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22 DECEMBER 2014 
 
Philip Graham  
Head of Airports Commission Secretariat  
Airports Commission 
Sanctuary Buildings  
20 Great Smith Street 
London  
SW1 3BT 
 
REF: AC-LGW-173 
 

 

Dear Phillip 

Further to the release of the Commission’s consultation document on 10 November 2014, we have 
now had an opportunity to review a number of areas in more detail.  While we continue to work on 
our full response to the consultation, we have set out in this letter the two principal areas where we 
believe that the analysis conducted by the Commission would benefit from further work and 
consideration in order for it to be made sufficiently robust to serve as a basis for the Commission’s 
recommendation.  
 
The issues which we have identified in this letter fall into two areas; namely traffic forecasting and 
the assessment of economic benefit, We have where possible sought to identify steps which can 
be taken either by the Commission or by us to seek to address these issues in a manner which fits 
with the relatively short time left still to run in the process.  
 
We hope this letter will clearly set out our concerns and form the basis for a constructive exchange 
of views when we meet in early January. 
 

Traffic Forecasting  

Context 

While the DfT national air passenger demand model appears to be an acceptable tool for 
assessing traffic projections on a national level, the DfT national air passenger allocation model 
(NAPAM) has serious limitations. Not the least of these is the inability of the model to reflect step 
changes in market dynamics and airport capacity, without manual intervention. And it appears to 
have a persistent tendency to over forecast Heathrow and under forecast Gatwick  

Performance of Previous DfT Forecasts (see Annex A for more detail) 

We have undertaken a comprehensive review of previous DfT airport level forecasts which has 
confirmed these limitations.   

A comparison of the DfT forecasts to outturn numbers shows that Gatwick passengers have been 
systematically and significantly under-forecast and the other main London airports over-forecast.  



Over the period 2002-14 Gatwick’s passenger growth of 8.2m was more than double the 4m 
forecast by the DfT in 2003.  Between 2008 and 2014, it was over four times the DfT forecast 
published in 2009.     

Heathrow’s growth was roughly half that forecast by the DfT and the position at Stansted and 
Luton was even more dramatically adrift at one fifth of the DfT projection in the first period and a 
decline of 2.8m passengers compared with projected growth of 17.5m passengers in the more 
recent projection.  

The table below summarises the analysis. 

Comparison of DfT Projections versus Outturn  
(Increase in absolute passenger numbers, million) 

  

2003 White 
Paper 

Forecast 
Growth 

Actual 
Growth 

Actual / 
Forecast 

2009 UK Air 
Pax Forecast 

Growth 
Actual 
Growth 

Actual / 
Forecast 

Gatwick 4.0m 8.2m 2.1x 0.8m 3.6m 4.3x 
Heathrow 16.9m 10.1m 0.6x 13.1m 6.3m 0.5x 
Stansted / Luton 35.8m 7.2m 0.2x 17.5m  (2.8m) -0.2x 

Notes: passenger numbers in the table above represent the expected or actual increase over the 
relevant periods, for example in 2003 the DfT projected that Gatwick would grow passenger 
volumes by 4m over the period 2002-2015. The actual growth over the period 2002 to the 12 
months ending in October 2014 was 8.2m. Please see Annex A for more detail.  

This issue has continued with more recent DfT forecasts. With 37.8m passengers in 2014, traffic at 
Gatwick has already surpassed the 20201 projections from both the 2011 DfT forecast (35.0m) and 
the 2013 forecast (37.3m). This is not the case for any other London airport.   

Model Peer Review (see Annex B for more information) 

The reasons for these consistently incorrect outcomes are due to the limitations in the allocation of 
demand between airports inherent in the model. We have previously flagged this to the AC and the 
issue has also been recognised by the peer review of 2010, which stated “Potentially worrying is 
the model overprediction at LHR and the underprediction at LGW….This does suggest that the 
allocation between these two London airports could be improved”.   

