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Executive summary

The Civil Aviation Authority (CAA) is currently preparing the sixth quinquennial review of
designated airports (Q6), which is due to start in April 2014 and for which a final decision is
expected by the end of 2013. In this context, Oxera has been commissioned by Gatwick
Airport Ltd (Gatwick) to review particular aspects relevant to Q6. This report presents
Oxera’s review of the weighted average cost of capital (WACC) that would be appropriate for
2014 onwards.
Importantly, this report does not consider possible changes to the regulation of Gatwick,
which the CAA stated it was considering in its Q6 Policy Update published in May 2012.1
This report estimates the WACC that would be applicable if the CAA’s overall approach to
regulation were broadly similar to that adopted in its fifth quinquennial review of designated
airports (Q5). As the CAA formulates a clearer position on these issues over the next few
months, a review of the approach to estimating the WACC may be warranted to assess the
magnitude and direction of any change.

Marked increase in Gatwick’s risk profile since Q5
Since Q5, Gatwick’s risk profile has increased considerably, due to both market-wide and
Gatwick-specific factors.
At the market level, important changes have occurred to London airports in recent years—
most notably, the changes in ownership resulting from the Competition Commission’s (CC)
requirement for the break-up of BAA airports, leading to increased competition among the
airports that is expected to intensify as the sale of Stansted is completed.2 Further, the airline
business model has evolved towards a more flexible model whereby airlines re-base aircraft
and change routes rapidly from low-profitability routes towards more profitable ones, a shift
that can be observed by looking at low-cost carriers (LCCs). Taken together, these factors
have contributed to an increase in passenger volatility for UK airports, which can, in turn, be
expected to increase the risk profile of the sector as a whole.
In the case of Gatwick, the evidence presented in this report suggests that the airport’s risk
profile has increased even further since Q5, relative to both Heathrow and Stansted.
–

Following the break-up of BAA, Gatwick faces stronger competition from both Heathrow
and Stansted, whereas these two airports compete with Gatwick to a greater extent than
they compete with each other.3

–

Gatwick’s increasing reliance on LCCs will tend to amplify any revenue volatility, as
these airlines prove increasingly mobile in response to adverse shocks.

–

Related to these factors, passenger volatility at Gatwick has increased more than that at
other London airports.

1

Civil Aviation Authority (2012), ‘Review of Price Regulation at Heathrow, Gatwick and Stansted Airports (“Q6”)’, Policy Update,
May.

2

The sale of Stansted has been announced and is due to be completed by the end of February 2013. See BAA (2013),
‘Heathrow Airport Holdings announces sale of Stansted Airport’, press release, January 18th. London City Airport and Gatwick
share a common controlling shareholder, Global Infrastructure Partners (GIP), but other shareholders in the two airports differ.

3

For example, the CC has noted that: ‘Gatwick is the closest substitute for both Stansted and Heathrow, while Heathrow is the
closest substitute for Gatwick and Stansted is the second-closest substitute for Gatwick.’ This implies that Gatwick is the primary
competitor for both airports, while they are secondary competitors to each other. This leads to Gatwick competing with both
Heathrow and Stansted while they compete with one another to a lesser extent. See Competition Commission (2009), ‘BAA
airports market investigation’, a report on the supply of airport services by BAA in the UK, March, para 5.16.
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In addition, passenger volumes expected for Q6 are lower than the CAA’s Q5 forecasts,
which implies an increase in Gatwick’s operational gearing relative to the Q5 level.
To capture the changes in Gatwick’s risk profile since Q5, a fundamentals-based modelling
approach has been taken. As none of the London airports are publicly listed, the asset risk
for Gatwick cannot be directly approximated from observed equity betas. Equally, changes in
Gatwick’s risk profile since Q5 cannot be adequately reflected in the observed equity betas
for other airports (for example, Continental European airports), which have not undergone
similar changes. Therefore, in order to quantify the increase in Gatwick’s risk profile, Oxera
has undertaken a fundamentals-based asset risk modelling exercise. The results indicate
that Gatwick’s profitability risk increased by 15–25% from the level assumed at the preceding
price control review. This implies an estimated asset beta range of 0.60–0.65, and a debt
beta of around 0.12–0.13. Cross-checks from other listed airports, the UK stock market and
various industry groups suggest that the 0.60–0.65 estimated asset beta range for Gatwick is
appropriate.

Other WACC parameters for Q6
Cost of debt and gearing
The allowed cost of debt for Gatwick in Q6 should be based on the cost of efficiently issued
embedded debt as well as any new debt to be issued during the period. The nominal
weighted average cost of Gatwick’s embedded debt is 6.0%. If Gatwick were to issue new
debt over the upcoming price control period to finance some of its investment programme,
the weighted average cost of debt would decline to around 5.8%, based on the current yields
on corporate debt. This suggests a range of 5.8–6.0% for the nominal cost of debt for
Gatwick.
A point estimate of 6.0% at the upper end of this range for the nominal cost of debt is
appropriate because:
–

in the first instance, [  ];4 it does not face a refinancing requirement in this period as its
outstanding bonds are due to mature between 2024 and 2041;

–

in the second instance, even if Gatwick were to issue new debt over Q6, it is likely that it
would not be able to obtain financing at terms that are indicated by current corporate
bond yields, which are very low. The long-term average yields on the long-term BBB
non-financial corporate bond index are approximately 6.0%, which is consistent with the
cost of Gatwick’s embedded debt.

It is likely, therefore, that either new debt will not be issued, in which case the allowed cost of
debt will be based on the embedded debt portfolio, or that new debt will be issued at a cost
that is consistent with the embedded debt. In either case, Gatwick’s nominal cost of debt will
be around 6.0%. This indicates a real cost of debt of around 3.2%, based on an inflation
assumption of 2.9%5 and includes a 15-basis point (bp) allowance for issuance costs.
A notional gearing assumption of 55% is proposed for Gatwick. The assessment of the
increase in risk faced by Gatwick in the period beyond Q5 suggests that an appropriate
notional financial structure for Gatwick would be expected to move away from Heathrow
(60% was assumed in Q5) and closer to Stansted (50% was assumed in Q5). Accordingly, it
is reasonable to reduce the notional gearing assumption for Gatwick from 60% to 55%.

4
5

[]

The nominal cost of debt has been converted to real terms using the Fisher equation, where the nominal cost of debt = (1 +
real cost of debt) (1 + expected inflation) –1.
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Market parameters
The other WACC parameters have also changed since Q5, but mainly due to market-wide
movements rather than Gatwick-specific factors.
–

Risk-free rate—a point estimate of 1.75% is proposed for the risk-free rate. As part of
the Q5 review, the CAA determined a risk-free rate assumption of 2.5%. Since the start
of Q5, market yields on UK government bonds have declined considerably. However,
market evidence on forward rates suggests that the market is expecting a rise in the
risk-free rate over the Q6 period. Recognising the uncertainty in the estimation of the
risk-free rate based on current index-linked gilt yields, regulators have adopted a
cautious approach in recent determinations by allowing considerable headroom over
market rates. Evidence from recent regulatory precedents suggests a risk-free rate
estimate of about 1.5–2.0%. Against the backdrop of considerable uncertainty, it is
proposed that an appropriate real risk-free rate estimate for the period beyond Q5 is
1.75%.

–

Equity risk premium (ERP)—a point estimate of 5.5% is proposed for the ERP. The ERP
is not directly observable from market data, therefore a number of sources of evidence
are considered for its estimation, including historical evidence on stock market returns,
survey-based evidence, forward-looking evidence on dividend growth, and evidence
from regulatory precedents. These sources indicate a range for the ERP of about 5–7%.
There is evidence that equity investors are exposed to considerable uncertainty
regarding future stock market returns—for example, there are frequent trend reversals in
implied volatilities and there is heightened GDP volatility relative to the Q5 review.
Against the backdrop of uncertainty in equity markets, regulatory decisions on the ERP
have steadily increased since Q5, particularly since the start of the financial crisis in
2007–08. The proposed 5.5% point estimate, in combination with the 1.75% risk-free
rate, results in a total equity market return of 7.25%, which is broadly in line with recent
regulatory precedents—for example, the most recent determinations by Ofgem (7.25%),
the CAA (7.0%) and Ofwat (7.4%).

WACC estimate for Q6
These estimates result in a WACC range of 6.8–7.1% for Gatwick in Q6, as outlined in
Table 1.
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Table 1

WACC estimates for Gatwick
Low

High

Risk-free rate (%, real)

1.75

1.75

Asset beta

0.60

0.65

Debt beta

0.12

0.13

Equity beta

1.19

1.29

ERP (%)

5.5

5.5

Cost of equity (%, real post-tax)

8.3

8.9

Tax (%)
1

Cost of equity (%, real pre-tax)
Cost of debt (%, real pre-tax)

21

21

11.2

11.9

3.2

3.2

55

Gearing (%)

6.8

WACC (%, real pre-tax)

55
7.1

Note: 1 The estimate assumes that the tax wedge is applied to a nominal cost of equity and uses an inflation
forecast of 2.5%. The inflation forecast is based on current expectations for the next ten years; this is estimated
as the three-month average differential between index-linked and nominal gilt yields with ten-year maturity.
Source: Oxera analysis.

A point estimate at the top end of the 6.8–7.1% WACC range is indicated. This is because
there are some drivers of uncertainty to which Gatwick will be exposed over the upcoming
price control period that have been identified in this assessment but their impact on the
WACC has not been quantified. For example, there is evidence that Gatwick’s returns are
asymmetric. This implies an uplift to the CAPM-based cost of capital for Gatwick, to
compensate for its asymmetric risk exposure.
In addition, the break-up of BAA has not only increased competitive pressures between the
airports, as quantified in the fundamentals-based risk assessment, but its delisting has also
exacerbated the potential for errors in estimation of risk. Errors in estimation of risk
differentials will no longer be cancelled out within the group of three airports. There is
therefore increased risk of underestimating the required returns as the three airports no
longer ‘co-insure’ one another.
Also, the risk modelling analysis has assumed that, notwithstanding the increased risks to
which Gatwick will be exposed in the period beyond Q5, the airport will still be able to
consistently price up to its cap and recover the full value of its regulatory asset base. To the
extent that Gatwick’s increased risk may undermine its ability to consistently price up to its
cap, it would be appropriate to select a point estimate at the top end of the WACC range.
The recommended WACC point estimate is therefore 7.1%, at the top end of the 6.8–7.1%
WACC range (real, pre-tax).
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1

Introduction

The Civil Aviation Authority (CAA) is currently preparing the sixth quinquennial review of
designated airports (Q6), which is due to start in April 2014 and for which a final decision is
expected by the end of 2013.
In this context, Oxera has been commissioned by Gatwick Airport Ltd (Gatwick) to review
particular aspects relevant to Q6. This report presents Oxera’s review of the weighted
average cost of capital (WACC) that would be appropriate for 2014 onwards.
Importantly, this report does not consider possible changes to the regulation of Gatwick,
which the CAA stated it was considering in its Q6 Policy Update published in May 2012.6
This report estimates the WACC that would be applicable if the CAA’s overall approach to
regulation were broadly similar to that adopted in its fifth quinquennial review of designated
airports (Q5). As the CAA formulates a clearer position on these issues over the next few
months, a review of the approach to estimating the WACC may be warranted to assess the
magnitude and direction of any change.
The remainder of the report is structured as follows:
–
–
–
–
–

section 2 describes developments in the competitive landscape and in the risks to which
Gatwick is exposed, relative to the Q5 review;
section 3 assesses the asset risk faced by the airport in the period beyond Q5;
section 4 estimates the cost of debt for Gatwick, as well as its notional gearing ratio;
section 5 examines evidence on the generic market parameters, ie, the risk-free rate and
the equity risk premium;
section 6 concludes with an estimate of the WACC for Gatwick in the period beyond Q5.

6

Civil Aviation Authority (2012), ‘Review of Price Regulation at Heathrow, Gatwick and Stansted Airports (“Q6”)’, Policy Update,
May.
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2

Setting the scene

In recent years, there have been several developments in the competitive landscape and in
the risks to which Gatwick is exposed, relative to the Q5 review. In particular:
–

Gatwick is increasingly exposed to competitive pressures as a result of the risk of the
London system losing traffic to Continental European and regional UK airports, and also
owing to the break-up of BAA, which means that Gatwick faces a range of possible
competitive outcomes that did not exist at the start of Q5.

–

Passenger demand volatility at Gatwick has increased to a greater extent than at
Heathrow and Stansted.

–

The traffic mix at Gatwick has evolved, due to the decline of charter traffic, the financial
vulnerability of smaller airlines, and the growth in low-cost carrier (LCC) traffic, with an
attendant redistribution of risk from airlines to Gatwick due to more flexible business
models that permit rapid switching of traffic between airports.

–

Passenger traffic is on average 12% lower than the Q5 forecasts.

–

Mainly as a result of lower passenger traffic, Gatwick has persistently underrecovered (in terms of revenues and return on assets) relative to regulatory projections
over Q5.

These aspects are considered further in sections 2.1–2.5, and concluding remarks are set
out in section 2.6. This section does not consider the evolution of macroeconomic risks,
since such risks are more relevant to the estimation of the equity risk premium (ERP) than
the asset beta. As discussed in section 5.2 there is evidence of heightened macroeconomic
uncertainty (eg, GDP volatility) relative to the Q5 review which would have an impact on the
estimate of the ERP.

2.1

Changes in competitive pressures between airports
In addition to the risk of the London system losing traffic to Continental European and
regional UK airports, the break-up of BAA means that Gatwick faces a range of possible
competitive outcomes that did not exist at the start of Q5. For example, after the ‘Open Skies’
liberalisation in 2009, a number of North Atlantic airlines transferred from Gatwick to
Heathrow.7 More recently, a number of other airlines, including Qatar Airways, Royal Air
Maroc and Delta Airlines, have transferred operations from Gatwick to Heathrow in order to
consolidate their London operations at one airport.8 Additionally, Gatwick is highly exposed to
competition from other airports for long-haul services:
Gatwick also notes that its long haul services are focussed on point-to-point travellers
and often on long haul holiday destinations. This contrasts with the focus at Heathrow,
which is on network services with a high proportion of business traffic. As such,
Gatwick’s long haul services are substantially more exposed to competition from other
airports because they are not reliant on a hub operation.9

7
8
9

Gatwick Airport Limited (2010), ‘Report and Financial Statements for the period ended 31 March 2010’, p. 6.
Gatwick Airport Limited (2012), ‘Directors’ Report and Financial Statements for the year ended 31 March 2012’, p. 10.
Ibid.
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Heathrow currently has capacity to attract a significant volume of traffic from Gatwick. For
example, the Department for Transport’s (DfT) ‘maximum use’ scenario assumes that
Heathrow can serve 86m terminal passengers without exceeding the current annual cap of
480,000 air transport movements (ATMs). With Heathrow having served approximately 70m
passengers in the year to November 2012, there is potential for an increase in passengers
through a shift towards larger aircraft and higher load factors.
Furthermore, capacity at Heathrow may be increased in Q6—for example, more efficient
usage of existing slots and those obtained due to the sale of bmi, the potential sale of Aer
Lingus, and the possibility of the introduction of mixed mode, which could result in increased
capacity. Given the mobility of the long-haul airlines—few airlines have long-term
investments that commit them to using Gatwick, and airline alliances are increasingly
important—there is potential for traffic to switch from Gatwick to Heathrow.
The sale of Stansted will introduce a significant but, as yet, unknown level of demand risk.
Stansted competes with Gatwick for LCC and charter traffic, and, under new ownership, the
extent of competition is likely to intensify. For example, the CAA has noted that:
To some degree, passenger perceptions of the airport could be changed by the airport
itself, for example through marketing itself more aggressively than takes place at
present...should Stansted be sold, it might seek to differentiate itself from other airports
and market its offer more aggressively than it has in the past.10

Media coverage regarding the announced sale of Stansted—which is due to be completed by
the end of February 2013—suggests that the new owner, Manchester Airports Group, has
already declared an intention to increase annual flights at Stansted by around 50% within a
decade.11 Similarly, credit rating agencies have expressed concern about the degree of
competition to which Gatwick would be exposed with the sale of Stansted:
In our view, there is a likely increase in competition from Stansted Airport if it is sold by
BAA.12

The range of potential commercial outcomes for Gatwick is further widened by developments
at airports such as Luton and Southend, and regional UK airports. For example, Luton has
succeeded in attracting a number of new routes in the second half of 2012, including
announcements by easyJet,13 El Al Israel Airlines,14 and Wizz Air.15 Similarly, easyJet
commenced operations at Southend in April 2012,16 and has increased its number of routes
from the airport since then, for example, with Italian routes17 and plans to increase domestic
traffic routes.18
There is evidence that smaller airports are planning further growth, which will continue to
increase their capacity for traffic growth and ability to compete with Gatwick. For example, a
recent ‘masterplan’ published by Luton shows that, in order to attract considerable growth in
traffic over the next decade, the airport is investing in factors such as:19

10

Civil Aviation Authority (2012), ‘Gatwick – Market Power Assessments: The CAA’s Initial Views’, non-confidential version,
February, para 3.116.
11
12
13
14
15
16
17
18
19

The Times (2013), ‘Stansted airport is sold for £1.5bn as new owners pledge 60,000 extra flights a year’, January 19th.
Standard & Poor’s (2012), ‘Transaction Update: Gatwick Funding Ltd.’, January 13th.
London Luton Airport (2012), ‘easyJet launches two new routes from London Luton Airport’, November 1st.
London Luton Airport (2012), ‘More Frequency, More Choice’, November 9th.
London Luton Airport (2012), ‘Wizz Air Announces 7th Polish Airport from London Luton’, July.
Southend Airport (2012), ‘easyJet celebrates first take off from London Southend Airport’, April 2nd.
Southend Airport (2012), ‘easyJet Launches Italian Routes From London Southend Airport’, April 19th.
Southend Airport (2012), ‘easyJet launches new route to Newquay from London Southend Airport’, December 6th.

