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Summary of messages 
Gatwick Airport Limited (GAL) commissioned Oxera Consulting LLP (Oxera) to 
respond to the Airports Commission’s (AC) consultation on the three shortlisted 
runway schemes, and, in particular, with regard to the main documents1 on the 
economic impact of these schemes.  

Oxera welcomes the additional analysis that the AC has provided in its 
consultation, which reflects considerable progress since the interim report was 
published at the end of 2013.2 We consider that the analysis provided in the 
AC’s Transport Economic Efficiency Impacts (TEE) report is particularly 
informative, if presented using the appropriate economic indicators. 

Oxera’s key messages are displayed in the box below. 

Box 1 Key messages 

There are underlying problems in the recently published economic analyses 

• Problems in the traffic forecasts. Both the AC’s welfare analysis and the PwC analysis rely 
on the AC’s traffic forecasts. Analysis by ICF suggests the need for alterations to the 
passenger allocation model, which otherwise disadvantages Gatwick. Not only do the 
forecast scenarios generally assume very limited substitutability between the two airports in 
terms of passenger allocation, giving a high weight to the status quo, they also suggest 
differences in the speed with which new runways would fill up. These assumptions are 
difficult to justify and exaggerate the benefits of expanding Heathrow relative to expansion at 
Gatwick. 

• Problems with the PwC analysis. The PwC analysis includes unrealistic assumptions on 
passenger mix and has other inherent design issues which imply, for example, that extra 
costs are good for the economy. Given the way the PwC model appears to work, such 
assumptions significantly increase the benefits to the economy that a new runway has at 
Heathrow compared with Gatwick. 

• Incomplete recognition of the benefits of competition. SEO’s analysis does not account for 
competition impacts as additional to the AC’s existing analysis, which it should, given that 
the AC has made clear that its traffic forecasts do not capture the effects of competition. 
SEO’s quantification of the impacts of runway choice on competition is also biased 
downwards due to an insufficient estimation technique. Moreover, it uses an indicator of 
competition that is unable to discern different types of competition that would emerge under 
alternative schemes at Heathrow and Gatwick—causing the analysis to under-represent the 
competition benefits of a Gatwick scheme, relative to a scheme at Heathrow. 

The AC’s TEE analysis has limitations, but these can be remedied 

• The AC’s welfare analysis is heavily dependent on its traffic forecasts; the issues in the 
traffic forecasts (described above) should be remedied. 

• The TEE analysis does not, at present, include any competition benefits; this should be 
rectified. 

• The TEE analysis suggests that Heathrow NW outperforms Gatwick R2 in terms of net 
benefits in four out of five traffic forecast scenarios. However, on the government’s two 
preferred measures for assessing the value for money of transport schemes (the benefit–
cost ratio and net present value), the AC’s analysis indicates that Gatwick R2 performs 
better than the Heathrow schemes. This overall finding is consistent with GAL’s submission 
to the AC that the Gatwick scheme constitutes better value for money than the Heathrow 
schemes. 

                                                
1 Airports Commission (2014), ‘Economy: Transport Economic Efficiency Impacts’, November; PwC (2014), 
‘Airports Commission – 2. Economy: Wider Impacts Assessment’, November; International Transport Forum 
(2014), ‘Expanding Airport Capacity: Competition and Connectivity, November; and International Transport 
Forum (2014), ‘Impacts of Expanding Airport Capacity on Competition and Connectivity’, November. 
2 Airports Commission (2013), ‘Interim Report’, December. 
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• Environmental benefits should be presented in conjunction with the other TEE benefits in 
the form of a comprehensive ‘Analysis of Monetised Cost Benefits’ table (as recommended 
in WebTAG). Full monetisation of the costs and benefits of all the various impacts (including 
environmental benefits) would enable the AC to derive an overall benefit–cost ratio and net 
present value. 

PwC’s analysis is experimental and should not be relied upon by the Commission 

• The AC stated that PwC’s results should be ‘interpreted with caution’.3 In fact, there are 
significant flaws. 

• PwC’s approach is highly dependent on the precise way in which the model is specified and 
used. The fact that PwC has estimated very significantly greater wider economic benefits 
than those found by other studies and investment cases suggests that both the modelling 
and its supporting assumptions have serious problems, and should therefore not be relied 
upon. 

• The PwC analysis not only reflects the traffic forecast weaknesses described earlier but a 
number of other problems with the model and the way it is used. The PwC analysis includes 
unrealistic assumptions on the mix of inbound and outbound passengers, to which the model 
gives a high weight, and this biases the results against Gatwick. Its analysis of the link 
between trade and passenger numbers is seriously flawed, and the way effects on 
productivity are treated is incorrect. Business and leisure passenger benefits are assumed to 
have the same productivity effects.  

• The information available on the details of the model specification is inadequate, but it is 
notable that transport variables are not treated separately, which leads to unsatisfactory 
simplifying assumptions being made. The effects of changes in demand are strong, and 
appear inconsistent with the prevailing consensus among advanced economies on how 
economies work. It is not clear that sensible assumptions have been made on issues such 
as external trade balance, the labour supply and immigration, inflation and monetary policy. 
The sensitivity analysis presented does not cover these important issues. 

• We consider that the PwC analysis cannot be relied upon, and very substantial changes 
would be needed to make it fit for purpose. 

Source: Oxera. 

                                                
3 Airports Commission (2013), ‘Interim Report—Appendix 3: Technical Appendix’, December, p.19. 
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1 Introduction 
1.1 In November 2014, the Airports Commission (AC) published a number of 

reports as part of its consultation on the three shortlisted schemes for a new 
runway: 

• a second runway at Gatwick: 3,400 metres in length and positioned 
sufficiently far south of the existing runway to permit fully independent 
operation (the Second Runway Development, or R2); 

• a third runway at Heathrow: 3,500 metres in length and positioned to the 
north-west of the airport, sufficiently far from the existing airport to enable fully 
independent operation (Heathrow NW); 

• an extension of the existing northern runway at Heathrow, to the west 
and to a minimum of 6,000 metres in length, thereby allowing it to be 
operated as two separate runways (Heathrow N). 

1.2 This report has been produced by Oxera Consulting LLP (Oxera) in response 
to the AC’s consultation process.4 In particular, it is in reference 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?5 

1.3 This report contains Oxera’s analysis of the AC’s consultation publications and, 
in particular, the main documents on the economic impact of the three 
shortlisted schemes. 

1.4 The first of these is the technical report published by the AC on transport 
economic efficiency impacts (the TEE report).6 The transport economic 
efficiency analysis in the TEE report is largely based on the Department for 
Transport’s (DfT) aviation model, which provides the traffic forecasts and 
shadow costs used by the AC. These two components are the key inputs used 
when calculating the welfare impact of the shortlisted schemes. The TEE 
analysis is comparable to the Oxera/PA economic impact assessment (EIA),7 
which is also heavily based on HM Treasury’s Green Book and the DfT’s 
WebTAG appraisal guidance.8 This report suggests further work to develop the 
analysis in the TEE report, with a focus on the presentation of the results and 
the economic indicators used. 

1.5 The second document was written by PwC to capture the welfare effects in the 
AC’s TEE report, as well as wider impacts (the PwC report).9 PwC’s analysis 
uses a ‘spatial computable general equilibrium’ (S-CGE) model to examine 
how the change in aviation capacity will affect the economy (changes to UK 
GDP and employment). In this report, we raise significant concerns about this 
analysis, particularly with regard to the underlying assumptions and the results. 
In our view, these concerns mean that the PwC analysis in its present form is 
should not be relied upon in the decision-making process.  

                                                
4 At the start of 2014, Gatwick Airport Limited (GAL) commissioned Oxera and PA Consulting Group (PA) to 
undertake independent economic analysis and to provide an assessment of the schemes for capacity 
expansion. Oxera and PA (2014), ‘Economic impact assessment’, May. 
5 Airports Commission (20140, ‘Consultation document’, November, p. 86. 
6 Airports Commission (2014), ‘Economy: Transport Economic Efficiency Impacts’, November. 
7 Oxera and PA (2014), ‘Economic impact assessment’, May. 
8 DfT (2014), ‘Transport analysis guidance: WebTAG’, November; HM Treasury (2011), ‘The Green Book: 
Appraisal and Evaluation in Central Government’, July. 
9 PwC (2014), ‘Airports Commission – 2. Economy: Wider Impacts Assessment’, November. 
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1.6 Two further documents were produced by SEO on behalf of the International 
Transport Forum (ITF), commissioned by the AC (the SEO reports).10 These 
set out qualitative and quantitative analyses, respectively, of the effects of the 
Gatwick and Heathrow schemes on competition and connectivity. This report 
focuses on the competition aspects of these analyses, finding a number of 
issues that understate the extent of competition benefits from airport 
expansion. SEO’s quantitative analysis also omits a number of effects that 
would suggest that the Gatwick scheme is likely to increase these benefits, 
while the Heathrow schemes would diminish them. The quantitative analysis by 
SEO is therefore inconsistent with the available evidence and the analysis 
undertaken by Oxera, which suggests that competition between airlines would 
be much greater in the Gatwick scheme than under the Heathrow scheme.11  

1.7 We also examine the underlying traffic forecasts used, as these are key drivers 
in all of the economic impact analysis undertaken to date. The AC has 
provided forecasts under both a carbon-capped scenario and a carbon-traded 
scenario. The two sets of scenarios refer to how target levels of carbon 
emissions will be met in future, and what impact they will have on the level of 
aviation activity. The AC’s economic analysis has been undertaken only for the 
carbon-traded scenarios, which are therefore also the focus of this report. We 
make some observations regarding the build-up of traffic over time within the 
forecasts and the passenger mix. 

1.8 The remainder of this report is structured as follows.  

• Section 2 provides Oxera’s observations on the traffic forecasts.12 

• Section 3 evaluates SEO’s competition analysis. 

• Sections 4 and 5 evaluate the AC’s TEE report analysis: section 4 focuses on 
the presentation of the AC’s analysis, while section 5 covers the AC’s 
transport economic efficiency analysis more generally. 

• Section 6 presents Oxera’s review of the PwC analysis. 

• Section 7 sets out our conclusions. 

                                                
10 International Transport Forum (2014), ‘Expanding Airport Capacity: Competition and Connectivity’; and 
International Transport Forum (2014), ‘Impacts of Expanding Airport Capacity on Competition and 
Connectivity’. 
11 Oxera and PA (2014), ‘Economic impact assessment’, May. 
12 See ICF’s analysis of the AC’s forecasts for further information. 
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2 Traffic forecasts  
Introduction 

2.1 The passenger demand forecasts that underpin both the TEE report and the 
PwC report are based on an extended version of the DfT aviation model. They 
are constructed by first forecasting unconstrained demand—i.e. when airport 
capacity is not restricted to a limit. Passengers are then allocated to individual 
airports when capacity is constrained. Since capacity constraints are explicitly 
accounted for, the model also derives shadow costs, which are effectively a 
premium that airlines charge (through higher fares) to choke off the excess 
demand.13 The passenger forecasts and shadow costs are two of the key 
inputs in the AC’s TEE report analysis (see section 4 for further details). 

2.2 In the TEE report, the AC provides traffic forecasts for different scenarios, 
which capture uncertainty regarding the future aviation market and the macro 
economy more generally. The five scenarios are summarised in the table 
below. 

Table 2.1 AC traffic forecast scenarios 

Scenario Description 
Assessment of Need Primarily based on central projections. The scenario used in the 

AC’s interim report (published at the end of 2013) 
Global Growth High scenario. Assumes higher GDP growth and lower operating 

costs 
Relative Decline of Europe Higher relative growth of passenger demand in emerging 

economies 
Low Cost is King High scenario but with low-cost carriers strengthening their 

position 
Global Fragmentation Low scenario. Assumes lower GDP growth and higher operating 

costs 

Source: Airports Commission. 

2.3 The analysis in the TEE report is heavily dependent on the AC’s traffic 
forecasts; it is important, therefore, that these forecasts are as robust as 
possible to ensure accurate evaluation of the economic impact of the runway 
schemes. However, we have concerns about the forecasts. For example, 
analysis by ICF, GAL’s traffic forecasting advisers, suggests shortcomings with 
the passenger allocation model that underplay the future choice of Gatwick by 
passengers. Not only do the forecast scenarios generally imply very limited 
substitutability between the two airports in terms of passenger allocation, giving 
a high weight to the historic status quo, they also suggest differences in the 
speed with which new runways at the two airports would fill up, which are 
difficult to support with evidence. These exaggerate the benefits of expanding 
Heathrow relative to expansion at Gatwick. The table below summarises the 
main issues identified by ICF, and also includes their recommendations for 
how the AC can make alterations to improve the traffic forecasts. 

                                                
13 This example assume that the airport is regulated, which means the airport cannot raise landing charges 
to choke off excess demand for take-offs/landing from airlines. Airlines therefore raise fares instead. 
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Table 2.2 ICF’s issues and recommendations regarding the 
forecasting methodology 

Topic area Issue Recommendation 
Input 
assumptions 

Heathrow’s capacity 
assumptions are optimistic  

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

 Heathrow’s 
passengers/ATM 
unrealistically high 

Limit growth of passengers/ATM to a 
more realistic value 

Scenarios Seeded capacity at Gatwick 
is not removed from 
Heathrow 

Allow capacity to naturally backfill at 
Heathrow 

 Low-cost carriers are 
‘unbanned’ from Heathrow 

Model a scenario in which low-cost 
carriers remain banned at Heathrow 

 No route culling assumption 
applied to Heathrow in 
Global Fragmentation 
scenario 

Apply same assumptions to both 
expanded options 

Allocation 
model 

Historic 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 

Note: ATM, air traffic movement. Seeding is a method used to correct for the model’s limitations. 

Source: ICF. 

2.4 The remainder of this section highlights areas where we consider the economic 
aspects of the forecasts should be refined, including: timing of growth and 
substitutability between airports; passenger mix; and expansion at Heathrow in 
the ‘Low-cost is King’ scenario. Of the two Heathrow schemes, we focus on 
Heathrow NW, but essentially the same observations apply to Heathrow N. 