Following the 2010 peer review, the DfT undertook to correct some of the limitations in the model. 
It is not clear from the latest AC forecasts to what extent this has been achieved, as the model 
continues to generate highly improbable outputs at the airport level. This problem is magnified 
when Gatwick gains the new runway.  

Airports Commission Forecasts 

We have looked at how Gatwick has actually performed in capturing new growth in the London 
market and compared this with the AC forecasts.  We believe this should give a quick and easy 
check on whether the model is producing credible results. 

Over the period 2004-2014 Gatwick captured a 41% share of all London’s passenger growth. In 
the AC’s Assessment of Need forecasts from 2014 to 2030 with a new runway at Gatwick, Gatwick 
captures between 22% and 28% of new London traffic. In effect the model concludes that over this 
period, even with a new runway at Gatwick and capacity shortages elsewhere, Gatwick will gain a 

                                                
1 2020 was the first spot year of the more recent DfT forecasts. 



smaller share of new traffic than it has historically.  This shortfall against historic performance 
levels amounts to 6m – 7m passengers per annum by 2030. 

 

In fact what the model predicts is that despite Gatwick having an additional runway, airlines and 
passengers will prefer to use off peak capacity at Luton and Stansted2&3, with these airports taking 
c.38% of passenger growth between 2014 and 2030, in comparison with their historic share of only 
8%.  There are no identifiable factors that would support this outcome which is contrary to the 
evidence of the relative attractiveness of Gatwick even without a new runway 

In the Heathrow NWR Scheme (AoN carbon capped), the AC forecast that Gatwick traffic actually 
falls from 38m today to 35m in 2030. It seems to us completely implausible that there would be 
fifteen years of traffic decline at Gatwick while, over the same period, Stansted/Luton grow by 7m 
passengers. 

The NAPAM model clearly has an inbuilt bias against Gatwick. The over-forecasting of passengers 
at both Stansted and Luton, even when capacity is available at Gatwick, results in Gatwick 
becoming the capacity of last resort for the model, despite overwhelming historic evidence to the 
contrary.   

Charges and Competition 

The limitations above are further exacerbated by the model failing to take into account future 
changes in the relative economic positions of the two airports resulting from, for example, fare and 
charge differentials, relative efficiency, competition or innovation – all of which factors are stronger 
for Gatwick than for Heathrow.  These factors are at the core of the financial case for the 
expansion of Gatwick and underpin our confidence in our traffic projections using modelling that 
explicitly takes such factors into account. These limitations have been recognised by the AC in its 
consultation paper (paragraph 2.26, page 22). Here the AC says “The Commission recognises that 
there are areas where the model has limitations and for this reason the forecasts form only one 
input into the strategic analysis.” In the same paragraph the AC says “The allocation model also 
does not include fare differentials in the range of factors governing passengers’ choice of airport “ 

There are several other obvious issues which we consider the AC and its consultants need to take 
into account when developing the various scenarios.  For example: 

• It is highly unlikely that emerging low cost carriers will develop at Heathrow to any material 
extent under the Low-cost is King and other scenarios because of the uniquely high airport 
charges and low operational efficiency at an expanded Heathrow. While Gatwick is 
Europe’s leading airport for low cost airlines, there are no independent low cost airlines 

                                                
2 By 2030, according to AC capacity analysis, Stansted/Luton overall capacity will be 87% utilised in the carbon traded 
Assessment of Need case. 
3 Gatwick will be 53% utilised by 2030 in the Assessment of Need carbon traded case. 