London Luton Airport (2012), ‘Revised Masterplan document’, consultation prior to submission of planning application,
September, p. 22.
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–
–
–
–

improved motorway and public transport access;
construction of a new pier at the airport;
provision of a new taxiway at the airport;
taxiway extensions and increased aircraft parking stands.

As discussed in section 2.3, airlines have an increased willingness and ability to redeploy
capacity across their network in order to maximise profitability, in response to changes in
patterns of passenger demand. This means that airlines manage their capacity across
London, regional and European airports. Even in 2007, the CAA had acknowledged that
airlines were increasingly likely to view airports across the UK and Europe as substitutable:
Airlines are constantly seeking out new market opportunities and actively comparing
airport charges, and airports are in competition to secure that capacity, not just with
neighbouring airports but across the UK and Europe. This applies not just to no-frills
airlines or short-haul routes, but also to tour operator charter programmes and long-haul
services. Even neighbouring airports with quite different portfolios in terms of business
and leisure routes are actively competing...(earlier chapter noted that) while airlines
were continuing to add capacity at UK regional airports, many of the prime route
opportunities were now taken up and newer routes were relatively low frequency and
the subject of careful scrutiny by airlines. Some UK airports believe therefore that
competition between airports for any new market opportunities will tend to intensify.20

Since then, the increased flexibility of airlines’ business models (see section 2.3) has tended
to increase the extent to which airlines are willing and able to move capacity across UK and
European airports.

2.2

Increase in passenger volatility at Gatwick
An analysis of traffic at Gatwick over Q4 and Q5 relative to other UK airports shows that
passenger demand volatility for Gatwick has increased and is currently higher than at both
Heathrow and Stansted. Figure 2.1 below shows that passenger volatility has increased for
most UK airports since the Q5 review, but that the increase has been much more
pronounced at Gatwick than at Heathrow and Stansted. This has important implications for
Gatwick’s risk profile in the period beyond Q5.

20

Civil Aviation Authority (2007), ‘Air Services at UK Regional Airports An Update on Developments’, paras 6.13 and 6.16.
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Figure 2.1

Evolution of passenger demand volatility at Gatwick over Q4 and Q5
relative to other UK airports
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Note: The Q4 and Q5 periods refer to the years 2003–07 and 2008–11, respectively. This chart shows the
standard deviation of year-on-year (yoy) percentage changes in passenger numbers (pax) at each airport for each
price control period.
Source: Oxera analysis of CAA data.

This Q5 volatility in passenger demand for Gatwick is also apparent in Figure 2.2 below.
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Figure 2.2
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Source: Oxera analysis, based on data from the CAA.

The decline in passenger numbers since the start of the financial crisis has been larger at
Gatwick than at Heathrow. The subsequent rebound in passenger numbers has also been
more muted at Gatwick. Standard & Poor’s (S&P) estimates that overall passenger traffic in
the UK fell by 10.5% between 2008 and 2010—for Gatwick, volumes dropped by 8.2% in this
period compared with a 1.7% drop at Heathrow.21 This evidence on passenger volatility
indicates that Gatwick’s risk profile has diverged from that of Heathrow in the period beyond
Q5.

2.3

Changes in the traffic mix at Gatwick
There have been a number of changes in the composition of traffic at Gatwick since the Q5
review. This section considers the following categories:
–
–
–
–

LCCs;
full-service carriers (FSCs);
charter airlines;
smaller airlines.

Low-cost carriers
Increased switching by LCCs would be expected to have increased the volatility of traffic
served by the London system. Combined with more stable load factors, this has resulted in a
transfer of demand risk from airlines to airports, and therefore an increase in the sensitivity of
airport revenue to macroeconomic shocks.
21

Standard & Poor’s (2011), ‘Presale: Gatwick Funding Ltd.’ February 11th.
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Evolution of the LCC model is of particular relevance to Gatwick and Stansted, since lowcost airlines represent over 50% of traffic at Gatwick, and almost all traffic at Stansted.
Moreover, due to an increase in the LCC share of Gatwick’s traffic since the start of Q5, the
exposure to the LCC business model has increased at Gatwick, which suggests that
Gatwick’s risk profile has moved closer to that of Stansted.
This is illustrated in Figure 2.3, which shows the increased market share of LCCs at the
airport, reflecting the increased importance of carriers such as easyJet, Ryanair and Flybe
since 2007. From the airport’s most recent financial results, it is apparent that European
scheduled LCCs have made the most significant contribution towards recent passenger
growth at Gatwick.22
Figure 2.3

Change in market shares of top 5 LCC airlines at Gatwick between 2007
(on the left) and 2012 (on the right)

32%

48%

52%

68%

Top f ive LCC

Top f ive LCC

Others

Others

Note: The top five LCC airlines, by market share, for 2007 are easyJet, GB Airways, XI.Com, Ryanair and Flybe.
The top five LCC airlines, by market share, for 2012 are easyJet, Norwegian Air Shuttle, Flybe, Ryanair and Aer
Lingus. This figure is an update of Figure 3.2 in Oxera’s risk principles paper—submitted to the CAA by Gatwick
on December 12th 2012. This figure uses more recent data received from Gatwick Airport. (See Oxera (2012),
‘How has the risk of Gatwick Airport changed since the start of Q5?’, prepared for Gatwick Airport, December).
Source: Data provided by Gatwick Airport.

Airlines’ business models, specifically for LCC airlines, have demonstrated increased
flexibility in recent years, with airlines re-basing aircraft and changing routes rapidly in order
to maximise profits. For example, easyJet has noted that its business model relies
increasingly on its ability to rapidly switch capacity away from under-performing routes and
towards markets where better returns are available:
In the past year, easyJet has implemented a new and more rigorous approach to
assessing network returns. Routes are measured on the returns they are delivering
against the Company’s 12% ROCE target. Capacity on underperforming routes is
reallocated, or performance managed and profitability improved, to deliver an
appropriate return...easyJet has built flexibility into its fleet planning arrangements such
that it can increase or decrease capacity deployed, subject to the opportunities available

22

Gatwick Airport (2012), ‘Report and Unaudited Interim Financial Statements for the six months ended 30 September 2012’,
p. 1.
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and prevailing economic conditions. The Company also has flexibility to move aircraft
between routes and markets to improve ROCE.23

Similar capabilities have been expressed by Ryanair:
Ryanair...announced it will cut UK winter capacity by 16% from November with the loss
of over 2m passengers at UK airports this winter (vs. winter ’09).
Ryanair will switch these London based aircraft to other European bases where govts
have scrapped tourist taxes and reduced passenger charges, in some case to zero, in
order to grow tourism and traffic.24

In addition, Ryanair has revealed plans to move Aer Lingus’ main base to Brussels if it
succeeds in its takeover bid for the latter. This would entail closure of Aer Lingus bases at
Gatwick and Belfast.25
The ability to reallocate capacity enables airlines to increase the variability of their cost base
at individual airports, thereby maintaining high and stable load factors.26 More stable load
factors imply higher variability in the number of aircraft movements for any given level of
demand risk. As landing charges include components linked to both aircraft movements and
passenger numbers, greater variability in aircraft movements allows airlines to match costs
more closely to demand, and to reduce volatility of profits at the airline stage of the value
chain. However, the corollary of lower airline profit volatility is an increase in the revenue risk
of airports. As airports have high operational leverage, the consequence of more stable load
factors is an increase in the volatility of profits for airports.
This redistribution of demand risk from airlines to airports, due to the increased flexibility of
airlines’ business models, can be illustrated with a stylised example. Assume that an airport
has a revenue requirement of £10,000 per week, half of which is to be recovered in the form
of per-passenger charges, and half of which is to be earned from per-ATM27 charges. The
airport projects that ten ATMs per week will carry 125 passengers per ATM, out of a total
aircraft capacity of 150 passengers per flight (ie, it assumes that the airline will have a load
factor of 83%). The airport’s charges are at £4 per passenger, and £500 per ATM, which is
expected to generate the total revenue requirement of £10,000.28
If the airline is better able to reallocate capacity between airports in response to changes in
demand, then the airport is exposed to a higher degree of revenue risk than if airline capacity
is relatively inflexible. This is because if passenger demand falls, the airline can reduce
ATMs and reallocate aircraft to other airports, which will leave the airport exposed to lower
revenues from per-ATM charges and lower revenues from passengers. The higher demand
risk associated with an increase in the flexibility of airlines’ business models is illustrated in
Table 2.1 below.

23
24

easyJet (2011), ‘Annual report and accounts 2011’, p. 11.

Ryanair (2010), ‘Ryanair Cuts UK Winter Capacity by 16%’, press release, June 29th, accessed on January 3rd 2013 at:
http://www.ryanair.com/en/news/ryanair-cuts-uk-winter-capacity-by-16-percent.

25

Reuters (2012), ‘Ryanair offers fresh concessions to snare Aer Lingus’, press release October 4th, accessed on January 3rd
2013 at: http://www.reuters.com/article/2012/10/04/uk-ryanair-aerlingus-idUSLNE89301T20121004.
26

A load factor is a measure of the degree of utilisation of the total available capacity of an aeroplane—for example, it can be
defined as the number of passenger-kms travelled as a percentage of the total seat-kms available in an aeroplane.

27
28

ATM refers to an air transport movement.

In other words, the total per passenger charges will amount to £4 x 1,250 passengers = £5,000 and the total per ATM
charges will amount to £500 x 10 ATMs = £5,000.
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Table 2.1

Airport revenue risk associated with flexible airline business models

Low passenger
demand

Expected
passenger
demand

High passenger
demand

Comment

Scenario 1: Old business model where airline does not adjust capacity to changes in demand
1,000

1,250

1,500

10

10

10

Total seats

1,500

1,500

1,500

Load factor

67%

83%

Per-passenger
revenue earned by
airport

4,000

5,000

6,000

Revenues from perpassenger charges decline
when passengers fall

Per-ATM revenue
earned by airport

5,000

5,000

5,000

Per-ATM revenues remain
the same regardless of
passenger demand

Total revenue
earned by airport

9,000

10,000

11,000

The airport is exposed to a
relatively low degree of
revenue volatility (ie, it
exceeds or under-performs
its revenue requirement by
£1,000)

Passengers
ATMs per week

100%

The airline does not vary its
ATMs in response to
changes in passenger
numbers

The load factor declines
when passenger demand
falls and vice versa

Scenario 2: Flexible business model where airline manages route capacity
1,000

1,250

1,500

8

10

12

Total seats

1,200

1,500

1,800

Load factor

83%

83%

Per-passenger
revenue earned by
airport

4,000

5,000

6,000

Revenues from perpassenger charges decline
when passengers fall

Per-ATM revenue
earned by airport

4,000

5,000

6,000

Revenues from per-ATM
charges also decline when
passengers fall

Total revenue
earned by airport

8,000

10,000

12,000

The airport is exposed to a
relatively high degree of
revenue volatility (ie, it
exceeds or under-performs
its revenue requirement by
£2,000)

Passengers
ATMs per week

83%

The airline varies its ATMs in
response to changes in
passenger numbers

The airline has a stable load
factor despite changes in
passenger demand

Source: Oxera analysis.

Full-service carriers
Since 2007, there has been significant growth in FSC alliances, such as oneworld and Star.29
This gives FSC airlines greater flexibility to reallocate capacity between airports as a means
29

At least ten airlines have joined the Star Alliance since 2008 (see Star Alliance website:
http://www.staralliance.com/assets/doc/en/about/member-airlines/pdf/Star_Alliance_Chronological_May2012.pdf, accessed on
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of maximising airline profitability. Reallocation of capacity can occur both within the London
system and also between the London system and Continental European hub airports.
In a similar way to the evolution of the LCC model, this helps FSCs to achieve higher load
factors and to reduce operational leverage, transferring risk to airports (see Table 2.1). As an
example of FSC flexibility, British Airways has recently announced the closure of a 20-year
Gatwick–Manchester service due to low passenger demand that has affected the financial
viability of the route. Instead, British Airways is increasing its services on a Heathrow–
Manchester route.30
In the London system, Heathrow and Gatwick are the airports with the greatest exposure to
higher switching by FSC airlines, and both face higher volatility of FSC-derived revenue for
the period beyond Q5. Gatwick is competing to grow and become London’s airport of
choice;31 however, in the short-to-medium term, it is likely that Gatwick is more vulnerable to
the loss of FSC traffic than Heathrow due to the latter’s current status as the primary hub
airport within the London airports system. For example, S&P has noted:
Gatwick Airport cannot match Heathrow’s position as the main airport in the U.K.,
especially regarding its profitable business travel...airlines are very reluctant to give up
their valuable runway slots at Heathrow, given its capacity issues and its location close
to central London.’32

The CAA has agreed that ‘FSC tend to have a clear preference for Gatwick’s nearest
competitor airport, Heathrow, where capacity at Heathrow can be secured.’33
Charter airlines
The relatively high exposure of charter traffic to the state of the economy has become more
prominent in recent years. European charter traffic has been in steady decline since the start
of the financial crisis in 2007–08. This decline is related to a number of factors, including the
relatively high sensitivity of charter demand to changes in household disposable income,
both for UK-originated and southern-European-originated traffic. Competition with LCCs is
also a factor in the decline of the charter model.
Charter traffic has declined by around 25% in the London area since 2007. Gatwick has by
far the highest exposure to charter traffic among the London airports—for example, in 2011
Gatwick accounted for more than 50% of all scheduled charter flights in the London area,34
and demand from charter airlines constitutes about 11% of current traffic at Gatwick.35
To the extent that revenue from charter traffic has become more risky since the start of Q5,
this would disproportionately increase the risk profile of Gatwick relative to that of Heathrow
or Stansted.

November 26th 2012). Other carriers, such as Air Berlin and S7 Airlines, have joined the oneworld alliance since 2008, with
three further members elected to join in 2012–13 (see oneworld website, ‘oneworld at a glance’, accessed on November 26th
2012 at: http://www.oneworld.com/news-information/oneworld-fact-sheets/oneworld-at-a-glance/).
30

Manchester Evening News (2012), ‘British Airways to scrap daily Manchester to Gatwick flights after 20 years’, October 31st,
accessed on January 3rd 2013 at: http://menmedia.co.uk/manchestereveningnews/news/s/1592574_british-airways-to-scrapdaily-manchester-to-gatwick-flights-after-20-years.

31

For more details, see Gatwick Airport website, ‘About Gatwick’, accessed on January 14th 2013 at:
http://www.gatwickairport.com/business/about/.

32
33

Standard & Poor’s (2012), ‘Transaction Update: Gatwick Funding Ltd.’, January 13th.

Civil Aviation Authority (2012), ‘Gatwick – Market Power Assessments: The CAA’s Initial Views’, non-confidential version,
February, Executive Summary, para 27.
34

See CAA airport data for 2007 and 2011, available at:
http://www.caa.co.uk/docs/80/airport_data/2007Annual/Table_04_1_Air_Transport_Movements_2007.pdf; and
http://www.caa.co.uk/docs/80/airport_data/2011Annual/Table_04_1_Air_Transport_Movements_2011.pdf.

35

Ibid.
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Smaller carriers
The impact of the financial crisis, combined with higher fuel costs and increases in air
passenger duty, has weakened the financial position of many smaller airlines. Gatwick caters
for a number of these and has already experienced the consequences of airline financial
distress. For example, since the onset of the financial crisis, a number of airlines that
previously operated at Gatwick have ceased operations due to financial distress, including
Sterling Airways, Mexicana de Aviación and Malev.36 The consequences of these events
include declining revenue and less efficient slot usage. The airport also faces non-trivial
counterparty risk with respect to the ability of airlines to fulfil their contractual commitments.

2.4

Decline in passenger volumes over Q5
Despite growth in 2012,37 the number of outturn passengers at Gatwick over Q5 has been
significantly lower than forecasts made before the start of the quinquennium, as shown in
Figure 2.4 below. The 12% shortfall in cumulative outturn passengers (relative to the forecast
for Q5) indicates that outturn passengers will be significantly lower than forecast for the
closing year of Q5.
In retrospect, traffic appears to have been projected from a cyclical peak rather than from a
mid-cycle level of traffic as part of the Q5 review, which suggests that the long-term level of
demand at Gatwick was overestimated. As shown in Figure 2.4, recent data suggests that
the 2012 growth rate is unlikely to be repeated in 2013, and that the gap between the Q5
forecast and the number of outturn passengers will widen again.

36

The Telegraph (2008), ‘Sterling Airline collapse hits hundreds of Gatwick passengers’, October 29th, accessed on November
22nd 2012 at: http://www.telegraph.co.uk/travel/3279343/Sterling-Airline-collapse-hits-hundreds-of-Gatwick-passengers.html.
BTN (2010), ‘Mexicana suspends London Gatwick service’, August 9th, accessed on November 22nd 2012 at:
http://www.breakingtravelnews.com/news/article/mexicana-suspends-london-gatwick-service/. BBC News (2012), ‘Hungarian
airline Malev collapses’, February 3rd, accessed on November 22nd 2012 at: http://www.bbc.co.uk/news/business-16866872.

