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Introduction

Business Case and Sustainability Assessment —
Heathrow Airport North West Runway

In its Appraisal Framework, the Commission set out its intention to construct a Business
Case and Sustainability Assessment for each of the shortlisted schemes.

Business Case

The Business Case provides an integrated assessment of the overall case for the Heathrow
Airport Extended North West Runway scheme.

The components of the business case are as follows:

e Strategic Case - assessing the proposal’s alignment with the assessment of need set
out in the Commission’s Interim Report, and providing an overview of its wider impacts,
both positive and negative.

e Economic Case - assessing the value for money of the proposal, taking into account
the full range of potential costs and benefits (including non-monetised as well as
monetised impacts).

* Financial and Commercial Case - assessing the overall cost and sources of funding
for the scheme and the risks around commercial deliverability, including discussion of the
options for public sector contribution.

e Management Case - assessing the potential benefits realisation, risk management,
contingency plans and structures that would enable robust management of delivery
following the Commission’s Final Report.

The results presented within the various cases represent the Commission’s present
judgement on the basis of the available evidence. This consultation seeks comment on
these judgements, and the Commission will review them in light of responses received.
As such these results may change between this Consultation Document and the
Commission’s final report.
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Sustainability Assessment

The Sustainability Assessment provides information about the performance of the
Heathrow Airport North West Runway scheme against a range of relevant indicators. In
line with the principles of sustainable development, this includes examining the likely social,
environmental and economic effects of the scheme.

The Commission’s intention is that should Government decide to use the recommendations
in its Final Report as the basis for a future National Policy Statement, the information

and analysis in the Sustainability Assessment would provide a useful foundation for the
production of the associated Appraisal of Sustainability.

Judgements of performance within the Sustainability Assessment presented here reflect the
Commission’s present judgement on the information currently available. This consultation
seeks comment on these judgements, and the Commission will review them in light of
responses received. As such these impact level judgements may change between this
consultation document and the Commission’s final report.

The Sustainability Assessment is not intended to be a means of defining a total scheme
impact (for example, through the process of summing predicted impacts). Neither does
poor performance in one area or a number of areas imply that a scheme is not suitable
for progression.

Commission’s approach to forecasting: passenger demand and carbon

The future development of the airline industry is inherently difficult to predict, particularly
over a 60 year period. Therefore five possible scenarios of future demand have been
constructed, building on the analysis presented in the Interim Report:

Assessment of need Future demand is primarily determined
by central projections published by
sources such as the Office for Budget
Responsibility, OECD and IMF.

Global growth Higher global growth in demand for air
travel in the future, coupled with lower
airline operating costs.

Relative decline of Europe Higher relative growth of passenger
demand in emerging economies in future
and a strengthened position of Far and
Middle Eastern aviation hubs and airlines.
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Low-cost is king Low-cost carriers strengthening their
position in the short-haul market and
capturing a substantial share of the long-
haul market. It also sees higher passenger
demand from all world regions and lower
operating costs.

Global fragmentation Economies adopting protectionist policies,
with a decline in passenger demand from
all world regions, coupled with higher
operating costs.

These scenarios are reflected in the Commission’s passenger demand forecasts, and are
used to inform the assessments undertaken in this consultation. None of these scenarios
should be considered a ‘central case’. Rather, by considering each scheme in relation to a
range of potential futures, the Commission aims to test the robustness of its analysis, and
ultimately its final recommendations to Government.

In line with the approach taken in the Interim Report, the Commission has also prepared
two sets of forecasts for each scenario based on different approaches to handling carbon
emissions from aviation; ‘carbon-capped’ and ‘carbon-traded’. Both sets of forecasts
assume that the total number of emissions are set with reference to stabilisation targets
aiming for a global temperature increase of equal, or close to two degrees C and aims

to ensure that a four degree C global temperature increase is reached only with very low
probability (less than 1%), but are characterised by the following key differences:

e The Commission’s ‘carbon-capped’ forecasts model the levels of aviation demand
expected in a world where carbon dioxide emissions from flights departing UK airports
are limited to 37.5MtCO_e - the level recommended by the CCC' as a planning
assumption to achieve reductions across the whole UK economy of 80% over 1990
levels by 2050. These forecasts increase the costs of carbon to ensure demand for
aviation in the UK is reduced to stay within this planning assumption and as such
assume no trading of aviation emissions either within the UK economy or internationally
(for example, such as under an EU Emissions Trading Scheme or any international global
agreement to tackle these emissions).

e By contrast the Commission’s ‘carbon-traded’ forecasts model the levels of aviation
demand in a future where carbon emissions from flights departing UK airports are
traded at the European level until 2030 and then traded as part of a liberal global carbon
market. In contrast to the carbon-capped forecast these do not constrain emissions to a

1 Committee on Climate Change.
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pre-determined level, rather reflect the demand response to DECC’s? carbon values for
appraisal.

The Commission has only considered aviation demand in a world without action to manage
and reduce carbon dioxide emissions from aviation in one sensitivity test, explained in the
report “Transport Economic Efficiency”.

As with the Commission’s scenarios, the objective is not to identify a single ‘correct’
forecast, but rather to understand the varying effects on aviation demand of constraining
and pricing carbon emissions. In effect the two worlds set out above represent a range of
possible ways in which aviation in the UK may contribute to achieving stabilisation of the
global climate.

At one end of the range the capped approach sees that happen within the UK economy.
This takes a static view of what the relative effort between sectors should be, assuming no
flexibility or interactivity to promote economic efficiency or reflect society’s changing views
of the value of aviation relative to other sectors. It is set with reference to the 37.5MtCO,e
planning assumption the CCC recommends as a proxy until such time as a long-term
global climate agreement is reached. This planning assumption has been developed with
a view of what the relative effort of sectors should be, based on what we know now — and
thus reflects the CCC’s concern that should aviation grow to 37.5MtCO,e, the implied
near 85% reduction in the CO,e emissions of other sectors may be at the limit of what is
feasible. As the CCC notes it is a limit that should be kept under review, to allow for policy
changes and new information about technology and abatement in different sectors.

The other end of the range assumes action to tackle emissions from this international
industry seeks the most globally economic efficient approach without reference to national
boundaries or other concerns that characterise current international negotiations. The
future will almost certainly lie between these two points, for example the agreement to
inclusion of aviation emissions in the EU emissions trading system, but also the adverse
international reactions to its full implementation illustrate this dynamic.

2 Department for Energy and Climate Change.



Part 1: Business Case

1. Strategic Case

Introduction

1.1

The Airports Commission’s Strategic Case comprises (1) a summary of how the

scheme satisfies the Commission’s assessment of need for new capacity in terms

of the (potential) capacity, connectivity and benefits of competition provided, and

its impacts on passenger experience and the freight sector; and (2) a description

of the wider economic, social and environmental impacts with reference to existing

spatial and economic strategies.® This corresponds to the Strategic Case described

by the Commission in the Appraisal Framework:

Strategic Case — assessing the proposal’s alignment with the assessment of need
set out in the Commission’s Interim Report, and providing an overview of its wider
impacts, both positive and negative.

1.2

assessments, as outlined in the table below.

As such, the Strategic Case provides the Commission’s overall Strategic Fit

Table 1.1: Airports Commission’s Strategic Fit assessments

Objective

Questions to answer

Challenge to be
addressed

How and where have
we addressed it?

To provide additional
capacity that facilitates
connectivity in line with
the assessment of need

Q1: Does the option
provide additional
capacity that facilitates
connectivity in line with
the assessment of need?
What kind of connectivity
may the option provide?

Demand for aviation is
inherently uncertain so
it is important to get the
sense of the range of
outcomes

Part 1: A set of global
aviation scenarios testing
a range of potential
connectivity outcomes

3 The details of the Commission’s wider economic, social and environmental assessments are discussed in the
Welfare Impacts section of the Economic Case.
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Objective

Questions to answer

Challenge to be
addressed

How and where have
we addressed it?

To improve the
experience of
passengers and other
users of aviation

Q2: What kind of
experience may

the option offer to
passengers and what
kind of opportunities may
it create for the freight
sector?

Apart from number of
destinations available

to the passenger and

the freight sector,
frequencies of services
and fare levels, other
aspects of passenger
experience and the needs
of the freight sector are
important considerations

Part 1: A review of

how the infrastructure
available and other
characteristics of each of
the options may impact
passenger experience
and the needs of the
freight sector

To maximise the benefits
of competition to aviation
users and the broader
economy

Q3: What kind of
benefits of competition
to aviation users and the
broader economy may
the option provide?

Providing extra capacity
does not guarantee
that it will be taken up
by airlines and there

are different potential
scenarios of airline
response

Part 1: A set of likely
airline responses

for each capacity
expansion option and
an assessment of
impacts on connectivity
and competition these
responses could
generate

To maximise benefits

in line with relevant
long-term strategies for
economic and spatial
development

Q4: How may the option
fit with relevant long-term
strategies for socio-
economic and spatial
development?

Providing extra capacity
may interfere with
previously established
plans for affected
constituencies or,
conversely, it may
foster some goals

set by these plans.

In order to produce a
recommendation, the
Commission needs to
have the full picture

Part 2: A qualitative
assessments of the
options against the
relevant long-term
strategies for economic
and spatial development

1.3
documents:

e Strategic Fit: Forecasts

The Commission’s assessment of strategic fit draws particularly from the following

e Strategic Fit: Expanding Airport Capacity — Competition and Connectivity

e Strategic Fit: Fit with Wider Spatial and Socio-Economic Development Strategies

1.4

The case also draws on a variety of other modules, including Economy, Local

Economy Impacts, Surface Access, Operational Efficiency and a number of
environmental modules. Findings arising from other modules regarding the financing
and delivery of the scheme are also relevant to the case, but are chiefly captured
through their impacts on Delivery.

1.5

The Commission’s Strategic Case does not precisely follow the Green Book

format, but it at the same time replicates much of the function of the strategic
case implied by the HM Treasury Green Book, in that it identifies how each of the
short-listed proposals for airport expansion fit with the assessment of need set out

in the Commission’s Interim Report and with national, regional and local policies,
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strategies and plans, thus providing a starting point for any Government-led
strategic case assessments which might be prepared following the Commission’s
Final Report in the summer of 2015.4

Part 1: Strategic fit with the Commission’s assessment of need:
strengths and weaknesses

1.6

It should be noted that the analysis of the two Heathrow options is very similar, as
the strategic impacts are broadly comparable. The specific forecast outputs, such
as for numbers of passengers and destinations, vary to some degree due to the
different capacity limits for the two schemes.

Q1: Does the option provide additional capacity that facilitates connectivity
in line with the assessment of need? What kind of connectivity may the
option provide?

1.7

1.8

1.9

All three schemes fulfil the Commission’s assessment of need set out in the Interim
Report i.e. by 2030 they will all provide additional capacity equivalent to one net
additional runway. This chapter sets out how the additional capacity provided by
Heathrow North West Runway would facilitate the potential future connectivity
outcomes for UK aviation — at the expanded airport, in the London airport system
and UK-wide airport network.

Heathrow Airport is currently operating at very close to its maximum capacity,
accommodating more than 470,000 air traffic movements (ATMs) in seven of the
last ten years. This is more than 98% of its maximum annual capacity of 480,000
ATMs, and leaves no scope for any further increases. The airport’s terminal capacity
has more scope to grow passenger numbers, through larger planes and higher
load factors, and it has seen continuing growth in passenger numbers over recent
years to reach 72.3 million in 2013. Heathrow has sufficient terminal capacity

to accommodate a maximum of 95 million passengers, and the Commission’s
forecasts show that without expansion across the full range of scenarios, both
carbon-traded and carbon-capped, the terminal capacity is predicted to be reached
by 2050 or earlier.

As passenger numbers grow, Heathrow is forecast to see a continuing decline in
the number of domestic and European services. These services will be replaced
by the airlines with long-haul routes that potentially generate more revenue per
service. In absence of constraints, hub carriers would not have to make such a
radical trade-off, they would be more likely to expand the short-haul and long-haul
networks alongside each other as the former supports the latter.

https://www.gov.uk/government/publications/the-green-book-appraisal-and-evaluation-in-central-government.
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1.10

1.11

1.12

1.13

With no scope for growth in ATM numbers, increasing passenger demand at the
airport is likely to lead to increasing concentration of services on the most popular
routes, with overall destination numbers at the airport declining markedly from
roughly 180 currently to 138-158 in 2050. The number of routes seeing at least a
daily service would also decline, from around 140 currently to 114-126 across the
Commission’s forecast scenarios, although this indicates there would be significant
increases in frequency on the thickest and most profitable routes. This pattern is
seen at Heathrow across the full range of the Commission’s scenarios, including
both carbon-traded and carbon-capped forecasts.

The number of international transfer passengers at the airport is also forecast to
decline. These passengers generally have a wide range of options available for their
journey and are highly price sensitive. Therefore, a combination of increasing costs
and a reduction in transfer opportunities due to the declining route network, makes
Heathrow a less attractive option for these passengers.

The high level of runway utilisation at the airport leaves almost no scope in the
timetable to recover from any unforeseen incident. The airport operator has

put in place a number of measures to increase its resilience, including agreeing
mechanisms to reduce flight numbers in periods of adverse weather, and has
also trialled a range of other measures such as ‘operational freedoms’ to allow
more flexible use of its runways, although these have proved controversial and
have not currently been implemented beyond the trial phase. Despite these
measures, Heathrow suffers high levels of disruption compared to most other UK
and European airports. The Commission made a number of recommendations in
its Interim Report which might provide some mitigation, but with continuing high
runway utilisation, there is no real prospect of resilience being significantly improved.

The capacity and connectivity outcomes of expansion at Heathrow Airport (as for
all the short-listed schemes) vary depending on the approach taken to managing
carbon emissions. Therefore, this analysis treats the carbon-traded and
carbon-capped scenarios separately.

Carbon-traded

1.14

12

Under any of the Commission’s carbon-traded scenarios, an expanded Heathrow
Airport would see higher passenger numbers than any current airport, and similar
numbers to the largest airports in planning or under construction today. In 2013,
Atlanta’s Hartsfield-Jackson airport carried 94 million passengers, more than any
other in the world. The proposed new North West Runway would increase ATM
capacity from 480,000 currently to 740,000, enabling passenger numbers to reach
133-149 million passengers by 2050, across the Commission’s five scenarios.
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This compares to plans for Istanbul’s new airport,® which is being designed to
accommodate up to 150 million passengers.

1.15 High levels of unmet demand for travel from Heathrow would see traffic movements
increase rapidly once a third runway comes into operation. By 2040, the airport is
forecast to be operating at its capacity of 740,000 ATMs across all scenarios except
global fragmentation, in which it would still see some 716,000 ATMSs (still in excess
of 95% utilisation). In some scenarios, the airport would reach capacity sooner,
including, at the upper end, the low-cost is king scenario, in which high global
growth rates and an increasing low-cost presence at the airport would see capacity
fully utilised by 2030, although this would be dependent on the airport being able to
offer an attractive business model for low-cost carriers.

1.16 Increasing demand at the expanded airport would see a rise in the number of
destinations served. As runway capacity is reached, however, a similar pattern
may be seen as in recent years, with the airport increasingly focusing on more
popular routes, and destinations declining in the period to 2050 as a result. In most
scenarios, the corollary to this is continuing growth in overall destinations at the
London level, as demand spills over from Heathrow to other airports.

1.17 The passenger forecasts prepared by Heathrow Airport Ltd (HAL) show passenger
numbers rise more slowly than in the majority of the Commission’s forecasts,
particularly in the early period after a new runway opens. This reflects HAL’s view as
to the pace at which the aviation industry will be able to respond to the availability
of new capacity. By 2040, HAL's forecasts are closer to those prepared by the
Commission, although passenger demand does not achieve the levels predicted
in the global growth or low-cost is king scenarios. Heathrow Airport Ltd
forecast that the 740,000 ATM limit at an expanded airport would be reached
in or around 2040.

1.18 Passenger numbers and destinations at Heathrow with a third runway across the
Commission’s five forecast scenarios are summarised in the table below.

5 http://centreforaviation.com/analysis/massive-capacity-expansion-is-planned-for-istanbul-airports-with-
competing-private-interests-172557.
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Table 1.2: Heathrow North West Runway option, terminal passengers and
destinations, Airport Commission’s carbon-traded forecasts

Scenario Passengers per annum (m) Destinations

2011 2030 2040 2050 2011 2030 2040 2050
Assessment 70 116 134 138 179 196 201 189
of need
Global 125 138 148 200 196 183
growth
Relative decline 119 129 136 222 223 220
of Europe
Low-cost 129 138 149 230 229 216
is king
Global 104 121 133 186 200 201
fragmentation
Heathrow Airport 104 130 135
Ltd forecasts

Source: Airports Commission analysis.

1.19 The largest increases in passenger numbers are seen in the global growth and
low-cost is king scenarios, but the effects on the airport’s route network differ
markedly. In the former, in which strong global economic growth drives increasing
demand but industry structures remain broadly as now, growth at Heathrow is
concentrated on strengthening the most popular routes and the airport sees an
increasing focus on long-haul destinations, which significantly outhnumber short-haul
at the airport by 2050. Although the number of destinations is only slightly higher
in 2050 than in 2014, it should be noted that this is still some 30 destinations more
than in the baseline, so without expansion the airport’s route network is forecast to
shrink significantly.

1.20 In the latter, in which Heathrow sees the establishment of a substantial low-cost
presence, Heathrow develops a more diversified route network by 2050, with
slightly fewer long-haul destinations but significantly more short-haul routes. Across
the London system, however, the number of long-haul routes is very similar in each
scenario, as low-cost and point-to-point carriers, which are less reliant on transfer
traffic, are also able to establish long-haul routes at other airports.

1.21  The other scenario in which Heathrow’s route network becomes more focused on
short-haul routes is relative decline of Europe. In this scenario, there is a significant
reduction in the share of international transfer passengers in total passenger
numbers as Heathrow’s role as a hub diminishes. The result is that the long-haul
route network stays broadly static, though with some thickening of routes, but
continuing high demand and increased capacity enable a large number of new
short-haul routes to be established. In contrast, in the assessment of need and
global fragmentation scenarios, there is some rebalancing towards long-haul,

14



Strategic Case

as capacity is used up and price-sensitive short-haul passengers move to other
airports, but this is more limited in scale. In both scenarios, the majority of routes
are long-haul by 2050.

1.22  Without specific measures to incentivise the establishment of new services, the
number of domestic destinations served by London airports is not forecast to
change significantly compared to the baseline. However, it would facilitate slightly
higher overall numbers of domestic passengers to London, and a substantial
increase (in excess of 100% in most scenarios) in domestic passengers at
Heathrow by 2050.

1.23 At the national level, an additional runway at Heathrow would facilitate growth in
overall capacity and in the scale of the overall UK route network, with 22-51 million
more seats and 67-192 billion more seat-kms across scenarios in 2050 compared
to the baseline. This would include noticeable increases in capacity to emerging
markets® (6-9 million seats) in all scenarios except relative decline of Europe where
London’s declining role as a hub would see noticeably smaller growth in capacity
(2 million seats) on these routes. The most significant increases compared to the
baseline are seen in the global growth and the low-cost is king scenarios, both of
which see strong global economic growth. The smallest differences are found in
the relative decline of Europe scenario as the UK network is less dependent on the
availability of hub capacity.

1.24  All the carbon-traded expansion scenarios entail increases in carbon emissions
from aviation above 37.5 MtCO_e (the Climate Change Committee’s planning
assumption for the maximum level consistent with the UK meeting its overall
emissions reduction commitments in 2050). This is set out in the table below.