Share of New Growth by Airport: Comparison of Historic Trends with AC Forecasts

C Traded C Capped C Traded C Capped
Gatw ick 31.4m 37.8m 6.4m 41% 28% 22% 2%  (7%)

Heathrow 67.1m 73.2m 6.1m 39% 27% 32% 72% 88%
Stansted / Luton 28.4m 29.7m 1.3m 8% 37% 39% 24% 18%

London City 1.7m 3.5m 1.8m 12% 8% 7% 2% 1%
Total 128.6m 144.2m 15.6m 100% 100% 100% 100% 100%

* 12 months ending October 2014

AC Forecast - Assessment of Need

LGW R2 Scheme LHR NWR Scheme

Historic Performance
Share of 
Growth 
2004-14*

Growth 
2004-
2014*2004 (A) 2014*

Share of Growth 2014*-2030



operating out of Heathrow at all. Yet the projections are that Heathrow expansion would 
generate more traffic than at a low charges / high efficiency Gatwick alternative. There is no 
evidence to support such a projection. 

• Lower ATM capacity should be modelled at Heathrow (under both Heathrow schemes), 
reflecting risks that planning restrictions and /or operational complexity (including air traffic 
control) will effectively reduce the capacity of the Heathrow schemes 

Suggested Remedies 

To address these issues we suggest making a number of practical enhancements that will 
compensate (at least in part) for the model’s limitations. These enhancements could include: 

• Adjusting the allocation of traffic between airports to reflect more realistic patterns gives more 
credible passenger allocations that are consistent with recent evidence. The average impact 
is circa 10% (carbon traded) and 12% (carbon capped) additional Gatwick passengers over 
the forecast period. 

• Alternatively, the AC could seed new services proportional to incremental runway capacity 
added to the London system and then let the allocation model run naturally thereafter. This 
would at least model an airport which was being expanded maintaining its market share.  
Based on our preliminary seeding overlay Gatwick would under the Assessment of Need 
scenario achieve 64m passengers in 2030, 81m in 2040 and 90m by 2050. This would allow 
the Gatwick expansion to be assessed on a more level footing with Heathrow and is a more 
accurate simulation of supply –side response to a step change in capacity. Even this 
adjustment would still underestimate the most likely results which are contained in the traffic 
forecasts we have submitted which are underpinned by evidence-based drivers. 

• Modelling additional factors into the projections to take account of the limitations in the 
current forecasts. 

It is critical to address this very soon as comparisons and judgements are already being made by 
many people on the relative merits of Gatwick compared to the Heathrow options in areas such as 
economic value, direct employment, connectivity, surface access and CO2 emissions, which derive 
directly from the passenger projections. These judgements seldom register the limitations and 
caveats which the AC often states in relation to these projections. 

 

Economic Benefits 

The Commission has undertaken two forms of economic analysis, a more defined, direct approach, 
consistent with the Green Book approach recommended by the Treasury; and a ‘wider’ indirect 
analysis, which is based on questionable methodologies developed by PwC. 
 
Despite the structural traffic bias of the DfT model the more clearly defined AC analysis shows that 
all three options generate comparable ranges of transport efficiency benefits with, at the upper 
end, Gatwick generating a significantly higher Benefit-Cost Ratio (BCR) and Net Present Value 
(NPV) than either of the Heathrow options and represents the best value for money – the AC 
analysis should recognise this.   
 
This conclusion is reached even before the quantified benefits of competition have been added to 
the Gatwick case (Oxera’s analysis showed direct competition benefits of £10-14bn, with indirect 
competition benefits that could be as large as the direct benefits). We have not identified any 



reference to an equivalent analysis undertaken by the AC and will be submitting a further paper on 
the traffic and competition evidence in support of our submission. 
 
The wider economic analysis conducted by PwC is novel and, as the AC stressed, should be 
treated with caution, especially on a project of this importance.  
 
The results derived by the PwC analysis are not credible.  For example, under all scenarios 
generated by the Commission, while the allocation of traffic to different airports is very different, the 
total passengers generated nationally are generally similar – see the diagram below.  Given that 
the total number of passengers across the UK under all scenarios is similar it is implausible that 
the economic benefit of the different scenarios for the UK should differ by up to c.£100bn.  
The underlying inference is that every single passenger travelling through all the UK airports 
generates on average twice as much economic benefit to the UK if Heathrow is expanded as 
opposed to Gatwick.  In some scenarios this effect widens to 3x – see the graph below. There is no 
evidence to support this Heathrow-specific multiplier. The Commission’s conclusions on economic 
benefit would be at serious risk if the Commission were to place any reliance on the PwC model of 
economic benefits without proper probing of the anomalies it produces. 
 