37

Throughout this report, financial years for Gatwick are referred to using the year corresponding to the last day of the year. For
example, 2011 is used to denote the year 2010/11 ending on March 31st 2011.
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Figure 2.4

Outturn compared with forecast passenger numbers at Gatwick
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CAA Q5 decision forecasts (March 2008)
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Note: Annual outturn data is up to 2011.
Source: Oxera analysis, based on Civil Aviation Authority (2008), ‘Economic Regulation of Heathrow and Gatwick
Airports (2008-2013)’, March; Civil Aviation Authority (2007), ‘Airport price control review – CAA
recommendations to the Competition Commission for Heathrow and Gatwick Airports’, March; Gatwick Airport
(2013),’A new deal at London Gatwick: Revised business plan to 2024’, January; and data from the Civil Aviation
Authority.

2.5

Consistent under-recovery relative to regulatory projections for Gatwick
There is evidence that reduced passenger volumes over Q5 have reduced profits and
contributed to a high degree of profitability volatility for Gatwick.
As shown in Figure 2.5 below, the airport has consistently generated a lower return on its
assets than the regulatory cost of capital assumption. The CAA has acknowledged that this
under-recovery of revenues is likely to have been driven by the depressed passenger
demand in Q5:
...it appears that a significant driver of the under-recovery of cost of capital has resulted
from traffic being lower than that assumed for Q5 and that mitigating actions to reduce
costs or increase commercial revenues have not compensated for this variance.38

38

Civil Aviation Authority (2011), ‘Review of price and service quality regulation at Heathrow, Gatwick and Stansted airports:
Setting the Scene for Q6’, Consultation, July, p. 14.
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Figure 2.5

Gatwick’s actual return relative to cost of capital assumption, 2004 to 2011
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Source: Oxera analysis, based on data from Civil Aviation Authority (2011), ‘Review of price and service quality
regulation at Heathrow, Gatwick and Stansted airports: Setting the Scene for Q6’, Consultation, July, p. 15.

This evidence suggests that when the cost of capital was set for Q5, the forward-looking
risks were underestimated. The remainder of this report, and in particular the section on
asset risk, examines how this might affect Gatwick’s cost of capital in Q6.

2.6

Concluding remarks
The evidence presented in this section suggests the following.
–

–

Gatwick’s position on the risk scale has changed compared with the Q5 assessment.
For example, the following factors have been noted in this section:
–

while most UK airports have experienced an increase in passenger demand
volatility, the increase at Gatwick has been more pronounced than at Heathrow or
Stansted (see Figure 2.1);

–

revenue risk arising from the increased flexibility of airlines’ business models has
had a disproportionate impact on Gatwick—partly because its share of LCC traffic
has increased since Q5 (see Figure 2.3), and partly because it is more vulnerable
to loss of FSC traffic than Heathrow.39

Partly as a result of lower passenger traffic during Q5 (relative to regulatory
assumptions), combined with the fact that Gatwick cannot set prices commercially,
Gatwick has been unable to earn a return in line with regulatory assumptions.

These observations suggest that while Gatwick faces a considerable risk exposure, the
regulatory regime in place has not allowed the airport to effectively operate in an increasingly

39

See section 2.3; for example, as cited above, the CAA has noted: ‘FSC tend to have a clear preference for Gatwick’s nearest
competitor airport, Heathrow, where capacity at Heathrow can be secured.’ See Civil Aviation Authority (2012), ‘Gatwick –
Market Power Assessments: The CAA’s Initial Views’, non-confidential version, February, Executive Summary, para 27.
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competitive market so as to earn a return in line with that required by its investors and that
assumed by the regulator.
While some of these factors will be considered in the cost of capital estimate presented in
this report (eg, the increase in passenger volatility), the estimates are presented on a
forward-looking basis relevant to a potential Q6 price control, and therefore do not explicitly
take into account Gatwick’s under-recovery over the last two quinqennia. Nevertheless, the
persistence of Gatwick’s under-recovery, which largely appears to be the result of factors
outside its control rather than operating inefficiencies, may necessitate a review of other
aspects of the CAA’s approach to regulating London airports.
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3

Risk analysis

Significant changes in the commercial environment since the CAA’s Q5 determination (see
section 2) imply that a simple update of the cost of capital using the Q5 methodology for
assessing risk would not deliver robust estimates of the cost of capital for London airports in
general, and for Gatwick Airport in particular, in the period beyond Q5. Therefore, a range of
analytical tools are used to assess how the range of potential profitability for Gatwick Airport
has changed since the Q5 determination, and the implications for its asset beta.
In this context, the current section focuses on the evolution of Gatwick’s risk profile since the
last price control, with particular emphasis on how it has evolved relative to those of
Heathrow and Stansted. The evidence presented in this section largely builds on the
framework set out in Oxera’s risk principles paper (the ‘Principles’ paper), which was
submitted to the CAA by Gatwick on December 12th 2012.40 This section is structured as
follows:
–
–
–

3.1

section 3.1 sets out a fundamentals-based risk assessment framework for estimating the
asset beta for Gatwick in the period beyond Q5, and assesses the key drivers of risk for
the airport;
section 3.2 presents forward-looking estimates of the asset beta for Gatwick;
section 3.3 presents ‘cross-checks’ from comparator-based analysis.

Fundamentals-based risk assessment framework for Gatwick
As outlined in Oxera’s Principles paper, the key question in assessing asset risk is as
follows: is the dispersion of outcomes for profitability wider or narrower when projecting
forward from today, relative to projecting forward from the time at which the Q5 determination
was made? This is an important question because it will indicate whether the overall risk of
London airports (and Gatwick in particular) has changed.
Since none of the London airports are publicly listed, there is no recent share price data from
which to obtain direct estimates of the equity beta and hence from which to infer the asset
beta for any of the London airports, as per the Q5 methodology. Nevertheless, the airports
are operating under circumstances that are significantly different from those at the time of the
last price review, and it is important that these changed circumstances are reflected in the
cost of capital estimates in the period beyond Q5.
This sub-section assesses how each of the key drivers of risk for Gatwick has changed since
the Q5 review. As part of a fundamentals-based approach to assessing asset risk in the
period beyond Q5, the key risk factors are ultimately incorporated within probability-weighted
scenario modelling, which simulates a range of financial outcomes for the airport in order to
quantify asset risk in the upcoming quinquennium.
The main risk factors to consider are revenue risk due to a number of drivers of demand
uncertainty in the period beyond Q5, and operating leverage (as illustrated in Figure 3.1).
Theoretically, the asset risk of a business can be decomposed into the beta of its revenues,
adjusted for operational leverage.41 Figure 3.1 illustrates how the key risk factors addressed
in this section affect required returns.

40
41

Oxera (2012), ‘How has the risk of Gatwick Airport changed since the start of Q5?’, prepared for Gatwick Airport, December.

Brealey, R.A., Myers, S.C. and Allen, F. (2008), Principles of Corporate Finance, International Edition, McGraw Hill, Chapter
10.
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Figure 3.1

Overview of key risk factors addressed in section 3.1

airport
ownership

airline mix

competitive
dynamics
(section 3.1.1)

passenger
volatility
(section 3.1.2)

operational
leverage
(section 3.1.3)

revenue
volatility

cost
volatility

profit/cash flow
volatility *

asset beta
asymmetry
of returns
(section 3.1.4)

required
returns

Note: * Given an x% increase in risk, assuming that the proportion of systematic and diversifiable risk within total
risk is unchanged implies that systematic risk has increased by x%.
Source: Oxera analysis.

Each factor is discussed in more detail below.
3.1.1

Increased competitive pressure
The impact of competition on the cost of capital has been extensively researched by market
practitioners/academics. A variety of measures for competition and market power have been
used, with studies concluding that there is a negative relationship between the level of
monopoly power and beta. For example, Lee, Liaw and Rahman (1990) state that:
A higher degree of monopoly power in the product market will unambiguously lower the
systematic risk of a firm, ceteris paribus...Based on the CAPM, the firm with a higher
market power in its product market can raise capital at a lower cost (by means of a
lower required rate of return).42

42

Lee, C., Liaw, K. and Rahman, S. (1990), ‘Impacts of Market Power and Capital-Labor Ratio on Systematic Risk: A CobbDouglas Approach’, Journal of Economics and Business, 42, p. 240.
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Other research has reached similar conclusions.43 The relationship runs in reverse, such
that, as the number of actively competing firms within an industry increases, the systematic
risk of the firms increases. The mechanics of the relationship are described in Box 3.1.
Box 3.1

Competition and systematic risk

A standard result of industrial organisation theory is that the equilibrium mark-up of price over
marginal cost is negatively related to the number of companies competing in the market—the more
companies there are competing, the more downward pressure there is on prices. In the context of
airports, this means that the market clearing level of revenue per passenger would decrease
following first the sale of Gatwick, and then the sale of Stansted.
The market clearing revenue yield would be expected to respond to systematic demand shocks.
Where competitive forces are relatively weak and the price-cost mark-up is relatively high, the
percentage change in revenue per passenger will be relatively low for any given size of demand
shock. In contrast, a more competitive environment and a lower price-cost mark-up entail a relatively
large change in revenue per passenger for an equivalent size of demand shock. This is the
mechanism through which, in an unregulated market, a higher degree of competition translates into
higher asset betas for all companies operating in a particular market.
In the context of regulated airports, the increased exposure to systematic risk that results from more
competition is manifested in an increased probability that the airports will not be able to price up to
the aeronautical yield cap. For Heathrow, Gatwick and Stansted, achieving a sufficiently large markup over marginal cost—by pricing to the yield cap—is essential for the recovery of fixed and sunk
costs. The impact of competition therefore is to increase the expected volatility of return on assets,
and to increase the sensitivity of return on assets to economic shocks.
Source: Oxera.

This suggests that, regardless of the precise nature of the competitive dynamics following the
break-up of BAA, these dynamics will have increased the systematic risk exposure of the
London airports as a group. Gatwick, in particular, faces stronger competition from both
Heathrow and Stansted, whereas these two airports compete with Gatwick to a greater
extent than they compete with each other.44
The impact on Gatwick is even greater because of the changes in competitive dynamics and
traffic mix (see sections 2.1 and 2.3), in particular due to the following key developments
since the Q5 review.
–

Changes to the competitive dynamics between airports (see section 2.1).
–

Gatwick faces heightened competitive pressure from Heathrow over the following
price control period because plans for capacity optimisation and the potential
introduction of ‘mixed mode’ would attract FSC traffic away from Gatwick.

–

The sale of Stansted could introduce a significant, but as yet, unknown level of
demand risk. Stansted already competes with Gatwick for LCC and charter traffic
and, under new ownership, competition would be likely to intensify.

–

Given the increasing emphasis on flexibility of airlines’ business models, Gatwick is
exposed to competitive pressure from other regional and European airports. For
example, regional airports’ plans for growth imply an increased ability to capture

43

Chen, K., Cheng, D. and Hite, G. (1986), ‘Systematic Risk and Market Power: An Application of Tobin’s q’, Quarterly Review
of Economics and Business, 26:3. Subrahmanyam, M. and Thomadakis, S. (1980), ‘Systematic Risk and the Theory of the
Firm’, The Quarterly Journal of Economics, 94:3.
44

For example, the CC has noted that: ‘Gatwick is the closest substitute for both Stansted and Heathrow, while Heathrow is the
closest substitute for Gatwick and Stansted is the second-closest substitute for Gatwick.’ This implies that Gatwick is the primary
competitor for both airports, while they are secondary competitors to each other. This leads to Gatwick competing with both
Heathrow and Stansted while they compete with one another to a lesser extent. See Competition Commission (2009), ‘BAA
airports market investigation’, A report on the supply of airport services by BAA in the UK, March, para 5.16.
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Gatwick’s current and future market share. The increased willingness and ability of
airlines to switch between airports facilitates an intensification of competition
between airports.
The heightened competitive pressure to which Gatwick is exposed over the period
beyond Q5 puts upward pressure on the cost of capital.
–

Increased share of LCCs at Gatwick (see section 2.3)—LCCs, and to a lesser extent
FSCs, increasingly switch capacity across airports to maximise profits, which has a
disproportionate impact on Gatwick given its increased exposure to LCC traffic. In other
words, the airport’s exposure to LCC airlines has increased since the Q5 review—
between 2007 and 2010, the share of LCC traffic at Gatwick increased from 33% to
49%.45

Both of these factors are expected to lead to increased passenger volatility at Gatwick going
forward, both relative to the previous control period and relative to Heathrow and Stansted.
3.1.2

3.1.3

Passenger demand volatility
As discussed in section 2.2, Gatwick is exposed to considerable passenger demand volatility
in the period beyond Q5. In particular, the following factors imply an increase in risk for
Gatwick.
–

The estimated demand volatility to which airports are exposed has increased for most
UK airports between Q4 and Q5. However, this increase in passenger demand volatility
has been much more pronounced at Gatwick than at Heathrow or Stansted (see Figure
2.1), implying that Gatwick is exposed to higher asset risk.

–

The decline in passenger numbers since the start of the financial crisis (see Figure 2.2)
has been greater at Gatwick than at Heathrow. The subsequent rebound in passenger
numbers has also been more muted at Gatwick.

Impact of declining passenger volumes on operational leverage
As shown in section 2.4, for the period 2008–11, a total of 131m passengers used Gatwick,
which is 12% lower than the Q5 forecast of 147m.46 This is highly relevant to understanding
the risk to which Gatwick is exposed, since the level of passenger traffic is directly linked to
revenue volatility—lower passenger traffic is associated with higher revenue volatility.
A simple example can best illustrate this: suppose that there are two airports that are
identical in every respect except for their forecast demand—for Airport 1 demand is forecast
to be 50, while for Airport 2 it is forecast to be 100. Each airport’s total revenue requirement
is £100 during each year of the price control. Based on these assumptions, it can be seen
that even though both airports are initially set to earn the same amount of revenue, a fall in
demand would have a greater impact on Airport 1 than an identical fall in demand would
have on Airport 2. For instance, if in the first year volume turns out to be 10 lower than
forecast, revenue would fall by £20 at Airport 1, but only by £10 at Airport 2. This example
illustrates that for a given revenue requirement, a lower demand base amplifies the future
impact of any deviation in demand, and hence increases revenue volatility.
The recent decline in passenger volumes has significant implications for Gatwick’s operating
leverage in the period beyond Q5, given the airport’s cost structure. Implicit in the forecasts
made before the start of Q5 is a view that Gatwick would be able to recover its fixed costs
and investments across a volume of demand that now seems high relative to the likely longterm level of demand.
45
46

Gatwick Airport (2011), ‘Airport competition: Competing to grow and become London’s airport of choice’, November, p. 46.

Competition Commission (2007), ‘BAA Ltd: A report on the economic regulation of the London airports companies (Heathrow
Airport Ltd and Gatwick Airport Ltd)’, presented to the CAA, September; and CAA data.
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Comparing demand forecasts today with the previous set of forecasts indicates that outturn
passengers will be significantly lower than forecast for the closing year of Q5. This suggests
that the level of forward-looking operating leverage—and therefore asset risk—is significantly
higher than at the start of Q5.
The largely fixed cost base of the business means that costs cannot be reduced to the same
extent as a fall in revenue when there is a reduction in demand. For example, in response to
a decline in traffic in 2011, Gatwick noted that:
Due to the Company having a largely fixed cost base, over the short term, no significant
cost savings were made in relation to the periods where UK airspace was closed due to
volcanic ash.47

It follows that a fixed cost base will have implications for profitability—when airport revenues
decline to a greater extent than total costs in response to a decline in passenger demand,
this leads to a reduction in profitability.
Higher levels of operational leverage magnify the impact of demand risk on profitability risk.
This applies to all components of demand risk, whether systematic and economy-wide, or
non-systematic and diversifiable.
Consequently, even if there had been no changes in forward-looking demand risk since the
start of Q5, profitability risk and asset beta would have increased due to higher operational
leverage. This is not, however, the case for Gatwick—there will be upward pressure on the
asset beta due to the higher operating leverage, and this effect will be compounded by
higher demand volatility.
3.1.4

Asymmetry of returns
Gatwick faces an additional dimension of business risk in the period beyond Q5 because the
distribution of possible profitability is negatively skewed around the central forecast of the
business plan. This is a consequence of negatively skewed outcomes for demand, and the
operational leverage generated by fixed costs and investments.
The asymmetry of possible outcomes for demand reflects both the relative maturity of the
aviation market and a number of capacity constraints within the London airports system.48
This implies limited opportunities for outturn demand to exceed forecasts. Furthermore, the
aviation market is vulnerable to shocks that reduce demand significantly below forecast,
even if the shocks persist only for a relatively short time. The impact of such shocks is
apparent in the pattern of passenger demand at Gatwick and Heathrow, as shown in Figure
2.2.
Moreover, skewness in profitability is not created solely by skewness in volumes—the wider
range of potential commercial outcomes for Gatwick includes greater uncertainty regarding
the airport’s ability to consistently price up to its cap in the period beyond Q5.
When combined with operational leverage, a negatively skewed distribution of outcomes for
demand entails a negatively skewed distribution of outcomes for profitability. Negative
skewness implies that downside risk exceeds the upside potential, so the market would
require compensation for skewness in the form of a higher return. There is a significant body

47
48

Gatwick Airport (2011), ‘Report and Financial Statements for the year ended 31 March 2011’, p. 18.