Timing and substitutability between Gatwick and Heathrow 

2.5 The AC’s forecasts generally predict that UK traffic will grow much quicker 
under the Heathrow NW scheme compared with Gatwick R2, despite the AC 
assuming that a second runway at Gatwick would open a year earlier. When 
examining passenger numbers for the London market, the AC predicts that 
traffic will grow faster under the Heathrow NW scheme in all five scenarios. For 
the UK aviation market, the AC assumes that traffic will grow faster under the 
Heathrow NW scheme in four of the five scenarios. Figure 2.1 displays the 
difference in passenger forecasts between the Heathrow NW and Gatwick R2 
schemes across the five scenarios at the two airports. The figure illustrates 
how the AC’s forecasts predict a significantly faster build-up of traffic at 
Heathrow in comparison to Gatwick. 
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Figure 2.1 Additional passenger forecasts (mppa): difference between 
Heathrow NW and Gatwick R2 

 
Note: mppa, million passengers per annum. The additional passengers at Gatwick Airport and 
Heathrow Airport were calculated by comparing the base passengers at each airport with the 
number of passengers under each of the airports’ respective expansion scenarios.  

Source: Oxera analysis of Airports Commission data. 

2.6 The AC’s analysis indicates that under the Heathrow NW scheme, fares fall 
more than under the Gatwick R2 case (albeit from a much higher base), 
resulting in greater demand growth at Heathrow and leading to passenger 
benefits almost always being greater for the Heathrow NW scheme (see 
section 4). 

2.7 This points to a general feature of the AC’s modelling that needs further 
development: it needs to take more account of how market forces would work 
when airport capacity expands, as the future UK aviation market will differ from 
the past. Specifically, the model is heavily based on historic growth patterns, 
both within and between airports, and it therefore effectively projects forward 
the status quo. Substitutability between airports is assumed to be very limited, 
with passenger allocation being made independent of fare differentials. There 
are many reasons why it may be difficult to pick up such effects using historic 
econometric analysis, including the difficulty of measuring fares for marginal 
demand changes. However, such effects should be incorporated into analysis 
of future developments, given the importance of differential fare movements on 
traffic in future scenarios.  

2.8 One would expect the opening of Gatwick R2 to lead to the majority of the 
suppressed demand caused by capacity constraints at Heathrow to be met by 
a shift to Gatwick, where lower fares could be maintained, because in the 
absence of such a shift the level of fares at Heathrow would continue to rise 
and relative fares would increasingly favour Gatwick. However, the AC 
implicitly assumes that a more likely scenario is for the majority of the 
suppressed demand at Heathrow to stay suppressed, despite the opening of 
lower-cost capacity nearby. This assumption suggests that a passenger would 
refuse to travel to their preferred destination from Gatwick on an available flight 
at a lower fare, and would instead decide not to fly at all since a Heathrow 
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scheme is not available. This behaviour is implausible given the extent of 
catchment area overlap. In practice flights from the two airports are likely to be 
much closer substitutes than the modelling implies.14 Moreover, the modelling 
assumption is not borne out by historic evidence.  

2.9 One example in the UK that is likely to be comparable to the opening of 
Gatwick R2 is the effective creation of substantial new low-cost carrier capacity 
operating to/from Stansted from 1997. This development saw Stansted 
accommodate 48% of the growth in passengers in the London area over 1997–
2007, demonstrating the broad substitutability of airport capacity in the London 
area.15 

2.10 The AC’s assumptions on timing and substitutability have far-reaching 
implications—adjusting them would make the traffic forecasts more realistic 
and rebalance Gatwick’s position relative to Heathrow in the analysis 
underlying both the TEE report and the PwC report. 

Passenger mix 

Inbound/outbound split 

2.11 The relative proportion of inbound versus outbound passengers plays an 
important role in the analysis in PwC’s report. Inbound (foreign) passengers fly 
to the UK and spend money during their time in the country, whereas outbound 
passengers shift their spending from the UK to overseas.16 There are serious 
concerns about the importance given in the PwC model to such differences in 
the balance of spending, given the likelihood of compensating exchange rate 
movements to maintain external balance. However, for a complete picture it is 
desirable to consider carefully how the split between inbound/outbound 
passengers will evolve over time. 

2.12 The AC’s forecasting methodology projects forward the current passenger mix 
at Heathrow and Gatwick; in practice, this would change significantly if an 
appropriate level of substitution were allowed for. Examining Civil Aviation 
Authority (CAA) survey data shows that, at Stansted Airport, the 
inbound:outbound ratio changed from 28:72 to 44:56 between 2000 and 
2013.17 Stansted Airport is a useful example owing to the significant growth in 
passenger numbers the airport experienced during the early 2000s and its 
location in South East England. Stansted’s proportion of inbound (foreign) 
passengers between 2000 and 2013 is displayed in the figure below.  

                                                
14 It should be noted that in today’s London market, substitution is limited between Gatwick and Heathrow as 
the latter is at capacity in terms of air traffic movements and Gatwick is close to full capacity. However, in the 
future, when much more capacity becomes available and fare differentials become much larger, substitution 
would be much more likely. 
15 CAA passenger survey data, for further details see: 
http://www.caa.co.uk/default.aspx?catid=81&pageid=7640. 
16 The analysis in the PwC report assumes spending by leisure passengers can have an impact on 
productivity, although Oxera has reservations about this assumption (see section 6 for more details). 
17 CAA passenger survey data, for further details see: 
http://www.caa.co.uk/default.aspx?catid=81&pageid=7640. 

http://www.caa.co.uk/default.aspx?catid=81&pageid=7640
http://www.caa.co.uk/default.aspx?catid=81&pageid=7640
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Figure 2.2 Proportion of inbound passengers at Stansted Airport 

  
Source: Oxera analysis of CAA passenger survey data. 

2.13 Figure 2.2 shows how the proportion of inbound passengers at a London 
airport changed significantly over a 13-year period. In particular, the number of 
passengers flying to/from Stansted grew significantly between 2000 and 2007, 
doubling from 12m to 24m passengers per year in this period.18 This growth 
was accompanied by a rebalancing of the inbound/outbound split. It could be 
argued, therefore, that growth in passenger numbers may well be 
accompanied by growth in the number of inbound passengers, if there is an 
initial imbalance in the inbound/outbound split. In practice, both inbound and 
outbound passengers will choose which airports to travel to/from depending on 
where flights are available and fares are competitive. This will inevitably 
change as the pattern of capacity changes. In addition, the continued 
development of emerging economies such as China and India, and the scale of 
air travel that could result, is likely to contribute to a larger proportion of UK 
inbound traffic, relative to the proportion of outbound traffic. Under the Gatwick 
R2 scheme, the airport would become more attractive to this inbound traffic 
compared with Heathrow, as it serves more of these emerging economies. 

Business/leisure split 

2.14 The results of any analysis of the economic benefits of airport expansion are 
heavily influenced by the proportion of business passengers. These 
passengers are more likely to benefit the economy—compared with leisure 
passengers—because they benefit firms, which in turn can affect productivity 
and benefit the wider economy. 

2.15 Comparing the proportion of business passengers at Gatwick in the baseline 
(no expansion) scenario with the Gatwick R2 (expansion) scenario, shows that 
the AC’s analysis assumes that the proportions are approximately the same 
across these two scenarios (see Figure 2.3). 

                                                
18 Based on Civil Aviation Authority survey data. 
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Figure 2.3 Proportion of business passengers at Gatwick Airport 
(2050) 

 
Source: Oxera analysis of Airports Commission data. 

2.16 It is counterintuitive that, in a situation of significant excess demand for 
business travel and rising fares at a capacity-constrained Heathrow, business 
demand would not become more important at Gatwick when extra capacity 
becomes available there. The fact that it does not do so in the AC forecasts 
reflects their ‘status quo’ basis and the low degree of substitutability assumed.  

2.17 Figure 2.4 below presents a map of the catchment areas of four London 
airports (Heathrow, Gatwick, Stansted and Luton), which illustrates the extent 
to which the catchment areas of these airports overlap. The catchment areas 
have been derived on the basis of 90 minutes surface travel time to the 
airport.19 

                                                
19 For business passengers, who are likely to be more time sensitive than leisure passengers, 90 minutes’ 
surface travel time may be too long and a shorter travel time should possibly be assumed when analysing 
catchment areas for these types of passengers (e.g. 60 minutes). 
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Figure 2.4  Overlap of districts within 90 minutes’ surface travel time 

  
Note: Blue: one airport; light blue: two airports; light red: three airports; red: four airports 

Source: Civil Aviation Authority (2011), ‘Catchment area analysis’. 

2.18 We would expect to see more of a change in the business/leisure split as 
Gatwick expands in comparison to the current split. Research by the CAA 
indicates that expansion of airports over time can influence the mix of 
passengers.20 The CAA’s research uses Stansted as an example, highlighting 
that overall passenger growth at the airport (due to expansion of routes and 
capacity) was accompanied by growth in the proportion of business travel. This 
result is shown in the figure below. 

                                                
20 Civil Aviation Authority (2011), ‘Flying on Business—a Study of the UK Business Air Travel Market’, 
November. 
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Figure 2.5 Total passengers and proportion of business passengers at 
Stansted Airport 

 
Source: Oxera analysis of Department for Transport data. 

2.19 Figure 2.5 shows that during 2003–07, as passenger numbers grew at 
Stansted the proportion of business passengers also grew. The converse 
happened from 2008 onwards—i.e. passenger numbers fell and the proportion 
of business passengers also decreased. The figure also shows that the 
proportion of business passengers varied from 14% to 19% over a ten-year 
period between 2003 and 2013. The evidence suggests, therefore, that it is 
likely that the proportion of business passengers at Gatwick in the Gatwick R2 
scheme will differ a good deal further from the baseline scenario than the AC 
has assumed. In particular, the Stansted example shows that there is a 
positive correlation between the overall demand and the proportion of business 
travel. This have been driven by the greater range of routes and/or greater 
frequency of flights at Stansted, which particularly attract business passengers. 
However, the AC’s forecasts show that the proportion of business passengers 
will decline as passenger numbers grow at Gatwick in three of the five 
scenarios. In addition, the commercial strategies of airlines currently operating 
at Gatwick is to attract more business passengers, which is inconsistent with 
the AC’s forecasts. 

Expansion at Heathrow in the Low Cost is King scenario 

2.20 In the Low Cost is King scenario, the AC forecasts assume that a significant 
proportion of low-cost carriers operate at Heathrow. As noted in the response 
to the AC’s consultation by ICF, this is unlikely due to high landing charges and 
operational inflexibilities at Heathrow, which have historically prevented low-
cost carriers flying from Heathrow.21 Expansion at Heathrow will lead to higher 
landing charges, suggesting it would be even more unlikely for low-cost 
carriers to operate at the airport in future. It therefore seems problematic that 
the AC’s forecasts should predict such large growth of low-cost carriers at 
Heathrow, which is likely to be constrained due to high landing charges and 
operational inflexibilities at Heathrow. 
                                                
21 ICF (2015), Response to Airports Commission consultation, February. 
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2.21 However, in the Low Cost is King scenario, the AC does forecast a higher 
overall number of passengers for the UK in the Gatwick R2 scheme compared 
with the Heathrow NW scheme. One might expect that the higher number of 
additional passengers would be correlated with a larger increase in passenger 
benefits (consumer surplus) and, conversely, a larger decrease in the negative 
impact incurred by airlines (producer surplus). However, the AC’s analysis in 
the TEE report derives a larger increase in consumer surplus under the 
Heathrow NW scheme. Table 2.3 presents these results. 

Table 2.3 Passenger numbers, passenger impact (£bn) and producer 
impact (£bn) in the Low Cost is King scenario 

 Gatwick R2 (A) Heathrow NW (B) Difference (B-A) 
Passengers (mppa, UK total) 502 494 -8 

Passenger benefits (excluding 
I-I) (£bn) 

96 129 34 

Producer shadow cost impact 
(£bn) 

-64 -104 -40 

Note: Present value (£bn). I-I refers to international transfer passengers. Producer surplus is the 
impact on airlines from a reduction in the shadow cost that they were charging in the baseline 
scenario. mppa, million passengers per annum. 

Source: Oxera analysis of Airports Commission data. 

2.22 The relationship displayed in the table above seems counterintuitive, since a 
greater increase in overall traffic should lead to a larger loss in producer 
surplus and greater increase in consumer surplus. One possible explanation 
could relate to the AC’s assumptions on market segmentation, but this is 
difficult to judge without greater visibility of the underlying data. The AC has not 
(yet) made available information on the fares and shadow costs underlying its 
forecasts. 

Summary 

2.23 The traffic forecasts underlying the TEE, PwC and SEO reports assume 
continuation of existing patterns of demand, market segmentation and limited 
substitutability between Heathrow and Gatwick airports. In practice, Oxera’s 
analysis indicates that if Gatwick expands, the two airports would become 
much closer substitutes, with similar capacity and services potentially available 
to airlines. Substantial cost differentials will remain, even after Gatwick’s large 
investment, and any attempt to choke off demand at Heathrow by fare 
differentials would provide strong incentives for passengers to switch away 
from Heathrow. It therefore makes sense to recognise that there will be greater 
substitution than currently assumed. 