 
 

UK Passenger Volumes (m) in 2050 by 
Scenario (Carbon Traded) 

PV of GDP impacts per passenger 

  
Note: PV of GDP by scenario as per PwC’s assessment, divided by cumulative UK passengers 
2011-2050 (interpolated between the traffic data points provided by the AC). Source: Airports 
Commission, PwC Economy: Wider Impacts Assessment, tables 14, 16, 32 and 34.  
We will provide a separate paper setting out other areas where we believe the PWC analysis is 
flawed and needs more detailed interrogation.  We have requested more information from the AC 
on the PWC analysis to allow us to prepare this paper.  

The Commission, in the next stage of its work, should require PwC to present detailed evidence on 
a transparent basis to support its analysis or alternatively (and preferably) withdraw the analysis 
from the process and further consideration.  
 
Conclusion 

The areas which we have identified for further study are so core to the Commission’s advice to 
Government that no firm conclusions may safely be drawn until this analysis is complete.   
On the Commission’s work to date Gatwick performs best, at airport and London system level, on 
all aspects except for the economic impacts, which is in large part driven by traffic assumptions, 
and to the extent any weight is placed on it by PwC’s economic analysis. We reiterate that it is 
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fundamental to the Commission’s recommendations that the traffic forecasting limitations identified 
by the Commission and the peer review and borne out by historical statistical evidence are 
properly addressed.  
 
For these reasons, and in view of the limited time remaining for the Commission’s work, we believe 
that it is a priority for the Commission to undertake the analysis we have proposed in this letter and 
we reiterate our offer, made several times over the past few months, to engage with the 
Commission to assist it in ensuring its final recommendations are based on the most robust 
evidence – based analysis possible.   
 
We are also raising our concerns about the DfT model directly with the Department. 
 

Yours Sincerely 

 
 
Stewart Wingate  
Chief Executive Officer  
Gatwick Airport Limited 



Annex A 
 

DfT White Paper Forecasts (no new runways), December 2003

Forecast Actual
2002 (A) 2015 (F) Growth 2014* (A) Growth Difference % Difference

Gatw ick 29.5m 33.5m 4.0m 37.8m 8.2m  (4.3m)  (11%)
Heathrow 63.0m 79.9m 16.9m 73.2m 10.1m 6.7m 9%
Stansted 16.0m 32.8m 16.8m 19.4m 3.3m 13.4m 69%

Luton 6.5m 25.5m 19.0m 10.4m 3.9m 15.1m 146%
London City 1.6m 2.9m 1.3m 3.5m 1.9m  (0.6m)  (17%)

116.7m 174.6m 57.9m 144.2m 27.5m 30.4m 21%

DfT UK Air Passenger Demand and CO2 Forecasts (Stansted new runway 2015), Jan 2009

Forecast Actual
2008 (A) 2015 (F) Growth 2014* (A) Growth Difference % Difference

Gatw ick 34.2m 35.0m 0.8m 37.8m 3.6m  (2.8m)  (7%)
Heathrow 66.9m 80.0m 13.1m 73.2m 6.3m 6.8m 9%
Stansted 22.3m 35.0m 12.7m 19.4m  (3.0m) 15.6m 81%

Luton 10.2m 15.0m 4.8m 10.4m 0.2m 4.6m 45%
London City 3.3m 4.0m 0.7m 3.5m 0.2m 0.5m 14%

136.8m 169.0m 32.2m 144.2m 7.3m 24.8m 17%

DfT UK Aviation Forecasts (constrained max use, central case), August 2011

Forecast Actual
2010 (A) 2020 (F) Growth 2014* (A) Growth Difference % Difference