For more details, see Gatwick Airport (2013), ‘A new deal at London Gatwick: Revised business plan to 2024’, January,
section 2.2.
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of evidence that shows that investors require higher expected returns for assets where
outcomes are negatively skewed and where this skew is correlated with the economy.49
The standard capital asset pricing model (CAPM) restricts the trade-off between risk and
return to two ‘moments’ of the return distribution—the mean and the variance. As such, it
implicitly assumes that investors are indifferent to higher moments of the return distribution
such as the return’s skewness. While this approximation is likely to hold if the distribution of
returns is more or less symmetric, adjustments need to be made if this is not the case.50
In order to quantify the effect of the negative skew that is relevant to the cost of capital for
Gatwick, the ‘co-skewness’ coefficient for the three London airports has been estimated,
suggesting that returns at Gatwick are more asymmetric than at Heathrow and Stansted (see
Appendix A1). This implies a greater uplift to the CAPM-based cost of capital for Gatwick, to
compensate for its asymmetric risk exposure, than at Heathrow and Stansted.
The asymmetry in Gatwick’s returns is also indicated in Figure 2.5. This shows that Gatwick
has underperformed on regulatory assumptions on the cost of capital every year since 2004.
If Gatwick’s returns were symmetric, then it would be expected to overperform in some years
and underperform relative to regulatory assumptions in other years. Gatwick’s persistent
under-recovery against the CAA’s assumption suggests that the distribution of revenues and
profits is asymmetric.

3.2

Results for beta estimation
To capture the changes in Gatwick’s risk profile since Q5, a fundamentals-based modelling
approach has been taken, because, as mentioned above, none of the London airports are
publicly listed and therefore the asset risk for Gatwick cannot be directly approximated from
observed equity betas. Equally, changes in Gatwick’s risk profile since Q5 cannot be
adequately reflected in the observed equity betas for other airports (eg, Continental
European airports), which have not undergone similar changes. Therefore, estimating the
asset risk to which Gatwick will be exposed in the period beyond Q5 requires the following
steps.
–

Building on analysis of industry developments, probability-weighted scenarios are
developed that describe potential commercial outcomes and their impact on the
business (ie, passenger volumes and yields).

–

The range of financial outcomes for Gatwick is simulated based on the probabilityweighted scenarios. This provides a way to quantify risk on a forward-looking basis.

–

Comparing this to the risk at the time of the Q5 determination provides a measure of
how risk has changed over time.

The modelling focuses primarily on downside scenarios in order to quantify the volatility of
Gatwick’s profitability over the upcoming price control period. As Gatwick has noted in its
business plan, there are other potential upside scenarios, which have not been modelled—
for example,[  ]51 The increase in asset risk is estimated by quantifying the downside
scenarios relative to the central base case scenario. The modelling is then applied

49

See, for example, Harvey, C.R. and Siddique, A. (2000), ‘Conditional Skewness in Asset Pricing Tests’, Journal of Finance,
55:3, June, pp. 1263–96; and Kraus, A. and Litzenberger, R.H. (1976), ‘Skewness preference and the valuation of risk assets’,
Journal of Finance, 31:4, September, pp. 1085–100.

50

See also Cooper, I. (2011), ‘Adjusting Heathrow’s cost of capital for skewness: Methodological and qualitative issues’,
prepared for BAA for the purpose of a regulatory submission, September 30th. Cooper states that ‘[t]he correct measure to
use in adjusting the cost of equity is coskewness with the market return, which allows for diversification. The adjustment
increases the cost of equity when coskewness is negative and decreases it when coskewness is positive.’ (p. 2)

51

[]
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symmetrically around the central case, and therefore implicitly assumes the existence of
upside scenarios of a similar magnitude to the predominantly downside scenarios.
An overview of the modelling is set out in Figure 3.2. The scenarios, assumptions and
methodology are described in Appendix A2.
Figure 3.2

Overview of approach to fundamentals-based asset risk modelling

Step 1

Step 2
Overall
passenger
volumes

Develop
scenarios to
define a range
of uncertainty
around each
risk driver

Pax mix
(FSC/LCC/
charter;
long-haul/
short-haul)

Revenue risk

Aeronautical
revenue yields
(net of discounts)

Non-aeronautical
revenue yields
Describe
operational
response

Cost flexibility

Monte Carlo
simulation

Profitability risk (volatility of
IRR, ICR, RoE)

Step 3

Asset beta and WACC

Note: IRR, internal rate of return; ICR, interest coverage ratio; RoE, return on equity.
Source: Oxera analysis.

The fundamentals-based risk assessment for Gatwick suggests that the airport is now
exposed to a 15–25% increase in profitability risk, relative to the start of Q5.52 In other words,
the expected standard deviation of profitability at Gatwick is 15–25% higher for the period
beyond Q5 (see Table 3.1). The rise in profitability risk is due to a wider range of potential
commercial outcomes, including:
–
–

the higher volume risk to which Gatwick is exposed due to increased competitive
pressure from other airports, changes in airlines’ business models, and the impact of
declining passenger volumes on operational leverage;
due to an increase in yield risk, particularly non-aeronautical as a result of changes in
the traffic mix at Gatwick.53

Table 3.1 below shows that the differential in profitability risk has increased between Gatwick
and Heathrow since the start of Q5, while the risk differential between Gatwick and Stansted
has narrowed. The estimated change in profitability risk relative to Q5 is 0% for Heathrow
52

The change in profitability risk is measured as the increase in the standard deviation of the IRR values obtained from the
100,000 Monte Carlo simulations.
53

Gatwick’s customer base has shifted towards LCC traffic. With higher LCC traffic, the profitability of the average passenger
declines. This is primarily due to lower non-aeronautical yields on LCC traffic, compared to FSC and charter traffic. FSC and
charter passengers tend to spend more on non-aeronautical services such as retail and catering, car rental and hotel
expenditure.
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and 9% for Stansted, as shown in Table 3.1. This does not mean that Heathrow and
Stansted face no risk—eg, they are exposed to macroeconomic risk, risk from asymmetry of
returns, etc; however, as discussed in section 2, Gatwick is exposed to a higher degree of
passenger demand volatility and direct competition with both airports (while they do not
compete with each other), which leads to a greater increase in business risk for Gatwick—
from volumes and profits being subject to higher variability.
The modelled increase in profitability risk for Stansted suggests that while the airport’s level
of risk has increased since the Q5 review, it has not increased by as much as that of Gatwick
because Stansted’s level of risk was relatively high to begin with (ie, it had the highest asset
beta of the London airports as part of the Q5 review).54 For Heathrow, the modelling
suggests that the airport is not exposed to higher variability in volumes and profits, relative to
the Q5 review, because although Gatwick is competing to grow and become London’s airport
of choice,55 Heathrow currently enjoys a position as the primary hub airport within the London
airports system.56
This means that although Heathrow is exposed to higher risks, including a greater degree of
competition, these risks are unlikely to promote a higher level of variability in its volumes and
profits relative to Q5 because it services the primary demand within the London market,
which facilitates its financial resilience.
Table 3.1

Summary of change in profitability risk for Gatwick relative to Heathrow
and Stansted
Gatwick
Q5

Q6

Pax (%)

3.7

5.1

Aero yield (%)

0

0

Non-aero yield (%)

4.1

4.7

% change
Q5 to Q6

Heathrow1

Stansted1

% change
Q5 to Q6

% change
Q5 to Q6

Input volatility (%)

Standard deviation of
IRR on assets (%)2

1.8

39.6

0

20.6

0

0

0

0

0

0

8.8

14.9
3

2.3

22.5

Notes: The table presents standard deviations of annual growth rates in passengers and yields, derived from the
risk scenarios described in Appendix A2, and the standard deviation of the internal rate of return (IRR) on assets
1
for the period 2013/14–2018/19, generated by Monte Carlo simulation. Detailed financial projections for
Heathrow and Stansted are not available, therefore the risk modelling for all three airports has been undertaken
using the Gatwick financial model. Hence, results for Heathrow and Stansted should be viewed as an
2
approximation, subject to any differences in cost structures and cash flows across airports. The percentage
change in standard deviation of interest coverage ratio and return on equity is of similar magnitude as the change
in standard deviation of IRR between Q5 and Q6. 3 Sensitivity analysis suggests that the range for the increase in
profitability risk at Gatwick relative to the start of Q5 is around 15–25%; specifically, if it is only half as likely that
the scenarios described in Appendix A2 occur, then the profitability risk for Gatwick will decline to 15% from the
23% reported.
Source: Oxera analysis, based on data from Gatwick.

This analysis has important implications for the estimate of the asset beta in the period
beyond Q5. As part of the Q5 decision, the highest asset beta among the three London
airports was used for Stansted, and the lowest for Heathrow. The Gatwick asset beta was
54

Competition Commission (2007), ‘BAA Ltd: A report on the economic regulation of the London airports companies (Heathrow
Airport Ltd and Gatwick Airport Ltd)’, presented to the CAA, September, Appendix F, para 117.
55

For more details, see Gatwick Airport website, ‘About Gatwick’, accessed on January 14th 2013 at:
http://www.gatwickairport.com/business/about/.

56

For example, as noted in section 2.3, S&P has argued that: ‘Gatwick Airport cannot match Heathrow’s position as the main
airport in the U.K., especially regarding its profitable business travel...airlines are very reluctant to give up their valuable runway
slots at Heathrow, given its capacity issues and its location close to central London.’ See Standard & Poor’s (2012),
‘Transaction Update: Gatwick Funding Ltd.’, January 13th.
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positioned between the two, although closer to Heathrow than Stansted, which would be
consistent with a view that the risk profile of Gatwick had more in common with Heathrow
than Stansted at the start of the Q5 review. Since then it would appear that Gatwick has
moved away from Heathrow and closer to Stansted’s risk profile, and, therefore, closer to
Stansted in the spectrum of asset betas.
In Q5, the estimated asset beta for Gatwick was 0.52, with a debt beta of 0.10.57 Given the
15–25% increase in profitability risk since the preceding price control review—assuming that
the proportion of systematic and diversifiable risk within Gatwick’s total risk has remained the
same since Q5—this implies that Gatwick’s systematic risk has increased by 15–25%.58 In
turn, this suggests that the beta requires adjusting by 15–25% to compensate investors for
the additional systematic risk faced by Gatwick in the period beyond Q5. This implies an
asset beta range of 0.60–0.65, and a debt beta of around 0.12–0.13.59
The profitability risk modelling captures most of the risks discussed in section 3.1 (see
Appendix A2 for details of the risk scenarios that have been modelled). However, the risk
that Gatwick and Heathrow are unable to price up to the cap in the period beyond Q5, and
hence unable to recover the full value of the regulatory asset base (RAB), has not been
modelled.60 Furthermore, the asymmetry of Gatwick’s returns has not been modelled as a
risk factor as this falls outside the CAPM-based estimation of the cost of capital model. As
discussed in section 3.1, the asymmetry of Gatwick’s returns implies an uplift to the CAPMbased cost of capital for Gatwick. To reflect that these risks have not been incorporated in
the risk modelling, a point estimate towards the upper end of the estimated WACC range
would be appropriate (see section 6).

3.3

Cross-checks for the beta estimate
Given the data-intensive nature of a fundamentals-based approach to modelling asset risk, it
is important to cross-check the resultant asset beta estimate of 0.60–0.65 for Gatwick. As the
CAA has noted:
Given the lack of listed regulated entities, cross-checking the outputs of the CAPM is
more important than detailed theoretical refinements (even if the principles behind these
are reasonable). This is particularly true when these refinements are data-intensive.61

As a cross-check, it is helpful to consider how this estimate of the asset beta range for
Gatwick compares with measures of the asset beta for other airports, and for the market
more generally. Given the data-intensive nature of a fundamentals-based approach to
estimating the asset risk for Gatwick, comparison with these measures provides a check on
whether the estimates derived from the modelling exercise are reasonable. Therefore, it is
useful to consider the asset beta for Gatwick relative to:
–
–
–

other airports for which the equity beta is observable from market data;
a spectrum of asset betas for other industry groups (eg, utilities and telecoms);
the asset beta for the market (eg, using FTSE 100 as a proxy for the ‘market’).

The results from these cross-checks are discussed below.
57

Competition Commission (2007), ‘BAA Ltd: A report on the economic regulation of the London airports companies (Heathrow
Airport Ltd and Gatwick Airport Ltd)’, presented to the CAA, September, Appendix F, para 117.
58

In fact, as discussed in section 3.1, the key drivers of risk that have changed at Gatwick since Q5 have a large systematic
component. It could therefore be argued that the proportion of systematic risk has increased relative to diversifiable risk within
Gatwick’s total risk. This suggests that a point estimate towards the upper end of the asset beta range is more plausible.
59

The equity beta is estimated by relevering the asset beta using a notional gearing assumption of 55%, which is described in
section 4.

60

For Stansted, a notional aeronautical yield volatility of 7% is assumed in Q5 and Q6 based on the fact that, historically,
Stansted has not been able to price up to the cap.
61

Civil Aviation Authority (2012), ‘Q6 Policy Update: Summary of responses’, August, p. 15.
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Cross-check against other airports
First, the asset beta of other airports can be assessed to cross-check the range estimate for
Gatwick. To facilitate the selection of an airport sample, the following references have been
considered.
–

The airports whose asset betas were examined by the Competition Commission (CC) in
Q5 as a cross-check for the BAA asset beta estimate. Specifically, this list comprised:
Macquarie Airports Group (which held a stake in Sydney, Brussels and Copenhagen
Airports), Auckland, Copenhagen, Frankfurt, Vienna, Zurich and Florence.62

–

The airports assessed to be potential comparators for Gatwick, based on broad
regulatory and legal environment characteristics (see Appendix A3). Specifically, this list
comprised five airports with listed shares: Auckland, Copenhagen, Paris-Orly, RomeFiumicino and Sydney (Brussels and Düsseldorf Airports, which are also considered as
potential comparators, are not listed).

Based on these references, the following airports have been considered as a starting point:
–
–
–
–
–
–
–
–
–

Vienna—Flughafen Wien;
Frankfurt—Fraport;
Zürich—Flughafen Zürich;
Auckland—Auckland International Airport;
Paris—Aéroports de Paris;
Copenhagen—Kobenhavns Lufthavne;
Florence—Aeroporto di Firenze;
Rome—Aeroporti di Roma;
Sydney—Sydney Airport (formerly MAp).

Before considering the beta estimates for these airports, it is important to verify that the
underlying shares of each comparator are sufficiently liquid, in order to ensure the
robustness of the observed equity beta (ie, if a traded stock is illiquid its observed equity beta
may be distorted due to the low volume of trades). The share turnover ratio, which measures
the proportion of a company’s free float being traded in a given period, can be used to
assess a stock’s liquidity.63 Figure 3.3 below illustrates the share turnover for each airport in
the comparator sample.

62

See Competition Commission (2007), ‘BAA Ltd: A report on the economic regulation of the London airports companies
(Heathrow Airport Ltd and Gatwick Airport Ltd)’, presented to the CAA, September, Appendix F, para 120.

63

This is a commonly used measure of stock liquidity by academics and market practitioners. See Chordia, T. and
Swaminathan, B. (2000), ‘Trading volumes and cross autocorrelations in stock returns’, The Journal of Finance, 55:2, pp. 913–
35; Chordia, T., Roll, R. and Subrahmanyam, A. (2001), ‘Market liquidity and trading activity’, The Journal of Finance, 56:2, pp.
501–30; Chordia, T., Subrahmanyam, A. and Anshuman, V. (2001), ‘Trading activity and expected stock returns’, Journal of
Financial Economics, 59, pp. 3–32.
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Figure 3.3

Share turnover ratios for comparator airports

300%
250%
200%
150%
100%
50%

Sydney Airport (formerly MAp)

Aeroporti di Roma (Gemina)

Aéroports de Paris
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Flughafen Wien

Aeroporto di Firenze

Kobenhavns Lufthavne

Fraport

Flughafen Zürich

0%

Five-year average annual share turnover

Note: Share turnover ratios are defined as the % of the free float that is traded on average in any given year,
based on volume data for the previous five years. Free float excludes shares held in blocks by large minority and
controlling shareholders. For Flughafen Wien and Kobenhavns Lufthavne, the total amount of free float has been
estimated from data presented in their annual reports.
Source: Oxera analysis, based on Bloomberg and airport annual reports.