Table 1.3: Heathrow North West Runway option, Airports Commission’s
carbon-traded forecasts of UK aviation emissions in 2050 (MtCO,e)

CCC Advice Assessment Global Relative Low-cost is Global
of Need Growth Decline of King Fragmentation

Europe

37.5 43.3 51.5 43.8 51.2 40.8

Source: Airports Commission analysis.

1.25 The highest levels of emissions are associated with the low-cost is king and global
growth scenarios, which would see UK aviation emissions in 2050 in excess of
51 MtCO,e. If these emissions were not accounted for as part of a liberal global

6 Destinations defined as ‘newly industrialised countries’ or ‘less developed countries’ in the Commission’s
forecasting model.
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carbon market (as envisaged in this forecasting approach) and needed to be
accommodated within any UK specific target this would see aviation emissions
account for a larger share of the total and require commensurate reductions
elsewhere in the economy.

Carbon-capped

1.26 In the Commission’s carbon-capped forecasts, emissions from aviation are
constrained to approximately 37.5 MtCO,e in 2050. This means that levels of
growth in aviation are reduced in both the baseline and expansion forecasts.
Nonetheless, even with carbon emissions constrained, an expanded Heathrow
would still see significant growth in passenger numbers, with ATM capacity
reached by 2050 across all scenarios, albeit more slowly than in the carbon-traded
forecasts. Under any scenario, an expanded Heathrow would be significantly larger
in passenger numbers than any current airport.

1.27 As with the carbon-traded scenarios, increasing passenger numbers at Heathrow
would drive an increase in destinations served from the airport. The most significant
growth in destinations over current levels would be seen in the relative decline
of Europe and low-cost is king scenarios, due in both cases to a substantial
diversification of the airport’s short-haul route network.

1.28 The table below shows numbers of passengers and destinations at Heathrow with
a third runway in place across all five forecast scenarios.

Table 1.4: Heathrow North West Runway option, terminal passengers and
destinations, Airports Commission carbon-capped forecasts

Scenario Passengers per annum (m) Destinations
(Carbon-capped) 5011 2030 2040 2050 2011 2030 2040 2050
Assessment of need 70 109 128 135 179 192 203 198
Global growth 109 130 139 195 202 199
Relative decline 111 126 132 220 227 248
of Europe

Low-cost is king 115 131 138 217 230 226
Global fragmentation 110 128 134 193 202 199

Source: Airports Commission analysis.

1.29 Across all but one scenario the number of destinations served from Heathrow is
higher in the carbon-capped than in the carbon-traded scenarios. This reflects the
fact that the lower levels of demand at Heathrow in these scenarios do not drive the
same level of concentration on the thickest routes.

16
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1.31

1.32

1.33

1.34

Strategic Case

Lower demand growth overall due to the cap on emissions also means that there
is less growth at other airports in these forecasts. As a result, the overall number of
destinations in the London system as a whole is lower than in the carbon-traded
scenarios. There is also limited change in numbers of destinations in comparison to
the baseline, although overall ATM numbers are higher, indicating a greater average
frequency of service.

An important point in respect of the carbon-capped forecasts for a North West
runway at Heathrow is that the airport sees significantly higher numbers of
international transfer passengers than in the baseline (although lower than in the
carbon-traded forecasts). This has two effects:

¢ As many of these passengers transfer from, to or between long-haul services
at Heathrow, in most scenarios it supports an overall increase in long-haul
connectivity, with national long-haul capacity 3-10 million seats higher in 2050
than in the baseline and long-haul seat-kms 23-70 billion higher. This increase
in long-haul connectivity, however, has to be offset by a reduction in short-haul
connectivity to keep aviation emissions within 37.5 MtCO e.

e Scope for growth of passenger numbers travelling to and from, or within, the
UK is reduced in order to accommodate the increased numbers of international
transfer passengers. This reduction is particularly focused on the leisure market.

The exception to these patterns is the relative decline of Europe scenario, in which
growth in international transfer passengers is lower, resulting in a much smaller
rebalancing towards long-haul and business travel. In addition, notwithstanding any
potential changes in the balance between long-haul and short-haul connectivity,
very limited overall change in network size is seen in any scenario by 2050, as
carbon emissions are closely correlated with seat-kilometres.

As with the carbon-traded scenarios, the number of domestic destinations served
by London airports are forecast to see limited change. The number of domestic
passengers into the London system would remain broadly static or decline slightly
in comparison to the baseline (to offset the rebalancing towards long-haul described
above), but domestic passenger numbers to Heathrow would at least double.

All of the carbon-capped scenarios keep carbon emissions from aviation within the
range 37.4-37.5 MtCO,e in 2050, consistent with the Climate Change Committee’s
advice.

17
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Q2: What kind of experience may the option offer to passengers and what
kind of opportunities does it create for the freight sector?

Passengers

1.35 There have been a number of recent infrastructure improvements at Heathrow

1.36

1.37

8

18

Airport. In 2008 the new Terminal 5 (T5) opened to the west of the airport, providing
significant additional terminal capacity to the benefit of passengers. More recently, a
new Terminal 2 (T2), the Queen’s Terminal, opened in June 2014. Future proposed
infrastructure developments include the demolition of Terminal 1 and eventual
closure of Terminal 4 and the shift to ‘two front doors’ to the West (T5) and East
(T2) of the airport, with multiple ‘toast-rack’ terminal satellites making for a more
efficient terminal layout. In terms of terminal space, Heathrow Airport has a relatively
high Space Planning Factor’ (SPF) of 44m?/DHP, higher than other comparable
large European hubs. This provides for sufficient room to accommodate the current
passenger numbers. Heathrow’s terminals also provide passengers with a relatively
large number of different leisure outlets for dining and shopping.

The airport contains a number of rail stations reflecting the distributed locations

of its terminals and its accessibility via the Great Western Mainline (GWML) and

the Piccadilly line. Premium express services (Heathrow Express) and cheaper
stopping services (Heathrow Connect) both operate from Paddington and are
complemented by the London Underground, providing passengers with the ability
to make trade-offs between fare, journey time and comfort. Despite its proximity to
the GWML, passengers coming to Heathrow from the west of England must either
change at Paddington or Hayes and Harlington, and those from the north, south

or east of London must change in central London to access the airport via rail. By
road, the airport is situated to the south and east of the M4 and M25 and is well-
connected to London being approximately 15 miles from Charing Cross, however
the M25 between J13 and J15 carries over 100,000 vehicles daily and is subject to
slow average speeds in peak hours. Additional road widening and other changes
will reduce congestion on some key routes. Capitalising on its location close to a
number of major motorways, Heathrow also features the UK’s busiest coach station
providing extensive national coach coverage, and it is also served by a number of
bus services operated as part of the Transport for London bus network.

Recent CAA survey results estimated that 87% of passengers at Heathrow were
positive about their airport experience.® As noted in Heathrow Airport Ltd’s proposal,

The gross terminal floor area per design hour passenger, i.e. a standardised measure of the typical space
available to passengers in a given airport.
CAA (2013) CAA Passenger Research: Satisfaction with the Airport Experience: Heathrow, Gatwick and Stansted.
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Heathrow is currently rated by passengers within the top 10 airports in the world,
and Terminal 5 has been voted ‘Best Airport Terminal’ for three years in a row.°

Heathrow Airport is already running at near 98% capacity at peak times. Without
expansion, the airport would be reliant on terminal and infrastructure efficiencies to
maintain its high passenger experience rating and SPF. Under the Commission’s
five demand scenarios, without expansion, there is a forecast growth of passengers
from 72.3 million in 2013 to 83-87 million in 2030. ® The current terminals have
capacity for 80 million passengers per annum, which will thus be constrained by
2030, although there are long-term investment plans in place to increase this to
provide sufficient capacity to support up to 95 million passengers.

There are a number of planned surface access infrastructure improvements from
which Heathrow passengers will benefit by 2030. In ralil, the refurbished Piccadlilly
line, whilst potentially overcrowded during peak times in central sections, will
provide more spacious, air-cooled trains at a higher frequency than present.
Combined with Crossrail, there will be improved surface access from central
London at relatively lower cost to the passenger. Crossrail will link the airport
directly to stations in Central and East London, including the City (Farringdon) and
Canary Wharf with a frequent stopping service. Western rail access will potentially
significantly cut journey times from the west removing, for some, the need to
change at Paddington or Hayes & Harlington, and High Speed 2 will improve
connectivity to the north and midlands via an Old Oak Common interchange with
Crossrail and Heathrow Express services to the airport.

There will, therefore, be a range of surface access modes with varying levels of
speed, cost and comfort available to passengers travelling to the airport. These
improvements are planned for delivery regardless of airport expansion but will still
have a beneficial effect on passenger experience upon the construction of a third
runway. Beyond the baseline, Southern rail access from Waterloo via Clapham
Junction and Staines would provide an additional corridor for passengers,
increasing resilience and improving access for those south of the airport.

With or without expansion, the promoter would continue to progress its plans for
the ‘toast rack’ rationalisation and ‘two front door’ policy, which are expected to
reduce taxiing times and provide for easier access to terminals than the current
layout. Should runway expansion occur, the promoter specifies the construction
of a new Terminal 6, similar in its design to T2 and T5, with additional T2 satellites.
Alongside this, a substantial underground Tracked Transit System (TTS) is also
proposed which will reduce inter-terminal transfer speeds and automate luggage

Skytrax World Airport Awards http://www.worldairportawards.com/
These forecasts are under carbon-capped and carbon-traded scenarios respectively.
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transfers to the benefit of transfer passengers. With the new terminals and their
satellites are complete the airport will continue to provide a relatively high SPF of
45m?/DHP after expansion, slightly higher than its current 44m?/DHP, and offering a
spacious experience for passengers.

Key passenger experience pinch points could include overcrowding on services
such as the Piccadilly line and other lines at peak times. The size and distribution

of the terminals will lead to some longer transfer times when connecting between
different terminals, however given the current prevalence of terminals linked to
airline alliances, this would impact the relatively limited number of self-connectors
and passengers transferring across alliances more than those who transfer within

a single alliance. Transfers from Terminal 4 would be slower as it would not be
connected to the new TTS. The open design of terminals, as found at T2 and T5,
whilst beneficial in providing space for additional leisure and dining units may lead to
slower, less-efficient boarding processes than possible at ‘closed gate’ terminals.

The freight sector
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Heathrow Airport currently plays a vital role in the UK’s air freight market, handling
1.42 million metric tonnes of freight during 2013. The majority of this freight is
carried in the bellyhold of commercial passenger aircraft, although a small number
of dedicated cargo aircraft movements (on average three per day) continue at the
airport. Scarce slot capacity has led to a long-term decline in the overall dedicated
freighter presence.

Expansion at Heathrow is likely to be highly beneficial to the air freight sector. The
availability of more slot capacity provides both the potential for enhanced freight
capacity on existing routes, as well as the creation of new routes, which would
open opportunities for the cargo sector as well as passengers. Freight and logistics
companies operating dedicated cargo aircraft may also choose to make use of
Spare capacity at the site to increase dedicated freighter operations, though it is
likely that commercial factors relating to slot prices and aero charges would act as a
constraint upon this.

With many freight handling and forwarding companies already having a presence on
or near the Heathrow site, the industry would be well placed to respond quickly to
a growth in freight capacity there. Heathrow’s present surface access is well suited
to supporting a major cargo operation, due to its direct access onto major arteries
of the strategic roads network, though growing road congestion may present
challenges over time.

The proposal includes in its masterplan provision for an expanded freight handling
capacity within the airport boundary.
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Q3: What kind of benefits of competition to aviation users and the broader
economy may the option provide?
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Expanding Heathrow would increase the airport’s capacity to 740,000 ATMs

per year and its peak-hour capacity from 88 to 128 ATMs per hour. On the one
hand, such an increase in capacity could enable the hub carrier to improve its
currently constrained ability to run hub operations. On the other, it could also
enable other carriers, both legacy and low-cost, to potentially enter the high yield
Heathrow market. The future airline response to the capacity increase and, in turn,
connectivity offered by the airport depends on the development of global trends
that are captured under the Airports Commission’s five scenarios that are set out in
the Introduction to this document.

Based on the analysis of the London airport system and key drivers of airline
behaviour, the Commission has identified three different feasible airline responses to
expansion of Heathrow Airport.

¢ Airline response 1: Hub carrier growth at Heathrow, point-to-point
growth at Gatwick
The most likely airline response across all scenarios explored by the Commission
is for the current hub carrier to expand its operations at Heathrow. The additional
capacity when Heathrow expands would enable the hub airline and its partners
to grow capacity at Heathrow, potentially expanding the route network, both
in terms of higher frequencies of service and new routes. Other carriers, in
particular network carriers from the Middle East and South East Asia with
hub airports at home, could also increase their presence at Heathrow, taking
advantage of available high yield slots. In this airline response low-cost carriers
would remained focused at Gatwick and the other London airports.

¢ Airline response 2: Two hub operations at Heathrow, point-to-point
growth at Gatwick
Another potential airline response, although much less likely than the one
described above, would be for a competing network carrier to develop a
hub operation at Heathrow besides the current hub carrier and its partners,
benefiting from the strength of the London OD market. This response would
only materialise under those scenarios that are relatively optimistic for the global
route networks (assessment of need, global growth). Even in such scenarios,
the move into Heathrow could potentially be too risky a strategy for the new hub
carrier due to a presumably fierce response from the incumbent coupled with
rising airline charges as well as comparatively lower yields at Heathrow due to
a reduction of excess demand resulting from expansion. In comparison to the
expansion of the hub carrier in airline response 1, the two smaller hubs would
most likely generate a route network smaller in size, but the benefits in terms
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of potentially lower fare levels could be larger due to enhanced competition
between the two hub carriers. Gatwick in this scenario remains a predominantly
point-to-point airport with an extensive short-haul route network complemented
with services to the thickest long-haul leisure destinations.

¢ Airline response 3: Point-to-point growth at Heathrow and Gatwick,
Heathrow remains the network hub
This is the future in which low-cost carriers continue to grow, consolidating
their position in the saturated European short-haul market but also successfully
entering the long-haul market for aviation, while the role of network carriers
diminishes (low-cost is king and, to some extent, relative decline of Europe). The
most likely airline response to Heathrow expansion would be that of a low-cost
carrier entering Heathrow to serve premium short-haul traffic. In doing so, the
carrier would either focus on serving the most lucrative short-haul connections
or explore the possibility of changing its business model to serve those legacy
carriers that currently do not have hub operations at Heathrow with its network
of short-haul feeder traffic. While such airline response would most likely result
in a smaller long-haul route network than in airline response 1, the short-haul
connectivity and domestic connectivity between regional airports and London
could be enhanced. Also, fare levels at Heathrow would potentially incur a bigger
drop than in the case in which one hub carrier dominated capacity at Heathrow.

The different airline responses will have varying impacts on connectivity, competition
and reduction of airline rents to users of aviation. That applies particularly to the
long-haul market where network carriers have a greater scope to deliver extensive
route networks through hub connectivity. These are currently predominantly served
from Heathrow and to a limited extent from Gatwick, as opposed to the short-haul
routes, both domestic and to Europe, which can theoretically be served by different
airline business models and which are already well served from all London airports
and from regional airports throughout the UK.

The Heathrow scheme’s strengths lie in its ability to provide a large route network
of both short-haul and long-haul connections in terms of number of destinations
offered and frequencies of service.! The scheme’s connectivity benefits are likely
to be largest if Heathrow’s capacity is taken up by the hub carrier and its partners
as that would allow for a significant expansion of the route network. This airline
response is most likely in the global growth and assessment of need scenarios.

HAL commissioned Frontier Economics to look into the impacts of airport expansion on competition and
choice. Frontier Economics found that, given high demand for travel at Heathrow, expansion at Heathrow
would result in a reduction of average return fares (in today’s prices by £320 (or 38%). The study also indicates
that expanding Heathrow would result in substantial connectivity improvements resulting from increasing hub
capacity. Details of this study can be found in HAL's submission.
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On the other hand, the benefits of competition in case of the dominant hub carrier
expanding are likely to be limited. The benefits of competition would potentially

be larger when the hub carrier and its partners are exposed to competition, either
from another hub carrier that would decide to establish a second hub at Heathrow
or from a new, low-cost entrant. There would most likely be a trade-off between
these larger benefits of competition and potential connectivity impacts, particularly
in the long-haul market. Reduction in excess demand at Heathrow could potentially
contribute to lower fares at the airport.
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Part 2: Wider economic, social and environmental impacts:
Opportunities and threats

Q4: How may the option fit with relevant long-term strategies for
socio-economic and spatial development?

Local assessments

Growth of employment
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Expansion at Heathrow is forecast to support significant growth in local
employment. The additional direct, indirect and induced jobs created would total,
across the full range of Commission scenarios, between 47,400 and 112,400 in
2030, rising to between 64,100 and 108,300 in 2050.

This additional employment could present a valuable economic opportunity for the
local area. A number of nearby local authorities, notably Ealing and Slough, have
current unemployment levels above the London average (and close to or above
the national average), and the employment created through expansion may help to
address this.

Heathrow has been defined in the London Plan as an Opportunity Area, and

local authority plans also note the benefits that Heathrow provides as a driver

and catalyst of economic activity. For example, the Hillingdon Local Plan refers to
Heathrow as a ‘key employment area’ and Hounslow’s plan refers to the ‘economic
stimulus it provides’. It is important to note, however, that these plans refer to the
airport’s current activities and expansion is opposed in both cases. The Hilingdon
plan refers to the importance of ‘mitigating the negative environmental and social
impacts’ for the airport in its current form.

Any new direct jobs created as a result of expansion of the airport are likely to

be predominantly lower-skilled reflecting the current employment mix, creating
opportunities for addressing local unemployment. Local businesses are also
potentially well-placed to take advantage of the growth opportunity presented,
particularly given relatively high concentrations of aviation-linked and service-sector
businesses in the local area.

The size of this opportunity will depend upon future growth scenarios, but the
Commission’s estimates indicate that it is likely to be significant even at the lowest
end. Surface access developments may mean that employment opportunities at an
enlarged Heathrow are open to a wider catchment area. Given high labour market
flexibility in London, as well as population demographics in the local area, absorbing
this additional employment does not appear to present a significant challenge.
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Pressure on housing demand and infrastructure

1.56

1.57

1.58

1.59

The additional employment supported by Heathrow’s expansion would lead

to a significant requirement for additional housing. The Commission’s analysis
indicates this would total between 29,800 and 70,800 houses by 2030 within

the local authorities assessed as part of the local economy assessment. This
additional housing and population growth would also require substantial supporting
infrastructure including schools and health care facilities.

Delivering new housing of this scale will present challenges for local authorities,
many of whom already struggle to meet housing targets. This is mitigated to

some degree however by the timescales for delivery and the broad area (some

14 authorities) over which the requirement is spread. Labour market flexibility

and strong surface access links may enable this area to be extended further. The
land take associated with the additional housing demand may require some de-
designation of areas of the Green Belt, although the London Plan’s encouragement
of high density housing and brownfield redevelopment may reduce this.

Overall, the Commission’s analysis is that the delivery of the necessary housing and
associated infrastructure (which may have wider benefits to local communities) is
likely to be achievable, given the relative scale of the changes compared to existing
housing growth plans, but there are risks of localised constraints at the upper end
of the scale, which may affect the overall benefits of expansion.

The construction of a new north west runway at Heathrow would likely require the
loss of a number of homes and community facilities, with the villages of Sipson,
Longford and Harmondsworth particularly affected. This would require close
engagement with local communities to manage the impacts and identify appropriate
mitigations, as well as effective compensation mechanisms. The airport operator
has proposed a £550 million fund to pay for compensation to residents. For those
remaining, yet impacted by the airport, it proposes to pay for noise insulation.