Gatw ick 31.3m 35.0m 3.7m 37.8m 6.4m  (2.8m)  (7%)
Heathrow 65.7m 80.0m 14.3m 73.2m 7.4m 6.8m 9%
Stansted 18.6m 25.0m 6.4m 19.4m 0.8m 5.6m 29%

Luton 8.7m 12.0m 3.3m 10.4m 1.6m 1.6m 16%
London City 2.8m 7.0m 4.2m 3.5m 0.7m 3.5m 99%

127.2m 155.0m 31.8m 144.2m 17.0m 14.8m 8%

Note. Rounding error for 2020 forecast total

DfT UK Aviation Forecasts (constrained max use, central case), January 2013

Forecast Actual
2012 (A) 2020 (F) Growth 2014* (A) Growth Difference % Difference

Gatw ick 34.2m 37.3m 3.1m 37.8m 3.5m  (0.5m)  (1%)
Heathrow 70.0m 75.5m 5.5m 73.2m 3.2m 2.3m 3%
Stansted 17.5m 25.4m 7.9m 19.4m 1.9m 6.0m 31%

Luton 9.6m 13.8m 4.2m 10.4m 0.7m 3.4m 33%
London City 3.0m 4.9m 1.9m 3.5m 0.5m 1.4m 40%

134.3m 156.9m 22.6m 144.2m 9.9m 12.7m 9%

* 12 months ending October 2014

2015 F'cst v 2014* Outturn

2015 F'cst v 2014* Outturn

2020 F'cst v 2014* Outturn

2020 F'cst v 2014* Outturn
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PEER REVIEW OF THE DFT’S PASSENGER 
ALLOCATION MODEL 

1.1 Introduction 

ICF has been asked to review the Peer Review1 of the DfT’s passenger allocation model 
being used by the DfT and the Airports Commission to forecast traffic under various 
expansion scenarios and to summarise the comments of relevance to Gatwick’s position. 
For completeness, we also cover in brief the DfT’s response2 to the Peer Review.  

1.2 Reason for this Review 

The Airports Commission has used the existence of the peer review as one of its main lines 
of defence against critiques from stakeholders to the approach or findings of the traffic 
forecasts. Recent examples include the November 2014 consultation documentation 
(Strategic Fit: Forecasts) and Philip Graham’s letters to Sir Roy McNulty (dated 29 October 
2014). The implication would seem to be that because the model has been reviewed and 
found to be “broadly fit for purpose” (p44), its use for this purpose should be beyond doubt or 
criticism.  

However, as noted in our memo dated 3 December 2014, these forecasts are fundamental 
to the AC’s evaluation and the results to date appear to contain some seemingly implausible 
figures. Therefore, it has been necessary to once again review the source documentation, 
the detail of the model itself (as far as publicly available information has permitted) and the 
peer review itself. This last element has been particularly informative.  

1.3 Scope of the review 

The first point to note is that the peer review has not examined every module or aspect of 
the NAPALM model. There are 22 models which comprise the NAPALM suite. The peer 
review only considers two of these models in detail (UK originating scheduled business 
demand to North America and UK originating scheduled short-haul leisure demand), and 
another two separately (domestic and I-to-I transfers) due to their specific nature. (p5) 

This in itself is not unreasonable, given the apparent time constraints on the review. 
However, it would not be unreasonable to suggest that the peer review may have missed 
some potentially important nuances by limiting its scope. 

Importantly for this exercise, “the process for allocating new routes in future years has not 
been examined” at all. (p32) This is a major weakness in the current context because it is 

                                                
1 Peer Review of NAPALM, October 2010, John Bates Services  
2 Response to the Peer Review of NAPALM, August 2011, Department for Transport 
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our contention that one of the most significant limitations of the model is in assessing 
behaviour when there is a step change in capacity at Gatwick. We know from the DfT’s 
documentation that step changes require intervention by the modellers (‘seeding’ of starter 
frequencies to attract passengers) and have been able to demonstrate the unrealistic 
outcomes when this is not done or is done inappropriately. Since the reviewer has not 
looked at this process, we cannot be confident that the process or the typical judgements are 
appropriate.  