2.24 If the two airports are assumed to become closer substitutes under the Gatwick 
R2 expansion scenario—then, in line with evidence and intuition that 
passengers will respond to fare incentives—this significantly affects the 
economic analysis. It would lead to more switching to Gatwick and rebalance 
the position of Gatwick relative to Heathrow in both the TEE analysis of 
benefits and the derived PwC and SEO analyses. 
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3 Competition analysis  
3.1 While the impact of competition is not explicitly addressed in the DfT’s 

WebTAG, there is a competition objective in the Strategic Fit module of the 
AC’s appraisal framework.22 Indeed, the AC’s objectives for the shortlisted 
schemes include ‘to maximise the benefits of competition to aviation users and 
the broader economy.’23 We note that the CAA’s statutory duties include 
promotion of competition—reflecting the importance that the government 
places on competition in the aviation market.24 The AC has stated that it is 
specifically interested in the competition benefits resulting from airport 
expansion, whether these arise by strengthening competition between airlines, 
across airports or at a single airport.25 

3.2 The AC has noted that where the analysis suggests that changes in 
competition could materially affect the economic benefits derived from any 
scheme (either positively or negatively), this will be considered as part of the 
assessment of the Economy Impacts module.26 

3.3 However, in determining the overall quantitative measures of scheme value for 
money for Heathrow and Gatwick, the AC has not included competition in its 
assessment. 

3.4 This section sets out the importance of determining the benefits of competition; 
our methodology for assessing competition benefits and including them in the 
appraisal; and a review of the competition analysis undertaken by SEO via the 
ITF for the AC. 

Assessing the benefits of competition 

3.5 Constructing an additional runway at either Heathrow or Gatwick would provide 
extra capacity to meet the demand for air transport. However, the two schemes 
would have different impacts on the dynamics of competition for air transport 
demand. These differences may lead to benefits/costs to passengers 
depending on which airport is expanded. In particular, as noted by the AC, 
there are differences in Heathrow’s and Gatwick’s suitability to provide services 
to different airline types, and differences in the concentration of airline types at 
each airport. Therefore, there are benefits/costs that are likely to arise as a 
result of differences in the competitive dynamics between airlines and airports 
under the two expansion schemes. 

3.6 It is important, therefore, to set out the mechanisms by which these differences 
in competition effects come about, and through which more capacity at one 
airport could lead to greater competition, and therefore greater benefits, than 
the same amount of additional capacity at another location. 

3.7 As part of the Oxera/PA EIA for Gatwick,27 and consistent with the competition 
objective included in the Strategic Fit module of the AC’s appraisal framework, 
we analysed the competition benefits associated with schemes at the two 
airports.28 

                                                
22 Airports Commission (2013), ‘Appraisal Framework’, p. 6. 
23 Airports Commission (2014), ‘Consultation Document’, Table 2.1. 
24 Civil Aviation Act 2012.  
25 Airports Commission (2014), ‘Strategic Fit: Cover Note’. 
26 Airports Commission (2014), ‘Appraisal Framework’, para. 1.22. 
27 Oxera and PA (2014), ‘Economic impact assessment’, May.  
28 This considered the two shortlisted Heathrow options together. 
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3.8 The benefits of increased competition between airlines and/or airports are 
likely to include lower prices to passengers, greater innovation and investment 
by airlines and airports, and better planning and capacity development. To 
quantify these benefits, Oxera considered the available theoretical and 
empirical evidence, which focuses on the extent of competition between 
airlines and the associated effect on passenger fares. 

3.9 Given that there is no DfT guidance on estimating competition effects, we 
developed a methodology for the purposes of the Oxera/PA EIA. This was 
done by combining ICF/SH&E traffic forecasts for Gatwick, Heathrow and other 
London airports with estimates of the competition effect on air fares from the 
literature. ICF/SH&E’s traffic forecasts predict flight frequencies and the 
number of airlines operating from each of Gatwick, Heathrow and other London 
airports to specific destinations under both expansion scenarios at each 
airport, and the Do Minimum scenario (i.e. the current structure). We used 
these forecasts to consider the change in competitive dynamics, and the 
intensity of competition that would occur as a result of expansion of Gatwick 
compared with expansion of Heathrow in 2050, and relative to the Do 
Minimum.  

3.10 The methodology we used accounted for the different types of competition by 
distinguishing between types of changes at the route level—e.g. a change from 
one airline to two airlines (after expansion) was treated differently from a 
change from two airlines to three airlines. We also accounted for an additional 
effect of competition between airports (i.e. additional to the airlines competition 
effect), which is a factor that the SEO analysis does not capture (see Box 3.1 
for a discussion of this). 

3.11 Our analysis indicated that an additional runway at Gatwick (relative to any 
other scheme shortlisted by the AC) would be likely to lead to airports 
competing more vigorously for airlines, and airports and airlines competing 
more vigorously for passengers and freight traffic.29 

3.12 We estimated that this direct competition impact would result in a £7.7bn 
benefit for Gatwick expansion, as this permits an increase in the number of 
airlines operating on overlapping routes and in the number of routes competed 
between airports.30 Moreover, we estimated a £2.5bn disbenefit for Heathrow 
expansion, because this would result in increased dominance of the market for 
long-haul routes that would otherwise be competed to a greater extent across 
other London airports. These quantitative estimates reflect a number of 
mechanisms, which vary depending on whether the competition is between 
airlines of the same type, and whether those airlines are competing from the 
same or different airports.  

3.13 The benefits from increased competition are also likely to disperse throughout 
the London airport system, benefiting all passengers, even on routes where 
there is no direct competition. For example, as the intensity of competition on 
individual routes increases, this is likely to increase the tendency for customers 
to switch routes in order to benefit more from lower fares. Also, a more intense 
competitive environment on some routes may lead to increased innovation by 
airlines that can benefit passengers across the whole of their business. These 
can be considered as indirect competition effects which, together, could be as 
much again as the direct competition effect. 

                                                
29 Although benefits are expected to arise due to increased competition in the freight market, the analysis is 
limited to the passenger market, as forecasts of future freight operations are not available. 
30 This represents the direct competitive benefit.  
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The inclusion of the competition effect in the analysis  

3.14 Table 3.1 shows that adding the competition impacts from our analysis to the 
benefits of the R2 scheme (£7.7bn), and accounting for the impact of 
competition of the Heathrow scheme (–£2.5bn), pushes the benefits of the 
Gatwick scheme above the Heathrow NW scheme in every traffic scenario.31  

Table 3.1 Benefits (£bn) of Gatwick R2 and Heathrow NW 

 Assessment 
of Need 

Global 
Growth 

Relative 
Decline of 

Europe 

Low 
Cost is 

King 

Global 
Fragmentation 

Gatwick R2 (£bn)      
Total net benefits 
(excluding I-I) (A) 

7.1 26.4 7.4 38.0 4.3 

Direct competition impact 
(B) 

7.7 7.7 7.7 7.7 7.7 

Total net benefits plus 
competition impact 
(C=A+B) 

14.8 34.1 15.1 45.7 12.0 

Heathrow NW (£bn)      
Total net benefits 
(excluding I-I) (D) 

12.6 33.0 14.7 34.7 6.8 

Direct competition impact 
(E) 

-2.5 -2.5 -2.5 -2.5 -2.5 

Total net benefits plus 
competition impact 
(F=D+E) 

10.1 30.5 12.2 32.2 4.3 

Note: Competition impact numbers are taken from Table A6.4 in Oxera and PA (2014), 
‘Economic impact assessment’, May. The total net benefit numbers include: the welfare benefit 
to consumers from reduced fares; the loss of producer surplus impact on airlines; the welfare 
impact from greater frequency; the impact on government revenue and the delay impact. 

Source: Oxera and the Airports Commission. 

3.15 Table 3.1 includes only the direct competition impact. The indirect impacts are 
much less certain, but if they were also included, the benefits of Gatwick 
relative to Heathrow would rise further. 

3.16 In its consultation document, the AC has noted that: 

although passenger choices are modelled in detail, airline and airport behaviour is 
only simplistically represented, meaning that the competitive impacts of any new 
capacity cannot be fully assessed using the AC’s model.32 

There is no explicit assumption in the model that there is an increase in 
demand due to lower fares arising from competition. Therefore, we consider 
that the competition impacts should be added to the AC’s analysis. 

The AC’s competition analysis 

3.17 As noted above, the AC’s aviation demand model does not explicitly account 
for competition. However, the AC commissioned two reports by the ITF and 
SEO to consider connectivity and competition. In these reports, SEO assesses 
how airlines could potentially respond across a range of different scenarios to 
                                                
31 In principle, expansion of capacity at either airport could create an opportunity for more airlines to operate 
more routes from one or both of the airports, thus potentially increasing competition in the market. 
Alternatively, competition could be reduced if extra capacity simply permits some airlines at one airport to 
increase their dominance of the market. The competition benefits of Gatwick relative to Heathrow requires 
the net benefits of expanding Gatwick to be subtracted from the net benefits of expanding Heathrow. 
32 Airports Commission (2014), ‘Consultation Document’, para. 2.26. 
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expanding capacity at either Gatwick or Heathrow, and the potential 
connectivity (in effect, frequency) and competition impacts that would be 
generated by such responses. 

3.18 The first SEO report33 contains some well-informed analysis, and some sound 
conclusions that are consistent with Oxera’s analysis/understanding of the 
competition impact. For example:  

• in contrast to the weight given to status quo industry patterns in the forecasts 
and much of the economic analysis presented by the AC, the first SEO report 
notes that ‘the airline industry is dynamic and has shown remarkable changes 
since the start of EU liberalization in the early 1990s...the possibility of future 
developments in the aviation market that result in paradigm shifts in airline 
business models should be taken into account;’34 

• in most of its airline response scenarios the first SEO report envisages that 
Gatwick will specialise in point-to-point traffic while Heathrow remains the 
network hub. This suggests that expansion of Gatwick would enable 
Heathrow to become a more efficient hub, as point-to-point traffic transfers to 
Gatwick where it would benefit from lower costs;35  

• it concludes that if Heathrow expands, ‘a high increase in charges might 
prevent the hub carrier at Heathrow developing a hub operation with the 
same extensive feeder network as for example at Frankfurt or Amsterdam, 
potentially in contrast to a hub operation at Gatwick if charges at Gatwick 
prove lower than at Heathrow ... It remains to be seen to what extent hub 
expansion at Heathrow will result in more capacity on existing routes as 
opposed to adding new routes;’36 

• it also concludes that ‘expansion of Gatwick is likely to have the strongest 
positive impacts on competition, with benefits to the consumer due to the 
expected increase in low-cost carrier competition and a less dominant 
position of a single alliance, resulting in more choice for the consumer and 
lower fares.’37 

3.19 However, we do not agree with SEO’s conclusion that competition between 
hubs is likely to be the most beneficial form of competition. Actual experience 
and evidence demonstrate that it is competition between airlines of different 
types and business models—enabled in turn by differing airport models—that 
creates the most benefits. In particular, the emergence of low-cost carriers—at 
non-hub airports—has contributed very significantly to overall growth in the 
market and to changes in the full-service carrier business model. Low-cost 
carriers compete with both full-service carriers and other low-cost carriers, 
leading to significant benefits for passengers.38 

3.20 The second SEO report39 produces quantitative point estimates in 2030 of the 
effect on competition of expansion at Heathrow and Gatwick. 

3.21 While these estimates are based on the AC’s traffic forecasts, SEO has 
undertaken further analysis of the airline supply response to the AC’s demand 
                                                
33 International Transport Forum (2014), ‘Expanding Airport Capacity: Competition and Connectivity’. 
34 Ibid., p. 62. 
35 Ibid., pp. 13–14 and 74. 
36 Ibid., p. 81. 
37 Ibid., p. 82. 
38 See, for example: Pitfield, D.E. (undated), ‘Ryanair’s impact on airline market share from the London area 
airports: a time series analysis’, Transport Studies Group; Alderighi, M. et al. (2004), ‘The Entry of Low-Cost 
Airlines’, Tinbergen Institute Discussion Paper.  
39 International Transport Forum (2014), ‘Impacts of Expanding Airport Capacity on Competition and 
Connectivity’. 
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forecasts. SEO has modelled four scenarios (two in which Heathrow expands 
and a further two that model expansion of Gatwick). Across these four 
scenarios, three of the AC’s traffic scenarios (Assessment of Need, Low Cost 
is King and Relative Decline of Europe) are used to estimate the competition 
effect. The scenarios are shown in the table below. 

Table 3.2 Scenarios modelled in second SEO report 

 Scenario 1 Scenario 2 Scenario 3 Scenario 4 
Expansion scheme Heathrow Heathrow Gatwick Gatwick 
Traffic scenario Assessment of 

Need 
Low Cost is 
King 

Low Cost is 
King 

Relative Decline 
of Europe 

Source: SEO. 

3.22 Given that the AC considers all five traffic scenarios as potential outcomes for 
the aviation sector, it would be more consistent if SEO were to analyse the 
competition effect in each of these scenarios. 

3.23 Furthermore, only one of these scenarios (Low Cost is King) is used to 
estimate the competition impact of both Gatwick and Heathrow expansion. 
SEO estimates the competition effect of expanding Heathrow under the 
Assessment of Need scenario while it estimates the effect of expanding 
Gatwick under the Relative Decline of Europe scenario. As the traffic scenarios 
are determined by macroeconomic factors and other factors (e.g. changes to 
airline business models) that are independent of which airport expands, the 
same traffic scenarios should be used to compare the competition effects of 
expansion at Heathrow and Gatwick. Otherwise the usefulness of the results is 
limited. 

3.24 Oxera’s other observations on SEO’s analysis are presented in the box below. 

Box 3.1 SEO’s quantitative analysis 

Additionality 

Despite the AC explicitly stating that its demand model does not account for the effects of 
competition, the SEO research estimates its competition impacts from within the parameters 
established by the AC’s demand forecasts. Specifically, it estimates the shadow cost required 
to match constrained and unconstrained demand forecasts, and derives the competition 
impact from within this shadow cost. This is clearly inconsistent with the AC’s analysis, as well 
as Oxera’s, which shows that competition impacts are additional to the shadow costs arising 
from the AC’s demand forecasts. Additional competition would lead to fare reductions and 
service quality improvements that would increase demand further, over and above the AC’s 
forecasts. This would therefore increase the reduction in the shadow cost in the 
unconstrained scenario (relative to the constrained scenario) when capacity is expanded. 