Environment and land
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Heathrow Airport is currently considered in local plans and strategies to have
substantial adverse impacts on the local environment, which would be expected

to be worsened by the construction and operation of a new north west runway.
Expansion of the airport is therefore opposed in many local plans, with Hillingdon’s
for example stating that ‘All new development associated with Heathrow should be
challenged to minimise its impacts on air quality as far as possible.’

Increased environmental impacts as a result of a new north west runway would
be felt in a number of areas. Construction would entail a loss of some 694ha of
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Green Belt land, as well as wider, non-Green Belt land take. The increase in aircraft
movements would expand the airport’s noise profile and increasing numbers of
passenger and air traffic movements would increase impacts on air quality.

Some mitigation of increased noise impacts is possible. Advances in aircraft
technology, steeper approaches and the continuation to some degree of respite
periods as a result of the additional runway will help, meaning that even with
expansion noise impacts by 2030 are expected to be less than current levels
(although higher than forecast for 2030 without expansion).

The impacts of expansion on local air quality, where EU limits are forecast to be
exceeded at a number of sites even without expansion, are important, as they
would be expected to make it harder to address these issues. The airport operator
has proposed a number of measures to reduce air quality impacts, including
greater use of electrically powered equipment at the airport and steps to incentivise
hydrogen and electrical vehicular access to the airport. It has also highlighted the
possibility of using a congestion charge to reduce car travel to the airport.

The development of the airport would cause the loss of some green spaces

and communities. However, mitigation strategies, such as the airport operator’s
proposed landscaping of the Colne Valley should mitigate some of the impacts and
may have an overall beneficial effect.

Regional and wider impacts

Regional
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The need to grow the economy to support prosperity for a growing population is
identified in national and regional development strategies. Investment in transport
infrastructure where a need is identified is acknowledged as a key enabler of
economic growth.

Expansion of Heathrow airport could support further opportunities for growth
including in the ‘Western Wedge’ (an area comprising West London and the
Thames Valley including Reading, and Newbury). This is identified as a particular
area of economic strength for the country with international connectivity provided by
Heathrow a key factor, for example by supporting global technology companies in
the area to access markets in the Americas, Europe, Africa and Asia.

The importance of Heathrow to the regional economy is recognised in plans

published by several regional LEPs. For example, the Oxfordshire LEP’s Strategic
Economic Plan states that ‘Oxfordshire’s close proximity to Heathrow makes it a
great place to do business.” Expansion at Heathrow is explicitly supported by the
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Enterprise M3 LEP, whose Strategic Economic Plan states that it is ‘fundamental to
supporting jobs and attracting and retaining businesses within the area.” Similarly,
the Thames Valley and Berkshire LEP has identified current capacity constraints at
Heathrow as a potential barrier to future investment.

Heathrow’s location to the West of London ensures it is reasonably well placed for
a number of parts of the UK. Planned surface access upgrades, including a direct
link to HS2 at Old Oak Common and the western link from the airport to the Great
Western Main Line will improve rail access to the north and west. The completion
of Crossrail and the proposed Southern Access route to Waterloo will provide
enhanced access to other major rail terminals. Heathrow has good access to the
M25, M4 and M40, but the high levels of congestion forecast on these routes may
limit the effectiveness of the airport’s road links.

Domestic flight connections to Heathrow are recognised by some authorities
throughout the UK as being of strategic importance to the international connectivity
of their regions. Expansion at Heathrow could provide an opportunity to safeguard
these connections, particularly if the airport operator was able to implement specific
measures to incentivise the establishment of such services.

London
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London plays a particular role in contributing to the national economy. London’s role
as a global city, with strong international trade links, a diverse working population,

a strong record as an international exporter of services and a major tourism
destination is identified as a strategic strength. Suitable international aviation links
are vital to this role and increasingly constrained airport capacity in London and the
South East could pose a threat.

Expansion of Heathrow airport could provide an opportunity for London and its
surrounding region to play to its strategic strength as a global city in the years
ahead, supporting economic growth. Expansion at Heathrow could also provide
an opportunity for London to continue to benefit from a network of international
airports serving different markets and geographical catchment areas, although it
may result in increased concentration of long-haul services at a single location.
Expansion at Heathrow would be likely to see London retain one of the world’s very
largest airports, even in comparison to planned new airports in the Middle and Far
East. It would also allow further strengthening of Heathrow’s substantial long-haul
route network, potentially enabling the provision of new links to emerging market
destinations. Conversely, expansion at Heathrow may not offer the same scope
for growth in low-cost aviation, unless Heathrow’s business model and costs of
operation are able to attract low-cost carriers.
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Expansion at Heathrow is not currently supported by the London Plan due to its
potential environmental impacts. Nonetheless, the economic opportunities provided
would support the ‘East West Axis’ that is identified in the London Plan as ‘engine
for growth’. This links the Western Wedge and Heathrow Opportunity Areas in

the west to the Thames Gateway and identified priority areas for regeneration in

the east. The new transport links provided by Crossrail, which will also provide a
direct link from the airport to Canary Wharf and other Opportunity Areas such as at
Paddington and Stratford, will be central to this vision.

The Heathrow area has been identified in the London Plan as an Opportunity Area,
with potential for 12,000 new jobs and 9,000 new houses even without expansion.
The area can support a number of industries, including transport and logistics,
business, hotels, tourism, marketing, R&D, bio-science, creative and media. In
addition, expansion at Heathrow may further increase the potential for growth at the
Old Oak Common opportunity area (including Park Royal and Willesden Junction),
building on the benefits provided by the enhanced connectivity to the Midlands and
North from HS2.



2.1

2.2

2.3

Economic case

The Airports Commission’s Appraisal Framework sets out the purpose of the
economic case as “assessing the value for money of the proposal, taking into
account the full range of potential costs and benefits (including non-monetised as
well as monetised impacts).”

The document sets out a summary of the analysis, methods and initial views of the
Airports Commission on the economic case for airport expansion in the form of a
Heathrow Airport North West Runway. In constructing this case the Commission
has been mindful of the need to ensure a fair and comparable assessment of all
short-listed schemes. It has used methods for assessment from standard appraisal
guidance such as the HM Treasury Green Book and the Department for Transport’s
(DfT) WebTAG and supplemented these analyses with more novel approaches,
both quantitative and qualitative, to better understand and account for the potential
impacts of airport expansion.

In its Interim Report the Commission concluded there was a need for one net
additional runway in the South East by 2030. The analysis behind this assessment
included studying connectivity, airline operating models, demand forecasting and
estimating the economic impacts of having a capacity constraint in place. The
economic analysis led the Commission to conclude that the cost to the economy
of having a capacity constrained system compared to a completely capacity
unconstrained system were as follows in table 2.1:

Table 2.1: Interim report economic analysis findings

Cost of a capacity constraint

(Present Values 2021-2080 in 2013 prices)'

Direct transport economic efficiency cost £15-18bn
Delay costs £5.1bn
Wider economic costs £30-45bn

Source: Airports Commission analysis.

12

https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/266670/airports-commission-
interim-report-appendix-3.pdf
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The analysis undertaken in phase two of the Commission’s work is scheme specific
and considers the benefits and dis-benefits associated with each scheme, as set
out in the Airports Commission’s Appraisal Framework.'®

There are many ways to weigh up the pros and cons of airport expansion ranging
from the commercial assessment for an investor to the broader societal impact
assessment that would normally be expected to accompany a government
spending decision.

Although the Commission is not defining relative contributions it is likely that a large
proportion of the total scheme cost will be privately funded, though some elements
of the proposal, notably the associated improvements to road and rail access to
the airport, could require the investment of public funds. The commercial merits of
the scheme are considered under the financial and commercial case. The varied
nature of the sources of funding raise questions about the suitability of established
government appraisal methods which normally deal with schemes where the
majority of funding is public.

In order to undertake an economic assessment, the Commission have approached
the appraisal from both a microeconomic and macroeconomic perspective. This
dual approach draws on some methods used by Government but also considers

a wider perspective, giving the Commission a richer picture of the possible

impacts. We have also noted in Figure 2.1 how airline responses to an increase in
capacity may impact upon competition and connectivity which the Commission is
considering under the strategic case,* alongside a range of wider impacts including
passenger experience and spatial development. Figure 2.1 depicts the approaches
and assessments underlying each.

https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/300223/airports-commission-
appraisal-framework.pdf

SEO Economics have undertaken work on competition/connectivity impacts on the Airports Commission’s
behalf. The Commission remain interested in this subject and plan to undertake further work in the future.


https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/300223/airports-commission

Figure 2.1: Economic appraisal framework
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.8  The microeconomic approach on the left hand side includes many areas which

would normally be included in a government appraisal of such a scheme, where
the cost and benefits are weighed against each other. The Commission’s analysis

here is largely consistent with guidance broadly outlined in DfT’s WebTAG'® and the
HM Treasury Green Book'® and incorporates a large number of inputs, drawn from
across the Appraisal Framework, to build a picture of the scheme’s welfare impacts.
Some of these impacts are also covered in the strategic case, such as surface
access and local economy.
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5

6

https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/275125/webtag-tag-unit-a1-1-
cost-benefit-analysis.pdf
https://www.gov.uk/government/publications/the-green-book-appraisal-and-evaluation-in-central-governent
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The macroeconomic approach in the centre of this diagram is more innovative,
using a Spatial Computable General Equilibrium (S-CGE) model, which allows a
better understanding of the impact on the whole economy in terms of changes

in Gross Domestic Product (GDP) or Gross Value Added (GVA) as a result of the
scheme. This approach is novel and there are a number of uncertainties over the
causation and scale of these impacts. Therefore, the results should not be treated
as definitive, but rather as providing an indication of the ways in which investment
in enhancing aviation capacity and connectivity can support economic growth. The
GDP impact figures do not include any dis-benefits associated with impacts upon
the environment and wider society.

The welfare and GDP approaches provide different perspectives on the potential
impacts of airport expansion, as does the competition/connectivity work outlined in
the strategic case, and one should not be considered additional to the other, rather
they should be viewed at this point as complementary methods for understanding
the impacts.

In respect of the economic case, each scheme has been assessed against the
same ‘do minimum’ set of demand forecasts, which establishes what would
happen if N0 new long-term capacity infrastructure is developed, under five demand
scenarios. The ‘do minimum’ option was developed using the Commission’s
version of the DfT aviation forecasting model, which was extensively updated by
the Commission in phase one in response to comments to its Demand Forecasting
discussion paper.'” The latest forecasts underpinning the appraisal can be found in
the “Strategic Fit: Forecasts” report.

A scenario based approach is taken to assess the scheme. The future development
of the airline industry is inherently difficult to predict, particularly over a 60 year
period. Therefore five possible scenarios of future demand have been constructed,
building on the analysis presented in the Interim Report. Details of these scenarios,
and different approaches to handling carbon emissions, can be found in the
introduction to the business case.

The forecast outputs are described in the strategic case, for both carbon-capped
and traded systems, and are set out in detail in the document, “Strategic Fit:
Forecasts”. These also form the basis for this economic appraisal. The rest of
the economic case summarises results for each relevant area of the scheme
assessment. All the outputs here have been drawn from the analysis produced
by the Airport Commission and its advisors and further detail can be found in the
technical reports.

https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/73143/aviation-demand-
forecasting.pdf
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2.14 Table 2.2 below summarises which appraisal results have been calculated. This
shows which assessments will be monetised in this case and which are analysed
on a qualitative and quantitative, non-monetised basis.

Table 2.2: Appraisal result presented in the economic case

Appraisal results Assessment Global Relative Low-cost is Global

of Need Growth Decline King Fragmentation
of Europe

Carbon-traded (CT)/ CT CC CT CC CT CC CT CC CT CC
capped (CC)

Monetised

Transport economic
efficiency

Delays

Noise

Air quality

Carbon emissions

Biodiversity

Scheme and surface
access cost

Non-monetised

Wider economic
impacts

Surface access

Quality of life

Community

Place

Local economy

Water and flood risk

2.15 It has not been possible to assess the transport economic efficiency or wider
economic impacts under a carbon-capped forecast. This is because carbon
prices are much higher in the scheme option than the ‘do minimum’ meaning the
carbon policy component of the appraisal dominates the capacity appraisal. This is
particularly problematic as appropriate carbon policies have not been investigated
in detail. For example, carbon emissions have been forecast assuming that the
same technology is in use, whereas in reality, it might be expected that the higher
carbon prices associated with greater capacity could incentivise technological
developments and uptake which enhance the carbon efficiency of aircrafts. This
risks implying greater dis-benefits attached to cutting carbon than may be realistic.

18 Noise disbenefits under these scenarios have not been monetised, but a full quantified noise assessment has
been carried out to understand the differential impact compared to the assessment of need carbon-capped case.
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2.16

2.17

2.18

To test the sensitivity of its economic analysis to more stringent measures to control
carbon emissions, the Commission has tested the impact of DECC’s high carbon
price on its calculations of transport economic efficiency benefits, as opposed to
the central carbon price used as the basis for its carbon-traded scenarios.

What is also clear from the carbon-traded forecasts is that the carbon emitted

by the sector in 2050 is above the CCC'’s planning assumption in both the
baseline and ‘do something’ options for all scenarios. In the upper end scenarios,
(9lobal growth and low-cost is king) baseline emissions are more than 9 MtCO,e
higher than the planning assumption and around 14 MtCO,e higher with runway
expansion. If this was to be incorporated within the UK economy’s target of
reducing overall emissions by 80% relative to 1990 levels, it would require the
remainder of the economy to accommodate it by making further reductions of a
similar amount. However, the Commission notes the CCC’s advice that there is
‘limited confidence’ in the feasibility of this. Although reductions are relatively small
compared to the total reductions required (an addition of roughly 14 MtCO,e to an
existing reduction over 600 MtCO,g), they imply cuts in CO,e emissions of 85%
or more.

The Commission intends to carry out further work to complete a fuller economic
assessment of the case where UK aviation emissions are constrained to the CCC
planning assumption of 37 MtCO,e for its final report in summer 2015.

Welfare Impacts

2.19

2.20

2.21

34

All the following impacts have been monetised using methods detailed in the
Appraisal Framework. The majority of these are consistent with a standard DfT
WebTAG and HM Treasury Green Book approach, though some, such as the delay
assessment, follow new approaches developed by the Airports Commission.

All appraisal results in this section are presented in Present Value (PV) terms in 2014
prices over a 60 year appraisal period, starting from an opening of a Heathrow
North West Runway in 2026.

Non-monetised impacts are considered qualitatively and quantitatively and these
are included in the overall weighing up of cost and benefits. As with the monetised
impacts, these broadly follow the DT WebTAG and HM Treasury Green Book
approach, with some exceptions, such as the assessment of wider economic
impacts, which is drawn from the Commission’s macroeconomic S-CGE work.
Some monetised results on wide impacts are included in the final section of this
document but given the nature of this analysis they have not been incorporated into
the overall welfare cost-benefit comparisons.
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Monetised impacts

Direct impacts - Transport Economic Efficiency

2.22

2.23

2.24

19

Many of the costs and benefits attached to airport capacity expansion fall directly
on airports, airlines, passengers and the public finances. Quantifying such impacts
is important as part of the complete economic appraisal. The table below sets

out the estimated transport economic efficiency impacts (including impacts on
Government revenues) from a North West runway, allowing capacity at the airport to
increase to 740,000 air traffic movements a year.

There are significant passenger benefits from expansion as it allows passengers
to access the air network more conveniently and/or at lower cost. The expansion
lowers the shadow cost'® for airports that are constrained without the addition

of extra capacity; to the extent the airline market is competitive (and airports are
appropriately regulated if necessary), this will lead to a reduction in fares. As well
as providing a direct benefit to those who already use the airport, it also generates
further benefits for passengers who now choose to access the newly expanded
airport. In addition, passengers enjoy benefits associated with greater frequency

— 50 being more likely to be able to travel at their preferred time — and access to a
greater range of destinations without having to transfer. The connectivity benefits of
expansion are discussed in the strategic case.

The lower fares enjoyed by passengers are largely a direct transfer from airlines

to passengers. If reductions in shadow costs did not translate into reductions in
fares — but instead into a more pleasant travelling environment — then the producer
surplus dis-benefit would be lower than reported in Table 2.3 below. Partially
offsetting this, airlines may receive ‘new’ shadow cost revenue (that is, scarcity
rents) attached to greater demand if the airport becomes capacity constrained
again even after capacity has been added. There will also be the possibility for
airlines to increase passenger volumes as new capacity becomes available.

Shadow costs represent the extra cost of flying required to reduce passenger demand to a level within an
airport’s runway or terminal capacity. It can be thought of as a congestion premium, representing a fare increase
to passengers or general inconvenience of using an overloaded airport.
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Table 2.3: Passenger, producer and government impacts, present value
(£ billion, 2014 prices)?®

Relative
Assessment decline of Low-cost is Global
of need Global growth Europe king fragmentation

Passenger
benefits 48.4 124.9 55.2 129.3 411
excluding | to I?°
Producer
shadow cost (38.4) (100.5) (44.9) (103.9) (38.5)
impact
Government 18 7.8 2.2 7.9 21
revenue impact
Total 11.8 32.2 12.5 33.3 4.7
excluding I to |
Passenger
benefits to 1 10 | 6.5 9.7 3.8 8.3 56
IT‘t’;aI' including 18.3 42.0 16.4 41.6 10.3

Source: Airports Commission analysis.

2.25 Passenger benefits are heavily driven by passenger demand forecasts. Low-cost
is king and global growth, with the highest levels of forecast demand, have the
greatest benefit associated with adding capacity. These scenarios also see the
highest levels of carbon emissions from aviation, in both the ‘do minimum’ and
‘do something’ forecasts.

2.26 Table 2.4 below splits passenger benefits into UK origin, foreign origin and | to |
transfers. WebTAG recommends both UK and foreign origin passengers be
included in the appraisal, though the costs and benefits should be identified
separately.

2.27 Currently WebTAG recommends | to | transfer passengers should be excluded.
This raises a difficulty in this context, as a proportion of the costs of the scheme
(in which some proportion will be privately funded) are likely to be borne by such
passengers through higher aeronautical charges. So, to ensure consistency across
the appraisal, benefits to such passengers have been considered.

20 All values are shown in 2014 market prices, and, in the case of discounted and present values, are discounted

to 2014.
21 International to international interliners i.e. passengers who are transferring via a UK airport with their origin and

destination outside the UK.
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Table 2.4: Passenger benefits split by passenger type, present value
(£ billion, 2014 prices)

Total UK Foreign ltol
Assessment of need 54.8 33.9 14.4 6.5
Global growth 134.6 88.0 36.9 9.7
Relative decline of Europe 59.1 38.0 17.2 3.8
Low-cost is king 137.5 90.9 38.4 8.3
Global fragmentation 46.7 28.9 12.1 5.6

Source: Airports Commission analysis.

2.28

2.29

As noted above, it has not been possible to assess these benefits for the
Commission’s carbon-capped forecasts. Therefore, a sensitivity test has been
carried out on the assessment of need scenario using the DECC high carbon
price to assess the potential impact of raising carbon prices. This sees passenger
benefits decrease by 13% due to lower levels of demand growth, but Government
revenues rise from £1.8 billion to £7.9 billion. The result is that net benefits are
increased by 17% from £18.3 billion to £21.5 billion. The overall effect of higher
carbon prices will however vary according to the degree to which reductions in
demand growth are offset by higher Government revenues, and in some cases the
impact on the economic case may be negative.

The Commission has also reviewed the strategic capacity and connectivity benefits
of a North West Runway at Heathrow in both its carbon-traded and capped cases,
drawing upon the demand forecasting results set out in “Strategic Fit: Forecasts”.
This is also discussed in the Strategic Case.

