Business Parking Plus; 
▪ Car rental facilities situated along the Northern Perimeter Road (i.e. 

Enterprise, Hertz, National, Alamo, Europcar) and the A4 Bath Road (i.e. 
Dollar/Thrifty); 

▪ Various hotels and commercial properties along the A4 Bath 
Road/Colnbrook Bypass; 

▪ British Airways (now IAG) Waterside Corporate HQ, which also houses 
the UK offices of American Airlines and Scandinavian Airlines System; 

▪ Airport Gate, Polar Gate and Waterside Business Parks which contain 21 
commercial buildings; 

▪ Harmondsworth and Colnbrook IRCs off the A4 Colnbrook Bypass; 
▪ Heathrow Airport Police HQ; 
▪ Gate Gourmet Catering off the A4 Bath Road; 
▪ BT Data Centre plus vehicle workshops off the A4 Bath Road; 
▪ Lakeside EfW plant; and 
▪ Colnbrook and DHL Logistics Centres and railhead. 
 
The relocation of these critical facilities therefore presents two primary 
challenges: 
 
Firstly, the identification of suitable sites capable of accommodating the re-
provision of the Lakeside EfW plant, the British Airways (now IAG) Waterside 
Corporate HQ and the HM IRCs.  It is understood that new sites for these 
particular facilities have not been formalised.  This will require considerable 
time and effort to resolve and until such time, the formal planning process for 
the new site cannot be secured.  As such, the early stages of the programme 
are likely to extend by up to three years.  Consequently, this could delay the 
delivery timetable proposed in HAL’s Technical Submission (May 2014) to the 
Commission, as well as possibly inflate the cost of the programme. 
 
Secondly, the level of compensation required to ameliorate the relocation of 
the support facilities could be insufficient.  A total of £1.7bn has been allowed 
in HAL’s cost estimate for the compulsory purchase of commercial property 
currently located in the area earmarked for the NWR scheme development.  It 
is unclear how much of this is related to compensation payments required to 
facilitate the facility moves but the total of such payments could be significant.  
The Commission’s assessment of CAPEX for the acquisition of commercial 
properties, inclusive of risk and optimism bias, is approximately £500M more 
than that allowed for by HAL.  This reflects the level of risk connected to the 
compensatory payments for the commercial properties, accordingly. 
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2.9.5 SURFACE ACCESS  

The M25 and A4 Bath Road diversion works are on the critical path for 
delivery of the NWR scheme.  The current programme provisions for these 
works are extremely tight with limited capacity to accommodate unforeseen 
delays.  The programme allows for the 4km realignment and 600m tunnelling 
works for the M25 to be carried out over a period of four years.  Although not 
as complex to execute as the M25 works, the construction of the A3 Hindhead 
Tunnel provides a good benchmark from which to draw comparisons.  The 
construction of that tunnel took three and a half years.  
 
The allowance made by HAL in its Technical Submission (May 2014) to the 
Commission for the M25 realignment/tunnelling works is £480M.  HAL have 
stated that this comprises 50% of the cost of the scheme and have assumed 
that the balance of the works will be funded by the HA.  This is predicated on 
these works improving the existing conditions experienced by motorists using 
the M25, by helping to ease traffic congestion on what is the busiest section of 
motorway in the UK.  This indicates that the total cost of the works is forecast 
by HAL to be £960M.  
 
This raises several important issues: 
 
▪ HAL’s rationale that the HA will fund 50% of these works is questionable.  

Arguably, when the A45 was diverted to accommodate the new 405m 
runway extension at Birmingham International Airport a precedent was 
set when the airport operating company had to pay for £7M of the £25M 
cost of the 2km highway diversion.  The total cost of the A45 diversion 
works included a number of additional surface access improvements, 
such as the capacity enhancement of Junction 6 of the M42.  Therefore, 
one could argue that the airport operating company paid 50% of the ‘like 
for like’ costs of the works as per HAL’s assumption.  If the HA had to 
fund a significant proportion of the proposed M25 works as assumed by 
HAL then this would require public funding and would not be in line with 
HAL’s statement that such works would be privately funded.  
Alternatively, if the HA funds a smaller proportion of these works than 
assumed by HAL there will be a requirement to find other funding sources 
not currently included in the cost estimate; 

▪ Given the current stage of design development, it is difficult to properly 
assess the full extent and scope of the works being proposed by HAL in 
its Technical Submission (May 2014) to the Commission, however, based 
on the level of CAPEX included within the cost estimate it is unlikely that 
this covers the Southern Road Tunnel;  

▪ HAL have stated that they have made a flat 15% risk allowance across 
the entire NWR scheme, based upon ‘industry norms’ for this stage of 
design.  This is considered low and in our experience needs to be at a 
higher level as substantiated by the Commission’s approach to applying 
OB; and 

▪ It is questionable whether 
the programme and £960M 
capital cost of the M25 
works is realistic.  

▪ Funding for the full extent 
of the M25 works has not 
yet been formally agreed. 
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▪ These findings are supported by the Commission’s reports which 
conclude that HAL have understated both scope and CAPEX 
requirements for the surface access upgrade and improvement works. 