From the evidence provided above, it can be seen that Flughafen Wien, Aeroporto di
Firenze, Kobenhavns Lufthavne, Fraport and Flughafen Zurich, whose turnover ratios are all
around or below 50%, are illiquid relative to the other airports and hence excluded from the
beta analysis.
Table 3.2 shows that for those listed airports whose shares are sufficiently liquid, the fiveyear asset beta has a wide range of about 0.4–0.8.
Table 3.2

Asset betas for potential comparator airports

Comparators

Five-year asset beta

Auckland International Airport

0.77

Aéroports de Paris

0.63
1

Aeroporti di Roma (Gemina)

0.37

Sydney Airport (formerly MAp)

0.55

Range

0.37–0.78

Average

0.58

Note: The table reports a simple average. 1 Gemina Spa is the holding company that operates Rome Fiumicino
and Ciampino, as well as other businesses, including telecoms, advertising, real estate management, electricity
production, and Internet service businesses (source: Bloomberg Businessweek, ‘Snapshot GEM:IM’, accessed on
December 18th at: http://investing.businessweek.com/research/stocks/snapshot/snapshot.asp?ticker=GEM:IM).
Source: Oxera analysis, based on Datastream.
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The width of the asset beta spectrum is driven by significant differences in the operational
and risk characteristics of airports. This sample of airports is highly heterogeneous, with the
airports differing along a number of dimensions that have implications for their risk profiles—
for example, the extent of regulatory decision-making; the potential for substitution by
passengers and airlines, both within their respective local airport systems and to other
airports; as well as the stability of the competitive dynamics.
It is still possible, however, to use this sample of comparators to draw inferences about the
appropriate asset beta for Gatwick, based on the risk considerations considered so far in this
section. In particular, to the extent that comparator-based analysis is applicable to the
London airports system, a sample of listed airports is likely to provide closer comparators for
Heathrow than for Gatwick. For example, Paris-Orly and Rome-Fiumicino have been
assessed as good comparators for Gatwick (see Appendix A3), but are not listed separately.
Therefore, the asset beta estimates for these two comparators reflect the wider groups for
which shares are listed (ie, Aéroports de Paris and Aeroporti di Roma, respectively). In that
sense, the beta for these two groups is likely to be more reflective of the beta for the pre2009 BAA, which comprised both Heathrow and Gatwick (in addition to Stansted), and hence
these beta estimates are likely to understate the beta for Gatwick. It is likely that the Parisian
and Roman airport groups also enjoy a diversification benefit across the multiple airports and
subsidiary businesses they operate. In the case of Aeroporti di Roma the beta estimate is
affected by operation of other businesses, such as electricity production at the investment
holding company level,64 while in the case of Aéroports de Paris, the beta is affected by
ownership of Charles de Gaulle (a primary hub airport) and Le Bourget (a business airport),
as well as subsidiary businesses in real estate, security services and telephony.65
Overall, the recommended beta range for Gatwick (0.60–0.65), based on the bottom-up
analysis, lies within the range set by comparators. The mid-point (0.625) is slightly above the
mid-point of the 0.4–0.8 asset beta range for the comparators group.
Cross-check against risk spectrum for the market and various industry groups
As a second cross-check, it is helpful to consider how the estimated asset beta range for
Gatwick compares with the asset risk spectrum for the market and various UK industry
groups.
As a proxy for the UK equity market, the gearing of FTSE 100 companies is currently around
16% and with an equity beta of one by definition.66 This implies that the asset beta for the UK
equity market is 0.84.67 It is evident that the 0.60–0.65 estimated asset beta range for
Gatwick is well below the asset beta estimate for the market as a whole. And, it seems
appropriate that unlevered airport assets represent lower risk than equity investments in UK
stocks in general.
Figure 3.4 below shows the spectrum of asset betas for companies in the FTSE 100,68
grouped by industry. Gatwick’s 0.60–0.65 estimated asset beta is higher than that for utilities
and for telecoms. This is consistent with recent regulatory precedents in utilities and
telecoms—for example, Ofgem has recently determined that utilities asset betas for energy

64

Bloomberg Businessweek, ‘Snapshot GEM:IM’, accessed on December 18th at:
http://investing.businessweek.com/research/stocks/snapshot/snapshot.asp?ticker=GEM:IM.

65

Aéroports de Paris website, ‘The operations of the Aéroports de Paris Group’, accessed on January 3rd 2013 at:
http://www.aeroportsdeparis.fr/ADP/en-GB/Group/Presentation/Aeroportsdeparisataglance/Activities/.

66

In fact, for this sample of 81 FTSE 100 companies—excluding financial companies—the simple average of the five-year
equity beta is 0.99, which is very close to the assumption of 1.0 for the market equity beta. Including financial companies, the
simple average of the five-year equity beta is slightly higher at 1.05. This suggests that the assumption of an equity beta of 1.0
as a proxy for the ‘market’ beta is appropriate.

67
68

Excluding 20 financial companies.

Twenty financial companies in the FTSE 100 are excluded from this analysis. This is because the leverage ratios for financial
companies are not directly comparable to non-financial corporate companies.
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transmission and distribution are about 0.3–0.4,69 while Ofcom has determined that telecoms
asset betas for Openreach and BT Group are 0.41–0.55 and 0.46–0.59, respectively.70
However, more recently, in its proposals for leased line charge control, Ofcom noted that the
two-year daily asset beta for BT Group estimated in July 2012 had increased from 0.53, as
determined the year before, to 0.64.71 It is notable that Gatwick’s estimated beta is lower than
discretionary consumer industries, although the demand for airport services is also partly
driven by discretionary consumer expenditure (eg, leisure travel). Gatwick’s estimated asset
risk is also considerably lower than the observed beta for materials companies (eg, mining
and chemicals) or for energy companies that are involved in activities that are sensitive to the
state of the economy, such as oil distribution or energy exploration.

69

See various Ofgem decisions for RIIO-GD1and RIIO-T1, available at the Ofgem website:
http://www.ofgem.gov.uk/Networks/Pages/Ntwrks.aspx.
70
71

Ofcom (2011), ‘Charge control framework for WBA Market 1 services’, July, para 6.9.

Ofcom (2012), ‘Leased Line Charge Control – Annexes’, July, para A7.35. Ofcom also recognised that the one-year daily
asset beta had increased relative to the earlier estimate, while the five-year weekly asset beta remained within the range of the
earlier estimate (see para A7.36). However, Ofcom retained the asset beta range that it had determined previously given that
there had been offsetting market movements in other WACC parameters (see para A7.38).
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Figure 3.4

Gatwick’s estimated asset beta relative to asset betas for various industry
groupings in the FTSE 10072
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Note: This excludes 20 financial groups from the FTSE 100. This is because the leverage ratios for financial
companies are not directly comparable to non-financial corporate companies. The market asset beta is estimated
based on an equity beta of 1.0 and an average gearing of 16%. The value for the average gearing is calculated as
the five-year average ratio of net debt to enterprise value of all FTSE 100 companies excluding 20 financial
stocks.
Source: Oxera analysis, based on Bloomberg.

The estimated asset beta for Gatwick is at around the 40th percentile of the FTSE 100
companies,73 as shown in Figure 3.5. The median asset beta is 0.72, which is considerably
higher than the 0.60–0.65 range for Gatwick’s asset beta estimate.

72

Bloomberg reports the classification of sub-sectors within each industry group as follows.
1) Utilities—gas distribution; multi-utilities; water and conventional electricity;
2) Consumer staples—food products; tobacco; distillers & vintners; food retailers & wholesalers; nondurable household products
and brewers;
3) Telecoms—fixed line telecommunications and mobile telecommunications;
4) Healthcare—pharmaceuticals and medical equipment;
5) Consumer discretionary—broadcasting & entertainment; clothing & accessories; recreational services; restaurants & bars;
auto parts; hotels; home improvement retailers; broadline retailers; apparel retailers; publishing and media agencies;
6) Industrials—business support services; defense; industrial machinery; airlines; aerospace; diversified industrials and
industrial suppliers;
7) IT—semiconductors and software;
8) Energy—oil equipment, services & distribution; integrated oil & gas and exploration & production;
9) Materials—general mining; building materials & fixtures; speciality chemicals; iron & steel; platinum & precious metals; gold
mining and containers & packaging.

73

Excluding financial companies.
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Figure 3.5

Gatwick’s asset beta estimate relative to the distribution of FTSE 100
companies
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Note: This excludes 20 financial groups from the FTSE 100 because the leverage ratios for financial companies
are not directly comparable to non-financial corporate companies.
Source: Oxera analysis, based on Bloomberg.

This cross-check indicates that the 0.60–0.65 asset beta estimate for Gatwick is plausible
within the distribution of asset betas for FTSE 100 companies.
In conclusion, on the basis of a number of cross-checks, it appears that the 0.60–0.65
estimated asset beta range for Gatwick is appropriate. The proposed range estimate lies
within the range of airport comparators; its relative positioning within the broader market is
such that it is above the beta for sectors with low competition and revenue volatility (eg,
utilities) and below that for sectors that are considered more volatile (eg, consumers
discretionaries, materials and energy); and it is lower than the FTSE median.
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4

Cost of debt and gearing

This section examines the cost of debt and gearing for Gatwick in the period beyond Q5.
This section is structured as follows:
–
–
–

4.1

section 4.1 introduces the methodological basis for setting the allowed cost of debt;
section 4.2 estimates the cost of debt for Gatwick and examines evidence on whether
the embedded debt has been efficiently incurred;
section 4.3 sets out the notional gearing assumption for Gatwick in the upcoming price
control period.

Basis for estimating the cost of debt
Regulators’ statutory duty to ensure the financeability of regulated companies differs
substantially across sectors in the UK. Some regulators have an explicit duty to ensure that
licence-holders are able to finance their activities, while others have an obligation to pay
regard to the financeability of the regulated company. For example, the Electricity Act 1989,
imposes the following duty on the regulator:
the need to secure that licence holders are able to finance the activities which are the
subject of obligations.74

For the Q5 price control period, the CAA did not have an explicit duty to ensure the
financeability of the regulated airports. The old Airports Act detailed the duty as:
...to promote the efficient, economic and profitable operation of such airports.75

However the Civil Aviation Act 2012 introduced a change in the legislation such that the CAA
will have an explicit financeability objective.
In performing its duties...the CAA must have regard to—the need to secure that each
holder of a licence...is able to finance its provision of airport operation services in the
area for which the licence is granted.76

In general, allowing a regulated company to recover the cost of efficiently financed
embedded debt—ie, the cost of debt that has been issued by the company and is therefore
‘embedded’ within its capital structure—ensures that the company can meet its financing
obligations and constitutes widely accepted regulatory practice in the UK.77
As part of the Q5 review, the CAA did not consider an explicit cost of embedded debt in its
estimation of the allowed cost of debt because it assessed that the forward-looking cost of

74
75
76
77

Electricity Act 1989, section 3A.
Airports Act 1986, p. 35.
Civil Aviation Act 2012, p. 2.

All the principal economic sector regulators in Great Britain (with the exception of Ofcom), including the CC, make an
allowance for embedded debt. See, for example, Ofwat (2009), ‘Future water and sewerage charges 2010-15: Final
determinations’, November, p. 130; Ofgem (2009), ‘Electricity Distribution Price Control Review: Final Proposals’, December, p.
51, para 3.89; Civil Aviation Authority (2009), ‘Economic Regulation of Stansted Airport 2009-2014’, CAA Decision, March, p.
63, para 3.129; Civil Aviation Authority (2010), ‘NATS (En Route) plc: CAA price control proposals (2011-2014)’, May, p. 171,
para. 12.83; Postcomm (2005) ‘Royal Mail Price and Service Quality Review - Final Proposals for Consultation’, December, p.
228, para 3.21; Office of Rail Regulation (2008), ‘Determination of Network Rail’s outputs and funding for 2009-14’, October,
paras 14.14, 14.25, 14.27 and 14.29; and Competition Commission (2010), ‘Bristol Water plc’, A reference under section
12(3)(a) of the Water Industry Act 1991, February, Appendix N, paras 46, 49 and 57.
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debt financing was broadly in line with the cost of embedded debt.78 However, the CC noted
that:
At future CC reviews, provided that fixed-rate debt has been incurred prudently and
efficiently, having regard to the market conditions at the time, it may be prudent for our
successors to consider that it is appropriate that price caps should provide the airports
with sufficient revenue to cover the costs of servicing that debt until it matures … We
would expect to apply this principle symmetrically, so that the cost of servicing historical
debt which turns out to be less expensive than the prevailing market rate also passes
through to users.79

Similarly, in its Q5 recommendations for Stansted, the CC reiterated the statement that the
allowed cost of debt should take into account the cost of embedded debt. Specifically, it
noted that:
Normally, we would have wanted to factor a company’s actual fixed-rate debt costs into
our calculations. However, because we were setting a cost of capital for a hypothetical
stand-alone Stansted this was not possible.80

This suggests that the allowed cost of debt for Gatwick in Q6 should be based on the cost of
efficiently issued embedded debt as well as any new debt to be issued during the period.

4.2

Gatwick’s cost of debt
The sale of Gatwick airport by BAA was completed in December 2009, in accordance with
the timeframe established by the regulators. The sale coincided with a period of volatility in
debt markets. At the time of the sale, Gatwick did not have access to the bond markets,
therefore its debt wholly comprised bank financing. In utilising bank debt facilities, Gatwick
issued long-term inflation-linked swaps to hedge the inflation risk arising on inflation related
income—particularly RPI-linked aeronautical revenues.
Subsequently, Gatwick issued a number of bonds in February 2011 and January 2012. This
reduced the refinancing risk of the bank debt via issuance of bonds with considerably longer
maturity at a time when market conditions were perceived to be favourable.
The rest of this section is structured as follows: section 4.2.1 estimates the nominal cost of
Gatwick’s embedded debt; section 4.2.2 translates the nominal cost of debt into a real
estimate; and section 4.2.3 examines evidence regarding the efficiency of the embedded
debt.

4.2.1

Nominal cost of debt
Gatwick Funding Ltd81 currently has four bonds outstanding in the market, amounting to a
total of £1.2 billion; each bond has a face value of £300m. Two of these bonds were issued
in March 2011 and the other two in January 2012, as summarised in Table 4.1 below.

78

Competition Commission (2007), ‘BAA Ltd: A report on the economic regulation of the London airports companies (Heathrow
Airport Ltd and Gatwick Airport Ltd)’, presented to the CAA, September, Appendix F, para 41. Specifically, the CAA considered
that ‘...there can be no escaping from the fact that an efficiently financed notional airport might now be expected to hold a
material stock of debt issued under more benign market conditions. This would tend to suggest that a forward-looking cost of
debt assumption set in line with observable recent market prices would, in practice, lie above the most likely average cost of
debt (of all vintages) which an efficiently financed notional airport could expect to bear during Q5.’ See Civil Aviation Authority
(2008), ‘Economic Regulation of Heathrow and Gatwick Airports 2008-2013’, March, para 10.27.
79

Competition Commission (2007), ‘BAA Ltd: A report on the economic regulation of the London airports companies (Heathrow
Airport Ltd and Gatwick Airport Ltd)’, presented to the CAA, September, Appendix F, para 42.
80
81

Competition Commission (2008), ‘Stansted Airport Ltd. – Q5 price control review’, October, para 40.

‘Gatwick Airport Ltd owns 100% of the share capital of Gatwick Funding Ltd, a company incorporated in Jersey but resident
in the UK for tax purposes. The primary purpose of Gatwick Funding Ltd is to raise external funding and provide it to Gatwick
Airport Ltd’. See Gatwick Airport Ltd (2012), ‘Directors’ Report and Financial Statements for the year ended 31 March 2012’, p.
2.
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Table 4.1

Embedded nominal cost of debt
Issued in January 2012

Amount
Outstanding (£m)
Yield to maturity at
issuance

Issued in February 2011

Maturity—
January 2024

Maturity—
January 2037

300

300

5.3

Maturity—
March 2026
300

5.9

6.1

Maturity—
March 2041

Weighted
average

300

n/a

6.4

6.0

Note: The yield to maturity at issuance for each bond is reported at one decimal place in this table; the weighted
average at two decimal places is 5.95%. The January 2012 issuance resulted in the ‘prepayment’ of £493m of
bank debt. Interest on bank borrowings amounted to approximately £15.2m. These amounts mainly relate to
interest payable on loans drawn under the £970m Initial Authorised Credit Facilities Agreement issued by the
company on March 2nd 2011. The maturity date reported above is the expected maturity date. The maturity date
is classified by Dealogic as the ‘expected’ maturity date which reflects the scheduled redemption.
Source: Oxera analysis, based on Dealogic.

[]
This suggests a range of 5.8% to 6.0% for the nominal cost of debt. However, the lower end
of the 5.8–6.0% range for the nominal cost of debt for Gatwick relies on several assumptions
that may not be plausible:
–

[]

–

second, the lower end of the range assumes that current financing costs provide a
reliable indication of the rates that will prevail until the end of the Q6 price control, ie,
until March 2019. However, current long-term financing costs for BBB rated nonfinancial corporates are at an all-time low. This is shown in Figure 4.1, which charts BBB
yields since the inception of the iBoxx 15+ non-financial corporate bond index.
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Figure 4.1

Nominal yields on long-term BBB rated non-financial corporate bond
indices (%)
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Source: Oxera analysis, based on Datastream.

Therefore, it is unlikely that the cost of debt financing will remain at such a low level until the
end of Q6. In fact, the long-term average yields on the BBB non-financial corporate bond
index are approximately 6.0% since inception of the index. This long-term average provides
a reasonable benchmark for the cost at which new debt could be expected to be issued.
Taken together, these factors suggest that either:
–

[]
or

–

if new debt is issued, it is likely to be issued at the long-term average nominal cost of
6.0% rather than the prevalent market rate, which is at an all-time low (since inception of
the index).

In either case, the weighted cost of debt over the Q6 period would remain 6.0%. These
factors strongly indicate a point estimate towards the upper end of the 5.8–6.0% range for
the nominal cost of debt for Gatwick. Therefore, the point estimate for the nominal cost of
debt for Gatwick is 6.0%.
4.2.2

Real cost of debt
Since the cost of capital allowance for Gatwick is specified as a real WACC, the nominal cost
of debt has to be converted into real terms, based on an estimate of inflation. A reasonable
proxy for the inflation rate that is relevant for deflating the nominal cost of Gatwick’s debt is
the average break-even inflation rate that has prevailed since Gatwick’s issuance of
embedded debt (ie, since December 2009). This break-even inflation rate can be implied by
assessing the differential in yields on ten-year UK nominal and index-linked gilts, as shown in
Figure 4.2.
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Figure 4.2

Yields on ten-year UK gilts and implied inflation (%)
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Source: Oxera analysis, based on data from the Bank of England and Gatwick. The cut-off date shown is
December 12th 2012.