Delay impacts

2.30

2.31

22
23

The delay impacts capture the benefits to airlines, passengers and the environment
of a reduction in delays at UK airports as a result of the proposed North West
Runway.

The methodology used has been formulated using the UK CAA Runway Resilience
Study?? and a study on the European airline delay cost reference values?
conducted by the University of Westminster. This is applied to the Commission’s
passenger forecasts across our five demand scenarios (see Table 2.5) for the
carbon-traded system.

UK CAA Runway Resilience Study (2008).
European airline delay cost reference values Final Report (Version 3.2) (2011).
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2.32 The benefits of reduced delays from the scheme range from £0.8 billion to
£2.2 billion, depending on the demand scenario under consideration. Under the
global growth scenario, benefits experienced by airlines account for 56% of the
total benefits.

Table 2.5: Total benefits from reduced delays, across scenarios, present
value (£ billion, 2014 prices)

Total benefits Total benefits
(exc. foreign)
Assessment of need 0.77 0.75
Global growth 0.83 0.73
Relative decline of Europe 2.21 1.81
Low-cost is king 1.40 1.15
Global fragmentation 2.11 1.68

Source: Airports Commission analysis.

2.33 The benefits of reduced delays are highest under the relative decline of Europe
scenario since delay benefits are driven by a combination of delay time savings and
the number of passengers or ATMs that these savings accrue to. When compared
to the ‘do minimum’ delay time savings are higher when the additional capacity
remains spare longer and so delays do not start to build up. This is the reason
benefits from reduced delays are lowest for the global growth scenario where large
number of passengers lead to the additional capacity filling up quickly, causing
delays to occur earlier than in other scenarios. It is likely that there will be further
additional benefits related to having a more resilient airport system which are not
captured in the monetised numbers above.

Noise

2.34 The noise impacts of the Heathrow Airport North West Runway have been
considered at a national and local level based on the assessment of need carbon-
capped scenario (see details in Table 2 above), alongside a sensitivity to consider
the highest passenger demand generating global growth carbon-traded scenario.

2.35 We have considered a wide range of noise metrics, details of which are available in
‘Noise: Local Assessment report’,?* in 2030, 2040 and 2050. The local appraisal is
based on detailed contour maps modelled using the UK Civil Aircraft Noise Contour

24 Noise: Local Assessment (2014).
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2.37

2.38
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model (ANCON). On a national level, 13 UK airports were modelled, the short listed
airports by ERCD and the other 11 modelled by Bickerdike Allen using the widely
available Federal Aviation Administration’s (FAA) Integrated Noise Model (INM).

We have monetised the noise impacts at a local level using noise contour and
population estimates to consider Annoyance, Sleep Disturbance, Acute Myocardial
Infraction (AMI) and Hypertension on Quality Adjusted Life Years (QALYs).?° The
calculations for these are based on guidelines found in the WHO Environmental
Burden of Disease as well as the ERCD report 1209,2¢ with an adjustment to make
the measure consistent with the Appraisal Framework. Essentially this approach
values noise impacts by estimating the number of years of life lost or spent with

a disability and multiplying these by well-established value for each QALY lost, to
provide the total monetised noise impact.

The analysis suggests that the scheme creates noise dis-benefits valued at
£1.5 billion (PV, 2014 prices) using the mid range figure using the assessment of
need carbon-capped forecast.

These monetised carbon-capped impacts are likely to represent a lower bound
dis-benefit. Carbon-traded noise impacts have not been monetised, but a noise
analysis under the global growth carbon-traded forecast, representing a high end
forecast for the Heathrow North West Runway scheme, has been carried out. In
contrast to the assessment of need carbon-capped forecast, on some metrics
(54 dBLAeq, 55 dBL ) the number of people affected in 2030 falls relative to the
‘do minimum’, although it rises in others, a rise is seen across a range of metrics?’
in the global growth forecast. By 2050, higher numbers than in the baseline are
seen in both forecasts, with the additional population over the ‘do minimum’
approximately 1.4-1.8 times higher in the global growth forecast.?®

Air quality

2.39

25
26

27
28

The aim of this module is to assess the impact of the Heathrow Airport North West
Runway scheme on changes in air quality levels with regards to the pollutant impact
of additional flights, compared to the ‘do minimum’.

Quiality Adjusted Life years are a measure of years spent in perfect health, free of disability or disease.

There are limitations and uncertainties associated with such monetisation, for further detail of these and the
methodology used please refer to 5. Noise: Local Assessment, ERCD Report 1909: “Proposed methodology
for estimating the cost of sleep disturbance from aircraft noise” (2013) and the WHO Environmental Burden of
Disease guidelines.

54 dBL,,,, 57 dBL,,,, 55dBL,, and N70 >50.

These figures may represent an over-estimate as the baseline for the global growth carbon-traded forecast
would in practice be higher than the baseline used from the assessment of need carbon-capped forecast.
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2.40 Theimpacts of the pollutants, NO , PM. and PM, . are considered with regards to

their national and local impacts, though only NO,_and PM, S are monetised since
PM, , is a subset of PM, . The total UK impacts have then been monetised using
DEFRA* values. The damage cost per tonne of NO_ is £1,038 in 2014 prices, which
is a standard for all sources and a fixed unit across the UK. The cost of a tonne of
PM,, is dependent on the area within the UK that the pollutant is emitted and the
source of the pollutant. Results of the assessment of need analysis are shown in
Table 2.6 below.

Table 2.6: Value of monetised air quality impacts, at present value,
(£ million, 2014 prices)

Monetised value

over 60 year appraisal period

NO,

373.1

PM

10

121.2

Total emissions dis-benefit 494.3

2.41

242

These impacts are small compared to other monetised elements of the economic
case reflecting the limited impact on air quality at national level of airport expansion.
They do not, however, take account of changes in the risk of exceeding regulated
limit values at local level, which are covered in the Sustainability Assessment.

The values presented above are based on a carbon-capped forecast (carbon-
traded values have not been calculated). The carbon-capped figures above are
likely to represent a lower bound to the air quality dis-benefit due to the higher
number of passengers and journeys to the airport under a carbon-traded system.

Carbon

2.43

244

29
30

40

The carbon emissions from increased ATMs have not been monetised in this
economic analysis. This is because it is assumed that aviation is part of an aviation
emissions trading scheme, meaning that there is no need to monetise carbon
emissions in such scenarios as the scheme does not increase overall emissions —
this is in set out in WebTAG Unit A3.%°

Carbon impacts of surface access, airport operations and construction and
associated infrastructure are set out in tables 2.7 and 2.8 below:

DEFRA — Department for Environment, Food and Rural Affairs.
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/313826/webtag-a3-
environmental-impact-appraisal-may2014.pdf
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Table 2.7: Carbon assessment for Heathrow Airport North West Runway,

change in MtCO,

Area of Emissions

Additional MtCO e over 60 year

appraisal period

Passenger surface access 5.7
Airport operations energy & fuel use 2.2
Construction of airport facilities & surface 113
access infrastructure

Total 19.2

Source: Airports Commission analysis.

Table 2.8: Value of monitised carbon impacts for Heathrow Airport North
West Runway, present value (£ million, 2014 prices)

Area of Emissions

Additional dis-benefit over 60 year

appraisal period

Passenger surface access 358.8
Airport operations energy & fuel use 135.3
Construction of airport facilities & surface 553.0
access infrastructure

Total dis-benefit 7471

Source: Airports Commission analysis.

2.45 The carbon impacts are the second largest monetised dis-benefits for the scheme,
after noise. However, the carbon-capped figures above represent a lower bound to
the dis-benefit due to the higher number of passengers and journeys to the airport

under a carbon-traded system.

Biodiversity

2.46 This module aims to assess the impact on the biodiversity of area surrounding
the airport, paying particular attention to protected habitats and species. As such,
sites of interest were identified within various distances of the site according to the
species in question and assessments made of the likely extent of impact.

2.47 The Heathrow Airport Northwest Runway scheme involves direct land take impacts
on three local non-statutory designated sites (Old Slade Lake LWS, Lower Colne
SMINC and Stanwell Il SNCI), including potential impacts on a nationally rare
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2.48

plant species (pennyroyal), and would result in losses of Priority Habitats including
deciduous woodland, traditional orchard and rivers and brooks. The outline cost
estimate for provision of compensatory mitigation habitat for direct habitat loss

is between £2.2 million and £6.6 million calculated on the basis of the use of
management agreement or land purchase options respectively.®

Overall the loss of 60ha of woodland and 431ha of agricultural land are the most
significant impact for eco-system services. The total value of ecosystem loss is
estimated to be between £6.3 million and £15.8 million over the course of the
60 year appraisal period. These impacts are small compared to other monetised
elements of the economic case.

Non-monetised impacts

Wider economic impacts

2.49

2.50

2.51
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32
33
34
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In its Interim Report the Commission found the costs to the economy of a capacity
constraint could be between £30 billion and £45 billion (PV 2013 prices 2021-
2080). This analysis produced clear evidence that these effects are significant and
potentially large driven by impacts on trade, Foreign Direct Investment (FDI) and
tourism effects.®

These findings were supported by findings from a literature review undertaken

by Steer Davis Gleave for the Commission. Trade in services, industries with the
highest propensity to fly, were found to be of significant economic value to the UK.
For example, the financial sector makes up around 28% of UK service exports and
23% of total global financial exports.® Trade in many goods, particular high-tech
sectors such as pharmaceuticals and high-tech machinery, are highly dependent air
freight which accounted for 31% of the UK’s total non-EU imports and 46% of the
UK’s total non-EU exports in value terms in 2011.34

The literature review also found aviation has an important role in attracting FDI.
Strauss-Kahn and Vives (2009), for example, found that the probability of firms in
the US relocating to a particular location increased by 90% if there is large airport
nearby or 40% if there is a small airport. In addition, tourists spending, which is
also significant, was worth £19 billion to the UK economy in 2012, with over 80%

These indicative habitat offsetting costs are adapted from the Defra 2011 ‘Costing Potential Actions to Off-set
the Impact of Development on Biodiversity’ and do not cover construction costs for the river diversions or other
capital works.

https://www.gov.uk/government/publications/airports-commission-interim-report

BIS (Feb 2012) “UK trade performance across markets and sectors”.

HMRC analysis.


https://www.gov.uk/government/publications/airports-commission-interim-report
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http:effects.32
http:respectively.31
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arriving by air. The value of outbound tourism from the UK was £32 billion in 2012,
which negatively affected the overall UK trade balance.®®

Further work has been undertaken by the Commission to consider the possible
size of some of the possible wider economic impacts alongside its S-CGE
modelling programme. The only impact listed in this work potentially affecting the
wider economy from a WebTAG perspective is related to productivity, which feeds
through only from trade, in the model, amounting to between £4.1-8.1 billion.3°
However, results have not been incorporated into the welfare cost-benefit analysis
since they exclude other likely wider economic impacts such as FDI and tourism
and are not calculated using techniques from a standard WebTAG appraisal.®” The
developing nature of this analytical approach means that these results are subject
to significantly more uncertainty than those generated through the more established
WebTAG approach.

On the basis of analysis done as part of the Interim Report and the size and scale
of the results from the S-CGE work, the wider economic impacts are expected to
have a strongly positive impact on the economic case. The impact would be largest
under the global growth and low-cost is king scenarios.

Local economy

2.54

2.55
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The Heathrow North West Runway scheme will bring about both positive and
negative impacts for the local community in terms of changes to employment, local
transport links, housing stock, social infrastructure and land use.

Depending on the scenario, the estimated additional jobs ranges between 47,400-
112,400 jobs in 2030, and 64,100-108,300 jobs in 2050.% The upper end of the
figure represents the global growth scenario, while global fragmentation represents
the lower end of the range. The direct jobs related to the airport are anticipated

to remain relatively low skilled, as in the ‘do minimum’. The additional jobs are
summarised in table 2.9.

ONS IPS 2012.

These numbers are in present value terms, 60 year appraisal in 2014 prices.

Our current approach currently only considers the productivity impacts associated with additional trade, not FDI
or Tourism as found in the previous literature, and other wider economic impact such as those from increased
competition. We have also used an Equivalent Variation technique to convert the GDP figures into welfare units,
which not consistent with a normal WebTAG appraisal.

This is a gross estimate, so does not take into account any negative employment effects in other areas as a
result of the inflow to the airport’s local economy. This approach is not fully WebTAG compliant.
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Table 2.9: Additional jobs for Heathrow Airport North West Runway

Year Assessment Number of jobs
Additional jobs 47,400-112,400
2030 (compared to baseline)
Jobs (total) 238,000-349,400
Additional jobs 64,100-108,300
2050
Jobs (total) 206,500-329,500

Source: Airports Commission analysis.

2.56

2.57

An alternative approach to assessing the number of jobs created comes from the
S-CGE model, with an estimated 179,800 net jobs created under the assessment
of need scenario by 2050. This figure is the net impact of the scheme, so takes
into account any displacement effects, but it is still larger than the Commission’s
estimates as it includes the catalytic impacts of the scheme. These effects arise
as a result of the wider benefits that air travel provides, improving connectivity

and reducing costs through reduced travel times, a greater choice of destinations
and more regular flights, as well as reduced country to country trade costs. This
increase in available destinations also expands the potential markets for businesses,
which benefit workers, intermediate goods and services. There may be increased
competition across countries with the ability of firms to access new markets which
would improve efficiency. These effects lead to an increase in employment in the
economy, with the largest gains in the manufacturing and services sectors, which
are trade intensive.

Growth of jobs and businesses associated with the airport has the potential to put
pressure on housing in the local area. Table 2.10 below demonstrates the range in
the forecast of homes required as a result of airport expansion. Of the additional
employees the number seeking residences in the local area is assumed to be
consistent with the baseline, at 63%; a conservative assumption given the wider
catchment area enabled by the surface access improvements planned.

Table 2.10: Additional homes needed for Heathrow Airport North West Runway

2030 Low high
Additional homes (direct employees) 11,000 26,100
Additional homes (total employees) 29,800 70,800

Source: Airports Commission analysis.
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The high end numbers are significant and could present delivery challenges, but,
there are many reasons why the additional housing required is unlikely to be as high
as these figures, depending on the assumptions made about population growth,
net migration, unemployment and out-commuting. In addition, this housing will
typically be provided in a phased manner and across the entire assessment area®
and the demands on an individual local authority are likely to be less substantial.
Increased housing densities and renovation of brownfield land could be considered
in meeting this need (which could result in additional costs). This additional housing
will need to be supported by additional social infrastructure including schools and
GP practices.

The local economic impacts are expected to have a positive impact on the overall
economic case. This would be strongest in the global growth and low-cost is king
scenarios, and have the smallest impact in the global fragmentation scenario.

Community

2.60

2.61

2.62

2.63

39

The objectives associated with the community assessment are to manage and
reduce the effects of housing loss on local communities and to reduce or avoid
disproportionate impacts on any social group.

The main impact on the local community would be felt in terms of lost housing,
with 783 houses expected to be lost to enable the delivery of the Heathrow
Airport North West Runway and associated infrastructure. In addition, access to

a small number of community facilities would be more difficult, including a primary
school, community centres and some recreation ground. Financial support and the
provision of alternatives nearby would mitigate the lost facilities, and compensation
would be provided for housing loss.

The unmitigated community impacts would have a negative impact on the
economic case. If appropriate and effective mitigation is provided, this impact could
be neutral. This would not be expected to vary significantly across the demand
scenarios.

A high level equalities screening identified potential disproportionate impacts
on certain groups, but insufficient data was available to confirm this. A fuller
assessment may be necessary as detailed plans are developed.

The assessment area consists of the local authorities of Hounslow, Hillingdon, Ealing, Slough, Spelthorne,
Windsor and Maidenhead, Richmond upon Thames, Runnymede, Harrow, Bracknell Forest, Reading, West
Berkshire, Wokingham and South Buckinghamshire.
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Place

2.64

2.65

2.66

2.67

2.68

2.69

2.70

The aim of the module is to assess the impacts of the Heathrow Airport North West
Runway scheme upon land take, landscape, waste and heritage.

The land take of the airport is estimated at 569ha for the airport development and
an additional 294ha for related surface access improvements and flood storage.

A mix of land types are affected, with just under half being agricultural land and the
rest a variety of commercial, residential, and recreational.

A total of 783 residential properties lie within the airport land take and are likely
to need to be demolished. An additional 289 residential properties lie close to the
surface access routes and could also be lost depending on detailed route and
construction design. Approximately 694ha of the scheme’s land take, including
surface access, lies within designated Green Belt land and the development will
significantly change the land use within this area.

The assessment for landscape considered the potential changes to physical
elements in the landscape along with visual perception. The impacts are likely to
be more pronounced during the construction phase than operation but some areas
would continue to experience significant adverse effects during operation. Some of
these effects would be permanent and may require compensation.

The waste assessment found the greater number of passengers would increase the
production of waste by approximately 47,000 tonnes.

The heritage assessment assesses impacts on designated cultural heritage
assets. 21 designated heritage assets have been identified within the land take
area which would be directly affected, although proposals for mitigation have been
suggested by HAL. In addition, a further 54 assets have been identified within the
Intermediate®® Study Area (up to 300m outside the development footprint) and 166
in the Outer Study Area (up to 2km outside the development footprint).

On the basis of this assessment, impacts on place are considered to have a
negative impact on the economic case. This is not be expected to vary significantly
across demand forecast scenarios.

Quality of life

2.71

40

46

The Commission has published a study and literature review considering
how airport expansion may affect quality of life. Analysis of this kind for major
infrastructure scheme has not previously been undertaken.

Intermediate Study Area — 300m study area around the development footprint of each of the proposed options
(Size suggested in HA208/07 for scoping studies).
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The analysis considered quality of life impacts associated with changes in subjective
wellbeing measures (life satisfaction, sense of worthwhile, happiness, anxiety and
positive affect balance). The project found there are both local and national quality
of life impacts associated with airport development and, particularly at local level,
there is a degree of ‘bundling’ of effects, in which positive and negative effects,
whilst felt acutely by individuals, broadly balance out over a larger population.

For the Heathrow Airport North West Runway scheme the national impact on
quality of life is likely to be positive, with negative impacts due to increased carbon
emissions more than offset by the net positive impact on jobs and increased
connectivity for leisure trips. Locally, the main impacts would be expected to be
from noise alone (which would be negative) and increased local employment (which
would be positive), leading to a broadly neutral overall impact.

On this basis, the overall effect on the economic case is expected to be neutral.
This would not vary significantly across forecast scenarios.

Water and flood risk

2.75

2.76

2.77

The Heathrow North West Runway scheme is estimated to create demand from the
airport for an additional 15% of potable water per year by 2026 rising to 71% by
2050, compared to 2013, in an area which is already under water stress.

Approximately 12km of existing watercourse would be ‘lost’ with diversion of

the Colne Brook, parts of Duke of Northumberland’s River and River Colne. The
creation of a new channel, the ‘River Colne Spur’, confluence is likely to have a
significant residual impact. Approximately 3km of open channels would need to
be culverted, running contrary to efforts by the Environment Agency to provide
environmentally-friendly flood schemes. There could also be residual water quality
impacts arising from polluted runoff. Major changes to the fluvial environment pose
major flood risk even with mitigation measures.

Heathrow North West Runway proposer HAL has proposed schemes such as
greywater recycling and rainwater harvesting to mitigate this risk and though the
Commission has not been able to accurately assess the effectiveness of these
mitigation schemes, the proposed levels of reduction appear optimistic. Therefore
consider the scheme to have a slight adverse impact on the economic case. This
would not be expected to vary significantly across demand scenarios.
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Surface access

2.78

2.79

2.80

2.81

The surface access components of the scheme are based on three broad
categories of surface transport project:

¢ those which are already committed and funded;

¢ those which are likely to be required by 2030 to meet background demand
regardless of airport expansion; and

¢ those which are required specifically to support the scheme.