Forecast year 

The analysis extends only to 2030, a relatively short time after expansion at either airport 
would be completed. The full effects of increased competition, including airport choice and 
changes in airline business models, would take time to happen. The estimated effects are 
therefore very unlikely to reflect full effects. Moreover, given the comments in section 2 on the 
AC’s traffic forecasts unrealistically delaying the development of traffic under Gatwick R2, the 
focus on this year diminishes the competition benefits of Gatwick expansion. 

Switching between airports 

The second SEO report assumes traffic shifts between Heathrow and Gatwick in only one of 
the four scenarios modelled. Furthermore, the one scenario where SEO assumes traffic shifts 
is when Heathrow expands. One would expect the opening of Gatwick R2 to lead to 
passengers initially switching from Heathrow to Gatwick. Following this it would then be likely 
that some airlines operating from Heathrow with suppressed demand would start flying from 
Gatwick in addition to (or instead of) flying from Heathrow. Therefore, some switching of 
airlines is likely to occur. The second SEO report suggests that this is not the case, which 
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reduces the benefits that airport expansion delivers in the scenario when Gatwick expands, 
on the level of competition. 

Appropriateness of HHI (Herfindahl–Hirschman index) 

We have reservations about using a generic indicator of competition (HHI) to represent the 
way competition works in the airline and airports market. For example, as explained in 
Oxera’s competition analysis, if there are five airlines competing on a route from Heathrow, 
this is arguably a less competitive outcome than if the airlines were split between Heathrow 
and Gatwick (e.g. three flying from Heathrow and two from Gatwick). The CAA has noted the 
potential competition benefits that can occur when new airlines enter the market for a route, 
and the additional benefit that can occur if the airline is located at a different airport.40 The 
HHI cannot distinguish between any additional competitive impacts from the availability of 
alternative airports.  

The HHI will also be unable to discern how the entry of different types of carrier will affect the 
prices charged by the incumbents. For example, if a route is currently operated by four full-
service carriers, and a new entrant full-service carrier joins then this may only have a limited 
effect on fares. However, if the new entrant is a low-cost carrier, this may lead to a larger fall 
in fares than if the full-service carrier had entered the market. HHI is therefore not sufficiently 
sophisticated to reflect important elements of how competition works in the aviation industry. 
In particular, SEO’s use of HHI cannot distinguish between the additional effect of competition 
between airports (as modelled in the Oxera/PA EIA), which would occur under the Gatwick R2 
scheme. 

Estimation bias of HHI coefficient 

The estimation of generalised costs and consumer value appears to be based on a cross-
sectional regression, which aims to explain the variation in fares by relevant characteristics 
about the journey such as travel time, frequency, level of competition, whether it is operated 
by a low-cost carrier, and whether the route is direct. 

Relatively little information is provided about the approach and the data used. To be able to 
ascertain if the approach and model are robust it would be necessary to have more 
information about the data used, how it was processed, model specification and the statistical 
diagnostic tests. However, even without this information it is possible to identify some 
substantive concerns with the approach. 

The HHI variable designed to capture the effect of competition on price is likely to exhibit a 
feedback effect, where not only does concentration affect price, but price also affects 
concentration. This feedback effect (referred to as endogeneity in the literature), can cause a 
significant bias in the results. 

The feedback effect arises because more profitable routes, which can attract higher prices, 
are more likely to attract entrants than less profitable routes with lower prices. For example, if 
a new entrant is choosing between two routes, it is more likely to enter on the route where 
fares and margins are higher. This means that the causality between the HHI variable and the 
fares variable is likely to be two-way—i.e. price affects concentration and concentration 
affects price. If this effect is not accounted for, the parameter estimates will be biased.41 

Evans et al.42 find that the OLS estimator (which is used by SEO in its analysis) is 
substantially negatively biased when used in this context.43 This suggests that SEO’s 
estimate of the effect of competition on fares is likely to be biased downwards. This could be 
addressed using other methods of estimation—for example, the instrumental variables (IV) 
technique.44 

                                                
40 In 2007, the CAA awarded EasyJet capacity to fly between Gatwick and Egypt, instead of the existing 
incumbent, BA, who were already operating on the route from Heathrow. In making the decision, the CAA 
judged that the introduction of EasyJet as new entrant would offer a differentiated product from a different 
London airport, which would have a competitive stimulus on the market. For further details, see: CAA (2010), 
‘Decision on Scarce Capacity Allocation Certificates: London-Cairo/Alexandria’, September, available at: 
http://www.caa.co.uk/docs/213/20100930-EgyptDecisionFinal.pdf. 
41 Beckert, W. and Mazzarotto, N. (2010), ‘Price-Concentration Analysis in Merger Cases with Differentiated 
Products’, Economics, 3, 2010-16, available at: http://www.economics-
ejournal.org/economics/journalarticles/2010-16. 
42 Evans, W.N., Froeb, L. and Werden, G.J. (1993), ‘Endogeneity in the Concentration-Price Relationship: 
Causes, Consequences, and Cures’, Journal of Industrial Economics, 41:4, pp. 431–38. 
43 When procedures are applied to eliminate the bias to data from the airline industry that a very substantial 
negative bias is found. In their data the unbiased estimate exceeds the OLS result by 250%. 
44 A suitable instrument for the endogenous market structure variables would be one which is correlated with 
the explanatory variable (market structure) but not the dependent variable (fares). In this instance the 
population variable (or a variant upon that) might be suitable as a proxy for how many carriers or what 
capacity the market can support but not a direct driver of prices. 
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Level of aggregation 

In addition, it is not clear whether the Netcost fare model used by SEO has been estimated at 
the airport pair level or at a higher level of aggregation. The variable descriptions on p. 40 
referring to flights imply that it might be at a low level of aggregation (either city pairs or airport 
pairs); however, the description of the approach refers to ‘a more aggregate level’ and the 
analysis being done at a ‘regional level’. The level of aggregation used is important because it 
affects the interpretation of the results. If the analysis is at a regional level then it will not be 
able to capture the impact of airport competition as well as airline competition. 

Source: Oxera. 

Conclusion 

3.25 We welcome SEO’s work to assess the impacts of competition, since these are 
likely to be a key differentiating factor between the proposed schemes. The 
first SEO report makes a number of points that we recommend should be 
incorporated into the AC’s forecasts and economic analysis. 

3.26 We would also stress the importance of modelling competition accurately and 
appropriately. Specifically, competition effects should be modelled in more 
detail than the second SEO report has done, distinguishing the different types 
of competition outlined in the Oxera/PA EIA for Gatwick. If an econometric 
modelling approach is to be pursued, more refined measures of competition 
are needed, and biases due to feedback effects need to be eliminated. 
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4 Presentation of the AC’s results  
The AC’s analysis 

4.1 The TEE report focuses on the welfare impacts on users and providers that will 
occur under each of the three airport expansion schemes. The AC notes that it 
predominantly bases its approach on HM Treasury’s Green Book and the DfT’s 
WebTAG. Its analysis is broadly comparable, therefore, with our economic 
impact analysis, which was also based on WebTAG. Section 5 compares the 
results of our analysis with those of the AC. It should be noted that the TEE 
report analysis differs from that in the PwC report (discussed in section 6). 
Although some of the impacts from the AC’s welfare analysis do feed into 
PwC’s wider impact modelling, the numbers used by PwC are not the same as 
in the TEE report. 

4.2 This section focuses on how the AC presents its welfare analysis in the TEE 
report—in particular, how the AC presents only the net benefits of the 
shortlisted runway schemes and not the benefits and costs together, which is 
standard practice in economic appraisal. Doing so would make clear the 
significant advantage that Gatwick enjoys over Heathrow in terms of value for 
money. 

Net benefits 

4.3 The AC’s analysis quantifies the benefits that accrue to passengers, the 
disbenefits to airlines, and the impact on government from airport expansion in 
the three scenarios. Each scenario is assessed in relation to a baseline 
scenario in which there is no airport expansion.  

4.4 Table 4.1 provides the AC’s analysis of impacts on passengers, producers and 
government in the Gatwick R2 and Heathrow NW runway scenarios. 

Table 4.1 Passenger, producer and government impacts (£bn, 
present values) 
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Gatwick R2      
Lower shadow costs  43.9 123.0 42.6 92.8 30.2 
Frequency benefits  3.2 9.1 4.6 10.1 2.2 
Total passenger benefits 47.1 132.0 47.2 102.9 32.4 
Total passenger benefits (excluding 
I-I) 

45.4 127.7 45.8 95.7 31.4 

Producer surplus -41.8 -110.4 -43.3 -64.0 -29.7 
Government revenue 2.5 8.4 3.1 5.2 1.0 
Total net benefits (excluding I-I) 
(A) 

6.1 25.6 5.6 36.9 2.8 

Heathrow NW      
Lower shadow costs  49.2 127.4 52.3 128.8 42.2 
Frequency benefits  5.7 7.3 6.8 8.7 4.5 
Total passenger benefits 54.8 134.6 59.1 137.5 46.7 
Total passenger benefits (excluding 
I-I) 

48.4 124.9 55.2 129.3 41.1 

Producer surplus -38.4 -100.5 -44.9 -103.9 -38.5 
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Government revenue 1.8 7.8 2.2 7.9 2.1 
Total net benefits (excluding I-I) 
(B) 

11.8 32.2 12.5 33.3 4.7 

      
Differential—LHR’s advantage (B-A) 5.7 6.6 6.9 -3.6 1.9 

Note: Present value (£bn). I-I refers to international transfer passengers. Producer surplus is the 
impact on airlines from a reduction in the shadow cost that they were charging in the baseline 
scenario. 

Source: Airports Commission. 

4.5 The final row in Table 4.1 shows that in four of the AC’s five forecast scenarios, 
the Heathrow NW scheme is estimated to outperform Gatwick in terms of net 
benefits. These net benefits are primarily driven by the traffic forecasts, which 
determine the number of additional passengers under the runway schemes. In 
these four scenarios, the difference in net benefits ranges between 
approximately £2bn and £7bn. In the Low Cost is King scenario—which is 
effectively a high (optimistic) scenario (like the Global Growth scenario) but 
accompanied by low-cost carriers strengthening their relative position—
Gatwick R2 performs better than Heathrow NW in terms of total net benefits.  

4.6 As described in sections 2 and 3, we have concerns about some aspects of the 
AC’s traffic forecasts, and it seems clear that they understate the benefits of 
the Gatwick scheme. In addition, information on fares and shadow costs, which 
are a vital input to the assessment of benefits, has not (yet) been made 
available. Without this information, it is not possible to make a complete 
assessment of how the net benefits have been calculated by the AC.  

How should economic impact assessments be presented? 

4.7 The results summarised in Table 4.1 focus on only the net benefits, and do not 
account for the costs—in particular the scheme and surface access costs—
incurred in delivering airport expansion. When conducting an economic 
appraisal of this type, it does not make sense to look at the benefits in 
isolation, as the costs should also be accounted for in order to reflect the value 
for money of the scheme. This is standard practice in economic appraisal in 
the transport sector, where the value for money of a project is commonly 
analysed using economic indicators such as the benefit–cost ratio and the net 
present value. However, these measurements are not provided in the TEE 
report, which seems to be inconsistent with the objectives set out in the 
opening paragraph of that report: 

Many of the costs and benefits attached to airport capacity options fall directly on 
airports, airlines, passengers and the public finances. Quantifying such impacts is 
an important part of the complete economic appraisal and this report sets out the 
Commission’s analysis relating to such transport economic efficiency impacts.45 

4.8 While the AC does quantify the benefits and costs separately in different 
places, they are not presented in conjunction. This is not consistent with HM 
Treasury’s Green Book and the DfT’s WebTAG appraisal guidance, which 
advise that costs and benefits should be evaluated together: 

                                                
45 Airports Commission (2014), ‘Economy: Transport Economic Efficiency Impacts’, November, p. 5. 
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The Green Book [HMT, 2003] sets out best practice guidance on assessing and 
evaluating policies, programmes and projects and recommends that options 
should be appraised using cost-benefit analysis (CBA).46 

4.9 WebTAG further recommends that: ‘results should be presented in the 
appropriate cost-benefit analysis metrics, normally a Benefit-Cost Ratio 
(BCR).’47  

4.10 In light of this, we would recommend that the benefit–cost ratios and net 
present values are presented as part of the AC’s TEE analysis to reflect the 
value for money of the three runway schemes. The next subsection presents 
these economic indicators based on the AC’s analysis. 

Benefits and costs 

4.11 We have constructed the benefit–cost ratio and net present value of the 
Gatwick R2 and Heathrow NW schemes across the five scenarios. All of the 
values used to construct the benefit–cost ratios and net present values were 
taken from the various consultation documents published by the AC. They 
comprise: the benefits from the AC’s TEE report, which include the welfare 
benefit that passengers gain from lower fares and increased frequency after 
expansion; the costs in each scheme’s business case; and the delay impact.48 
For completeness, we have included the workings behind the benefit–cost ratio 
and net present value calculations for Gatwick R2 and Heathrow NW, with 
appropriate references to the AC’s consultation documents. The results are 
displayed in the table below. 