The average implied inflation for the period December 2009 to December 2012 was 2.9%.
Deflating the nominal cost of Gatwick’s embedded debt (ie, 6.0%) by the inflation rate of
2.9% implies an estimate of 3.0% for the real cost of Gatwick’s debt.82
In addition, it is appropriate to include financing-related fees in the cost of debt allowance.83
This was recognised by the CAA in the Q5 decision: an allowance of 15bp was included for
the ongoing commitment, agency and arrangement fees paid to lenders, rating agencies and
arrangers of finance, respectively, for existing and new debt in each year of Q5.84 Allowing
for issuance costs results in an estimate for the real cost of debt of 3.2%.85
As a cross-check on this estimate, Figure 4.3 provides an illustration of the allowed cost of
debt in recent regulatory decisions. Given that Gatwick’s risk is higher than the risk faced by
utilities such as water and energy companies (see, for example, evidence on asset betas in
section 3.3), it would be reasonable to adopt a higher estimate for the cost of debt than the
most recent energy determination (ie, 2.9%).

82

The nominal cost of debt has been converted to real terms using the Fisher equation, where the nominal cost of debt = (1 +
real cost of debt) (1 + expected inflation) –1.
83

However, if an allowance for issuance costs is modelled as a cash allowance in the period beyond Q5, there should not be
an allowance for such costs within the cost of debt as this would constitute double-counting.
84
85

Civil Aviation Authority (2008), ‘Economic Regulation of Heathrow and Gatwick Airports 2008-2013’, March, para 10.30.

Regulators have tended to allow about 10–20bps as an allowance for issuance fees. For example, the CAA allowed 10bp for
Stansted in Q5 (see Competition Commission (2008), ‘Stansted Airport Ltd. Q5 Price control review’, October, para 11.22),
while Ofwat allowed 20bp in PR09 with a stated intention of ‘factoring in a view of these (transaction) costs under current and
more benign economic conditions’ (see Ofwat (2009), ‘Future water and sewerage charges 2010-15: final determinations’, p.
131, section 5.4.4). Given a range of 10–20bps as an allowance for issuance costs, a mid-point of 15bp is reasonable and
matches with the CAA allowance for Heathrow and Gatwick in Q5.
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Figure 4.3

Regulatory precedents in allowed cost of debt
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As shown in Figure 4.3, it is reasonable that the cost of debt in the telecoms sector has been
determined to be higher than that for utilities, given the relatively high asset risk to which
telecoms companies are exposed (see section 3.3). It should be noted that recent cost of
debt determinations for BT (in 2011) ranged from 3.4–3.9%, ie, higher than the proposed
cost of debt estimate for Gatwick in Q6.
Therefore, the real cost of debt estimate of 3.2% for Gatwick appears to be an appropriate
estimate given the relevant regulatory precedents.
4.2.3

Evidence on the efficiency of Gatwick’s debt financing
In estimating a cost of debt allowance based on embedded debt, it is relevant to consider
whether ‘fixed-rate debt has been incurred prudently and efficiently’.86 Therefore, this section
considers evidence on whether Gatwick’s embedded debt has been efficiently incurred.
First, an obvious method of benchmarking the efficiency of Gatwick’s bond issuances is to
compare its bonds with those issued by comparators. Gatwick’s closest comparator is
Heathrow. Table 4.2 below compares Gatwick’s bonds to similar issuances by Heathrow
(previously BAA).

86

Competition Commission (2007), ‘BAA Ltd: A report on the economic regulation of the London airports companies (Heathrow
Airport Ltd and Gatwick Airport Ltd)’, presented to the CAA, September, Appendix F, para 42.
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Table 4.2

Bonds issued by Gatwick and Heathrow

Pricing
date

Issuer

Maturity
date1

Tranche
face
value
(£m)

Yield to
maturity
(launch,
%)

Coupon
(launch,
%)

Spread to
b’mark at
issuance
(bp)

S&P
rating
(launch)

Medium-term funding (Gatwick relative to BAA comparator bond)
Gatwick Funding Ltd

Feb-11

Mar-26

300

6.1

6.1

205

BBB+

Gatwick Funding Ltd

Jan-12

Jan-24

300

5.3

5.3

300

BBB+

BAA Funding Ltd

Nov-09

Dec-26

700

6.9

6.8

270

A–

Long-term funding (Gatwick relative to BAA comparator bond)
Gatwick Funding Ltd

Feb-11

Mar-41

300

6.4

6.5

205

BBB+

Gatwick Funding Ltd

Jan-12

Jan-37

300

5.9

5.8

300

BBB+

BAA Funding Ltd

May-11

May-41

750

6.0

5.9

175

A–

Note: 1 The maturity date is classified by Dealogic as the ‘expected’ maturity date which reflects the scheduled
redemption, given that the bonds are callable.
Source: Oxera analysis based on Dealogic.

As shown in Figure 4.4, the average yields on BAA’s medium-term 2026 bond were 6.1%
and 5.1% in the one month leading up to the issuance of the two Gatwick bonds maturing in
March 2026 and January 2024, respectively. This indicates that the Gatwick bonds were
issued at a spread of 7–20bp to the yields prevalent on a comparable issuance by BAA. The
spread can be attributed to the lower credit rating of Gatwick’s bonds.
Figure 4.4

Comparison of BAA and Gatwick medium-term bond yields (%)
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Note: The coloured bands represent a one-month period prior to the pricing date of the Gatwick bond issuances.
Source: Oxera analysis, based on Bloomberg.

The average yield on BAA’s long-term 2041 bond was 5.7% in the one month leading up to
the issuance of the Gatwick bond maturing in January 2037 (see Figure 4.5 below). This
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indicates that the Gatwick bond was issued at a spread of 23bp to the yields prevalent on a
comparable issuance by BAA. Again, the spreads on Gatwick’s bonds to the BAA bonds can
be attributed to the lower credit status of Gatwick’s bonds.
Figure 4.5

Comparison of BAA and Gatwick long-term bond yields (%)
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Note: The coloured band represents a one-month period prior to the pricing date of the Gatwick bond issuances.
Source: Oxera analysis, based on Bloomberg.

In fact, the average cost of BAA’s gross external debt, as at June 2012, was 6.5%.87 Given
that Gatwick is rated one notch lower than BAA, the proposed range for its nominal cost of
debt—5.8–6.0%—appears reasonable.
Second, as another check to see whether Gatwick’s bonds are perceived to have been
priced correctly by debt market participants, an event study can be conducted to see the
change in yields over various event windows after the issuance of each bond. The results for
this analysis are presented in Appendix A4. The stability of yields following the pricing of
each of Gatwick’s bonds suggests that the debt issuances are perceived to be correctly
priced.
It has also been considered whether a comparator analysis based on bonds issued by the
four closest comparators identified in section 3.3—ie, Aéroports de Paris, Aeroporti di Roma,
Sydney and Auckland—could provide an additional cross-check for the yields on Gatwick’s
bonds. However, for bonds to be comparable, it is important that the issuance date, tenure,
credit rating, seniority of debt and currency are similar. Bond issuances by the comparator
airports are not sufficiently similar to Gatwick’s issuance to provide a helpful point of
reference in benchmarking the efficiency of Gatwick’s debt issuance. Specifically:

87

BAA SP Ltd., ‘Results for six months ended 30th June 2012’, news release, July 25th, available at:
http://www.baa.com/static/BAA_Airports/Downloads/PDF/Financial_information/BAA(SP)-Limited-H1-2012-resultsannouncement(final).pdf. This takes into account index-linked accretion, which considers the indexation of bond principal for
index-linked debt as interest payment.
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–
–

bonds issued by Aéroports de Paris and Aeroporti di Roma are not suitable for
comparison, as these issuances have a much higher credit rating (AA– and AAA,
respectively) and are euro-denominated;
Auckland and Sydney Airports’ bond issuances are in several different currencies;
differentials in currency expectations do not permit straightforward comparison with
yields on Gatwick’s sterling-denominated issuance.

Finally, evidence from contemporaneous market appraisal of Gatwick’s debt issuance does
not indicate that Gatwick’s debt was inefficiently incurred. It also suggests that the higher
credit spread relative to BAA was attributable to the smaller size of Gatwick’s financing
requirement.
The most obvious comparable for the trade was Heathrow owner BAA’s curve.
Gatwick’s deal priced about 20bp wide of that. There are big differences between the
two, however. Heathrow is really a hub airport, the world’s busiest international one.
Gatwick is a lot smaller. Still, BAA was the closest reference for this.
Gatwick hasn’t specified its future funding plans. But they’re unlikely to be as frequent
an issuer as BAA, given their smaller financing needs.
It was clear there was plenty of interest for this...[This is] a solid debut offering.88

On the whole, based on several cross-checks reviewed in this section, there is no evidence
to the effect that Gatwick’s embedded debt has been inefficiently incurred, given the
prevailing market conditions.

4.3

Gearing
As part of the Q5 review, the CAA determined that a notional gearing assumption of 60% for
both Heathrow and Gatwick was appropriate.
The CAA has decided to retain a notional gearing assumption of 60 per cent. It
considers that this assumption strikes the appropriate balance between efficiency,
thereby imposing downward pressure on the cost of capital, and robustness, thus
ensuring that the capital structure is sufficiently resilient to the challenges and risks
facing Heathrow and Gatwick airports.89

However, for Stansted, a lower notional gearing assumption of 50% was adopted to reflect
the fact that it had higher risk than Heathrow and Gatwick. To reflect the higher risk, a lower
notional gearing assumption permitted higher ‘headroom’ in the airport’s financial profile and
thereby promoted greater financial resilience in response to downside events.
Stansted is the riskiest of BAA’s London airports, primarily because it has experienced
greater volatility in traffic levels. This means that downside events, when they occur,
have the potential to affect Stansted’s finances much more than at Heathrow and
Gatwick, and can also be expected to impact more quickly and more severely upon
Stansted’s rating. All other things being equal, this indicated that there would be merit in
allowing for a slightly greater amount of headroom in Stansted’s financial profile...Our
judgement was that a figure for gearing of 50 per cent was consistent with the evidence
given to us by the rating agencies and struck a reasonable balance between setting a
figure that was too high or too low.90

88

Bookrunner and market appraisal comments from Dealogic Global DCM Deal Profile. See Dealogic DCM (2012), ‘Corporate
Bond-Investment-Grade - GBP600,000,000 (US$973,867,879) (€711,828,212) Priced Wednesday, 23 Feb 2011’.
89

Civil Aviation Authority (2008), ‘Economic Regulation of Heathrow and Gatwick Airports 2008-2013’, CAA decision, March,
para 10.17.
90

Competition Commission (2008), ‘Stansted Airport Ltd, Q5 price control review’, presented to the CAA on October 23rd 2008,
paras 23 and 29.
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An assessment of changes to the risks faced by Gatwick since the start of the Q5 review
suggests that Gatwick faces higher volatility in passenger demand and higher asset risk in
the period beyond Q5 (see sections 2.1–2.5 and section 3.2). In fact, as shown in section
3.2, Gatwick has moved away from Heathrow and closer to Stansted’s risk profile in the
period beyond Q5.
Accordingly, in line with the higher asset risk to which Gatwick is exposed in the period
beyond Q5, it is reasonable to reduce the notional gearing assumption for Gatwick from 60%
to 55%.91
This notional gearing assumption of 55% for the period beyond Q5 is consistent with recent
regulatory determinations. For example, in recent decisions, Ofgem has determined that the
notional gearing assumption for energy transmission and distribution networks should be
about 55–65%.92 The bottom end of this range is more appropriate for Gatwick given the
relatively high risk faced by airports as compared with utilities. Therefore, a notional gearing
assumption of 55% for Gatwick in the period beyond Q5 is reasonable.

91

The current gearing ratio for Gatwick is about 59%, based on an RAB of £2.3 billion, outstanding bond issuance of £1.2
billion and bank debt of £0.15 billion. See Gatwick Airport (2012), ‘Report and Unaudited Interim Financial Statements for the six
months ended 30 September 2012’.

92

See various Ofgem decisions for RIIO-GD1 and RIIO-T1, available at the Ofgem website:
http://www.ofgem.gov.uk/Networks/Pages/Ntwrks.aspx.

Oxera

39

What is the cost of capital for
Gatwick Airport beyond Q5?

5

Market parameters

This section considers evidence on the generic market parameters—ie, the risk-free rate and
the ERP. The section is structured as follows:
–

section 5.1 assesses market evidence and regulatory precedents in the determination of
the risk-free rate;
section 5.2 examines historical evidence, forward-looking estimates and survey-based
expectations of the ERP;
section 5.3 examines overall market returns allowed in regulatory determinations over
the last decade, as a cross-check on the estimate of the overall market return over the
Q6 period.

–
–

Risk-free rate
As part of the Q5 review, the CAA determined a risk-free rate assumption of 2.5%. Since the
start of Q5, market yields on UK government bonds have declined, with spot yields for five-,
ten- and 20-year index-linked gilts currently trading at –1.4%, –0.7% and 0.0%, respectively.
This is shown in Figure 5.1.
Figure 5.1

Evolution of index-linked gilt yields since 2000
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Source: Oxera analysis, based on data from the Bank of England.

There are a number of possible factors that have contributed to the reduction in yields on UK
gilts. For example:
–

interventions by monetary authorities in financial markets—in particular, the reduction in
the base rate and the quantitative easing (QE) programme of the Bank of England—
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have contributed to the observed drop in gilt yields. In fact, according to recent Bank of
England research, gilt yields have decreased by as much as 100–150bp as a direct
consequence of QE;93
–

the EU sovereign debt crisis has resulted in a flight-to-quality towards safer assets,
including UK government bonds. The increased demand for gilts is also likely to have
contributed to the observed decline in traded yields for UK index-linked bonds.

It is unlikely that the negative yield on index-linked gilts will persist in the medium-to-long
term. In fact, the market is not expecting interest rates to remain negative in the upcoming
price control period, since forward rates for 2015 onwards are positive, as shown in Figure
5.2. This suggests that the real risk-free rate is expected to rise, and will be positive over the
Q6 period (ie, 2014–19).
Figure 5.2

Implied forward yield on ten-year index-linked gilts
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Note: The forward yields have been calculated as at December 12th 2012.
Source: Oxera analysis, based on Bank of England data.

In addition, as a cross-check on the risk-free rate that is implied from index-linked gilts,
Figure 5.3 below presents evidence on the real yields on corporate AAA and AA rated bonds.
With the highest credit ratings, AAA and AA investment-grade corporate bonds carry a small
risk of default, while government bonds are widely accepted to be the best proxy for ‘riskfree’ securities. It can be argued that corporate firms with the highest possible credit rating
(and lowest possible risk of default) will nonetheless be precluded from accessing debt
financing at rates that are implied by index-linked gilt yields; instead, high-rated corporate
bond indices may provide a realistic proxy for the risk-free rate. Therefore, the yields on AAA

93

Joyce, M., Tong, M. and Woods, R. (2011), ‘The United Kingdom’s Quantitative Easing Policy: Design, Operation and
Impact’, September 19th, Bank of England Quarterly Bulletin Q3 2011, p. 209; and Bridges, J. and Thomas, R. (2012), ‘The
impact of QE on the UK economy — some supportive monetarist arithmetic’, January, Bank of England Working Paper no. 442,
p. 4.

Oxera

41

What is the cost of capital for
Gatwick Airport beyond Q5?

and AA bonds may provide a helpful cross-check in assessing the risk-free rate.94 Figure 5.3
shows that the real yields on AAA and AA bonds are currently around 0.7% and 1.1%,
respectively. For 2012, the average yield for AA rated bonds was around 1.25%.
Figure 5.3

Real yields on iBoxx AAA and AA non-financial corporate bond indices
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Note: Cut-off date is December 12th 2012. Nominal yields have been deflated using the break-even inflation rate
as implied by 10 year nominal and real gilts. The recent increase in AAA yields is due to a change in the
constituents of the bond index.
Source: Oxera analysis, based on Datastream and Bank of England data.

In recent determinations, UK regulators have taken into account the market evidence by
gradually reducing their risk-free rate estimates, while consistently allowing for headroom
over market rates (see Figure 5.4 below).

94

To obtain an accurate estimate of the risk-free rate from corporate bond yields, any default and liquidity premia should be
deducted from these yields. While these premia have not been estimated, they are expected to be small for the bonds in the
AAA and AA indices as they are highly rated, and issued by large entities.
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Figure 5.4

Regulatory precedents on calculating risk-free rate
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As shown in Figure 5.4, the decline in recent regulatory determinations on the risk-free rate
has been markedly more moderate than the decline in market rates allowing for headroom
between regulatory estimates and market gilt yields. Regulators have typically looked beyond
short-term market fluctuations in order to achieve a degree of regulatory consistency across
price reviews and to ensure that their decisions are not unduly influenced by very short-term
market movements. This is prudent, especially when faced with unusual market conditions,
such as those that have prevailed since the start of the financial crisis in 2007.
Given the length of a typical five- to eight-year regulatory price control in the UK, it is likely
that regulators are reluctant to set a risk-free rate based on current market levels given the
possibility of a mean reversion in gilt yields (ie, given the possibility that yields may rise to
pre-crisis average levels). For example, in its most recent determinations for energy
distribution and transmission, Ofgem determined a risk-free rate of 2.0%. In consultation,
Ofgem indicated that its point estimate is towards the upper end of the range for the risk-free
rate to allow for the ‘possibility [that] the downward trend described above or quantitative
easing are reversed’ during the price control period.95 Ofgem has selected the upper end of
its range for a point estimate of the risk-free rate because the 2.0% point estimate is more
reflective of longer-term CAPM estimates (ie, this allows for the possibility of mean
reversion), and this is particularly important given that Ofgem determines price controls for
an eight-year period.96

95

Ofgem (2012), ‘Consultation on strategy for the next electricity distribution price controls - RIIO-ED1 – Financial issues’,
September 27th, p. 18, para 2.50.