The first category includes major investments, such as Crossrail and HS2 (with

a shuttle provided between Old Oak Common and Heathrow), as well as more
incremental capacity enhancements to infrastructure including as the Piccadilly Line
and the M25. The second category includes Western Rail Access to Heathrow,

as well as further managed motorway projects on strategic links connecting to the
airport. The costs of these projects have not been associated with the Heathrow
Airport North West Runway scheme. Accordingly, the economic benefits of these
projects have also not been associated with the scheme.

Of the schemes falling into the third category, some are further investments in road
capacity required to ensure that congestion levels do not become unacceptable
due to any increase in airport traffic. As these are largely related to ensuring there
is no worsening of the baseline experience, they are not assumed to have a
noticeable economic benefit. Others relate to the redesign of local and strategic
roads in the vicinity of the airport site, to accommodate the expanded airport

site, including the tunnelling of the M25. These are not assumed to produce any
economic benefits in their own right.

One further scheme, Southern Rail Access to Heathrow, has been included as a
specific intervention to support the Heathrow Airport North West Runway scheme.
This scheme would produce journey benefits for passengers travelling to the airport
from a number of areas, most notably those parts of London whose proximity to
Waterloo is substantially better than to Paddington or any of the Crossrail stations.
These benefits, however, must be set against the loss of ability to use the train
paths that would be used for Southern Rail Access to meet commuter demand
growth on routes into Waterloo.

Scheme and surface access cost

2.82
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The scheme cost is made up of several elements. On the airport site these include
the runway itself, any associated airport infrastructure such as taxiways, aprons,
terminals, navigation and other technical equipment, as well as the geological works
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required to prepare the site. Outside the airport, these costs include any possible
compensatory habitats, flood defences or other mitigations that are likely to be
necessary, as well as the cost of the additional surface transport infrastructure (over
and above any investment to meet background demand growth) that would be
required to accommodate additional passengers to and from the expanded airport.

The Commission makes no judgement as to who should bear these costs and

in its analysis recognises that historically these have been split between the

public and private sectors. However, in its analysis the Commission considers the
situation where the public sector funds the surface transport requirements and the
private sector airport funds the remainder of costs on and off the airport site. The
Commission also considers the case where the private sector airport funds all on
and off airport costs.

Airport development

2.84

2.85

The Commission has estimated the capital costs associated with each scheme

by reviewing the infrastructure plans for the new runway to identify the necessary
works and breaking these down, as far as possible, into individual items. In addition,
the Commission has included estimates appropriate allowances for risk and a range
of values for optimism bias.

The Airports Commission’s view of the total costs of building the Heathrow Airport
North West Runway scheme is £18.6 billion. This cost does not vary significantly
between scenarios as in all cases the infrastructure is built before 2050. The

design capacity of the proposed infrastructure is for 130 million passengers. Some
Commission forecast scenarios see passenger numbers exceed this level by 2050,
which would be likely to entail either some reduction in passenger experience due to
higher crowding levels or investment in additional capacity. The PV costs of Airport
Development are estimated at £13.4 billion. Details can be found in Table 2.11.

Surface access development

2.86

As part of its Surface Transport appraisal process, the Commission identified

two baselines. The “core baseline” contains surface transport schemes which

are already committed and funded, while the “extended baseline” contains those
schemes which the Commission considered it was likely Government would need
to fund before 2030 to meet background demand on the transport networks,
regardless of decisions on airport expansion. Surface transport interventions
contained within either baseline have not been included in the Commission’s cost
estimates for airport schemes. Surface transport costs which are required to
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support expansion specifically, however, have been included in the assessment of
scheme costs.

Total scheme cost

2.87 The total costs of delivering the scheme are set out in Table 2.11 below for the
four forecast scenarios considered in the Commission’s commercial and financial
analysis. As benefits are calculated on a present value basis, scheme costs have
been converted into a present value to enable a consistent comparison.

Table 2.11: Scheme capital expenditure costs per scenario (£ billion, 2014 prices)*

Scenario: AoN carbon- AoN carbon- Global growth Global

capped traded carbon-traded fragmentation
carbon-capped

Scheme Capex 18.6 18.6 18.6 18.6

(2014, Real)

Scheme Capex 13.4 13.4 13.4 13.4

(2014, PV)

Surface Access 5.7 5.7 57 57

Costs

(2014, Real)

Surface Access 3.4 3.4 3.4 3.4

Costs

(2014, PV)

Total 24.3 24.3 24.3 24.3

(2014, Real)

Total 16.8 16.8 16.8 16.8

(2014, PV)

Source: Airports Commission analysis.

2.88 Scheme costs include 20% risk and 20% mitigated optimism bias. This represents
the Commission’s assessment of costs taking into account the level of development
of the concept undergone to date but still reflecting a considerable amount of
uncertainty that remains at this stage. The surface access costs include the cost
of building operating and maintaining the infrastructure but do not include any
revenues. Surface access costs include an optimism bias allowances of 44% for
road schemes and 66% for rail schemes.

41 Further details can be found later in the business case under the commercial and financial case. These figures
present a range around just the scenarios and treatment of carbon, for further sensitivity analysis and other
possible ranges, please consult the cost and commercial case.
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Weighing up the cost and benefits

2.89

2.90

2.91

There are many ways to weigh up the pros and cons of airport expansion ranging
from a commercial assessment for an investor to the broader societal impact that
would normally accompany a government spending decision. The unique nature

of the airports funding model in the UK means that many different approaches

are relevant to this question. Although the Commission is not defining relative
contributions, it seems likely that the majority of financing will be determined by the
commercial decisions of investors, but also that some key elements of the proposal
will require some investment of public funds.

The financial case views the question through the prism of the commmercial investor
whilst this economic case looks at the proposal from the broader perspective of
investing public funds and the social costs and benefits. To that end the varied
nature of the sources of funding raise questions about the suitability of established
government appraisal methods which normally deal with schemes where the
majority of funding is coming from the public purse.

Table 2.12 below summarises the Commission’s monetised and non-monetised
appraisal results.
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Table 2.12: Heathrow Airport North West Runway costs and benefits,
present value (£ billion, 2014 prices)

Appraisal results Assessment Global Relative Low-cost Global
of Need Growth Decline is King Fragmentation

of Europe

Carbon-traded (CT)/ CT CC CT CC CT CC CT CC CT CC
capped (CC)
Monetised
Transport economic 18.3 42.0 16.4 41.6 10.3
efficiency
Delays 0.8 0.8 2.2 1.4 2.1
Noise (1.5)
Air quality (0.5)
Carbon emissions 0.7)
Biodiversity (0.02
to

0.07)
Scheme and surface | (16.8) | (16.8) | (16.8) (16.8)
access cost
Non-monetised

Surface access
Quality of life

Community

Place

Local economy

Wider economic
impacts

Water and flood risk

2.92 To assess the non-monetised impacts colour coding is used to represent the
Commission’s view as to the likely direction of the impact compared to the ‘do
minimum’. Dark red is strongly negative, light red is slightly negative, grey is neutral,
light green is slightly positive and dark green is very positive.

2.93 Considering the scheme by comparing total costs to the overall benefits the
analysis shows there is a strong case for a Heathrow Airport North West Runway
under certain scenarios, with greater risks associated with others.

2.94 Taking the monetised benefits first, with scheme and surface access costs
amounting to £16.8 billion in PV terms and with noise and other environmental
dis-benefits totalling £2.7 billion,*? under low-cost is king and global growth there is
a clear positive net benefit associated with such a scheme, via the large transport

42 This dis-benefits figure is calculated for the assessment of need carbon-capped scenario. Looking at a wider
range of scenarios would allow further analysis of the scale of dis-benefits to inform the assessment.
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economic efficiency benefits of up to £42 billion. The significant potential wider
economic benefits would strengthen the case further. Conversely, however, it is
important to note that these scenarios see carbon emissions significantly in excess
of the CCC'’s planning assumption for aviation in 2050. Any action to address this
would be likely to affect the scale of benefits achieved.

Passenger growth at the airport would drive significant increases in ATMs and
destinations served at Heathrow. At the national level, the Heathrow Airport North
West Runway would facilitate growth in capacity and connectivity, with both seat
capacity and the overall size of the UK route network growing compared to the
‘do minimum’. Further details of the connectivity impacts can be found in the
strategic case.

Under the assessment of need, relative decline of Europe and global fragmentation
scenarios the economic case is more marginal, largely due to lower passenger
demand driving lower transport economic efficiency benefits. Transport economic
efficiency impacts are lowest under the global fragmentation scenario, at £10.3
billion, meaning this scenario delivers the lowest benefits and the case for the
Heathrow Airport North West Runway is weakest here. The extent which the noise
impacts can be mitigated could also play a role in the overall economic case.

Nonetheless there are likely to be wider benefits which are not picked up in

the welfare analysis. There will be benefits to passengers in terms of improved
connectivity and access to new markets and destinations, reduced delays as
constraints are relieved across the system and possible further benefits from
improved resilience. In addition the non-monetised positive impacts on the local
economy and wider economy are likely to be significant, even under the global
fragmentation scenario. Particularly under global fragmentation these impacts
become important in determining the overall case for expansion.

The ratio of costs to benefits when looking specifically at public sector expenditure
would depend on the level of contribution made. On the basis that the public sector
might only contribute the costs of surface access, the benefits clearly outweigh
those costs under any scenario, but that is only one potential outcome. The overall
cost to the public sector could be higher or lower.

GDP/GVA impacts

2.99

To understand the GDP impacts associated with the Heathrow Airport North West
Runway scheme the Airports Commission have worked with PwC to develop an
S-CGE model. This analysis is not a welfare analysis, but considers the possible
scale of GDP impacts of the Heathrow Airport North West Runway scheme. The
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2.100

2.101

2.102

43

54

S-CGE model developed for this phase of the Commission’s work is a significant
extension to the CGE model used to estimate the impacts in its Interim Report.*® It
should be noted that this is a relatively novel way to consider the impact of airport
expansion, with only one recent example (Sydney) where it has been applied to
airport infrastructure investment. The outputs should therefore be treated with some
caution.

Given the scale of investment and possible economic impacts found in the
Commission’s previous work, airport expansion is expected to impact on the
macro-economy. In light of this, the Commission have chosen to use a CGE model
to gain better understanding of how these impacts transmit through the macro-
economy to effect GDP via interactions between firms (domestic and international),
households and Government.

In order to estimate these impacts 5 channels have been identified through which
airport expansion could have such an impact:

e Changing passenger flows resulting in changes in the level of spending by
households and firms in the UK and overseas;

e Productivity impacts associated with changes in the level of trade (eg.
companies becoming more efficient as a result of being better connected to
international markets);

* Frequency impacts feeding through to Total Factor Productivity (TFP) across
the economy and those sectors most closely linked to the aviation sector;

e Changes in the Transport Economic Efficiency (transfers of producer and
consumer surplus) filtering through the economy via changes in household
spending and airline revenue streams; and,

e [nfrastructure (airport and surface access) construction can boost the economy
as economic resources are diverted to relatively more productive use.

The Commission’s analysis considers all five demand scenarios in a carbon-traded
world. The transmission mechanisms are numerous and the results included here
provide only a summary of the main impacts under the Heathrow Airport North

For its Interim Report the Airports Commission undertook work with PwC to estimate the cost associated with a
capacity constrained airport system. PwC undertook econometric analysis to evaluate the relationship between
seat capacity and GDP and found there to be bi-directional causality between the two variables. Using the
elasticities from this econometric work a Total Factor Productivity change related to this elasticity was fed into
the CGE model based on the reduced seat capacity in a constrained airport system. This year we have taken
quite a different approach which produces spatial and sector level outputs and the impacts have been fed in
to the model via 5 separate channel as listed above. The larger number of channels included leads to higher
benefits, but also a richer analysis but with a higher level of uncertainty.
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West Runway scheme across the five scenarios. The profile of Heathrow Airport
North West Runway’s GDP impact results across all scenarios is shown in Figure
2.2 below.

Figure 2.2: Overall GDP impacts for all scenarios
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of Europe is King Fragmentation

Source: Airports Commission analysis.

2.103 For the purpose of explanation we have focused on a description of how each
channel feeds through to overall GDP under the assessment of need scenario. The
reason for this is that the results show the assessment of need scenario provides a
middle ground between two distinct groups of scenario results: at the upper end of
the range low-cost is king and global growth; and at the lower end relative decline
of Europe and global fragmentation. Figure 2.3 below provides a breakdown of
results via the contribution made by each of the 5 channels highlighted above. Table
2.13 below covers a short explanation based on how the S-CGE model tracks
these impacts through the economy to the modelled overall level of GDP generated.
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Figure 2.3: GDP results in an assessment of need scenario on level of real
GDP compared to the ‘do minimum’
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Source: Airports Commission analysis.

Table 2.13: ‘Assessment of need’ GDP impact description

Impact

¢ |nitially GDP impacts are driven by construction of both the airport and surface
access infrastructure. This is driven by demand and supply side factors.

— Demand side factors: where the economy orientates itself towards
construction, having multiplier effects via procurement of materials and other
inputs to the construction process; and

— Supply side factors: More capital availability should stimulate workers’
productivity. It is also likely that wages in the sector will increase and
unemployment decrease, putting a further upward pressure on GDP.

Phase 1 — construction phase

¢ While the construction sector expands other (relatively less productive) areas
may contract. It is also worth noting that construction is largely funded by a
reduction in consumption, and that during and after this phase growth in GDP is
negatively offset by small reductions in consumption from households restricting
their consumption in anticipation of higher future returns.
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Phase 2 — operating phase

e Upon scheme opening in 2026 GDP impacts rise rapidly until the late 2030’s.

This is mainly driven by productivity impacts associated with increased trade (as
businesses are better connected to and able to access international markets,
and able to benefit from knowledge spillovers). This is a supply-side boost to
productivity and output potential.

Passenger flows also account for a sizeable proportion of the GDP impacts.
This is driven by changes in the number of inbound and outbound passengers
expenditure. Outbound tourists have a higher multiplier effect, due to supply
chain impacts on products which are no longer consumed in the UK, than
inbound tourists with a smaller multiplier, due to the relative productivity of the
related spending in sectors such as accommodation and restaurants.

In the late 2030’s both the transport economic efficiency*® and frequency
benefits start to become more significant:

— The transport economic efficiency demand side benefits start to appear as
airlines are unable to charge the level of scarcity rents as compared to the ‘do
minimum’, with consumers being charged lower airfares than otherwise would
have been the case. This makes businesses more efficient and provides
non-business passengers with more available disposable income, which is
then spent elsewhere having multiplier effects on the economy. The reduction
in airline profits has a slight countering effect on this depressing GDP, which
later reduce due to the expanded size of the sector via increased passenger
numbers from high capacity; and

— Frequency benefits also start to boost productivity as business passengers
experience lower effective journey times as a result of new routes, more
frequent flights and higher resilience of flight and airport operations.

2.104 The pattern of results and how they feed through the economy is broadly similar in

44

45

the other scenarios but to a different scale and timing. In order to better understand
how these impacts differ we have calculated a PV in 2014 prices for each scenario,
which are presented in table 2.14 below. Construction economic impacts are not
normally included since we would assume 100% displacement.* Though this
unlikely to be so clear cut it is difficult to estimate an appropriate level, especially
given factors such as the potential use of foreign labour or equipment and potential
for outflows on the cost side.

The final impact on the transport economic efficiency numbers does not include the impact of higher
aeronautical charges.
The impacts of construction can be found in the ‘Economy: Wider impact assessment’ PwC paper.
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Table 2.14: GDP impacts all scenarios, present value (£ billion, 2014 prices)

Total impacts (exc. construction)

Assessment of need 147
Global growth 211
Relative decline of Europe 112
Low-cost is king 210
Global fragmentation 118

Source: Airports Commission analysis.

2.105 We have also undertaken a sector analysis to better understand how these impacts
filter through the economy. Unsurprisingly the air passenger transport and freight
sector is £2.7 billion (15% larger when compared to the ‘do minimum’ in 2050.
Likewise sectors with international linkages also benefit, with sectors such as
manufacturing around 2% larger in 2050 compared to the ‘do minimum’. This is
driven by the lower cost of transport making these sectors more competitive and
therefore more productive.

2.106 The air freight industry will help facilitate some of the GDP growth, increasing the
ability of UK businesses to supply more customers in more overseas markets,
and in quicker time. Analysis of a Heathrow North West Runway suggests that the
freight sector’s contribution to GDP could be 3.8% higher than the ‘do minimum’ in
2050. Activity around Heathrow could increase as large and small freight operators
increase their operations there, although other freight locations should also benefit,
as an expanded Heathrow benefits the whole freight distribution network.

2.107 Further work is required to test and validate the approaches taken in some areas.
For example, the analysis presented here provides the results for a carbon-traded
world and the Commission may wish to consider further what the economic
impacts are in a carbon-capped world, where demand may need to be to some
degree lower. We would also be keen to review how the inputs (such as consumer
and producer surplus) are channelled into the economy and investigate other
possible mechanisms which may impact upon the results.

2.108 The overall scale of benefits therefore is uncertain at this stage. Nonetheless, the
analysis does provide a clear indication that there may be substantial positive GDP/
GVA effects from investment in aviation capacity and connectivity. The Commission
has published as part of its consultation materials a detailed report by PwC setting
out the approach taken and the results obtained, and the Commission would
welcome responses on how this analysis may be developed further.
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The analysis suggests that under all scenarios the GDP/GVA impact maybe very
substantial. The analysis also shows there are rapid increase in GDP impacts upon
scheme opening over the first decade. This is driven by the transport economic
efficiency and passenger flow numbers initially with growth remaining on a steadier
trajectory, with additional gains from transport economic efficiency and frequency
benefits thereafter.

The difference in the size of these impacts from the transport economic efficiency
benefits are driven by the differences between a partial equilibrium analysis, as used
in the welfare analysis, and a general equilibrium approach. The general equilibrium
approach estimates the secondary economic impacts, dynamic interaction between
sectors, regional impacts and assumptions around imperfect competition, which
differ from those calculated for a welfare appraisal.

Conclusions

2.111

2.112

Both the welfare impact and GDP/GVA results show that the Heathrow Airport
North West Runway scheme has the potential to deliver a net positive benefit
across a number of scenarios. The direct benefits listed under the welfare approach
are potentially a substantial net positive under global growth and low-cost is king
scenarios, marginally net positive under assessment need and relative decline of
Europe scenarios and marginally net negative under global fragmentation. The
additional non-monetised impacts are driven by potential wider economic benefits
and local economy benefits, lifting all the net positive scenario results and bringing
the global fragmentation scenario overall results closer to a net positive.

The GDP/GVA impacts tell a similar positive story with impacts ranging from
£112 billion in relative decline of Europe to £211 billion in global growth scenario.
These impacts build up very quickly following the opening of the new runway and
are sustained consistently thereafter. This approach excludes environmental and
other social impacts but accounts for how the benefits of airport expansion can
transmit through to the wider economy. The approach is far more novel so results
should be treated with some caution.
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Financial and Commercial Case

Introduction

3.1

3.2

3.3

3.4

In the Airports Commission Appraisal Framework the purpose of the financial

case is to assess the overall cost and sources of funding for the scheme; and

the purpose of the commercial case to assess the risks around commercial
deliverability, including discussing options for public sector contribution. In
conducting its assessment against this framework the Commission has also, where
appropriate, applied the principles of HM Treasury Green Book.

The Green Book advises that the financial and commercial cases should
demonstrate that the ‘preferred option’ results in a viable procurement and a well-
structured fundable and affordable deal. However, the HM Treasury Green Book

is intended to develop an already identified preferred option and ensure the best
value for money for the public spending required to deliver that option. The Airports
Commission has not yet identified a preferred scheme, nor how that scheme
should be delivered. Moreover, the Commission is assessing the business case for
schemes which will ultimately largely involve delivery by the private owners of the
relevant airports using privately raised financing.