Table 4.2 Benefit–cost ratio and net present value (£bn) of Gatwick 
R2 and Heathrow NW 
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Reference 
Gatwick R2 (£bn)       

Passenger 
benefits 
(excluding I-I) (A) 

45.4 127.7 45.8 95.7 31.4 Transport Economic 
Efficiency Impacts; Table 4.2; 
p. 27 

Producer shadow 
cost impact (B) 

-41.8 -110.4 -43.3 -64.0 -29.7 Transport Economic 
Efficiency Impacts; Table 4.2; 
p. 27 

Government 
revenue impact 
(C)  

2.5 8.4 3.1 5.2 1.0 Transport Economic 
Efficiency Impacts; Table 4.2; 
p. 27 

Delay impact (D) 1.0 0.7 1.8 1.1 1.6 Delay Impacts Assessment; 
Table 6; p. 23 

Total net benefits 
(excluding I-I) 
(E=A+B+C+D) 

7.1 26.4 7.4 38.0 4.3  

Total costs (F) 7.0 7.0 7.0 7.0 7.0 Gatwick R2 Business Case; 
Table 2.11; p. 49 

Heathrow NW 
(£bn) 

      

                                                
46 Department for Transport (2014), ‘TAG UNIT A1.1: Cost-Benefit Analysis’, p. 1. 
40 Department for Transport (2014), ‘TAG UNIT A1.1: Cost-Benefit Analysis’, p. 2. 
48 The delay impact includes the benefits of reduced delays for airlines, passengers and carbon emissions. 
As additional capacity becomes available, it is expected that delays will be reduced due to a reduced 
demand/capacity ratio. 
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Reference 
Passenger 
benefits 
(excluding I-I) (G) 

48.4 124.9 55.2 129.3 41.1 Transport Economic 
Efficiency Impacts; Table 4.4; 
p. 36 

Producer shadow 
cost impact (H) 

-38.4 -100.5 -44.9 -103.9 -38.5 Transport Economic 
Efficiency Impacts; Table 4.4; 
p. 36 

Government 
revenue impact (I)  

1.8 7.8 2.2 7.9 2.1 Transport Economic 
Efficiency Impacts; Table 4.4; 
p. 36 

Delay impact (J) 0.8 0.8 2.2 1.4 2.1 Delay Impacts Assessment; 
Table 6; p. 23 

Total net benefits 
(excluding I-I) 
(K=G+H+I+J) 

12.6 33.0 14.7 34.7 6.8  

Total costs (L) 16.8 16.8 16.8 16.8 16.8 Heathrow NW Business 
Case; Table 2.11; p. 50 

Benefit–cost ratio      

Gatwick R2 
benefit–cost ratio 
(M=E/F) 

1.0 3.8 1.1 5.4 0.6  

Heathrow NW 
benefit–cost ratio 
(N=K/L) 

0.7 2.0 0.9 2.1 0.4  

Differential—
LGW’s advantage 
(O=M-N) 

0.3 1.8 0.2 3.4 0.2 

 
Net present value      

Gatwick R2 net 
present value 
(P=E-F) 

0.1 19.4 0.4 31.0 -2.7  

Heathrow NW net 
present value 
(Q=K-L) 

-4.2 16.2 -2.1 17.9 -10.0   

Differential—
LGW’s advantage 
(R=P-Q) 

4.4 3.2 2.5 13.1 7.3 

 

Note: The calculations use the present value of scheme costs. Benefits accruing to international 
transfer passengers have been excluded. The Heathrow extended runway scheme also has a 
lower benefit–cost ratio and net present value than Gatwick R2 across all five scenarios. 

Source: Oxera analysis of Airports Commission data. 

4.12 Table 4.2 shows that, using figures from the AC’s own analysis, Gatwick R2 
has a higher benefit–cost ratio than the Heathrow NW scheme, across all five 
traffic scenarios. Similarly, the net present value of R2 is also higher. 

4.13 This is an important finding because these are the indicators used by the DfT 
to rank schemes on the basis of value for money.49 Moreover, in this case, the 
benefit–cost ratio indicates that the Gatwick scheme offers a higher pay-off to 
the UK economy for the investment across every future scenario considered by 
the AC. 

                                                
49 See, for example, Department for Transport (2014), ‘TAG UNIT A1.1: Cost-Benefit Analysis’, November, 
available at: https://www.gov.uk/transport-analysis-guidance-webtag. 
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4.14 This result holds regardless of environmental and other impacts, such as 
competition, which are not quantified in the AC’s TEE report, and which would 
be expected to move the result further in favour of the Gatwick scheme.  

Business impact 

4.15 We have also analysed the AC’s outputs from the perspective of benefits to 
business passengers. Such benefits are of particular importance to the 
economy—compared with leisure benefits—because they benefit employers, 
which in turn can affect productivity and benefit the wider economy. While 
these are only a minority of passengers, it might be deemed important in a 
scheme selection process to consider—alongside the benefits to passengers 
overall—the relative merits of the proposed schemes from a business 
passenger perspective. Table 4.3 presents the net benefits in comparison. 

4.16 There is some artificiality in seeking to compare the benefits for one segment 
of passengers when the schemes have been assembled for the benefit of all. 
Nevertheless, we consider there to be value in seeking to assess the effect for 
business passengers, given their greater economic impact. To compare the net 
business benefits and costs, we multiplied the scheme costs by the proportion 
of business passengers in the London market who travel to/from the airport in 
the base case. The net business benefits are calculated using the business 
passenger benefits plus the proportional amount of other impacts (shadow 
cost, government revenue and delay) that can be attributed to business 
passengers. 

4.17 The AC’s estimates of gains to business passengers (albeit they represent a 
small percentage of overall passengers), might be taken to suggest an 
advantage for Heathrow, but, again, a comparison with costs suggests the 
opposite in the majority of cases.  

Table 4.3 Gatwick R2 and Heathrow NW benefits and costs (£bn): 
business passengers 
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Gatwick R2 (£bn)      
Total net business benefits (excluding 
I-I) (A) 2.3 8.4 2.8 12.8 1.5 
Costs (proportion attributed to 
business passengers) (B) 1.9 2.4 2.1 2.4 1.7 
Heathrow NW (£bn)      
Total net business benefits (excluding 
I-I) (C) 5.2 11.3 5.9 11.9 2.6 
Costs (proportion attributed to 
business passengers) (D) 4.6 5.6 5.1 5.7 4.0 
BCR      
Gatwick R2 BCR (E=A/B) 1.2 3.6 1.3 5.4 0.9 
Heathrow NW BCR (F=C/D) 1.1 2.0 1.2 2.1 0.6 
NPV      
Gatwick R2 NPV (G=A-B) 0.4 6.0 0.7 10.4 -0.1 
Heathrow NW NPV (H=C-D) 0.6 5.7 0.8 6.3 -1.4 

Source: Oxera analysis of Airports Commission data. 
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4.18 Table 4.3 shows that even when looking at only business benefits, and 
allocating costs to business pro rata in line with passenger shares, Gatwick 
clearly outperforms Heathrow. The business benefit–cost ratio calculated in 
this way is higher for Gatwick across all scenarios. The net present value is 
higher in the majority of scenarios, while being essentially the same in the 
other two cases (Assessment of Need and Relative Decline of Europe 
scenarios). 
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5 Transport economic efficiency analysis 
5.1 This section examines the AC’s transport economic efficiency analysis more 

generally. First, we outline how the welfare impact occurs, underlining the 
importance of the traffic forecasts and shadow costs. The subsequent 
subsections include suggestions for developing the analysis and a comparison 
with our results. 

Welfare impact of airline expansion 

5.2 The passenger benefits occur because an additional runway will lead to lower 
fares as the shadow cost (or congestion charge) is reduced/removed. The 
shadow cost occurs because airports are constrained in terms of how many 
flights they can accommodate, and it can be viewed as the premium that 
passengers pay for flying from congested airports. If the demand for flights is 
greater than supply then this allows airlines to increase fares in order to choke 
off the excess demand, thus receiving greater revenue (and profits). If the 
capacity constraint is removed—for example, a new runway is built—then fares 
will be lower as airlines will no longer choke off the excess demand. This 
process is illustrated in the figure below. 

Figure 5.1 Supply and demand for airline seats  

 
Note: F, fares; S, supply; D, demand; pax, passengers; e, equilibrium; MC, marginal cost. 

Source: Oxera. 

5.3 Figure 5.1 shows that as overall airport capacity is increased and the number 
of flights (and seats available) increases, this leads to a reduction in fares from 
F.2 to F.1. The shadow cost per passenger in the diagram is the difference 
between F.2 and MC, and is reduced to the difference between F.1 and MC 
when the number of available seats is increased. 

5.4 When the shadow cost is removed/reduced, this reduces the excess profits 
that airlines can make (when compared with the baseline scenario, in which 
there is no expansion). This is because a reduction in the shadow cost reduces 
fares, and therefore airline revenue per passenger, although this effect is partly 
offset by an increase in the number of passengers served. 

5.5 As described above it can be observed that for existing passengers the impact 
of additional capacity is a transfer of welfare from airlines to passengers, 
through lower fares. However, there will be some benefit to airlines that occurs 
due to additional passengers now flying because of the lower fares, which 
partially offsets the disbenefit of lower fares. This highlights the importance of 
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the traffic forecasts, as they determine the number of additional passengers 
across the different expansion schemes in relation to the baseline, which will 
heavily influence the magnitude of the net benefits. In addition, passenger 
volumes partly determine the size of the shadow cost, which is the other key 
input into these welfare calculations. 

5.6 It should be noted that other factors will also influence the extent to which fares 
fall under the two sets of scenarios. For example, if Heathrow were to expand, 
the airport’s dominant position would be further strengthened in the long-haul 
market—a feature which was evident before traffic approached capacity limits, 
and can lead to higher fares for long-haul passengers. In addition, landing 
charges, if they are passed on by airlines to passengers, will also influence the 
level of fares. In order to fund building a new runway, landing charges that the 
expanded airport charges airlines for runway space will increase. If the new 
runway costs more to build then the increase in landing charges will be greater, 
which will be the case if a new runway is built at Heathrow as opposed to 
Gatwick. The resulting upward pressure on fares will therefore partially offset 
the fall in fares from expansion. 

5.7 The AC also calculates the benefit that accrues to passengers due to greater 
frequency of flights and the availability of new routes. Finally, the AC quantifies 
the public accounts impact, which consists of calculating the additional air 
passenger duty (APD) revenue that government will receive, then offsetting 
this by any indirect tax revenue forgone as a result of the expansion.  

5.8 We have followed a similar economic framework and agree with the approach 
taken by the AC. 

Recommendations 

5.9 This subsection covers areas that we recommend should be developed further 
in terms of the welfare analysis in the TEE report. These recommendations 
relate to some of the underlying assumptions used and some of the 
components currently not included in the net benefits calculations. In 
addition—as discussed in section 4—we recommend that the analysis is 
presented in a more appropriate way (i.e. using benefit–cost ratios and net 
present values). 

The role of fares and shadow costs 

5.10 The TEE report does not include sufficient detail on some of the assumptions 
and inputs into the model. In particular, there is no detailed information 
presented on the values of the shadow costs at Gatwick and Heathrow under 
the different scenarios. GAL has requested this data from the AC, but it has not 
been supplied to date. As explained above, shadow costs are a key input into 
the welfare calculations, and more information should therefore be provided to 
give the audience greater transparency as to how the AC has arrived at the 
results reported in the TEE report. 

Inclusion of additional factors 

5.11 The analysis contained in the TEE report currently does not bring all of the 
aspects of the economic appraisal together. As stated previously, costs and 
competition impacts are not included. However, there are a number of other 
monetised components that are not assessed in conjunction with the welfare 
analysis, as they would be in a government appraisal. The AC does present 
some of these components together in the business case consultation 
documents but crucially does not combine them to generate an overall impact. 
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These include environmental and surface access impacts. In the environmental 
context, consideration of noise and air quality impacts, for example, would be 
expected to show a clear benefit for expansion at Gatwick, as shown in the 
Oxera/PA EIA.50 The AC has not assessed all of the impacts in a carbon-
traded scenario, although there are traffic forecasts on that basis, as it states 
that the disbenefits in this scenario would dominate the capacity analysis.51 
However, we would suggest that the AC should find a way of calculating these 
various impacts in such a way as to enable them to be brought together on a 
consistent basis in line with WebTAG. This would allow the AC to produce an 
Analysis of Monetised Cost Benefits table (as recommended in WebTAG), 
where the full monetised costs and benefits of the various schemes could be 
assessed, which would include an overall benefit–cost ratio and net present 
value. 

5.12 In addition, wider economic impacts—which are discussed in section 6—in the 
context of PwC’s analysis—are not currently assessed in a way that is 
additional to the AC’s welfare analysis. An approach in line with WebTAG 
would be more appropriate (as in Oxera’s analysis for the EIA), which would 
allow for the wider impacts to be added to the impacts assessed in the AC’s 
TEE report. 

Changes to assumptions 

5.13 The TEE report uses values of time as part of the passenger frequency 
benefits calculations. The values of time for business passengers at Gatwick 
and Heathrow are provided in Table 5.1, which shows that significantly higher 
values are used for Heathrow compared with Gatwick. This presumably 
reflects the pattern of existing business flights at the two airports, which is 
characterised by the higher average income of business passengers travelling 
through Heathrow. If a second runway is built at Gatwick then it is likely the 
gap in business values of time shown in Table 5.1 would narrow, as the 
airports become more substitutable for passengers. In addition, since both 
airports are located in the same region of the UK, it is not clear why different 
values should be used after expansion takes place. At that time, the underlying 
demand for business travel in the region will be met in different ways, 
depending on which airport expands. Different sorting effects under the 
expansion schemes would still mean somewhat different average values of 
business time at different airports, but there is no reason to suppose that the 
historic gap between Heathrow and Gatwick would persist into the very 
different market conditions created by additional capacity at Gatwick.  

Table 5.1 Appraisal values of time (£ per hour) and average income 
(£) 

UK airport UK business value of 
time 

Foreign business 
value of time 

Average business 
passenger annual 

income 
Gatwick (A) £45.12 £40.06 £72,651 
Heathrow (B) £54.98 £51.71 £78,622 
Percentage difference 
((A-B)/B) -18% -23% -8% 

                                                
50 Oxera and PA (2014), ‘Economic impact assessment’, May. 
51 The ‘carbon-traded’ scenarios assume that carbon emissions from flights departing UK airports are traded 
at the European level until 2030 and then as part of a liberal global carbon market. In this case, it is assumed 
that any aviation emissions target can be met through buying credits. In the alternative ‘carbon-capped’ 
scenario, the level of aviation demand is reduced to stay within a planning assumption based on the 
Committee on Climate Change’s current assessment. 
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Source: Airports Commission and CAA survey data. 