▪ M4 widening works: J3 to J4, 3.8km, M4 spur, 2.8km, J2 to J3, 17.6km, 
J4-J4B 4.7km 

 
Other important surface access improvements to be carried out as part of the 
NWR scheme include the M4 junction J4B replacement and J4A capacity 
enhancement, as well as widening works between J3-J4/J2-J3/J4-J4B and the 
M4 Spur.  A series of improvements will be carried out on the local road 
networks serving Heathrow, namely: 
 
▪ Airport Way/Southern Perimeter road interchange, grade separated 

junction and flyover bridges structures; 
▪ Southern Road Tunnel to Heathrow East (T2 Campus and CTA); 
▪ Southern Perimeter road interchange; and 
▪ Western campus one-way. 

2.9.6 UTILITIES  

In order to enable the construction and ultimately service the NWR scheme 
and its associated development it will be necessary to carry out a significant 
amount of work to the utility infrastructure currently serving Heathrow.  In the 
early stages much of this work will involve the removal, diversion or re-
provision of existing utilities.  It is not thought that the nature of this early stage 
work will present significant issues. 
 
For example, it is highly likely that up to 3km of the existing Buncefield Jet-A1 
aviation fuel pipeline that runs through the proposed T6 site will need to be 
diverted.  Similar work was carried out in order to facilitate the construction of 
T5. It is relatively straightforward in nature and will not disrupt the daily 
operation of Heathrow.  The same can also be said for the majority of other 
existing utilities. 
 
That being said, there will be a requirement to divert and relocate up to 1.2km 
of UKPN overhead electricity transmission lines to the west of the M25 
motorway in an underground cable tunnel to feed into the Colnbrook Sub-
Station.  Typically, such works involving UKPN become protracted and 
prolong delivery programmes.  
 

2.9.7 SUMMARY OF K EY CONSTRUCTION ISSUES 

There are a number of issues associated with the construction of the NWR 
option: 
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▪ The identification of facilities in the technical submission but the apparent 
omission of items from the HAL NWR scheme cost estimate; 

▪ The items included in Heathrow’s 2R Master Plan that arguably should be 
captured in the NWR scheme plans; 

▪ The optimistic approach to the programme which does not provide a 
sufficient allowance for the risks that will need to be managed on such a 
large and complex development; 

▪ The quantum of expenditure in the timescale being proposed.  Based on 
recent experience the level of sustained expenditure being proposed 
appears questionable; and 

▪ The level of detail made available regarding the delivery of the NWR 
scheme, raising the question as to whether the programme and 
construction issues are truly understood and accounted for in both the 
delivery timetable and the cost of undertaking the works. 
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3. SUMMARY &  CONCLUSIONS  

HAL’s technical submission to the Commission, in our opinion raises a 
number of important challenges regarding the delivery timetable of the NWR 
scheme.  The submission is overly optimistic and we believe cannot be 
delivered in the time period stated or for the cost that has been estimated.  In 
our opinion, the practicality of implementing the programme and in turn the 
cost of doing so, is unrealistic and is subject to challenge.  
 
The key challenges to the delivery of the NWR scheme are: 
 
▪ The validity of some of the assumptions made by HAL in its May 2014 

Technical Submission to the Commission and the allocation of risks and 
costs; 

▪ The timescale allowed for the undertaking of extensive consultations, a 
legally compliant EIA and the production of a robust ES and associated 
annexes to support the Pre-Application Preparation Phase of the DCO 
and submission of HAL’s DCO Application to PINS;  

▪ The timescale assumed for the securing of DCO consent which is below 
the average currently being achieved by other Applications of arguably far 
lesser scale and complexity; 

▪ The timescale assumed for some key enabling tasks and other 
programme elements is insufficient, particularly with regard to the 
remediation of contaminated material from landfill sites, ground 
stabilisation, biodiversity mitigation and enhancement measures, 
demolition and re-provision of the Lakeside EfW plant/critical airport 
support facilities and designated heritage assets (listed buildings), 
highway diversion works, flood storage and protection measures, and 
associated pollution controls; 

▪ The omission of a considerable amount of scope by HAL to support the 
NWR operations; 

▪ The integrity of the programme and the ability to achieve key milestones 
that are aligned to the capacity demand is questionable; and 

▪ The CAPEX required to sustain the delivery of the NWR scheme is 
inadequate. 

 

 

▪ At the earliest, the NWR 
scheme and associated 
infrastructure cannot be 
delivered until April 2029.  

▪ HAL’s delivery programme 
for the NWR scheme is 
understated by four years. 

▪ CAPEX is estimated to be 
around £21.2bn, an 
increase of £5.6bn based 
on the current projections 
made by HAL. When 
adding the Commission’s 
OB the CAPEX estimate 
increases to £26.5bn. 

▪ The remediation of 
contaminated land 
associated with the large-
scale disturbance of active 
and historic landfill sites, 
the need for extensive 
ground stabilisation and 
prevention of pollution from 
leaching or migrating 
contaminants would be a 
lengthy process. 

▪ The multiplicity and 
complexity of material 
matters increase the risk of 
an extended DCO process 
as the volume of interested 
stakeholders will demand 
extensive supporting 
information and 
consultation on the 
scheme plans, particularly 
with respect to how any 
adverse residual effects or 
on the environment will be 
mitigated.  At least two 
years, should be allowed 
to secure DCO consent. 
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Appendix A Heathrow NWR Quantitative Programme Risk Review 
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