The Commission has, as suggested by the Green Book, made an assessment of
the overall cost requirements and of the financial and commercial risks associated
with the Heathrow Airport North West Runway scheme. It has identified a number
of financial implications for the scheme for ongoing consideration and assessment.
This document discusses these implications, within the context of the objectives
outlined below in Section 2. Given that they are closely linked and at the early stage
of development, it considers the financial and commercial assessments together.

It is important to make clear that the assessment outlined here is an ongoing
process and will be refined as the Commission’s work progresses and in light of the
responses to the consultation.

Obijectives

3.5

60

The Commission’s objectives, set out within its Appraisal Framework, are to assess
that the schemes are affordable and financeable, and to identify the conditions that
would need to be in place credibly to provide a reasonable return on investment
for infrastructure investors, including any public expenditure that may be required,
taking into account the needs of airport users.
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The objectives of this Financial and Commercial Case are therefore to:

1. Assess the overall credibility of funding and financing the schemes and thus the
affordability implications of the schemes to the consumer and the taxpayer.

2. ldentify the key risks for funding and financing and therefore delivering the
schemes

3. ldentify options for mitigating these risks and the role for different parties in
managing/supporting this.

Approach

3.7

3.8

46

To achieve these objectives, the Commission has assessed the major factors
influencing funding and financing for each scheme. These are: the overall projected
costs of the scheme; the passenger demand forecasts (which drive overall costs
and revenue); and the potential charging and financing arrangements. These

are summarised in Section 4 below, and more detail is provided in the cost and
commercial viability reports.*©

Alongside this, the Commission has developed a risk framework that identifies
the key risks associated with these factors. This framework is summarised in the
table below, and a fuller description of the risks incorporated is found in the Cost
and Commercial Viability: Literature Review. The Commission has then used this
framework to assess the impact of these risks on the overall affordability and
commercial deliverability for each scheme.

The four cost and commercial viability reports are as follows:

e Cost and Commercial Viability: Literature Review (Literature Review);

e Cost and Commercial Viability: Financial Modelling Cost Inputs (Cost Input Report);

e Cost and Commercial Viability: Funding and Financing (Funding and Financing Report); and
e Cost and Commercial Viability: Cost and Revenue Identification Report.
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Table 3.1: The Commission’s Financial and Commercial Risk Framework

Risk Description

1. Demand and revenue The risks associated with the demand for new capacity,
its make-up, the type of aircraft and passenger,
prospective growth, and the volatility of this growth.
These directly impact the level of certainty around
future revenues and operating costs, and hence the
subsequent pricing and availability of finance.

2. Cost and integration The risks associated with the construction and
operation of the additional runway, with key risks being
whether the price is higher than forecast and whether
the various elements of the project properly integrate
together. Important here is the size and complexity of all
the proposed schemes.

3. Contracting The risk associated with the approach to contracting for

the delivery of the schemes. The scale of the investment
means that it may not be possible to sub-contract all the
risks. In this event, the associated level of exposure will
remain with the airport operator.

4. Financing The risks around the capacity and ability to raise
finance, taking into account the scale of investment the
scheme promoters will be looking to access.

5. Investment The Regulated Asset Base (RAB) model, currently used
by the airport and described in full detail in Section 4

of this case, requires that that assets are procured
economically and efficiently. Inefficient expenditure
may not qualify for addition to the RAB and the airport
cannot then earn a return on that asset. Scheme
promoters would be required to manage this risk as
well as consider the question as to how the cost of
capital for an investment of this scale is treated under
a RAB model.
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Risk Description

6. Regulatory and policy Delivery of airport capacity will take several years, and
there are risks associated with possible changes to

the wider regulatory and policy environment (including
economic, environmental and safety regulations, and
operational delivery considerations e.g. airspace design)
during that time. These risks are discussed in full in the
Delivery: Risk Assessment and Mitigation Report, but it
is important to note here that investors will price to take
account of such risks.

7. Timing and delivery Linked to a number of the categories above, there are
risks associated with the speed with which the project is
implemented, the revenue built up to the forecast levels
and the overall affordability of the project.

Assessment of Heathrow Airport North West Runway scheme

Passenger demand forecasts and overall cost requirements

3.9 Table 3.2 below illustrates the passenger demand forecasts used by the Airports
Commission and Heathrow Airport Limited (HAL). These passenger forecasts drive
the costs of the scheme by dictating the point at which the airport requires new
capacity, and therefore the profile of the airport’s capital and revenue requirements.

Table 3.2: Passenger demand forecasts used by Airports Commission and HAL

Scenario Passengers per annum (m) Passengers per annum (m)
Carbon-traded Carbon-capped

2011 2030 2040 2050 2030 2040 2050
Assessment 116 134 138 109 128 135
of need
Global growth 125 138 148 109 130 139
Relative decline of 119 129 136 111 126 132
Europe 70
Low-cost Is king 129 138 149 115 131 138
Global fragmentation 104 121 133 110 128 134
Heathrow Airport
Ltd forecast 104 130 135

Source: Airport Commission Analysis and HAL.

3.10 For the purposes of the financial and commercial assessment, a subset of these
demand forecasts were taken to assess the costs associated with the scheme
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3.11

3.12

3.13

64

under different demand scenarios, and the implications of these forecasts on the
projected aero charges that would need to be paid to the airport. The four demand
scenarios used for Heathrow Airport North West Runway reflected a range that
encompasses the lowest and highest demand forecasts generated in the scenario
modelling of the Airports Commission and are as follows:

e Assessment of need — carbon-capped (AoN-CC)
e Assessment of need — carbon-traded (AoN-CT)
e Global growth — carbon-traded (GG-CT)

e Global fragmentation — carbon-capped (GF-CC)

The Commission and HAL have a similar view on passenger forecasts, although the
Commission’s forecast includes a more optimistic view of demand growth following
the opening of the new runway in 2025, and therefore projects that Heathrow will
be able to take advantage of the increased capacity opportunities more quickly.

The overall cost requirements of the Heathrow Airport North West Runway Scheme
are a function of the following categories:

1) The costs required to deliver the new capacity:

a) Scheme Capex: the capital expenditure associated with building both the
additional runway capacity and the ancillary infrastructure required to deliver
this capacity.

b) Surface Access Costs: the capital expenditure, investment and operating
expenses associated with building the transport links to and from the airport.

2) Core Capex: the capital expenditure associated with the airport’s existing
infrastructure, and which would be incurred irrespective of a decision to adopt
the proposal for new capacity.

3) Asset Replacement: The capital investment required to maintain or replace
the capital assets of the airport and to update the infrastructure to retain a
modern airport.

4) Operating Expenditure (Opex): The expenses associated with operating the
airport, including staff costs, facilities management and utilities.

A degree of uncertainty will be introduced to these project costs because of the
risks described in the framework in Table 3.1 above. The Commission has reflected
this uncertainty by adding a risk premium to its cost estimates. The Commission
has also, in line with the HM Treasury Green Book advice, added a further risk
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allowance — optimism bias- to reflect that a procuring entity’s initial risk evaluation
and pricing tends to assume relatively positive outcomes for the project, whereas in
practice the overall price may prove to be higher, particularly for a complex project
such as this where a number of risks interplay. Two levels of optimism bias (OB)
have been considered: full OB; and a mitigated OB where a reduced OB is used

to reflect that key factors contributing to the uncertainty are considered to have
been managed to some extent. A summary of the risk premia and OB assumptions
applied to the different cost categories is provided in the Cost and Revenue
Identification Heathrow Airport North West Runway Report. HAL have applied a
risk premium of 15% across all their cost estimates. They have not applied any
optimism bias.

The total project costs vary depending on the demand scenario, sensitivities run
and the risk premia and OB applied. Table 3.4 below summarises the range of
projected cost requirements for Heathrow Airport North West Runway associated
with each of the four demand forecast scenarios used in this analysis. Full detail of
how these costs were derived is provided in the Cost and Revenue identification
Heathrow Airport North West Runway Report.

Table 3.4: Heathrow Airport North West Runway - Airports Commission
cost estimates (all costs in £ million (2014 prices) and with Risk and Mitigated
adjustments applied)

AoN-CT LCIK-CT
Scheme Capex 18,583 18,583 18,583 18,583
Surface Access 5,728 5,728 5,728 5,728
Costs*®

AoN-CC
Core Capex 13,069 13,069 13,069 13,069
Asset 16,784 17,348 18,043 16,835
Replacement
Opex 49,884 50,864 52,127 50,325

Source: Airports Commission analysis.

47

Surface Access Costs include Capex, Asset Replacement and Opex costs.
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The table below summarises HAL's projected cost estimates, inclusive of risk.

Table 3.3: HAL cost estimates

HAL estimate

(inclusive of risk) £m, real

Scheme Capex 15,5924
Surface Access Costs 831

Core Capex 11,80148
Asset Replacement 9,440%
Opex 44,9285

Source: HAL submission to Airports Commission.

3.15 Differences between the Airport Commission’s estimates and Heathrow Airport
Limited (HAL) estimates are due largely to the fact that the Commission has applied
optimism bias to its estimates.

3.16  Figure 1 describes the profile of the estimated scheme capex requirements in real
terms, based on the Commission’s AoN-CC demand scenario. This is towards the
low end of the Commission’s demand forecasts. The Airport Commission forecasts
that, in a scenario where the new runway will be built between 2019 and 2025 (as
proposed by Heathrow Airport Limited in their construction plan), the majority of
costs will be incurred between 2018-2028 as the various phases of development at
Heathrow (terminal, satellite and runway works) will need to be concurrent to some
degree to ensure that the developed capacity can meet the growth in passenger
demand. Heathrow Airport Limited’s construction plan suggests that terminal and
satellite works will follow construction of the runway.

48 HAL's scheme capex estimates include c. £831 million of surface access works which the Commission has

treated as Surface Access Costs.

49 HAL has included £430 million of T5 Landside road works which have, in the Commission’s analysis, been
included separately as Surface Access Costs.

50 Note that this figure excludes provision for the five-year regulatory period between 2014 and 2018.

51 HAL provided an Opex estimate to the Commission of £39.66 billion, covering the period between 2019 and

2050. The Commission has therefore included the Q6 (2014-2019) requirements in order to present these
figures as 2014-50 estimates.
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Figure 3.1: Scheme Capex requirement under the AoN-CC demand scenario
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Source: Airports Commission analysis.

3.17

The Commission has also considered a range of surface access works that
would be required if the runway scheme is implemented. HAL's scheme proposal
includes those works that it believes would be appropriate for the airport operator
to contribute to. The allocation of surface access costs would be a matter for
negotiation between the public and private sector. The analysis presented in this
document does not include surface access costs, however the Commission has
also run a sensitivity in which the full surface access costs fall to HAL, in order to
understand the full range of potential impacts of these costs. The outputs of these
sensitivities can be found in the Funding and Financing Report.

Financing arrangements

3.18

3.19

Heathrow Airport is privately owned and operated by Heathrow Airport Holdings
Ltd. It is predominantly financed through the bond market, with current debt of c.
£11.7 billion made up of multiple bonds consisting of A- and BBB bonds. It also
has £275 million of revolving credit facilities. It has equity of c. £2.7 billion in ordinary
share capital. Its current capital structure is summarised in the Literature Review
and Funding and Financing Report.

As an airport assumed as having substantial market power, Heathrow Airport is
subject to price controls by the Civil Aviation Authority. These are calculated on

the basis of the airport’s Regulatory Asset Base (or RAB — its core capex and core
asset replacement costs). The return on this asset base (its cost of capital), allowing
for depreciation and efficient operating expenditure, is used to derive an allowable
average revenue yield per passenger — the price that the airport is permitted to
charge the airlines per passenger. A full description of how this aero charge is
calculated is provided in the Literature Review.
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3.20

3.21

3.22

Heathrow Airport’s current aero charge is c. £20 per passenger. Its total revenues
are £2.5 billion (£1.5 billion from aero charges and £1 billion from non-aero revenues
such as shops, restaurants and parking). Its total RAB is, as of 31 December 2013,
c. £14.6 billion.

To determine the impact of the scheme on passenger aero charges, a number

of approaches could be adopted. However, the Commission has assumed an
extension of the existing RAB-based approach. This is consistent with HAL’s
proposals. It is assumed that assets are added to the asset base in the year

in which the expenditure is incurred and that revenue will increase accordingly
thereafter rather than at the next review period. This assumption sits between a
scenario where the RAB only increases at each regulatory review period following
expenditure and a scenario where the regulator allows a degree of pre-funding of a
RAB before the necessary expenditure has actually taken place. The possibility of
the latter is discussed in more detail in Section 4.4.

Figure 3.2 demonstrates the impact of development of the Heathrow Airport

North West Runway scheme on the average RAB balance for the airport using the
Commission’s AoN-CC scenario. The RAB balance increases significantly from
2024-2030 to a peak of £27.9 billion in 2030, owing to the high capital expenditure
on major terminal and runway works; and then peaks again at £28.6 billion in 2035
following the final phases of development, which include car park and satellite
works. The RAB balance then starts to decrease as a result of depreciation of
capital assets and lower annual capital expenditure. The RAB balance is used not
only to derive aero charges but also to determine one of the target ratios that the
credit rating agencies expect to be met (the net debt to RAB ratio) and thus the
airport’s credit rating and its ability to access finance from the bond markets (see
the Funding and Financing Report for further details).

Figure 3.2: Average RAB balance based on the AoN-CC demand scenario
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Source: Airports Commission analysis.
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3.23 Taking the profile for Scheme Capex, and coupling it with the airport’s Core Capex,
Asset Replacement, Opex and Non-aero Revenues, the Commission has assessed
one financing structure that it believes could plausibly meet the requirements to
deliver the scheme. The approach adopted looks to finance the scheme capex
through the issuance of bond financed debt where allowed to maintain HAL's
current A- credit rating.5? Where this is not possible, equity is injected. The
subsequent build-up of debt and equity is illustrated for the AoN-CC demand
scenario in Figure 3 and summarised for the four demand scenarios used in this
analysis in the table below. This does not include Surface Access cost contributions
from HAL.

Figure 3.3: Heathrow Airport North West Runway Debt and Equity Balances
vs. Capex for AoN-CC demand scenario
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Source: Airports Commission analysis.

Table 3.5: Additional nominal debt and equity requirements for the delivery
of the scheme under the Commissions four demand forecast scenarios®

Scenario AoN-CT

Additional debt £25.9bn £29.9bn £27.8bn £26.1bn
requirement

Additional £4.2bn £5.4bn £8.4bn £5.3bn
equity

requirement

52 Details of the approach used to assess this are found in Cost and Commercial Viability: Funding and Financing

Report.
53 Full details of how these have been calculated are found in Cost and Commercial Viability: Funding and

Financing Report.
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Source: Airports Commission analysis.

3.24 Across the four scenarios funding the scheme would require additional debt
financing in the range £25.9-29.9 billion; and additional equity in the range
£4.2-8.4 billion. The illustrated increase in debt and equity required over the
assessment period (2014-2050) reflects the likely availability of debt during that
period. In the early stages, the RAB value is smaller and therefore the net debt
to RAB requirement has a greater restriction on the quantum of debt that can be
drawn. In later stages, the increasing RAB value allows for the capital expenditure to
be funded by a greater proportion of debt.

3.25 The costs of this additional financing as well as the ongoing costs of the airport are
met through a combination of aero and non-aero revenues. For a given demand
scenario, the aero revenue can be used to determine the average per passenger
charge that would be needed to meet the financing requirements. The resulting
impact to passenger aeronautical charges across the Commission’s four demand
scenarios for Heathrow is an increase from c. £20 per passenger to a weighted
average charge of c. £28-30 per passenger and a potential peak of c. £32 as
summarised in the table below.

Table 3.6: Estimated passenger aero charges across the Commission’s four
demand scenarios

Scenario AoN-CT

Charge peak £31.31 £30.29 £30.03 £31.88
Weighted

average £29.87 £29.53 £29.17 £30.33
(2019-2050)>

Weighted

average £28.91 £28.64 £28.35 £29.33
(2014-2050)°

Source: Airports Commission analysis.

3.26 These projected aeronautical charges are higher than those estimated by HAL,
who predict charges would peak at roughly £27 before returning to approximately
current levels by the end of the assessment period. The lower aero charges
predicted by HAL are assumed to primarily be driven by lower overall scheme cost
estimates (largely reflecting differing views of optimism bias).

54 Average aero charge weighted by forecast passenger volumes.
55 Average aero charge weighted by forecast passenger volumes including the Q6 (2014-50) regulatory period.
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Application of risk framework

3.27 The table below applies the risk framework described in Section 3 to the overall
cost and financing requirements for Heathrow Airport North West Runway Scheme.

Risk Description

Demand and Heathrow is currently operating at full capacity and there
revenue is high demand for this capacity, resulting in low current

volatility surrounding its passenger forecasts, although long-

term forecasting is inherently uncertain. There are equity risks
associated with the level of aero charges the airport can apply
under a future regulatory framework and within a competitive
operating environment. The projected estimates of aero charges
at a weighted average of c. £28-29 and a potential peak of c. £32
per passenger are significantly higher than current charges across
the UK and there is likely to be a level of uncertainty associated
with this very significant increase in aero charges in a context
where Heathrow will be competing with other airport operators.

Cost and For a project of such scale and complexity, with a potential
integration forecast scheme capex of up to £18.6 billion, the impacts of the
price of construction and operation being higher than forecast

and of the different elements not integrating properly will have
significant knock-on implications on the cost exposure of the
airport and on the financing and contracting risks. Heathrow
Airport Limited’s cost projections are lower, and if deliverable would
reduce this level of exposure.

Contracting For an investment of this scale, it is unlikely to be possible to sub
contract and so transfer all the risk as the level of risk implied

will likely be too great for the balance sheets of the contractors.
The airport is may therefore retain a large portion of the cost

risk, and contracts would likely be based on a form of risk share
arrangement or target price arrangement rather than the traditional
fixed price arrangement used for infrastructure projects. The level
of exposure to this risk will depend on the extent to which it is
recognised via the regulatory mechanism. It should be noted that
Heathrow Airport Limited has experience in managing and delivery
complex infrastructure projects, such as Terminal 2 and Terminal 5.
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Risk Description

Financing The RAB based approach under which Heathrow operates
provides a level of certainty to credit rating agencies and investors
and would to an extent facilitate attraction of lower cost and longer
term finance. The Commission’s cost and revenue estimates
suggest that HAL may have to raise an additional c. £4.2 billion

in equity and ¢. £25.9 billion of debt (based on the Commission’s
AoN-CC scenario) and potentially up to ¢. £8.4 billion additional
equity and c. £29.9 billion additional debt. As described in more
detail under the financing risk below, this will put HAL at the
highest end of the range of financing for infrastructure projects in
the UK. The total size of investment grade bonds issued by UK
corporates in 2013 was c. £46 billion. In any given year, the debt
funding requirement for the Heathrow Airport North West Runway
scheme peaks at around £6 billion, or 13% of 2013 total bond
issuances. This is much larger than the biggest individual bond
issuance for 2013 of £3.5 billion by Vodafone. Financing of this
scale could make HAL of comparable scale to Network Rail (with
a long-term debt of ¢. £35 billion) and larger than National Grid (c.
£25 billion), both of which also operate in regulated environments.
Network Rail’s debt was guaranteed by the UK Government,
making it easier to access a large quantum of financing.