96

Ofgem (2012), ‘RIIO-GD1: Initial Proposals. Supporting Document – Finance and uncertainty’, July 27th, p. 18, para 3.34.
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Regulators have also been reluctant to base an estimate of the risk-free rate on current
market yields if they suspect that the depressed gilt yields are due to current distortions or
biases in capital markets. For example, in its 2010 determination for NATS En-Route Ltd
(NERL), the CAA suggested that there may be distortions in the observed gilt yields, noting
an: ‘uncertainty [about] whether the risk-free rate is as low as current index-linked yields
suggest’.97 This suggests that weight should be given to the additional sources of evidence
considered in this section as well as to evidence on current index-linked gilt yields.
Estimate of the risk-free rate
Given the possibility of mean-reversion in the period beyond Q5, it is prudent to allow
headroom above the prevalent market rates. Indeed, market evidence on forward rates
suggests that the market is expecting a rise in the risk-free rate over the Q6 period. Also, as
shown, a proxy for the risk-free rate based on the cost of borrowing for the lowest risk
corporate, implied from AAA and AA rated corporate bond indices, is currently around 0.7–
1.1%, which is considerably higher than the risk-free rate implied from index-linked gilts.
Recognising the uncertainty regarding the estimation of the risk-free rate based on current
index-linked gilt yields, regulators have tended to be conservative in allowing headroom
above market rates. Evidence from recent regulatory precedents suggests a risk-free rate
estimate of about 1.5 to 2.0%.
Against the backdrop of considerable uncertainty, a real risk-free rate estimate of 1.75% is
proposed for the period beyond Q5.

5.2

Equity risk premium
The ERP is not directly observable from market data. This section therefore considers
various sources of evidence in order to infer an appropriate estimate of the ERP in the period
beyond Q5. Specifically, the following sources are considered:
–
–
–
–

5.2.1

section 5.2.1 assesses historical evidence—the ERP is estimated using long-run
averages of realised equity returns in excess of the risk-free rate;
section 5.2.2 considers survey-based evidence—evidence on practitioners’ expectations
for future required returns to equity are examined;
section 5.2.3 presents forward-looking evidence—the Bank of England’s estimate of the
ERP as derived from a dividend growth model is considered;
section 5.2.4 considers evidence on market volatility and regulatory precedents; these
sources of evidence provide a useful cross-check for the ERP estimate.

Historical evidence on the equity risk premium
The most widely cited source of historical evidence on the ERP is the annual publication by
Dimson, Marsh and Staunton (DMS), which reports estimates for the historical ERP in 19
countries. As a result of the volatility of equity returns, the ERP is estimated based on annual
excess equity returns since 1900.
DMS historical ERP estimates for the UK are shown in Table 5.1 below. On the basis of
arithmetic averages, DMS estimates of the ERP range from 5% to 5.4%, while estimates on
the basis of the geometric mean range from 3.6% to 4.2%.

97

Civil Aviation Authority (2010), ‘NATS (En Route) plc price control: Formal proposals for control period 3 (2011-14): under
Section 11 Transport Act 2000’, October, para 12.38.
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Table 5.1

Dimson, Marsh and Staunton’s ERP estimates for the UK (%)
Geometric

Arithmetic

1900–2011

3.6

5.0

1900–2010

3.9

5.2

1900–2009

3.9

5.2

1900–2008

3.6

5.0

1900–2007

4.0

5.4

1900–2006

4.2

5.4

1900–2005

4.1

5.3

Note: The ERP is estimated relative to bonds.
Source: Oxera analysis, based on Dimson, Marsh and Staunton.

Geometric averages are, by construction, lower than arithmetic averages as they do not take
into account the volatility of annual excess returns over the averaging period. While there is
debate around which is the most appropriate averaging method in any given context, the
weight of opinion is supportive of using arithmetic averages for selecting the ERP to use
when estimating required equity returns. Indeed, DMS themselves recommend the arithmetic
average ‘for use in asset allocation, stock valuation, and corporate budgeting applications’.98
This is consistent with a number of analytical studies that suggest that greater weight should
be placed on arithmetic than on geometric estimates of returns.99
On the basis of the long-term historical evidence on returns to UK equity investors, an
estimate of the ERP in the period beyond Q5 is about 5.0%.
However, although historical estimates represent the best source of data available for the
realised or outturn ERP, this approach is inherently backward-looking. This means that
historical estimates of the ERP can provide counterintuitive results, especially in times of
heightened market volatility. As an example, 2008 was one of the worst years for equity
markets on record, notwithstanding the moderate 5.0% historical ERP estimate in Table 5.1.
Similarly, between the end of 2007 and the end of 2008, the DMS ERP estimate based on
arithmetic averages for the UK decreased from 5.4% to 5.0%, despite the increased
economic and stock market volatility to which the UK was exposed over the period. As noted
by Damodaran (2010), this result is counterintuitive:
In effect, the historical risk premium approach would lead investors to conclude, after
one of worst stock market crisis in several decades, that stocks were less risky than
they were before the crisis and that investors should therefore demand lower
premiums.100

This is why forward-looking models can provide a useful cross-check on the historical
estimates. Using current, rather than historical, market data may provide estimates that are
more representative of the forward-looking ERP.
This suggests that the 5.0% ERP estimate based on historical data on stock market returns
should be cross-checked against future expectations of required returns to equity investors.
Sections 5.2.2 and 5.2.3 therefore consider forward-looking survey evidence on the ERP.

98
99

Dimson, Marsh and Staunton (2010), p. 34.

For further details, see Cooper, I. (1996), ‘Arithmetic versus geometric mean estimators: Setting discount rates for capital
budgeting’, European Financial Management, 2:2, p. 157.
100

Damodaran, A. (2010), ‘Equity Risk Premiums (ERP): Determinants, Estimation and Implications’, The 2010 Edition
February, New York University: Stern School of Business, p. 26.
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5.2.2

Survey-based evidence
This section considers forward-looking evidence on the ERP as derived from surveys of
market practitioners regarding their expectations for required returns on equity. At the outset,
it should be noted that there are a number of issues with interpreting survey evidence:
–

respondents’ answers may be influenced by the way in which the questions are
phrased—for example, whether the question asks about required returns to equity or
expected returns on a specified stock market index;

–

there is a tendency for respondents to extrapolate from recent realised returns, making
the estimates not entirely forward-looking;

–

the results are based purely on judgement and are less reliable than estimates based on
direct market evidence on pricing.

Nonetheless, survey evidence provides an indication of investors’ and market practitioners’
average expectations of required returns to equity. Table 5.2 summarises evidence from
recent surveys, which suggests that over the past few years the expected return on equity
has ranged from 5.0–6.4%.
Table 5.2

Survey evidence on equity risk premium expectations (%)

Study

Description

ERP

Fernandez, Aguirreamalloa and
Corres (2012)

Survey of market risk premium used by European finance
and economics professors (2012)

5.5

Fernandez, Aguirreamalloa and
Corres (2011)

Survey of market risk premium used by European finance
and economics professors (2011)

5.6

Fernandez and Aguirreamalloa
(2011)

Survey of market risk premium used by European analysts
(2011)

5.4

Fernandez and Campo (2010)

Survey of European analysts (2010)

5.0

Fernandez and Campo (2010)

Survey of European finance and economics professors
(2010)

5.3

Fernández (2009)

Survey of European finance and economics professors
(2008)

5.3

Fernández (2009)

Survey of European companies (2008)

6.4

Welch (2009)

Survey of market risk premium by finance or economics
professors

5.0–6.0

Sources: Fernandez, P., Aguirreamalloa, J. and Corres, L. (2012), ‘Market risk premium used in 82 countries in
2012: a survey with 7,192 answers’, June. Fernandez, P., Aguirreamalloa, J. and Corres, L. (2011), ‘Market risk
premium used in 56 countries in 2011: a survey with 6,014 answers’, May. Fernandez, P. and del Campo, J.
(2010), ‘Market risk premium in 2010 used by Analysts and Companies: a survey with 2,400 answers’, May 21st.
Fernandez, P. and del Campo, J. (2010), ‘Market risk premium in 2010 used by Professors: a survey with 1,500
answers’, IESE Business School, May 15th. Fernández, P. (2009), ‘Market Risk Premium used in 2008 by
Professors: a survey with 1,400 answers’, April, pp. 1–21. Welch, I. (2009) ‘Views of Financial Economists On
The Equity Premium And Other Issues’, The Journal of Business, 73:4, October 2000, pp. 501–37.

5.2.3

Evidence from forward-looking dividend growth model
This section considers forward-looking evidence on the ERP as derived from a multi-stage
dividend growth estimate from the Bank of England. The basic concept behind forwardlooking dividend growth models is the assumption that the current market price of an asset
represents the expected discounted value of all future cash flows to this asset. As inputs, the
model requires assumptions about future dividends, long-term GDP growth rates and longterm dividend growth rate. The resulting estimates of the ERP under this methodology should
be interpreted with caution, due to the reliance on long-term forecasts.
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Figure 5.5 demonstrates that the forward-looking estimates of ERP had returned to the 2009
peak as at the end of 2011.101
Figure 5.5

Bank of England forward-looking equity risk premium forecast in 2011

Source: Bank of England (2011), ‘Financial Stability Report’, December; reproduced with the permission of the
Bank of England.

The figure above indicates a forward-looking ERP estimate of over 7% for the UK. However,
given the recent decline in implied market volatility over 2012 (see Figure 5.6 below) a lower
current estimate of the ERP is indicated.
5.2.4

Evidence on regulatory precedents and market volatility
Recent regulatory determinations for the ERP are shown in Figure 5.6 below. It is evident
that regulators’ estimate of the ERP over time has steadily increased. Recent determinations
suggest a range of about 5.0–5.4% in acknowledgement of the ‘mixed evidence around the
current impact of market turbulence’.102 For example, equity market volatility, which is also
shown in Figure 5.6 and is widely reported to be linked to ERP,103 has been subject to
considerable fluctuations since the onset of the financial crisis. Figure 5.6 demonstrates that
there have been frequent trend reversals in implied volatility—for example, due to ongoing
macroeconomic pressures in the UK, and unpredictable developments in resolving the
ongoing eurozone sovereign debt crisis.

101
102

The Bank of England has not published an updated analysis of the ERP in 2012.

Civil Aviation Authority (2010), ‘NATS (En Route) plc price control: Formal proposals for control period 3 (2011-14): under
Section 11 Transport Act 2000’, October, para 12.47.
103

Several academic studies have reported a positive relationship between the ERP and equity volatility. See, for example,
French, K., Schwert, G.W. and Stambaugh, R.F. (1987), ‘Expected Stock Returns and Variance’, Journal of Financial
Economics, 19, pp. 3–19; Harvey, C. (1989), ‘Time-varying Conditional Covariances in Tests of Asset Pricing Models, Journal of
Financial Economics, 24, pp. 289–317; Turner, C., Starz, R. and Nelson, C. (1989), ‘A Markov Model of Heteroskedasticity,
Risk, and Learning in the Stock Market’, Journal of Financial Economics, 25, pp. 3–22; and Baillie, R.T. and DeGennaro, R.P.
(1990), ‘Stock Returns and Volatility’, Journal of Financial and Quantitative Analysis, 25, pp. 203–14.
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Implied volatility and regulatory precedents for the equity risk premium
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Source: Datastream; and regulatory determinations.

Figure 5.6 indicates that regulatory estimates of the ERP have steadily increased since the
start of the financial crisis.
It is also important to consider the heightened GDP volatility to which equity investors will be
exposed in the period beyond Q5, relative to the expected GDP volatility at the time of the
Q5 review. Macroeconomic uncertainty has increased considerably since the start of Q5—
estimated GDP volatility at the start of Q5 (calculated as the standard deviation of the
quarterly UK GDP growth rate for the period 1998–2007) was 0.82%.104 This estimate of
GDP volatility increases considerably when the years leading up to the start of Q6 are
included: the standard deviation of the UK GDP growth rate is now 2.08% when measured
for the period 1998–2012.105
This increased GDP volatility is reflected in the GDP forecast uncertainty, which has also
increased considerably since the start of Q5. The figures below show the Bank of England
GDP forecasts made in 2007 and 2012. It is notable that the Bank of England now projects a
wider range for the path of future GDP growth. Specifically, the range of three-year-ahead
GDP growth forecasts has increased from around 1.0–4.7% in 2007 to –1.0–5.8% in 2012.

104
105

Oxera analysis, based on Datastream.
Oxera analysis, based on Datastream.
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Figure 5.7

Bank of England GDP forecast in 2007

Source: Bank of England (2007), ‘Inflation Report’, November; reproduced with the permission of the Bank of
England.

Figure 5.8

Bank of England GDP forecast in 2012

Source: Bank of England (2012), ‘Inflation Report’, November; reproduced with the permission of the Bank of
England.

This increase in GDP forecast uncertainty, combined with the increase in historical volatility
of outturn GDP growth rates, suggests that investors would demand a higher risk premium
for equity investments.
Estimate of equity risk premium
The evidence presented in this section indicates a range of 5.0–7.0% for the ERP. Market
evidence suggests that equity investors are exposed to considerable uncertainty—for
example, there are frequent trend reversals in implied volatilities and there is heightened
GDP volatility relative to the Q5 review. Given the uncertainty in equity markets, regulatory
estimates of the ERP have steadily increased since the start of the financial crisis. Within the
range for the ERP, a point estimate of 5.5% is proposed.
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Cross-check for the total market return
The estimates for the risk-free rate and ERP presented above imply a total equity market
return of 7.25%. For the purposes of estimating the allowed returns for Gatwick, it is useful to
cross-check this estimate against evidence on the overall market return (ie, the risk-free rate
+ equity risk premium).
The difficulties in estimating the ERP precisely may have led some regulators to attach
greater importance to evidence on total equity returns, which have historically been more
stable. For instance, this observed stability was recognised in the CC’s reliance on an
estimated range for total market return of 5–7% to derive the appropriate ERP for Bristol
Water during the 2010 appeal,106 and in the use of this total market return approach in the
2010 NERL price control. Also, in 2006, Smithers & Co estimated a total market return
fluctuating within a range of 6.5–7.5%.107
Figure 5.9 provides an indication of regulatory precedents for market return. With the
exception of Ofcom, the most recent UK regulatory decisions have allowed a market return of
7.0% or higher.
Figure 5.9

Regulatory precedents for total equity returns
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period since 1900. Due to the considerable volatility in equity markets, average market returns are not presented
over a shorter period. The lower and upper bounds of the world equity returns and UK real equity returns are
derived from the ERP being calculated as a geometric mean and arithmetic mean, respectively.
Source: Oxera analysis, based on various regulatory documents and estimates by Dimson, Marsh and Staunton.

Regulatory decisions for real equity returns have been close to the upper bound of the
interval for UK real equity returns, indicating a preference for the arithmetic mean for
106

Competition Commission (2010), ‘Bristol Water plc’, A reference under section 12(3)(a) of the Water Industry Act 1991,
February, Appendix N, para 100.
107

Wright, S., Mason, R., Satchell, S., Hori, K. and Baskaya, M. (2006), ‘Report on the Cost of Capital provided to Ofgem’,
September 1st, p. 37.
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calculating the ERP. As Figure 5.9 also illustrates, there is no clear upward or downward
trend in regulatory estimates for total market return over the last decade, in contrast to the
corresponding estimates for the individual components of total market return.108 Overall, the
7.25% recommended for the Gatwick Q6 price control is in line with recent regulatory
precedents.

108

As reported in sections 5.1 and 5.2, regulatory estimates for the risk-free rate have trended downwards, while ERP
estimates have trended upwards over the same period.
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6

Estimate of WACC

The estimates presented in this report result in a WACC range of 6.8–7.1% for Gatwick in
Q6, as outlined in Table 6.1.
Table 6.1

WACC estimates for Gatwick
Low

High

Risk-free rate (%, real)

1.75

1.75

Asset beta

0.60

0.65

Debt beta

0.12

0.13

Equity beta

1.19

1.29

ERP (%)

5.5

5.5

Cost of equity (%, real post-tax)

8.3

8.9

Tax (%)
1

Cost of equity (%, real pre-tax)
Cost of debt (%, real pre-tax)
Gearing (%)
WACC (%, real pre-tax)

21

21

11.2

11.9

3.2

3.2

55
6.8

55
7.1

1

Note: The estimate assumes that the tax wedge is applied to a nominal cost of equity and uses an inflation
forecast of 2.5%. The inflation forecast is based on current expectations for the next ten years; this is estimated
as the three-month average differential between index-linked and nominal gilt yields with ten-year maturity.
Source: Oxera analysis.