5.14 In addition, the higher value of time at Heathrow could partly reflect the fact 
that the airport has a greater proportion of long-haul passengers than Gatwick. 
In 2013, 52% of passenger traffic at Heathrow was long-haul, compared with 
19% at Gatwick.52 It could be argued that long-haul passengers have a higher 
value of time (linked to the higher fares). If Gatwick expands, and the 
proportion of long-haul trips subsequently increases, this would also point to 
the value of time increasing at the airport. For example, the AC’s forecasts 
show that when Gatwick expands in the Low Cost is King scenario, the 
proportion of long-haul passengers at Gatwick increases from 20% in 2011 to 
over 50% in 2050.53 This change in the proportion of long-haul passengers 
would lead to an increase in the average value of time if it assumed that long-
haul passengers have a higher value of time than short-haul passengers. 

For the reasons set out above, it is likely that there will be a change in the 
relative business values of time between the airports. We therefore 
recommend that the AC review the values of time used, as retaining the 
existing values is unlikely to reflect future values of time accurately.  

Comparison with Oxera’s analysis 

5.15 As mentioned at the start of section 4, the analysis in the AC’s TEE report and 
the Oxera/PA EIA are both based on WebTAG, and therefore should be 
broadly comparable. While the Oxera analysis includes monetised values for 
other impacts (environment, competition and wider economic impacts), it is 
possible to compare only the transport economic efficiency impact on 
passengers, airlines and the government in a consistent way across the two 
sets of analysis. The table below presents these results. 

Table 5.2 Comparison of the AC’s and Oxera’s analysis (£bn) 
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Oxera 
Gatwick R2 (£bn)       
Passenger benefits 
(excluding I-I) 

45.4 127.7 45.8 95.7 31.4 82.6 

Producer shadow 
cost impact 

-41.8 -110.4 -43.3 -64.0 -29.7 -50.5 

Government 
revenue impact 

2.5 8.4 3.1 5.2 1.0 14.8 

Total (excluding I-
I) 

6.1 25.7 5.6 36.9 2.7 47.0 

Heathrow NW 
(£bn) 

      

Passenger benefits 
(excluding I-I) 

48.4 124.9 55.2 129.3 41.1 59.2 

Producer shadow -38.4 -100.5 -44.9 -103.9 -38.5 -47.5 

                                                
52 Heathrow Airport statistics (2014), available at: 
http://www.heathrowairport.com/static/HeathrowAboutUs/Downloads/PDF/Heathrow-BAML-High-Yield-
conference-10-Sep-2014.pdf; Gatwick Airport statistics (2015), available at: 
http://www.mediacentre.gatwickairport.com/press-releases/2015/2015-01-13-traffic.aspx. 
53 Based on calculations using data from Table 6.7 in the forecasting report published by the AC. 



 

 

Strictly confidential Technical Report in response to Airports Commission Consultation 
Oxera 

31 

 

 

A
ss

es
sm

en
t o

f 
N

ee
d 

G
lo

ba
l G

ro
w

th
 

R
el

at
iv

e 
D

ec
lin

e 
of

 E
ur

op
e 

Lo
w

 C
os

t i
s 

K
in

g 

G
lo

ba
l 

Fr
ag

m
en

ta
tio

n 

Oxera 
cost impact 
Government 
revenue impact 

1.8 7.8 2.2 7.9 2.1 11.3 

Total (excluding I-I) 11.8 32.2 12.5 33.3 4.7 23.0 

Note: Present value (£bn). I-I refers to international transfer passengers. 

Source: Oxera and the Airports Commission. 

5.16 Table 5.2 shows that for Gatwick R2, we calculated a larger total impact 
compared with the five scenarios modelled by the AC. This will be driven by 
several factors, including what we see as the AC’s different traffic forecasts, 
which assume less substitution between airports.54 The higher Oxera numbers 
will also be partly driven by the government revenue impact calculation, which 
may be due to differences in methodologies. However, the passenger benefits 
and producer shadow cost impacts (which are driven by the underlying traffic 
forecasts) from the Oxera analysis lie within the range of scenarios estimated 
by the AC. The table also indicates that our estimation of the impact of 
Heathrow NW lies within the range of scenarios provided by the AC. 

5.17 Overall, the comparison between results shows that orders of magnitude are 
reasonably consistent across the two pieces of analysis. However, the AC’s 
results in its most optimistic forecast scenario, Low Cost is King, are still lower 
for Gatwick than Oxera’s analysis suggests. This may be partly due to the AC’s 
assumptions regarding the limited amount of substitution between Gatwick and 
Heathrow, which leads to a slower build-up of traffic. 

Conclusion 

5.18 This section has presented a number of potential recommendations for 
developing the analysis presented in the TEE report. In summary, we 
recommend that the AC builds on its current welfare analysis by:  

• revisiting some of the underlying traffic assumptions (see section 2);  

• analysing other impacts such as competition and environmental impacts, in 
conjunction with the TEE analysis (i.e. combining the impacts to produce a 
complete assessment); 

• presenting the analysis in a more appropriate way (i.e. using benefit–cost 
ratios and net present values). 

                                                
54 Oxera used traffic forecasts provided by ICF. 
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6 Wider economic impact analysis 
Introduction 

6.1 This section provides an assessment of the PwC report.55 First, it considers the 
appropriateness of this type of analysis (Spatial Computable General 
Equilibrium, S-CGE modelling) in supporting option appraisal for the schemes 
that the AC is assessing.  

6.2 We then proceed with a discussion of the inputs that PwC has used to perform 
the analysis; a commentary on how PwC’s model seems to work; and an 
assessment of the assumptions PwC has employed to generate its findings. 

Role of S-CGE modelling in decision making 

6.3 For many years, conventional appraisal of the economic impacts of transport 
projects has focused largely on user and producer benefits, as in the AC’s TEE 
report.56 In perfectly competitive markets, these can be shown to be sufficient 
to capture the full economic effects of a project, even though the direct impacts 
may influence other economic variables rather than being sustained in full 
themselves.57 However, when markets are less than perfect, for example 
where there are oligopolistic industries or externalities, other factors have to be 
allowed for. Social and environmental impacts fall into this category, and 
standard DfT guidance has long covered such impacts.  

6.4 In recent years, the DfT’s guidance has also indicated that ‘wider economic 
impacts’ should be assessed.58 These were not covered in the AC’s TEE 
report. The main form of analysis recommended in WebTAG uses a bottom-up 
approach based on assessment of the impacts of individual market 
imperfections, such as agglomeration benefits, competition effects, tax 
revenues arising from labour market effects, and the valuation of output in 
imperfectly competitive markets. Estimation of these impacts is generally 
driven by the output of transport models or, in a few cases, land use transport 
interaction (LUTI) models. While the use of S-CGE models is not specifically 
called for in WebTAG, such modelling can, in principle, enable the impacts on 
a wider range of economic actors and variables to be taken explicitly into 
account in estimating wider effects.59 In theory, such analysis, if undertaken to 
a high standard, could contribute to the welfare analysis that is the focus of 
transport appraisal. 

6.5 S-CGE models generally focus on standard macroeconomic variables such as 
GDP rather than welfare measures, and so the former have to be translated 
into welfare metrics in order to provide information that can be used in cost–
benefit analysis. Importantly, however, the outputs of such models include both 
the user/producer impacts covered in conventional transport appraisal and the 
wider impacts. Hence the impacts identified in such analyses are not entirely 
additional, and wider impacts have to be inferred by deducting the benefits to 
the economy in standard appraisals of the type undertaken in the AC’s TEE 
analysis. 

                                                
55 PwC (2014), ‘Airports Commission – 2. Economy: Wider Impacts Assessment’, November. 
56 Airports Commission (2014), ‘Economy: Transport Economic Efficiency Impacts’, November. 
57 For example, fare reductions will lead to ‘second round’ effects—such as increased expenditure overseas 
by outbound tourists, and so greater downward pressure on the exchange rate—which would further 
influence the level of fares, perhaps offsetting some of the initial reduction. Another example includes when 
road schemes reduce congestion and journey times, that effect is wholly or partially offset when demand 
increases as a consequence. 
58 WebTAG Unit A2-1. 
59 See Department for Transport (2011), ‘What is the impact of transport schemes on economic geography? 
Summary of position in DfT guidance, and supporting evidence’, November. 
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6.6 Against this background, it is striking that the scale of wider impacts identified 
in the PwC analysis is very much greater than in typical appraisals using 
WebTAG. The wider economic section of WebTAG60 notes that the expected 
scale of these impacts is between 10–30% of the user benefits, which was 
based on analysis in 2008.61 A more recent survey of transport appraisals in 
the UK and other countries, obtained from the literature,62 found that including 
wider impacts added 25%, on average, to the total benefits of a given scheme, 
with a range of 5–56%. The survey includes Crossrail as one of the case 
studies which was estimated to have wider economic benefits that added 56% 
to the user benefits. In addition, the more recent appraisal of HS2 estimated 
the wider economic impact of the high-speed rail project to add 35% to the 
user benefits.63 Both the wider impacts for Crossrail and HS2 were calculated 
using WebTAG. However as Table 6.1 shows, the PwC analysis implies that 
wider economic benefits far outstrip all of these examples. When compared 
with gross user benefits, the wider impacts computed by PwC average 72% for 
Gatwick but 171% for Heathrow NW, and when compared with net user 
benefits (after deducting loss of producer surplus) they are much greater, 
averaging 532% and 961%, respectively. This suggests that the modelling 
needs to be scrutinised particularly carefully, and may well be implying 
spuriously high economic benefits, especially (but not only) for Heathrow. 

Table 6.1 PwC net GDP effects as a percentage of transport economic 
efficiency welfare benefits  
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Gatwick R2       
% of net benefits 1,005 225 416 200 814 532 
% of gross benefits 128 42 48 73 70 72 
       
Heathrow NW       
% of net benefits 1,053 479 685 455 2,132 961 
% of gross benefits 247 116 149 110 232 171 

Note: Net GDP effects are an estimate of wider benefits: the total GDP effects in the PwC 
analysis less business welfare benefits. Gross benefits are user benefits for passengers 
excluding interlining. Net benefits are gross benefits net of the loss of producer surplus. Analysis 
assumes carbon traded scenario. 

Source: Oxera analysis of Airports Commission data. 

6.7 Results from S-CGE modelling of the type undertaken by PwC are highly 
dependent on the precise way in which the model is specified and used. Such 
models are complex and rely on external calibration of parameters and a range 
of simplifying assumptions. Although in this case we have only been able to 
access limited information on the details (as described in the PwC report), the 
results suggest that the choice of assumptions and the selection of parameters 
are certainly subject to uncertainty. There is no evidence, for example, on how 

                                                
60 DfT (2014), ‘TAG Unite A2.1: Wider impacts’, January, p.15. 
61 Feldman et al (2008), ‘Use of Integrated Transportation Land Use Models in the Wider Economic Benefits 
Calculations of Transport Schemes’. 
62SDG (2011), ‘Wider economic impacts of transport investment in New Zealand’. 
63 HS2 Ltd (2013) Economic Case for HS2, October. 
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the financial sector operates in the model, or what role inflation and household 
wealth play. It seems clear, however, that households are assumed to be 
entirely ‘rational and forward looking’, an extreme assumption that generally 
means that they have perfect foresight. The range of sensitivities examined by 
PwC explores only a very limited range of such potentially contentious 
assumptions.  

6.8 Another common difficulty with the use of such models in transport appraisal is 
that interactions with the transport system have to be input independently, as 
the models cannot deal with the transport system in sufficient detail. In this 
case, there are problems that raise concerns about the robustness of the 
results, as the following sections demonstrate.  

6.9 Imposing a sub-national dimension on CGE models poses significant additional 
challenges for model-builders. In this case, PwC has had to develop its own 
regional trade data, which does not tie in well with other data already available, 
for example, for Scotland. Since inter-regional flows of goods, services and 
factors of production are an important feature of the modelling, and supposedly 
amplify the economic effects from airport expansion in the South East, this 
manufacturing of data is a cause for significant concern. It is not clear how 
estimates of the key inter-relationships between regions have been estimated, 
and the paucity of data available makes results dependent on such estimates 
subject to very high levels of uncertainty.  

6.10 Moreover, the spatial disaggregation used in such models is generally 
insufficient to enable them to deal satisfactorily with local transport schemes, 
particularly in this case. While expanding an airport around London has wider 
implications for the whole of the national economy, it also has considerable 
importance at a local level near the airport concerned, which is highly 
significant when considering two such different areas as Heathrow and 
Gatwick (discussed below). 

6.11 In summary, S-CGE models potentially have a role to play in complementing 
the standard approach to appraising the economic effects of transport 
schemes set out in WebTAG—particularly in a project of such major 
importance to the UK economy as airport expansion in the South East. 
However, because of the challenges of using these models, they have rarely 
been used in practice, which might account for the serious problems identified 
with the PwC analysis, as outlined in the following sections. For S-CGE models 
to add value to the standard WebTAG analysis of wider benefits, more 
precision/detail in their development is needed than seems to have happened 
in this case. 

Inputs to the PwC analysis 

6.12 Examining the passenger forecasts that PwC uses, it appears that there may 
be some inconsistences with the AC’s numbers. For example, the passenger 
flows under the Gatwick R2 scheme (for the UK) in Table 15 of the PwC report 
do not match those published in Table 6.1 of the AC’s forecasting report. 

6.13 In addition, the transport economic efficiency numbers used by PwC contradict 
what should be the same figures in the AC’s TEE report. Paragraph 4.26, 
Figure 4.1 of the AC’s report presents 2050 welfare impacts for the Gatwick 
scheme under the five traffic scenarios. In the Assessment of Need scenario, 
the consumer benefits amount to just over £3bn extra in 2050. However, on p. 
71 of the PwC report, it states ‘in the ‘assessment of need’ scenario in 2050 
the gains to consumers are £8.4bn.’ 
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6.14 The fact that the transport economic efficiency results are used as an input to 
the model, rather than using the underlying changes in transport and economic 
variables, is also very contentious, and the following sections set out some of 
the difficulties involved.  