Investment The major element of investment risk for the Heathrow Airport
North West Runway Scheme is the extent to which an investment
of this scale will be treated when determining the costs of capital,
and therefore the returns on investment, under a RAB based
model were this to be used. The scale of investment means that
to access sufficient liquidity HAL would likely need to issue bonds
in a number of different currencies (its bond programme currently
includes GBP, USD, EUR and CHF bonds) and the financing will
have to command sufficient returns under any future regulatory
framework to attract the required wide range of investors.

Regulatory and Risks associated with changes to the wider regulatory and policy
policy environment and their consequent impact on pricing will need to

be assessed and managed by Heathrow Airport Limited.
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Risk Description

Timing and For an investment of this size then the key element here may be
delivery whether timing can be used to mitigate risk: HAL's proposals

already allow for phased development; and completing revenue-
generating elements such as the new runway as quickly as
possible will ensure that the RAB is built up as quickly as possible,

helping to control costs.

Assessment of implications for affordability and commercial deliverability

3.28

3.29

3.30

3.31

3.32

3.33

The risk framework identifies a number of risks associated with the Heathrow North
West Runway scheme around cost and integration, contracting and financing and
demand and revenue. Raising additional debt of up to c¢. £29.9 billion and additional
equity of up to ¢. £8.4 billion would be challenging; and passenger aero charges

of ¢. £28-29 on average, or a potential peak of ¢. £32 are significantly higher than
current charges across the UK and globally, based on our analysis.

The Airports Commission is considering options that may mitigate this level of
challenge, identifying measures that could be implemented to support delivery of
the scheme.

It may be appropriate to consider different funding structures for delivering the
scheme. Measures could include: ensuring that the revenue-generating elements of
the scheme are completed as early as possible so that the RAB is built up quickly,
costs are controlled and aero charges are brought down; taking steps to increase
non aero revenues at the airport so that they contribute a larger proportion of total
scheme costs; or value engineering to control the costs of construction.

The Commission has not taken a view on any of these mitigating options, but it is
interested in consultation reponses on their credibility, and on how they might be
implemented.

It is likely that Government will need to fund some or all of the surface access
requirements, and a commitment to do so may provide investors with a level of
assurance and so reduce the price they place on the risks discussed above. There
may be other options for public sector involvement that the Government of the day
wishes to explore, for example a role in the delivery partnership or in a managing
financing risks.

The Commission has not taken a view on any of these mitigating options, but is
interested in consultation responses on their credibility, and on how they might be
implemented.
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Conclusions

3.34 As stated in the introduction, this is not the final assessment of the affordability or
commercial deliverability of the schemes. It is an ongoing process that will need to
be refined as work progresses. The case put here contains assumptions and gives
ranges that reflect a number of different factors influencing overall cost, demand
and affordability which the Commission will continue to consider. As noted above,
HAL has put forward its own estimates for projected costs and details of these is in
the Cost Input Report.

3.35 The Commission is seeking views on the evidence and the risk framework
presented here and in the supporting technical documents; and the credibility of the
options for mitigating the identified risks.

74



4,

Management Case

Introduction

4.1

4.2

4.3

4.4

4.5

4.6

The Airports Commission’s Appraisal Framework describes the Management
Case thus:

Management Case — assessing the overall achievability of the proposal, including its
engineering and operational viability, and the risks associated with this.

The HM Treasury Green Book guidance on using the five business case model
indicates that the Management Case may address issues such as programme
and project management methodology, contract management arrangements,
contingency plans and plans for benefits realisation and risk management.

As the Airports Commission’s process does not exactly align with that envisaged
by the Green Book, in that it is intended to select a preferred option from a
number of schemes rather than developing an already identified preferred option,
the Management Case presented here does not precisely follow the Green

Book format. However, it does replicate much of the function implied by the
Green Book, in that it makes an assessment of the potential benefits realisation,
risk management, contingency plans and structures that would enable robust
management of delivery following the Commission’s Final Report.

The key building blocks of the Management Case are:
¢ Module 14: Operational Efficiency

¢ Module 15: Operational Risk

* Module 16: Delivery

The Management Case also draws upon findings of reports undertaken in respect
of Module 4: Surface Transport, though the outputs of that module are chiefly
reflected in the Strategic, Economic and Financial Cases. Findings arising from
other modules may also be relevant to the Management Case, but are chiefly
captured through their impacts upon Module 16: Delivery.

The Management Case addresses the extent to which the scheme satisfies the
objectives set out in Modules 14, 15 and 16. It can also, however, be seen as
addressing three key questions in relation to the scheme.
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4.7

The Commission has already begun the process of exploring these issues in a
non-scheme-specific sense through Discussion Paper 7: Delivery of New
Runway Capacity. The Management Case has been structured around these
three questions specifically in relation to the individual schemes.

Delivery of capacity

4.8

Since the publication of the Interim Report, the Commission has further refined its
understanding of various aspects of the Heathrow North West Runway proposal,
informed by the Updated Scheme Designs submitted by scheme promoters, as well
as the appraisal reports prepared by the Commission’s Secretariat and consultants.
To determine whether the scheme’s components still present a credible means

of satisfying the Commission’s assessment of need, the Management Case must
assess:

¢ Whether the proposed airport infrastructure (runways, terminals, taxiways and
other ground infrastructure) is likely to be capable of supporting safely at least an
additional 170,000-200,000 ATMs.

e Whether it is likely that airspace structures can be delivered to accommodate
additional traffic at this level, taking into account any impacts the scheme may
have on other airports in the London and South East system.

¢ Whether the proposed surface transport infrastructure and services present a
credible means of supporting the growth in capacity without undue impacts upon
other users of surface transport networks.

e \Whether there are credible solutions to other challenges associated with airport
expansion, such as increased waste output and increased need for water
resources.

Question 1: Do the design components of the scheme as now envisaged
have a credible level of potential to satisfy the Commission’s assessment
that there is a need for one net additional runway’s worth of capacity,
capable of delivering 170,000-200,000 additional air traffic movements
(ATMs) annually, by 2030?

Airport Infrastructure

4.9

76

Heathrow Airport Limited (HAL) indicated in its Updated Scheme Design that it

estimates that the Heathrow North West Runway scheme would allow the airport
to accommodate 740,000 ATMs, an increase of 260,000 on the airport’s current
capacity in two-runway segregated-mode operations. Analysis carried out by the
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4.11

4.12

4.13

4.14

4.15

Management Case

Commission’s consultants has confirmed that this is a realistic estimate of the
capacity provided and consistent with maintaining or improving current levels of
resilience at Heathrow.

The Commission’s consultants have advised of a number of potential congestion
“pinch points” that might emerge as the utilisation of the expanded airfield nears full
capacity, but the Commission acknowledges that these may be alleviated through
detailed design and are not, in any event, expected to have a significant negative
impact upon capacity or resilience.

The Commission’s analysis has indicated that the masterplan presented in
the Updated Scheme Design is compatible with a full range of future fleet mix
scenarios.

The scheme promoter has proposed a phased introduction of terminal capacity,
with new terminal facilities and the redevelopment of existing terminals being
introduced as required by growth in demand. On the basis of the available
evidence, the Commission is currently satisfied that the phasing proposed by the
promoter is credible and should, taken alongside improvements scheduled to
occur regardless of decisions on new runway capacity, improve upon the present
passenger experience.

The Commission has taken advice from the CAA regarding the safety of the
proposed infrastructure. The CAA has undertaken a preliminary safety review,

which has identified a number of issues that would need to be resolved via detailed
design. These are, however, issues of a nature and scale which would normally be
expected at this stage in the process of planning new airport infrastructure and the
Commission is satisfied that they do not present a challenge to the overall credibility
of the proposal.

The scheme requires constructing the new runway over the M25 motorway. On

the basis of the evidence available to date, the Commission believes that while this
would represent a major project, it can nevertheless be managed in a manner which
is safe and does not cause undue disruption to users of the M25 or other roads in
the vicinity.

The proposed airfield expansion would require the removal and replacement of the
Lakeside Energy from Waste plant. The plant, while not of national importance,
nevertheless plays a significant role in regional and local waste management and
has a valuable capability to process clinical waste and other contaminated material.
Its replacement is not considered an optional component of the scheme. The
planning and construction of an Energy from Waste plant is a substantial exercise
in its own right, whose timescales are not substantially shorter than the delivery of
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4.16

new runway infrastructure. The process of planning and provision of an alternative
facility would, therefore, need to begin soon after a decision to proceed with airport
expansion.

The Commission’s assessment is that considering the likely planning, legal and
construction stages, the new runway might plausibly be delivered by 2026. As with
any project of this scale, estimated delivery dates must be treated with a degree

of caution at this stage in the process. On the available evidence, the Commission
believes that the largest risks to the 2026 date may arise from the tunnelling of the
M25 and the relocation of the Energy from Waste plant. These risks might, however,
be managed in a way which ensures delivery by 2026 and the Commission believes
that the extent of the risk that the scheme could not provide one additional runway’s
capacity by 2030 is very low. New terminal infrastructure would be delivered in a
phased manner in line with demand. This is compatible with the Commission’s
assessment of need.

Airspace Structures

417

4.18

4.19
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The Commission has received advice from NATS regarding the airspace structures
that would be required to support the Heathrow Airport North West Runway proposal.

NATS have confirmed that the promoter’s estimated capacity increase can plausibly
be delivered within the required timescales. The delivery of any new capacity within
the London and South East system will require substantial redesign of current
airspace structures and Heathrow’s interactions with other airports such as London
City and London Luton will need to be addressed at the design phase.

The scheme is not expected to have a negative impact upon the capacity of

any other major commercial airport in the London airspace system. Fast-time
simulation, the results of which will be available from early 2015, will be used to
verify this position. However, advice from NATS has identified a high likelihood that
the new runway would have significant operational impacts upon RAF Northolt, a
military airfield located six miles north of Heathrow, which also accommodates a
number of civilian business and general aviation movements. Possible mitigations
for this impact may range from tighter co-ordination between the control towers of
Northolt and Heathrow or the limitation or removal of civilian traffic at Northolt. More
serious impacts cannot be ruled out at this stage and the Commission intends to
explore this issue further in the coming months. The loss of civilian traffic at Northolt
would have no significant impact upon overall levels of traffic within the London
system, though Northolt’s military role is more significant.
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The Commission has noted that recent trials of revised flight paths in the London
system have met with considerable public opposition. Processes for discussion
of and consultation on new flight path designs will need to be considered carefully
to ensure the delivery of a credible final airspace design. The establishment of an
Independent Aviation Noise Authority may support this process.

Surface Transport

4.21

4.22

4.23

The scheme promoter’s Updated Scheme Design sets out a range of surface
transport improvements that would support the Heathrow Airport North West
Runway proposal, containing a mix of already-committed schemes and bespoke
works to support expansion. Some of the already-committed schemes, such as
Crossrail, are extremely significant additions to Heathrow’s surface transport mix.
Western Rail Access, which lacks a final funding agreement but is otherwise a
highly developed scheme expected to be delivered regardless of decisions on
airport expansion, dramatically improves journey times for rail passengers travelling
to Heathrow from the west. Connectivity to the north will be enhanced by a rail link
from the HS2 interchange at Old Oak Common.

The scheme promoter has further proposed a Southern Rail Access Link. The
Commission’s Interim Report recommended that Government launch a study into
such a link. This study is ongoing and the scheme promoter has not, therefore,
provided a detailed design for the Southern Rail Access Link. The Commission
has used information on the previously proposed Airtrack scheme for appraisal
purposes, but notes that this may not reflect any finalised design. The Commission
notes that with no design on the table, and considering the opposition to the
previous Airtrack scheme, the delivery of this scheme must be considered to be
subject to its own risks and uncertainties

The Commission’s appraisal, based on the currently available evidence, has
indicated that even with an additional runway, Heathrow’s contribution to crowding
on the rail lines serving the airport is marginal. However, background demand
growth on these lines presents a challenging picture, particularly on the Piccadilly
Line, which is expected to be reaching the limits of its capacity by 2030. The track
access rights for the Heathrow Express service are due to be renegotiated in 2023
and while the Commission has, for appraisal purposes, made an assumption that
the service will continue on its present basis, it has noted that demand growth
pressures on the Great Western Main Line means that this assumption must be
treated with a degree of caution. The Commission has noted the potential for a
number of changes to the Heathrow Express service, including changes to its fare
structure.

79



Heathrow Airport North West Runway: Business Case and Sustainability Assessment

4.24

4.25

4.26

The Commission’s work has identified the potential for further issues regarding
Great Western Main Line capacity in the period beyond 2040. The Commission
expects that, even with likely incremental enhancements, sections of the line will
have more demand than they can accommodate from that point onwards, although
airport expansion would still only be a small contributing factor. With diminishing
scope for incremental capacity improvements over time, more substantial
infrastructure investments may be required. The Commission has not yet identified
examples of the nature that such investments might take and intends to carry

out more work on this over the coming months. However, based on discussions
with expert transport bodies, the Commission’s view at this time is that plausible
solutions are likely to exist and, while expensive, are likely to be required regardless
of decisions on airport expansion. The relative diversity of routes that will serve
Heathrow by 2030 presents opportunities for rebalancing passenger flows through
fares structures and other demand management measures.

In terms of road access, the scheme promoter identified a number of changes

to local roads required to accommodate the expanded airport site, as well as
managed motorway schemes (most of which are already planned) and alterations
to junctions expected to serve the airport. In the light of ongoing air quality issues
in the vicinity of the airport (driven chiefly by background traffic rather than airport
traffic), the scheme promoter has made limiting the number of additional road
vehicles resulting from expansion a key priority.

The Commission’s analysis has indicated that the road schemes identified by the
promoter are likely to be sufficient to accommodate both background and airport
demand. The Commission cannot, however, rule out the possibility that additional
M4 widening may be needed under some scenarios, which would in itself be

a major engineering project. The Scheme Promoter has suggested a range of
demand management measures that could be implemented to reduce levels of
airport road traffic, such as congestion charging and incentives for employees to
car-pool or switch modes. These have not been presented to the Commission in
sufficient detail to form part of the appraisal, but the Commission has noted that
potential mitigations exist which could be used to mitigate any increase in airport
road traffic.

Other Challenges

4.27
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Flood risk mitigation: The proposed airfield expansion would, absent mitigating
actions, somewhat increase the severity of an already extant flood risk to properties
in the vicinity of the Heathrow site, principally to the West and South West of the
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site. The Commission believes that appropriate mitigating actions are possible and
would need to be developed at the detailed design stage.

Key risks

Question 2: What are the key risks (in terms of planning, financing,
construction, public and political deliverability and resilience to legal
challenge) that must be mitigated if the scheme is to be delivered?

4.28 The Commission’s Module 16: Delivery has enabled the identification of the
key risks associated with the schemes under consideration. Some of these risks
are common to all proposals, as they reflect general risks associated with airport
expansion schemes. Some risks, however, are specific to the Heathrow proposals
or to the specific Heathrow North West Runway proposal. The Commission has
identified a number of such risks, of which the highlights are:

¢ Local airspace design likely to be complicated: Recent trials of airspace
change in the London system have highlighted the difficulties involved in making
changes to established traffic management procedures. The lack of change
in London airspace over a period of decades reflects the difficulty of making
changes of this type. As with other proposals, the successful delivery of new
capacity at Heathrow will depend upon the design and delivery of low-level
airspace structures. The size of the noise affected population at Heathrow means
that design issues are likely to be particularly contentious.

¢ Tensions regarding utilisation of rail links: Tensions relating to the use of
rail infrastructure to serve airport users, as opposed to commuters and other
users of the network, are likely to emerge. These are likely to be seen as early as
2023, when the track access rights for the Heathrow Express service are due for
renegotiation.

¢ Rules on air quality may present challenges: There are three main risks
related to this scheme in relation to air quality. First, the risk that fleet-turnover
does not produce the expected reduction in relation to per-vehicle emissions.
Second, the risk that the anticipated shift towards sustainable modes of
transport does not occur to the extent expected. Third, the risk that European
rules on air quality are further tightened during the delivery period. The scheme
promoter has further identified demand management measures such as road
vehicle access charging which, while not forming part of the core surface
transport package, could be used to further promote mode shift or the use of
less polluting vehicles to access the airport.
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4.29

¢ Local stakeholder support: The Commission has noted opposition to airport
expansion from local government bodies and some community organisations
in the vicinity of the Heathrow site although regional business groups are largely
supportive.

All of the above risks, as well as the wider group of risks discussed in Module

16: Delivery present significant challenges that would need to be considered

and, where appropriate, mitigated to ensure the delivery of new capacity by 2030.
However, the Commission’s view on the basis of the available evidence is that most
of the risks do not appear, in isolation, insurmountable and that the overall scale

of risk to the scheme is not unexpected for a project of this nature at this stage of
development. The most complicated risk arises from legal limits on air quality; this
will need continued monitoring and assessment.

Transition

Question 3: How would the transitional steps towards the delivery of new
infrastructure be managed and can the Commission be satisfied that robust
structures are in place to allow these steps to proceed?

4.30

4.31

The delivery of new airport infrastructure is not a simple process. The Management
Case covers the specific processes required to deliver the components of the
scheme, specifically:

e Airport Infrastructure
¢ Airspace Design
e Surface Transport

The Commission has raised general issues relating to the delivery of these in
Discussion Paper 7: Delivery of New Airport Infrastructure and will consider
responses to that discussion paper alongside responses to this consultation.

Airport Infrastructure

4.32

4.33
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The Updated Scheme Design submitted by Heathrow Airport Limited reflects well-
understood international standards and principles. Perhaps the most complicated
issue relating to the design is the requirement to place the M25 motorway into a

tunnel under the new runway. This is reflected in the indicative 2026 opening date.

The Commission expects that following a recommendation in the Final Report, the
scheme promoter would continue with detailed design work, resulting in further
refinements of the proposal, though not to the extent of substantially changing the
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design’s capacity. The Commission expects that this process would take place in
parallel with political and planning processes.

The Commission notes the well-understood nature of the scheme and does
not believe that there would be any particular problems associated with the
procurement of specialist resource to undertake detailed design and construction.

Airspace Design

4.35

4.36

UK airspace systems are already undergoing a period of substantial redesign

as part of the Future Airspace Strategy and London Airspace Management
Programme. Based on submissions from NATS, the Commission’s view at this
time is that the airspace design work for the Heathrow Airport North West Runway
proposal could be integrated into these programmes to ensure timely delivery.
Careful management of these programmes, some elements of which require sign-
off from the Secretary of State for Transport, will be important.

The Commission notes the difficulties associated with recent trials of airspace
design changes in the London system and is clear that better involvement of noise-
affected communities in the airspace design process will have an important role to
play in mitigating risks in this area.

Surface Transport

4.37

4.38

4.39

Rail infrastructure funding decisions in the UK are, with the exception of certain
very large projects (such as HS2), made within the framework of a regulatory
system which fixes outputs and funding over five year control periods. Some of the
enhancements required to support the Heathrow North West Runway proposal
form part of the Control Period 5 (2014-2019) settlement. HS2 and Crossrail are
major projects which are being delivered outside of the Control Period system. The
Southern Rail Access project would likely need to be procured via a later Control
Period settlement, most likely Control Period 6 (2019-2024).

Rail services are specified in franchise agreements, which exist between the
Secretary of State for Transport and a Train Operating Company. Franchises
relevant to Heathrow are expected to be renegotiated prior to the planned 2026
opening date for the new runway, allowing for any service pattern changes required
to be specified in advance. Track Access Rights for the Heathrow Express are due
to be renegotiated in 2023, which may result in changes to the service specification
(including potential integration with Western Rail Access).

On the basis of the evidence available at this point, the Commission’s view is that
the UK’s processes for planning and delivering rail infrastructure and services are
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4.40

4.41

sufficient to allow confidence that the improvements assumed to form part of the
Heathrow Airport North West Runway proposal could be delivered.