1.4 Overall the model is fit for purpose 

The peer review finds that on the whole the model is fit for purpose, but in the same 
sentence cautions that “some of its use for policy testing should be subject to caution” (p44). 
The model has a number of areas of weakness, and due to the nature of these limitations, 
these areas of weakness negatively impact the outcomes for Gatwick in a systematic way. 
Even the peer review recognises some of these.  

1.5 Allocation between Gatwick and Heathrow recognised as 
potentially imperfect 

It is interesting to note that of the two modules examined in detail, the model under-forecasts 
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) 

In short-haul leisure segment (p23): “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.”  

1.6 Fares should be included but are not, partly due to poor 
source data availability  

The peer review highlights the weakness of the model due to the absence of a meaningful 
fare variable. On page 25, it states: “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 
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convinced that this is the right approach and would recommend that, in the short term, 
fare is withdrawn.” (p26) So, it is technically correct that the peer review recommended 
the removal of the fare variable, but the way it has been presented in the AC’s 
documentation may be considered somewhat misleading. It 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). 

1.7 The application of shadow costs is problematic 

Shadow costs are the mechanism through which the model suppresses or reallocates 
demand to ensure that airports’ ATM and terminal capacities are not breached. These costs 
are important since they determine how passengers react to capacity constraints and are 
key inputs into the economic benefit studies.  

In this highly technical section of the peer review, the reviewer makes a number of strongly 
worded cautions that are worth highlighting. In the first section where the general concept of 
a ‘gravity model’ is described, the reviewer states “even apparently innocuous alternative 
assumptions – that the multiplier is the same, or that the shadow cost is the same – will 
lead to different outcomes, and independent judgment will be required to decide which 
set of assumptions is to be preferred. This needs to be unambiguously stated, since 
there is a danger that incorporating an arbitrary choice into the solution algorithm could 
lead to an undesirable outcome.” (p39) 

A few pages later (p43), the review says “it should be noted that no review of the 
algorithm for achieving capacity restraint has been carried out. However, even from an 
informal reading it seems highly likely that significant improvements could be made here.” 

1.8 The DfT has made some changes following the Peer 
Review 

The fare variable was removed from all models. (p7) 

The frequency function has been sensitivity tested and the DfT offer the introduction of a 
simpler level of service variable, which will be “taken forward in the longer term, when the 
models are next re-estimated.” (p13) This may have occurred already – it is not possible to 
be sure from the statements in the November 2014 Forecasts report. This appears only to 
mention updates to the parameters in the international-international interliner model. (p26)  
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Numerous other points are covered in the response, many of which acknowledge the value 
of a recommendation and promise to make improvements “next time the models are re-
estimated”. This may have already happened and may have resulted in improvements. 
However, we have not been able to verify this and no more recent peer review has been 
conducted.  

 


	AC-LGW-173 - Letter to Phil Graham re First Consultation Response - 22 Dec 14
	Traffic Forecasting
	Economic Benefits
	Conclusion

	AC-LGW-173 - Letter to Phil Graham re First Consultation Response & annex - 221214
	AC-LGW-173 - Letter to Phil Graham re First Consultation Response - 22 Dec 14
	Traffic Forecasting
	Economic Benefits
	Conclusion

	AC-LGW-173 - AoC Annex B
	PEER REVIEW OF THE DFT’S PASSENGER ALLOCATION MODEL
	1.1 Introduction
	1.2 Reason for this Review
	1.3 Scope of the review
	1.4 Overall the model is fit for purpose
	1.5 Allocation between Gatwick and Heathrow recognised as potentially imperfect
	1.6 Fares should be included but are not, partly due to poor source data availability 
	1.7 The application of shadow costs is problematic
	1.8 The DfT has made some changes following the Peer Review