Treatment of scheme and surface access costs 

6.15 In the PwC model it appears that increasing total demand in the economy has 
large positive impacts on GDP. This has the somewhat perverse implication 
that, because it costs much more to deliver essentially the same amount of 
extra runway capacity at Heathrow than it does at Gatwick, and thus expanding 
Heathrow puts a much greater burden on the construction sector in particular, 
this delivers higher benefits for the UK economy. Taking airport construction 
and surface access together, the cost of expanding Heathrow is around double 
that of expanding Gatwick, and on the basis used by PwC, the associated GDP 
‘benefits’ are nearly four times higher (see the table below). 

Table 6.2 Net present value construction and surface access GDP 
‘benefits’ (£bn) 

 Construction 
(NPV) 

Surface access 
(NPV) 

Total GDP 
(NPV) 

Total cost 
(NPV) -  

Gatwick R2 2.6 0.8 3.4 7.0 
Heathrow NW 6.9 5.7 12.6 16.8 
Heathrow N 5.7 6.5 12.2 14.0 

Note: The calculations use the present value of scheme costs. 

Source: Oxera analysis of AC data.  

6.16 Any such effects are by their nature temporary, occurring only in the 
construction phase of the projects. Even if such effects occur, they cannot be 
scored as long-term benefits to the UK economy. It is possible that there may 
be effects of this kind, raising GDP in the short term, but this is by no means 
certain and there are good reasons for thinking otherwise, which are described 
below.  

6.17 The PwC analysis appears to miss two key considerations. First, increases in 
aggregate demand in the economy add to inflationary pressures, which can be 
particularly strong if the macro economy is functioning at or near full 
employment as assumed by PwC. The relationship between demand and 
inflation is complex, but the Bank of England is responsible for managing 
demand in the short to medium term in order to control inflation. Other things 
being equal, higher demand from airport construction would lead to higher 
interest rates, which in turn would tend to raise the exchange rate and reduce 
UK competitiveness. Both mechanisms would tend to reduce demand and 
GDP, offsetting the initial increase so that inflation remains under control. 
Higher inflation can itself depress spending if it reduces the real value of 
household financial assets. 

6.18 These offsetting effects do not appear to be reflected in the PwC model. Its 
properties imply that old-style demand management would be very effective, 
an approach that has been discredited and abandoned in recent decades—by 
governments of both major UK political parties and throughout the developed 
world. The PwC approach implies that, by putting upward pressure on wages it 
would raise real wages (after adjusting for inflation) and thus increase the 
labour supply and employment, as well as leading to increased immigration. 
Neither effect can be relied on; the second effect in particular does not sit 
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easily with current UK policy concerns. This general criticism is also relevant in 
other sections that follow. 

6.19 Second, and at least as important, the fact that the Heathrow scheme costs 
much more to deliver the same increase in capacity does not appear to be 
reflected adequately in the model. The lower use of resources to build and 
service the Gatwick scheme frees up the economy to deploy resources 
effectively elsewhere, enabling further increases in UK investment and GDP. 
This fundamental conceptual point seems to have been missed in the PwC 
analysis. 

Assumptions on passenger mix 

6.20 The AC asks PwC to assume that today’s split between inbound and outbound 
passengers at each airport is preserved in the future. Under Heathrow 
expansion, the inbound/outbound proportion is assumed to be maintained into 
the future at 48:52; and under Gatwick expansion, today’s 27:73 position is 
also maintained. This will inevitably change as the pattern of capacity changes, 
as shown by the Stansted example in section 2. Furthermore, as mentioned 
previously, the continued development of emerging economies such as China 
and India is also likely to contribute to a larger proportion of UK inbound traffic, 
relative to the proportion of outbound traffic. Given the way the model treats 
demand, the assumption around outbound passengers suggests a massive, 
but entirely spurious, difference between the economic benefits in the two 
cases, as expanding Gatwick is assumed to reduce UK spending because 
there are so many more outbound passengers.64  

6.21 Oxera considers this to be an inadequate representation of how the market will 
adjust once new capacity opens. With Gatwick developing into an airport the 
same size as Heathrow is today, if its scheme progresses, the 27:73 split 
should instead be assumed to begin to become more balanced fairly quickly 
after the new runway opens.  

6.22 Changing this assumption would have a major impact on the PwC findings—
without access to the model, this cannot be quantified, but Oxera expects 
Gatwick’s ‘passenger flows’ benefits to be much closer to those from the 
Heathrow schemes once this assumption has been corrected. 

Impact of leisure passengers on productivity 

6.23 Beneficial effects of airport expansion on businesses, as the cost and 
availability of business travel is improved, contribute to increasing national 
productivity through a number of channels and raise the productive potential of 
the economy. By the same token, while reductions in producer surplus mean 
that rates of return in the airline sector are reduced, at the same time, 
investment is encouraged as a capacity constraint on airline operations is 
alleviated.  

6.24 By contrast, beneficial effects on leisure passengers improve the welfare of 
households and encourage them to change their spending patterns in favour of 
travel and tourism. But there is no obvious reason why this should affect the 
productive potential of the economy. The tourist sector itself has no advantage 

                                                
64 Even if there were to be a significant difference in net UK spending because of a difference in the 
inbound/outbound split, which we dispute, the economy would tend to adjust in a way which would imply 
much more limited overall differences in economic effects than the PwC model implies. One obvious channel 
is the exchange rate, which would adjust to counteract ex ante changes in net overseas spending to offset 
net changes in external balance. And as explained in paragraph 6.18, any remaining changes in domestic 
UK demand would have much more muted effects on GDP. 
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in terms of productivity, relative to the economy-wide average, and therefore 
moving resources into tourism to meet extra demand would not in itself raise 
national productivity. 

6.25 However the PwC analysis explicitly treats the increase in consumer surplus 
for leisure travellers, due to lower air fares, as an increase in productivity ‘for 
technical reasons.’65This is highly significant in the modelling, because it raises 
GDP in the long run. PwC seeks to explain this approach by saying that it was 
approved by (unnamed) academic advisers. It has the effect of treating 
consumer surplus for leisure travellers in the same way, for productivity and 
GDP purposes, as for business travellers. Since leisure passengers account 
for around two-thirds of total passenger benefits, this significantly boosts the 
overall GDP estimates obtained. 

6.26 This issue requires further examination, which is not currently possible, given 
the limited amount of technical detail available. 

Passenger numbers, trade and productivity analysis 

6.27 The PwC S-CGE model uses parameters estimated by PwC in an econometric 
exercise that it describes in Appendix C of its report. Specifically, the 
parameters are used in the S-CGE model to link, causally, passenger flows 
and international trade. This is a modelling device used to proxy the wider 
productivity benefits associated with increased passenger flows, which the S-
CGE model would not otherwise capture. 

6.28 PwC states that ‘as we are most interested in the effect of greater airline 
passenger flows on economic activity, the ideal approach would be to establish 
a causal link between passenger flows and GDP.’66 However, PwC was not 
able to establish statistically significant relationships between UK GDP and 
passenger flows to a set of world regions. Hence, an alternative approach was 
tested—seeking to identify a causal relationship between passenger flows (the 
UK to and from Europe, Asia, North America and the rest of the world) and 
goods and services imports and exports. 

6.29 The results of this econometric analysis were then used (according to 
Appendix D, Figure 115 of the PwC report) to drive a link between passenger 
numbers and trade. Productivity in the S-CGE model is then forced to rise to 
match the increase in trade caused by the growth in passenger numbers. In 
turn, GDP expands with productivity.  

6.30 Before any discussion of the econometric analysis, two points should be 
highlighted. First, the way that general productivity is forced to rise in the model 
contrasts with the improvement in allocative efficiency that increased 
international trade delivers. It is improvements in the way resources are 
allocated in the economy, favouring more productive sectors, that deliver an 
overall productivity gain. Second, and linked to the point made before 
regarding the excessive scale of wider impacts calculated by PwC, the 
parameters that PwC estimates in the econometrics are then used wholesale 
in the S-CGE model. This is despite the write-up of the econometrics in 
Appendix C of the PwC paper being careful to describe the relationships it has 
estimated as ‘associations’ (i.e. it does not claim that these are causal 
relationships).  

                                                
65 PwC (2014), ‘Airports Commission – 2. Economy: Wider Impacts Assessment’, November, pp. 47–8 and 
footnote on p. 71. 
66 PwC (2014), ‘Airports Commission – 2. Economy: Wider Impacts Assessment’, November, p. 242. 
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6.31 In contrast, in the Oxera/PA EIA,67 any such associations from the literature 
are given considerably reduced weight, as the likelihood of endogeneity (i.e. 
two-way causation) in these relationships is high, and is difficult to strip out 
effectively in statistical analysis. While PwC claims to have obtained results 
that achieve this (see below), given that its overall impacts seem so far out of 
line with the evidence from other studies of wider economic benefits based on 
DfT guidance, it is recommended that the size of the PwC econometric 
‘associations’ are considerably scaled back. 

6.32 With regard to the econometric analysis, Oxera has asked Professor Walter 
Beckert of Birkbeck College, econometric adviser to the Competition and 
Markets Authority, to provide an independent assessment of PwC’s description 
of this element of its work. This assessment is included in the appendix to this 
document and is highly critical of a number of aspects of the econometrics, as 
follows. 

• The underlying economic framework, which does not have a foundation in the 
relevant literature. 

• The econometric approach therefore cannot be demonstrated to be valid, 
since it should rely on the underlying economics. This is particularly important 
in relation to identifying how far trade causes passenger numbers to change, 
rather than vice versa. This is a critical part of PwC’s assessment, which PwC 
uses to underpin its application of its estimated parameters in the S-CGE 
model. 

• A lack of transparency regarding statistical testing throughout the econometric 
process. 

6.33 Specifically, Professor Beckert argues that the literature PwC draws on as the 
basis for its analysis does not, in fact, try to estimate a causal relationship 
between passenger flows and trade. Instead, it seeks to capture the links 
between the cost and level of trade.  

6.34 This lack of a theoretical or empirical foundation for the PwC analysis means 
that the application of its econometric analysis is similarly unable to call on an 
underlying conceptual framework. This is particularly important when it comes 
to trying to use instrumental variables to control for two-way causation 
(endogeneity) between passenger flows and trade. Professor Beckert’s 
argument amounts to saying that PwC cannot claim to control for endogeneity 
effectively and, hence, the estimated parameters should be reduced 
considerably to reduce the degree to which passenger flows cause trade in the 
S-CGE model. 

6.35 Professor Beckert is also critical of a lack of transparency in the PwC write-up 
of its analysis. A number of important econometric steps are presented with 
insufficient detail regarding implementation, while descriptions of statistical 
testing are either opaque or suggestive of errors in application. 

6.36 Finally, the estimated trade effects, even if taken at face value, include the 
business user benefits measured and modelled elsewhere in the analysis. 
There is therefore a serious double-counting issue involved.  

6.37 Overall, our assessment is that the parameters estimated in the econometric 
analysis undertaken by PwC are insufficiently robust to be relied on, and the 
way these econometric parameters are used as an input to the model is highly 

                                                
67 Oxera and PA (2014), ‘Economic impact assessment’, May. 
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questionable. This casts considerable doubt on both the ranking between 
airports and the overall size of the productivity effects quantified in the wider 
impacts paper. 

Impact on local area 

6.38 As previously stated, incorporation of sub-national variables and inter-
relationships into S-CGE models poses significant challenges, not least 
because of the paucity of suitable data, which affects the model’s ability to 
capture both national and sub-national effects adequately. In the current 
context this is crucial, since the investment projects involved are both 
regionally specific and take place in distinctly different local areas. It is highly 
unlikely that the PwC analysis takes adequate account of regional and local 
differences. 

6.39 The model distinguishes only four regions—London and the South East, Rest 
of England, Rest of UK and Rest of the World. Differences between the UK 
regions are poorly measured, with no official data for key economic variables 
such as inter-regional trade and prices, and therefore reliable estimation of 
relevant behavioural elasticities is likely to be almost impossible. Nevertheless, 
regional interactions are likely to be very important when one particular region 
undertakes a major investment. 

6.40 The AC’s local economy report68 indicates that expansion at Heathrow would 
have significantly higher airport-related impacts on the local area than 
expansion at Gatwick; in particular, higher land take—both for the airport itself 
and its surface access requirements, and for the additional housing 
requirements (as Heathrow requires much higher employment to deliver the 
same capacity increase). The relative inefficiency of Heathrow adds much 
more demand into an already congested and polluted area of London, which 
would have adverse implications for prices and the local economy. 

6.41 However, within-region differences are not considered at all in the PwC model. 
The local areas around the two airports under consideration are different, with 
different availabilities of land and concentrations of labour—and perhaps 
significantly different degrees of responsiveness to the extra demands resulting 
from airport expansion. The Gatwick area is more sparsely populated than the 
area around Heathrow, and thus better able to accommodate any given 
increase in demand for labour and housing as a result of expansion without 
putting undue pressure on prices or greatly increasing congestion and 
pollution. It is extremely uncertain, however, that the PwC analysis has been 
able to take these differences properly into account. 

6.42 It is notable, for example, that the effects on house prices in London and the 
South East are estimated to be negligible in both cases, despite increased 
employment at the airports and in the wider regional economy under all 
scenarios. In practice this is not plausible, which supports the view that the 
model is unable to capture important differences between local areas. 
Differential effects on the environment, including noise and local congestion, 
which can have economic implications, are not taken into account. 

6.43 These local effects are likely to favour expansion at Gatwick. Even if, as 
argued by sponsors of Heathrow expansion, the agglomeration and clustering 
benefits might be greater around Heathrow, these other impacts would tend to 
offset them. In any event, the PwC report appears to take neither type of effect 
into account sufficiently.  
                                                
68 Airports Commission (2014), ‘Local Economy Impact Assessment’, November. 
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Impact on the regions 

6.44 As already noted, the regional analysis in the PwC model is likely to lack 
robustness, in the absence of good data on regional flows and behavioural 
responses. The AC’s traffic analysis suggests that Gatwick R2 would be better 
for business travel to/from UK airports outside London and the South East than 
either of the Heathrow schemes—although in all scenarios, business travel 
to/from these other airports falls for all three expansion schemes. Despite this 
clear conclusion, the PwC analysis translates this finding into substantially 
larger GDP and employment effects in the regions if Heathrow, rather than 
Gatwick, were expanded. 