A point estimate at the top end of the 6.8–7.1% WACC range is indicated. This is because
there are some drivers of uncertainty to which Gatwick will be exposed over the upcoming
price control period that have been identified in this assessment but their impact on the
WACC has not been quantified. For example, there is evidence that Gatwick’s returns are
asymmetric. This implies an uplift to the CAPM-based cost of capital for Gatwick, to
compensate for its asymmetric risk exposure.
In addition, the break-up of BAA has not only increased competitive pressures between the
airports, as quantified in the fundamentals-based risk assessment, but its delisting has also
exacerbated the potential for errors in estimation of risk. Errors in estimation of risk
differentials will no longer be cancelled out within the group of three airports. There is
therefore increased risk of underestimating the required returns as the three airports no
longer ‘co-insure’ each other.
Also, the risk modelling analysis has assumed that, notwithstanding the increased risks to
which Gatwick will be exposed in the period beyond Q5, the airport will still be able to
consistently price up to its cap and recover the full value of its RAB. To the extent that
Gatwick’s increased risk may undermine its ability to consistently price up to its cap, it would
be appropriate to select a point estimate at the top end of the WACC range.
Therefore, the recommended WACC point estimate is 7.1%, at the top end of the 6.8–7.1%
WACC range (real, pre-tax).
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A1

Co-skewness and the cost of capital

In order to quantify the effect of the negative skew that is relevant to the cost of capital for
Gatwick, the ‘co-skewness’ coefficient can be estimated using Harvey and Siddique’s
methodology (2000).109 The authors suggest that the expected excess return on an asset is
determined by its conditional covariance with both the market return and the squared market
return (conditional co-skewness). Specifically, they assume that the marginal rate of
substitution of the investor between periods t and t + 1 is quadratic in the market return:
m

=a +b R

,

+c R

is the marginal rate of substitution and R
where m
co-skewness coefficient is defined as:
coskewness =

,

,

is the market return. Then the

Eεε
σσ

where E[. ] is the expectations operator, ε is the residual from regressing the excess return
on asset i on the excess return on the market, ε is the deviation of the excess market return
from its average, σ is the standard deviation of ε , and σ is the standard deviation of ε .
The analysis of co-skewness for Gatwick is consistent with the finding of negative
co-skewness at Heathrow that has already been presented to the CAA.110 An analysis of the
co-skewness for the three London airports suggests that returns at Gatwick are more
negatively skewed than at Heathrow and Stansted (see Table A1.1). This implies an uplift to
the CAPM-based cost of capital for Gatwick, to compensate for its asymmetric risk exposure,
which is higher than at Heathrow and Stansted.
Table A1.1 Comparison of co-skewness at Gatwick relative to other airports
Airport

Time period

Oxera estimate (with constant)

Oxera estimate (without constant)

Heathrow

Jan 2004–Mar 2011

–0.51

–0.42

Gatwick

Jan 2004–Mar 2011

–0.69

–0.67

Stansted

Jan 2004–Mar 2011

–0.56

–0.58

Note: The table shows the co-skewness coefficients for Heathrow, Gatwick and Stansted where the residuals ε...i
are derived using the regression of the annualised change in passenger numbers (used as a proxy for returns
since there are no traded shares) on the annual change in the total return index of the FTSE (used as a proxy for
the market portfolio). The ‘with constant’ column allows for a non-zero constant in the regression, whereas the
‘without constant’ column forces the regression line through the origin. Sensitivity analysis has been performed to
assess the robustness of the conclusion to a number of alternative specifications of the co-skewness measure.
The relative ranking of the three airports is robust to the changes, with only some sensitivity to the simultaneous:
(i) exclusion of constants from the calculation of regression residuals; (ii) subtraction of the risk-free rate from
asset and market returns.
Source: Oxera analysis of CAA data.

109

Harvey, C.R. and Siddique, A. (2000), ‘Conditional Skewness in Asset Pricing Tests’, Journal of Finance, 55:3, June, pp.
1263–96.
110

Heathrow Airport (2012), ‘Response to the Q6 Policy Update’, CAA/Q6/31, July.
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A2

Scenarios, assumptions and methodology for risk modelling

Figure A2.1 provides an overview of the key drivers of risk that have been factored into the
fundamentals-based framework, in order to model the asset risk to which Gatwick will be
exposed in Q6.
Figure A2.1 Overview of scenarios for fundamentals-based risk assessment

Heathrow

FSC traffic
moves from
Gatwick to
Heathrow
as a result
of greater
capacity at
Heathrow

Gatwick gains
low-cost
traffic by
competing
more
effectively

Gatwick

Airline bankruptcy and
further decline of the
charter model at Gatwick
leads to loss of traffic

A more
efficient postsale Stansted
gains traffic
from Gatwick

Stansted

Evolution of low cost carrier
business model leads to
loss of traffic from Gatwick
and Stansted

Outside London system
Source: Oxera analysis.

Specifically, the fundamentals-based risk modelling assumes the following scenarios.
–

Scenario 1 (probability 20%)—this scenario considers the probability of increased
capacity at Heathrow due to more efficient usage of slots, as well as the potential sale of
Aer Lingus and sale of bmi slots.

–

Scenario 2 (probability 20%)—the sale of Stansted is likely to result in Stansted
competing more aggressively for Gatwick’s LCC customer base.

–

Scenario 3 (probability 20%)—this scenario assumes that the LCC business model
continues to evolve, and European/regional airports compete more effectively for LCC
customers, causing traffic to move from Gatwick and Stansted.

–

Scenario 4 (probability 20%)—Gatwick becomes a more successful LCC competitor and
traffic moves from Stansted to Gatwick.

–

Scenario 5 (probability 10%)—a potential alternative form of increase in capacity at
Heathrow is the allowance of mixed-mode use of the runway, leading to more FSCs
choosing Heathrow.
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–

Scenario 6 (probability 10%)—the continuing decline of the charter model leads to less
demand for charter traffic at Gatwick.

–

Scenario 7 (probability 10%)—some airlines operating at Gatwick go bankrupt.

Table A2.1 summarises the impact of each of these scenarios on long-haul and short-haul
traffic at Gatwick.
Table A2.1 [  ]
[]

The modelling focuses primarily on downside scenarios in order to quantify the volatility of
Gatwick’s profitability over the upcoming price control period. As Gatwick has noted in its
business plan, there are other potential upside scenarios, which have not been modelled—
for example,[  ]111 The increase in asset risk is estimated by quantifying the downside
scenarios relative to the central base case scenario. The modelling is then applied
symmetrically around the central case, and therefore implicitly assumes the existence of
upside scenarios of a similar magnitude to the predominantly downside scenarios.
Further details on assumptions and methodology are detailed below.
Assumptions
a) The Gatwick business plan is assumed to represent a central case for pax and yield
forecasts, such that there is a 50% probability of outturns higher than in the business
plan and a 50% probability of outturns lower than in the business plan.
b)

Deviations from the central case are modelled as a set of seven independent
competition scenarios that are outlined above. Scenarios 1 to 4 are assumed to occur
with a probability of 20%, whereas scenarios 5 to 7 are assumed to occur with a
probability of 10%. These scenarios describe the percentage deviation of pax and yields
from the central case by the end of Q6. Each scenario describes deviations for Heathrow
and Stansted, in addition to Gatwick.112

c)

Shocks to pax and yields are modelled symmetrically using a normal distribution to
ensure that the business plan forecasts are preserved as the mean values.

d)

Approximately 20% of the operational costs are assumed to be variable.

e)

Risk modelling for all three airports has been undertaken using the Gatwick financial
model. Therefore, results for Heathrow and Stansted should be viewed as an
approximation, subject to any differences in cost structures and cash flows across
airports.

Combining the scenarios
a) Each individual scenario is assumed to represent a particular outcome from the
distribution of all possible outcomes around the central case.
b)

111
112

Each scenario is assigned a probability, which determines the point that the scenario
represents in the distribution of all possible outcomes. Equivalently, the scenario
probability describes where in the tail of the normal distribution the scenario sits, and
therefore how many standard deviations (µ) are between the scenario and the central
case.
[]

The scenario modelling assumes that Heathrow does not compete with Stansted (for LCC traffic) and Stansted does not
compete with Heathrow (for FSC traffic).
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c)

For each scenario, the size of the deviation (γ) of pax or yields from the central forecast
is converted into a standard deviation of outcomes for the final year of the control period
(σT) by applying the formula: σT = (γ/µ).

d)

As shocks are modelled on an annual basis, and the cumulative impact of shocks over
time is assumed to follow a random walk around the trend of the central case, the
standard deviation of outcomes for the final year of the control period (σT) is converted
into an annual standard deviation of shocks using the formula: σ = σT/√T, where T is the
number of years in the price control period.

e)

As the scenarios are assumed to be independent of each other (ie, not correlated), the
standard deviations are then cumulated across scenarios using the formula for the
variance of the sum of variances of independent normally distributed variables: σ =√(σ12
+ σ22 + σ32...). This provides the annual standard deviations of pax, aeronautical yields,
and non-aeronautical yields, cumulated across all scenarios.

f)

This provides a measure of incremental risk for Q6 over Q5.

Modelling
a) The σ of the passenger data and non-aeronautical yields for Q5 is calculated as the
standard deviation of changes in annual passenger volume and non-aeronautical yields
for the period 1998–2007. No volatility is assumed in aeronautical yields, as Gatwick has
been able to price up to the cap in previous price control periods.
b)

The σ of the passenger, aeronautical yields, and non-aeronautical yields for Q6
comprises the total input risk, and describes the width of the normal distributions for
these three variables. Shocks to these three variables are then drawn from these
distributions, and simulated through the Gatwick business plan model using Monte Carlo
analysis.

c)

The Monte Carlo simulations generate 100,000 possible asset IRR values for Q5 and
Q6, based on randomisation of the shocks to pax and yields.

d)

The standard deviation of the IRR distribution that is generated through Monte Carlo
analysis provides a description of the profitability risk for Q5 and Q6. This is
supplemented with distributions for return on equity and the interest coverage ratio.

e)

Changes in profitability risk over time can then be quantified as the percentage change
in the standard deviation of the IRR, as generated by inputting Q5 and Q6 risk
parameters, respectively.
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A3

Potential comparators for Gatwick based on broad regulatory
and legal environment characteristics

In order to place Gatwick’s regulatory regime in an international context, it can be assessed
against the regimes of airports that are comparable in terms of broad regulatory and legal
environment characteristics.
To ensure that the airports considered in this appendix have commercial and operational
characteristics similar to those of Gatwick, filtering criteria have been applied to all airports in
Europe and Asia (including Australasia). It should be noted that:113
–

airports in North America have been excluded, since almost all of them are not listed
and have a different ownership structure to that of Gatwick (ie, they are owned and
operated by local or state government114).

–

airports in South America and Africa have been excluded, since many of the regulatory
regimes are not well developed, and, in some cases, there is a lack of data and
information about the regimes.115

To develop a long-list of potential comparator airports, five criteria have been used, covering
the operational features of the airport, such as the number of passengers and degree of
private capital, as well as the broader regulatory and legal environment in which the airports
operate (see Figure A3.1 below).

113

For example, in a report on comparing and capping airport charges, prepared for the CAA Regulatory Policy Group, Leigh
Fisher excluded US airports because of ‘their specificities in charging and operations’. See Leigh Fisher (2012), ‘Comparing and
Capping Airport Charges, Emerging Findings, September 18th. It also excluded airports in South America and Africa (with the
exception of Johannesburg) from its long-list.
114
115

This is with the exception of Branson Airport in Missouri.

See Serebrisky, T. (2012), ‘Airport Economics in Latin America and the Caribbean’, Benchmarking, Regulation, and Pricing,
The World Bank.
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Figure A3.1 Assessment criteria for the long-list of comparator airports
Explanation
Passenger
numbers

Does the airport serve between 14m and 54m passengers per annum
(ie, a range of 20m ppa either side of Gatwick’s current annual traffic)?

Private capital

Is there private capital investment in the airport’s infrastructure?

Regulation

Is the airport subject to some form of economic regulation?

Liberalised
airlines

Do the airlines that the airport serves operate in a significantly liberalised
market?

Consumer
protection

Does the airport operate under a jurisdiction with well-developed general
consumer protection/fair trading laws as a back-up to regulation?

Note: The only airport that was excluded from the long-list based solely on the regulation criterion was Zürich
Airport.
Source: Oxera.

–

Table A3.1 presents the resulting long-list of airports.

Table A3.1 Long-list of airports
Amsterdam Schiphol

Istanbul

Antalya

Melbourne

Athens

Milan-Malpensa

Auckland

Oslo

Brisbane

Paris-Orly

Brussels

Rome-Fiumicino

Copenhagen

Sydney

Düsseldorf

Vienna

Source: Oxera analysis.

Starting with this long-list, the airports have been narrowed down by applying additional
criteria (outlined below) to obtain a sample of airports that are potential comparators for
Gatwick in terms of broad regulatory and legal environment characteristics.
–

Private investment. There should be a material level of private capital investment in the
airport’s infrastructure. This excludes airports that are partially privatised but which have
only a very small amount of private capital—such as Milan-Malpensa, which has only
0.88% private ownership—since the organisational and commercial incentives that
these airports face are likely to differ significantly from those at a fully privatised airport
such as Gatwick.

–

Transparency. There should be transparent information on the regulatory regime, the
operator’s revenues, service quality and prices, such that meaningful comparisons can
be made across airports. This criterion led to the exclusion of Antalya and Athens
airports.
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–

Aeronautical revenues. The percentage of aeronautical revenues as a proportion of
total revenues should be within approximately 10% of that at Gatwick, since this implies
that the comparator set will face similar commercial incentives.

–

Traffic mix. The mix of traffic should be broadly comparable to that at Gatwick. The
airports should serve a range of long- and short-haul destinations, have a reasonable
mix of airlines and/or a large percentage of traffic should be composed of international
passengers. This criterion sought to ensure that the comparator airports have similar
operational characteristics, and thus excluded airports with mainly domestic operations,
such as Brisbane and Melbourne.

Some of these criteria were included for practical purposes; for instance, transparency was
included to ensure that sufficient information was available to provide a detailed review of the
regime. The other criteria were included to ensure that the airports had broadly similar
characteristics across a range of factors that could affect the type of regulatory regime
employed. These criteria sought to filter out regulatory regimes that could not be applied at
Gatwick for practical reasons.
On the basis of the process outlined above, a shortlist of seven international airports has
been compiled:
–
–
–
–
–
–
–

Auckland;
Brussels;
Copenhagen;
Düsseldorf;
Paris-Orly;
Rome-Fiumicino;
Sydney.

These airports operate in environments that are broadly similar to Gatwick. Specifically, they
all operate in a liberalised airline market with well-developed customer and fair trading laws,
and have transparent information on their regulatory regimes. Their operational
characteristics are also similar to Gatwick, across a range of measures. For comparison,
passenger numbers, percentage of aeronautical revenue and traffic mix are detailed in Table
A3.2 below.
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Table A3.2 Comparator airports—operational characteristics

Airport

Number of
passengers
per year

Aeronautical
revenue/total
revenue (%)

Number of
destinations
served

Auckland

14,012,329

47

36

20

56

Brussels

18,756,203

62

218

82

99

Copenhagen

22,673,477

51

180

61

89

Düsseldorf

20,339,466

57

196

73

n/a1

Paris-Orly

27,139,076

60

158

40

58

Rome-Fiumicino

37,651,222

61

160

100

65

Sydney

36,022,614

54

97

73

33

London Gatwick

33,668,048

51

200

70

89

Number of
airlines

International
passengers
(%)

Note: Passenger figures are based on 2011 data. Aeronautical revenue is based on 2011 data. The aeronautical
revenue is disaggregated by airport group, therefore Paris-Orly uses figures for Aéroports de Paris, and RomeFiumicino those for Aeroporti di Roma. The figures for number of destinations served, number of airlines and
percentage of international passengers are from 2011. 1 The number of international passengers at Düsseldorf
Airport was not available.
Source: ACI Europe (2012), ‘Airport Traffic Report – December 2011, Q4 2011 and Full Year 2011’, February
2nd; Leigh Fisher (2012), ‘Airport Performance Indicators’, October; 2011 annual reports from relevant airports.
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A4

Event study: yields on Gatwick’s bonds after issuance

As a cross-check to see whether Gatwick’s bonds were perceived to have been priced
correctly by debt market participants, an event study has been conducted to assess the
change in yields over various event windows after the issuance of each bond by Gatwick.
Table A4.1 summarises the results of the event study.116
Table A4.1 Event study of yields on Gatwick’s bonds after issuance

Issuer

Pricing
date

Yield to
maturity
(launch)

Maturity
date 1

Average yields over event window

One day

Ten days

One month

Gatwick Funding Ltd

Feb-11

Mar-26

6.1

6.1

6.2

6.1

Gatwick Funding Ltd

Jan-12

Jan-24

5.3

5.3

5.4

5.3

Gatwick Funding Ltd

Feb-11

Mar-41

6.4

6.4

6.5

6.5

Gatwick Funding Ltd

Jan-12

Jan-37

5.9

6.0

6.0

6.0

Note: The event window is for the specified period after issuance of each bond. The yield to maturity at issuance
is as reported by Dealogic; data on the traded bond yields is from Bloomberg. 1 The maturity date is classified by
Dealogic as the ‘expected’ maturity date which reflects the scheduled redemption, given that the bonds are
callable.
Source: Oxera analysis, based on Dealogic and Bloomberg.

The stability of yields following the pricing of each of Gatwick’s bonds does not suggest that
the debt issuances have been perceived to be incorrectly priced.

116

There is no consensus among academics on the appropriate length of the event window to check for bond mispricing. For
example, Kozhanov et al. (2011) consider a one-day window; Cai et al. (2006) consider a seven-day and 14-day window; and
Datta et al. (1997) consider a 71-day window. See Kozhanov, I., Ogden, J. and Vaghefi, F. (2011), ‘Are New Corporate Bonds
Actually Overpriced? Ex Ante and Ex Poste Empirical Analyses’, March; Cai, N. Helwege, J. and Warga, A. (2007),
‘Underpricing in the Corporate Bond Market’, Review of Financial Studies, 20, pp. 2021–46; and Datta, S., Iskandar-Datta, M.
and Patel, A. (1997), ‘The Pricing of Initial Public Offers of Corporate Straight Debt, Journal of Finance, 52, pp. 379–96.
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