Table 6.3 Regional GDP benefits (£bn) and business flights (mppa): 
difference between Gatwick R2 and Heathrow NW 
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Regional GDP 
(net present value) 

-27 -37 -18 -6 -29 

Regional business 
flights (2050) 

+0.4 +0.7 +1.9 +1.7 +0.9 

Note: ‘Regions’ in the table refers to UK regions outside London and the South East. Numbers 
are Gatwick R2 minus Heathrow NW. mppa, million passengers per annum. 

Source: Oxera analysis of AC data. 

6.45 The results in Table 6.3 seem to occur because PwC finds larger GDP and 
employment impacts for Heathrow expansion (subject to the many caveats 
above), and the model assumes that these greater benefits for London and the 
South East are diffused widely throughout the economy. Positive multiplier 
effects greatly outweigh substitution effects and crowding-out, as the labour 
supply expands and inflationary pressures are seemingly ignored. It is not clear 
how that can occur without also boosting business travel from regional airports, 
if only to connect via London. There appears to be a major internal 
inconsistency between the traffic forecasts and the PwC regional analysis. 

6.46 A more appropriate conclusion about economic impacts, taking the traffic 
forecasts as given, is that Heathrow expansion would be more likely than 
Gatwick expansion to increase rather than mitigate regional imbalances by 
sucking more business—and business travel—into the London area. 

Summary 

6.47 While an S-CGE modelling exercise of the type performed by PwC has the 
potential to be helpful in identifying the wider effects of the three candidate 
schemes, a number of factors discussed here suggest that the PwC analysis is 
misleading.  

6.48 Overall, the scale of wider benefits suggested by the analysis is much larger 
than found in other studies, relative to the scale of user benefits, which reflects 
both the idiosyncrasies of the model itself and the way it has been used. The 
suggestion that extra cost is good for the economy, as opposed to extra 
efficiency, highlights potential flaws in the foundations of the model, as does 
the implicit assumption that GDP can be made to grow by increasing the 
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demand in the economy, significantly increasing the labour supply and net 
migration. 

6.49 Besides these inherent design issues, we have identified a significant number 
of inconsistencies in input assumptions, or unusual findings, which further 
suggest that the PwC analysis is unreliable. For example, given basic input 
errors (such as different transport economic efficiency inputs from the AC’s 
TEE report), and the assumption that both airports will keep their proportions of 
inbound and outbound passengers after a new runway opens, we consider that 
addressing the issues in the PwC report is likely to rebalance the GDP impact 
of Gatwick R2 relative to the Heathrow schemes. Further benefits would also 
be attributed to the Gatwick scheme, relative to Heathrow, if the PwC analysis 
were able to reflect the differential impacts on competition, noise and air quality 
of the candidates. 

6.50 Overall, our review suggests that the PwC analysis is unreliable, and that the 
AC’s assessment should rely on welfare analysis of the type recommended by 
WebTAG, which both the AC and Oxera have undertaken, combined with an 
assessment of wider benefits using the WebTAG framework. The PWC work 
as it stands cannot play a useful role. 
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7 Conclusion 
7.1 This report focuses on the AC’s welfare analysis, the SEO reports on 

competition, and the PwC wider impacts report. Oxera has made a number of 
critiques and suggestions for additional analysis. 

Problems with the underlying assumptions 

7.2 Both the AC’s welfare analysis and the PwC analysis rely on underlying 
assumptions that have a number of issues. In particular, both of these pieces 
of economic analysis are heavily dependent on the AC’s traffic forecasts. 
Analysis by ICF suggests alterations to the passenger allocation model which 
otherwise implies disadvantages for Gatwick. Not only do the forecast 
scenarios generally assume very limited substitutability between the two 
airports in terms of passenger allocation, giving a high weight to the status quo, 
they also suggest differences in the speed with which new runways at the 
airport would fill up that are difficult to justify. These exaggerate the benefits of 
expanding Heathrow relative to expansion at Gatwick. 

7.3 The AC asked PwC to assume that the proportion of inbound and outbound 
passengers at Gatwick and Heathrow would remain constant throughout the 
period of the analysis. Oxera’s analysis shows that this is an unrealistic 
assumption. Given the way the PwC model appears to work, this assumption 
significantly increases the impact that a new runway has at Heathrow 
compared with Gatwick. 

7.4 The analysis of competition benefits is incomplete and misleading, owing to 
two main issues. First, the econometric approach used is well known in the 
literature to yield estimates that are biased downwards. Second, SEO assumes 
that competition effects are already included in the AC’s welfare analysis, 
whereas the forecasts on which SEO’s analysis is based are acknowledged 
not to include a competition impact. Robust analysis would therefore find 
competition effects to be much larger than SEO estimates, and to be 
additional. As SEO’s first report made clear, and as corroborated by Oxera’s 
analysis, such benefits are much more likely to be delivered by the Gatwick 
scheme. It is not possible for SEO’s quantification of competition effects to 
obtain this conclusion (that the Gatwick scheme will provide competition 
benefits, unlike one at Heathrow), however, due to the indicator selected. 

The AC’s TEE analysis has limitations, but these can be remedied 

7.5 The AC’s welfare analysis is heavily dependent on its traffic forecasts, and the 
issues in the traffic forecasts (described above) should be remedied. 

7.6 The AC’s welfare analysis does not currently include any additional competition 
benefits, which should be included. Oxera’s analysis of competition impacts 
indicates that if these were included in the AC analysis, Gatwick R2 would 
outperform Heathrow NW in all five traffic scenarios in terms of the net 
benefits.  

7.7 The AC’s welfare analysis does not include the scheme and surface access 
costs associated with each option, which are essential to a full assessment of 
their relative merits. In economic appraisal it is standard practice to analyse the 
benefits and costs of an infrastructure project together in order to assess value 
for money. This practice is confirmed in HM Treasury’s Green Book and the 
DfT’s WebTAG appraisal guidance. To obtain a more complete understanding, 
Oxera recommends that the AC present its welfare analysis to include both 
benefits and costs, using benefit–cost ratios and net present values. Oxera’s 
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analysis indicates that when costs are taken into account, Gatwick R2 
outperforms both Heathrow runway options in all five traffic scenarios, as 
measured by the benefit–cost ratio and net present value. This signals that the 
Gatwick scheme offers better value for money than the two Heathrow 
schemes. This is an important result, as these two economic metrics are key 
indicators when evaluating the economic impact of a project and comparing 
alternative options.  

PwC’s analysis is experimental and should be discounted 

7.8 PwC indicates that the Heathrow schemes are likely to be much more 
beneficial to the economy, although the AC has stated that these results 
should be ‘interpreted with caution’.69 

7.9 PwC’s approach is highly dependent on the precise way in which the model is 
specified and used. The fact that PwC has estimated significantly higher wider 
economic benefits than those found by other studies and investment cases 
suggests that both the modelling and its supporting assumptions have serious 
issues, and should therefore not be relied upon. 

7.10 The PwC analysis not only reflects the traffic forecast weaknesses described 
above, but also a number of other problems with the model and the way it is 
used. PwC was asked by the AC to make unrealistic assumptions that the mix 
of inbound and outbound passengers at Gatwick and Heathrow remain 
constant throughout the period of the analysis, to which the model gives a high 
weight, and this biases the results against Gatwick. Its analysis of the link 
between trade and passenger numbers is seriously flawed, and the way effects 
on productivity are treated is incorrect. Business and leisure passenger 
benefits are assumed to have the same productivity effects.  

7.11 The information available on the details of the model specification is 
inadequate, but it is notable that transport variables are not treated separately, 
which leads to unsatisfactory simplifying assumptions being made. 
Furthermore, the effects in the model of changes in demand are strong, and 
appear inconsistent with the prevailing consensus among advanced 
economies on how economies work. It is not clear that sensible assumptions 
have been made on issues such as external trade balance, the labour supply 
and immigration, inflation and monetary policy. The sensitivity analysis 
presented does not cover these important issues. We consider that the PwC 
analysis is unreliable in its present form and that it is very unlikely that the 
issues identified could be remedied in the near future. It would take 
considerable time and effort to remedy apparent shortcomings in the model 
and to improve the way it is used. Extensive information about the model’s 
specification and properties would also be needed to allow proper scrutiny by 
scheme promoters and other stakeholders. Oxera therefore recommends that 
the AC should rely on its own welfare analysis, which should be combined with 
a WebTAG-based assessment of wider economic benefits in order to assess 
the full effects of the options. 

                                                
69 Airports Commission (2013), ‘Interim Report—Appendix 3: Technical Appendix’, December, p.19. 
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Review of Appendix C in the PwC report by Professor 
Walter Beckert 
I have reviewed Appendix C of the “Wider Impact Assessment”, prepared by 
PwC for the Airport Commission. I have also reviewed the paper “Structural 
Gravity and Fixed Effects” by Thibault Fally (version December 2013; at the time 
of writing, this paper is not a peer‐reviewed academic publication) that the PwC 
analysis builds upon. My preliminary views on the PwC analysis emerging from 
this review are set out below. 

1. The analysis purports to identify a causal effect of air passenger number on 
trade value. This is different from the question that the structural gravity literature 
focuses on (the effect of exogenous trade cost on trade flows; e.g. equation (4), 
p. 5, in the paper by Fally. I am unaware of any economic literature that provides 
theoretical, let alone empirical, arguments in support of such a causal link; I am 
aware of a small literature on air cargo capacity as a driver of economic 
development. 

2. The lack of a clear foundation in economic theory of the econometric strategy 
entails a number of implications: 

(i) While the exposition correctly expresses concerns about the potential 
endogeneity of various regressors, it entirely lacks a discussion of what might be 
a justifiable instrumentation strategy to deal with these endogeneity concerns. 
The exposition is entirely tacit about the instrumental variables that were used, 
and it does not provide any arguments grounded in economic theory that would 
substantiate why these variables qualify as instruments. 

(ii) There is an additional concern about potential omitted variable bias, due to 
the failure to account for the presence of any free trade agreements, colonial 
links, Commonwealth membership etc. that are usually part of the quantitative 
specification of trade cost in the empirical trade literature (e.g. Fally, p. 5 and p. 
12, Table 1). 

(iii) A related point is that conventional empirical trade analyses account for 
country level idiosyncratic effects. The present analysis controls for broad 
income groupings, but incorrectly overstates its merits when it asserts that the 
“estimator […] account[s] for unobserved time‐invariant country heterogeneity” 
(p.244/245). 

(iv) The econometric strategy (Poisson Pseudo Maximum Likelihood estimation) 
employed in some of the empirical trade literature (such as Fally, and also Silva 
and Tenreyro (2006)), applied in the study of the effect of exogenous trade costs 
on trade flows, is inapplicable when exogenous trade drivers are replaced by 
potentially endogenous regressors. Blending this nonlinear econometric 
approach ‐ which relies on distributional assumptions ‐ with an instrumental 
variable approach ‐ which relies on linearity and conditional moment 
assumptions ‐ strikes me as an untidy, if not internally inconsistent, econometric 
strategy. In my view, an internally consistent econometric strategy that accounts 
for the potential endogeneity of regressors would proceed entirely on the basis 
of conditional and unconditional moments. This is clearly possible, as some of 
the empirical trade literature employs ordinary least squares (to log‐log 
specifications) and nonlinear least squares, both of which can be adapted to 
account for endogenous regressors using the control function approach (even 
fully non‐parametrically; e.g. Blundell and Powell (2003)). Apart from the 
concerns about the internal consistency (and hence validity) of the econometric 
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approach, this also leaves the question of how robust any findings are to the 
econometric model specification. 

3. The exposition is unclear with regard to a number of important points: 

(i) It does not mention what instruments are used to address the potential 
endogeneity of various regressors. 

(ii) I am concerned about the way the exposition states that the instruments are 
being used in the testing and estimation procedures employed in this paper. It is 
stated that “instruments [are used] instead of the endogenous variable” and that 
“the potentially endogenous variable [is replaced] with appropriate instruments” 
(both p.246). Maybe this is merely a misleading over‐simplification of the 
description of the use of instrumental variables for the benefit of econometrically 
less literate readers. But taken literally, this would suggest an incorrect use of 
instrumental variables. 

(iii) Setting aside the aforementioned concerns about the internal consistency of 
the econometric strategy and assuming that the instruments were employed 
correctly, this approach is essentially a two‐step procedure. Hence, the standard 
errors reported for the second stage estimates ought to be corrected for the 
additional sampling variation induced by the embedded first stage estimates. 
The exposition again is entirely tacit about this. 

(iv) It does not provide any formal detail of how the statistical test of instrument 
validity is carried out. I suspect that the “Hansen test” (p.246) is a Sargan‐
Hansen J‐test, i.e. a test within the Generalized Method of Moments framework, 
of the validity of overidentifying restrictions. This suggests that the model is 
implicitly argued to be over‐identified (but this cannot be checked due to the 
aforementioned omission). But since this is a test on the joint validity of all 
moment conditions, it is unclear to me why test results are reported individually, 
separately for each potentially endogenous regressor (Table 66). As the testing 
procedure is not further described, this strikes me as invalid. 

(v) The same comment and concern applies to the test for endogeneity. I 
suspect that this is a Hausman test, either comparing IV and OLS coefficient 
estimates one by one (but, due to the well‐known singularity of the variance‐
covariance matrix of the contrast between these two estimators, not jointly) or 
using the residual based (control function) implementation. The test results are 
again reported separately for each coefficient (Table 67); the critical test result of 
the joint hypothesis is not provided. 

4. Overall, on the basis of the description of the empirical analysis provided in 
Appendix C to the PwC paper and without having seen the data and statistical 
programming code, my view is that there are significant concerns about the 
validity of the analysis which, to my mind, undermine the conclusions drawn from 
this work 
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