In respect of road infrastructure, the Commission has noted that the UK does not
currently have a system parallel to that which exists for planning rail infrastructure,
although the Highways Agency’s direction of travel points towards an eventual
closer alignment. The Commission notes that the Highways Agency is continuing
to develop its strategic plans for the network and that the nature and scale of

the improvements required to support the Heathrow Airport North West Runway
proposal is compatible with what might reasonably be delivered through current
planning and delivery mechanisms.

The delivery of surface access improvements may require negotiations between
Government and the Scheme Promoter regarding the allocation of costs. The
Commission has tested a range of scenarios regarding the funding of surface
transport infrastructure as part of its work on cost and commercial viability. The
Commission recognises, however, that eventual decisions on such funding
(including, potentially, the funding of schemes in the extended baseline) will be
a matter for commercial negotiation between the Government and the airport
operator and that the Commission cannot prejudge the outcomes of any such
negotiations.

Conclusions

4.42

4.43

4.44
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On the basis of the evidence available at this time, the Commission’s view is that the
updated design of the Heathrow Airport North West Runway proposal provides a
credible option for the delivery of capacity in line with the Commission’s assessment
of need.

A number of risks and challenges exist, but these are not of an unusual nature

or scale for a project of this type at the current level of the development. The
Commission does not believe on the basis of its current evidence base that any of
these risks are significant enough to undermine the viability of the scheme.

The transitional arrangements for the delivery of the scheme would be complicated
and would require rapid action by both the scheme promoter and Government
following the Commission’s Final Report if a 2026 opening date were to be
achieved. On the basis of the available evidence, however, the Commission believes
that extant planning and delivery mechanisms are sufficient to ensure the timely
delivery of the scheme.



Part 2: Sustainability Assessment

O.

5.1

5.2

56

Purpose of Sustainability
Assessment

UK National planning guidance describes the role and value of sustainability
appraisal as:

an opportunity to consider ways by which the plan can contribute to improvements
in environmental, social and economic conditions, as well as a means of identifying
and mitigating any potential adverse effects that the plan might otherwise have.

By doing so, it can help make sure that the proposals in the plan are the most
appropriate.®®

The aim of the Commission’s sustainability assessment, as set out in its Appraisal
Framework, is to provide robust information about the performance of each
proposal against a range of relevant environmental, social and economic indicators.
Where potential significant adverse effects are identified, the sustainability
assessment is intended to review and take account of options for avoiding or
mitigating these. The process also allows for the identification of opportunities to
undertake social, economic and environmental enhancement.

http://planningguidance.planningportal.gov.uk/blog/guidance/strategic-environmental-assessment-and-
sustainability-appraisal/strategic-environmental-assessment-and-sustainability-appraisal-and-how-does-it-
relate-to-strategic-environmental-assessment/
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6. Appraisal Structure

Objectives

6.1 The Sustainability Assessment contains the objectives below, against which each
scheme is assessed.

Module Objectives Pg
Economy To maximise economic benefits and support the competitiveness 90
impacts of the UK economy.
Local To promote employment and economic growth in the local area 95
economy and surrounding region.
Impacts To produce positive outcomes for local communities and the
local economy from any surface access that may be required to
support the proposal.
Noise To minimise and where possible reduce noise impacts. 102
Air quality To improve air quality consistent with EU standards and local 115
planning policy requirements.
Biodiversity | To protect and maintain natural habitats and biodiversity 123
Carbon To minimise carbon emissions in airport construction and 127
operation
Water and To protect the quality of surface and ground waters, use water 131
flood risk resources efficiently and minimise flood risk.
Place To minimise impacts on existing landscape character and 134
heritage assets.
Quality of life | To maintain and where possible improve the quality of life for 137
local residents and the wider population.
Community | To manage and reduce the effects of housing loss on local 142

communities.

To reduce or avoid disproportionate impacts on any social group.
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Appraisal Structure

Approach

6.2  The Business Case preceding provides assessment of the scheme based on the
Commission’s assessment of expected economic, commercial and connectivity
benefits and/or dis-benefits, and the risks and opportunities to delivering these.
Some environmental aspects can be monetised, and these are included in the
Business Case along with other economic, connectivity and commercial factors.

6.3 Further to this work the Commission is undertaking a Sustainability Assessment
to consider how the scheme, as well as delivering these monetised benefits, can
contribute to social, environmental and economic conditions, or how any potentially
adverse impacts can be mitigated.

6.4  The Commission uses a ‘do minimum’ assessment to develop the baseling,
which assumes no airport expansion at the three short-listed sites. In the case of
the Heathrow North West Runway this do minimum case is based on Heathrow
Airport’s most up to date Masterplan, which covers both what the airport is like
now and agreed plans for how to develop the airport with only two runways. This
Masterplan is published online.®’

6.5 The Sustainability Assessment plots scheme performance against the projected
sustainability (social, economic and environmental) trends associated with the
‘do minimum’ case. For each module, performance is measured in relation to the
baseline and these projected trends, and defined in terms of the following five
levels:

Highly supportive: positive impacts are substantial, or substantially accelerate
an improving trend, or substantially decelerate a declining trend.

Supportive: positive impacts are notable, or accelerate an improving trend, or
decelerate a declining trend.

Neutral: no impacts, or on balance (taking account of positive and negative
impacts) a neutral outcome occurs.

Adverse: negative impacts are notable, or decelerate an improving trend, or
accelerate a declining trend.

Highly adverse: negative impacts are substantial, or substantially decelerate an
improving trend, or substantially accelerate a declining trend.

57 http//www.heathrowairport.com/file_source/HeathrowAboutUs/Downloads/PDF/SCBP-2013/strategic-capital-
business-plan-2013_full-document_LHR.pdf
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6.6

6.7

6.8

6.9

88

These impacts are defined and considered both in relation to the model of airport
operations central to the Commission’s assessments, and in relation to potential
further mitigations that might be applied.

Where appropriate, the Commission has undertaken this measurement against
a number of demand forecasting scenarios, in order to identify a broad range
of potential impacts. In some cases we expect different scenarios will have no
substantive impact on the result but where there are substantive differences the
Commission has noted these below.

Assessments are based on evidence-based analysis and judgement. For example,
judgement on whether an impact will be ‘notable’ or ‘substantial’ with respect to
the levels above is based on a range of considerations, depending on the subject in
questions, such as:

e with regard to a feature under consideration:
— its strategic importance;
— its intrinsic value;
— its susceptibility to change; and
— its uniqueness or replaceability;

e with regard to the nature of the impact likely to occur:

the magnitude of the impact;

the probability of the impact occurring;

the temporal scale of predicted impacts;

the spatial scale of predicted impacts

the duration of the predicted impacts;

the durability or reversibility of any predicted impacts; and

cumulative impacts.

Performance against these levels (e.g., supportive, neutral, adverse) reflect the
Commission’s present judgement on the information currently available. This
consultation seeks comment on these judgements, and the Commission will review
them in light of responses received. As such these impact level judgements may
change between this consultation document and the Commission’s final report.



6.10

6.11

Appraisal Structure

This Sustainability Assessment is not intended to be a means of defining a total
scheme impact (for example, through the process of summing predicted impacts),
and the Commission will not process its assessment outputs in this manner. Neither
does poor performance in one area or a number of areas imply that a scheme is
not suitable for progression. The process does allow, however, for a consideration
of the cumulative impacts of a scheme, in line with the principles of the Strategic
Environmental Assessment Directive.

The judgements in the Sustainability Assessment rely on the methodologies set

out in the following appraisal modules: Economy impacts, Local economy impacts,
Surface access, Noise, Air quality, Biodiversity, Carbon, Water and flood risk, Place,
Quality of life and Community. If respondents wish to understand the detailed
methodologies used in these assessments please refer to the relevant consultancy
reports and the Commission’s Appraisal Framework.
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7.1

7.2

7.3

Assessment: Economy impacts

The national economic value associated with any airport expansion is created in
several ways, such as through the impacts of increased transport efficiency, the
removal of the “cost” of delays currently experienced because of the constrained
airport system in the South East and the wider impacts on, for example, trade
and productivity.

GDP growth would be beneficial for people across the UK through increased
employment opportunities, both in terms of the economic value of having a wage,
but also the wellbeing impact associated with having a job (discussed further in the
Quality of Life report and Sustainability Assessment Section 15) and the diminution
of community dis-benefits associated with large numbers of people in an area being
unemployed.

The detail of these different transmission mechanisms, how they interrelate and how
they should be considered is set out in the Economic Case, but a summary of the
impacts in respect of transport economic efficiency, reduced delays, and GDP at a
national level is shown below. These vary by scenario.

Transport Economic Efficiency impacts

7.4

90

The transport economic efficiency impacts attached to airport capacity options
accrue directly to airports, airlines, passengers and the public finances.



Assessment: Economy impacts

Table 7.1: Passenger, producer and government impacts, present value,
carbon-traded (£ billion)>®

Assessment Gilobal Relative Low-cost Global
of need growth  decline of is King fragmentation
Europe

Passenger 48.4 124.9 55.2 129.3 411
benefits
excluding | to ¢
Producer (38.4) (100.5) (44.9) (103.9) (38.5)
shadow cost
impact
Government 1.8 7.8 2.2 7.9 2.1
revenue impact
Total excluding 11.8 32.2 12.5 33.3 4.7
ltol
Passenger 6.5 9.7 3.8 8.3 5.6
benefits to | to |
Total including 18.3 42.0 16.4 41.6 10.3
[tol

Source: Airports Commission analysis.

7.5  The economic impacts of the transport economic efficiency benefits of the scheme
vary by scenario as passenger benefits are heavily driven by passenger demand
forecasts. Low-cost is king and global growth, with the highest levels of forecast
demand, have the greatest benefit associated with adding capacity. However, under
global fragmentation the impacts are much weaker. These figures are based on
carbon-traded forecasts, the benefits would likely be lower under a more stringent
carbon framework, this is an issue discussed in more detail in the Economic Case.

58 All values are shown in 2014 market prices, and, in the case of discounted and present values, are discounted

to 2014.
59 International to International Interliners i.e. passengers who are transferring via a UK airport with their origin and

destination outside the UK.
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Delay impacts

7.6  The delay impacts capture the benefits to airlines, passengers and the environment
of a reduction in delays at UK airports as a result of scheme development.

Table 7.2: Total benefits from reduced delays, across scenarios present
value (£ billion)

(PV £ billion, 2014 prices) Total benefits Total benefits
(exc. foreign)
Assessment of need 0.77 0.75
Global growth 0.83 0.73
Relative decline of Europe 2.21 1.81
Low-cost is king 1.40 1.15
Global fragmentation 2.11 1.68

Source: Airports Commission analysis [note this analysis is still subject to quality assurance].

7.7  The benefits of reduced delays from the scheme range from £0.8 billion to
£2.2 billion, depending on the demand scenario under consideration. Under the
global growth scenario, benefits experienced by airlines account for 56% of the
total benefits.

Wider impacts: Macro-economic modelling

7.8  To understand the GDP impacts associated with the scheme the Airports
Commission have also worked with our consultants to develop an S-CGE (Spatial
Computable General Equilibrium) model. This analysis is not a typical welfare
analysis, but considers the possible GDP impacts of the Heathrow Extended
Northern Runway scheme. These impacts vary by scenario
and are set out below.
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Table 7.3: PV GDP impacts all scenarios (£ billion, 2014 prices)

Total impacts (exc. construction)

(£ billion)
Assessment of need 147
Global growth 211
Relative decline of Europe 112
Low-cost is king 210
Global fragmentation 118

Source: Airports Commission analysis.

7.9

7.10

The modelling suggests, initially GDP impacts are driven by construction of both the
airport and surface access infrastructure. From scheme opening in 2026 to the late
2030s GDP impacts rise rapidly, mainly driven by productivity impacts associated
with improved trade links allowing firms to access larger markets and benefit from
knowledge spillover. In the late 2030s both the transport economic efficiency and
frequency benefits start to become more significant as airlines are unable to charge
the level of scarcity rents as compared to the ‘do minimum’, with consumers being
charged lower airfares and having more available disposable income, they spend
this elsewhere having multiplier effects on the economy, but the reduction in airline
profits has a slight countering effect on this.

The Commission’s assessment of wider impacts is drawn from the Commission’s
macroeconomic analysis above. The monetised results are included in this
document and the economic case but given the nature of this analysis they have
not been incorporated directly into the overall cost-benefit comparisons in the
economic case.

Conclusion

7.11

7.12

Looking at the more conventional analysis of transport economic efficiency and
delay impacts, under low-cost is king and global growth, the scheme clearly
delivers a HIGHLY SUPPORTIVE impact against the Commission’s objective to
maximise economic benefits and support the competitiveness of the UK economy,
with the possibility of this being under the other scenarios.

In assessing the overall economic value of any expansion proposal, these national
economic benefits need to be considered alongside other impacts, including
environmental disbenefits and local economic impacts, such as job creation, and
assessed against the costs of the scheme. This is done in the economic case.
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7.13

94

While the overall scale of benefits is uncertain at this stage, the S-CGE analysis
does provide a clear indication that there may be substantial positive GDP/GVA
effects from investment in aviation capacity and connectivity, and as such would
represent a HIGHLY SUPPORTIVE impact against the Commission’s objective to
maximise economic benefits and support the competitiveness of the UK economy.
It should be noted that that S-CGE modelling is a relatively novel way to consider

the impact of airport expansion. The outputs should therefore be interpreted with
some caution.



8. Assessment: Local economy
impacts

8.1 The Heathrow North West Runway scheme will bring about both positive and
negative impacts for the local community in terms of changes to employment, local
transport links, housing stock, social infrastructure and land use.

Direct, Indirect, Induced and Catalytic Employment

The direct employment provided by an expanded airport is defined as those staff
employed directly by the airport or the airlines and concessions based there, for instance
baggage handlers or customer service staff in the terminals.

The indirect impacts provided by an expanded airport are those generated by the
activities of the airport’s supply chain. So an indirect job would be, for instance, a chef at
a facility that cooks airport meals which are then sold to airlines.

Induced impacts are those generated by the spending of those employed directly or
indirectly by the airport. For example, someone employed at a café frequented mainly by
airport staff.

Catalytic effects arise as a result of the benefits that air travel provides. These impacts
include reduced travel times, a greater choice of destinations and more regular flights.

It also includes the consumer benefit of reduced cost of leisure travel. The economic
model the Commission uses attaches values to the impacts - for instance, each minute
of travel time reduced for the potential future users of the airport - and adds these
together to provide a total catalytic effect. The catalytic impacts could lead to, for
instance, a business that is located in the South East of the UK travelling more easily to
meet customers in Asia, and securing a new contract with them, then hiring new staff as
their production grows.
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8.2

8.3

To understand the impact of the scheme we have considered three levels of
assessment area: the most local area consists of the closest five local authorities
(Hounslow, Hilingdon, Ealing, Slough and Spelthorne), the second tier consists
of the 14 boroughs closest to the airport, and the third is the wider city region of
London and the South-East.

The Commission uses the traffic forecasts from its low-cost is king and global
growth scenarios to calculate the top range of impacts, and the traffic forecasts
from its global fragmentation scenario to calculate the bottom range of impacts of
the Heathrow North West Runway scheme.

Employment

8.4

8.5

8.6

8.7

60

61
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Any development at Heathrow will deliver direct, indirect, induced and catalytic job
growth.

Direct job growth: The Commission’s different scenarios drive different passenger
forecasts, and therefore each scenario models different numbers of people directly
employed on the airport site. In 2030 the Commission’s modelling suggests that
Heathrow could be employing 17,500-41,400 more people in 2030 than against

a do minimum baseline (dependent on scenario®). The results in 2050 show a
similar range (23,700-40,100). Currently the five boroughs most local to Heathrow
(Hounslow, Ealing, Slough, Hilingdon and Spelthorne) contribute about half the staff
to the direct on-airport employment at Heathrow (33,490 against a total of 73,430).

The jobs currently at Heathrow, and in the air transport industry generally, are
relatively low skilled,®” and several areas in the 5 boroughs around Heathrow have
a lower than average level of skills within the population (for instance much of
Hillingdon and its surrounding area has 1.1% or below of the population having
Level 4 qualification). As such there could be a relatively strong match between the
new jobs which could be created and the current skills of the population.

The relatively high unemployment rate in areas such as Hillingdon (7.7%) and Ealing
(9.9%), along with the possibility of the relatively strong match between the new
jobs which could be created and the current skills of the population, and current
trends for on airport direct employment, suggest that there is capacity for some of
these new jobs to be filled by unemployed people from these areas.

The Commission uses low-cost is king and global growth scenarios as the top of the range, and global
fragmentation scenario as the bottom throughout this assessment for Heathrow North West Runway.
From a study by Optimal Economics, more details provided in the Local Economy Assessment.



8.8

8.9

8.10
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Assessment: Local economy impacts

Indirect and Induced job growth: As with direct jobs the range of scenarios
mean a range of possible indirect and induced job numbers in 2030 and 2050. At
its highest in 2030 the scheme could create 25,600 new indirect jobs and 45,400
new induced jobs (to a do minimum baseline) but at its lowest these could be
10,800 and 19,100 respectively. In 2050 these totals increase substantially, with
additional indirect jobs ranging from 15,000-25,300 and induced from 25,400-
42,900. Some industries developing induced and indirect growth will value being
close to the airport but in general there is a wider geographical location for these
jobs to be sited than in the case of direct job growth. Similarly, given the relatively
broader group of industries that these indirect and induced jobs would be created
in, the range of skill and pay levels across the jobs could be wider.

The employment impact in the very local community could therefore be less
strongly positive than the sheer numbers suggest. Currently, despite businesses in
Hillingdon providing 188,600 jobs (some of which could be reasonably classified as
an indirect or induced impact of the airport®?), only 37% of the local jobs are taken
by Hillingdon residents. There are already significant numbers of commuters into the
borough and it is important to note that the travel to work area is likely to expand
following the introduction of planned surface transport improvements. Similarly,
some of the high-skilled jobs available in these industries would not have the same
strong match with the skills base of people in the local area that exists for the

direct jobs.

However, in the wider area the effect could be more positive, with a strong positive
impact of these jobs in for instance the “Western Wedge” group of authorities. Over
the last 35 years a sector reshuffle has been taking place, with manufacturing in
the 14 local authorities declining and office based industries on the rise. This trend
could continue, with the potential for the Heathrow area to move up the value chain
due to an increase in land prices with business densities increasing near the airport.
However, whether the trend will continue, or whether the economy in the area
would develop differently, is very difficult to predict.

Hillingdon industry quotients demonstrate the top five industries (compared to the national average) include
passenger air transport (67.81 times more concentrated), support activities for transportation (10.88), freight
air transport & space transport (6.77). This demonstrates the strong knock on effect the airport has in terms of
generating the need for airport support industries.
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Figure 8.1: Heathrow percentage employment in Industrial Sectors 2013

M Agriculture and fishing
M Energy and water
B Manufacturing
Construction
Distribution, hotels and restaurants
M Transport and communications
Banking, finance and insurance
Public admin. education and health
M Other services

Source: Airports Commission analysis.

8.11

8.12

8.13
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Catalytic effects: An alternative approach to assessing the number of jobs
created comes from the S-CGE model, with an estimated 179,600 jobs created
under the assessment of need scenario by 2050. This figure is larger than the
Commission’s estimates discussed above as it includes the catalytic impacts of
the scheme. These effects arise as a result of the wider benefits that air travel
provides, improving connectivity and reducing costs through reduced travel times,
a greater choice of destinations and more regular flights, as well as reduced country
to country trade costs. This increase in available destinations also expands the
potential markets for businesses, which benefit workers, intermediate goods and
services. There may be increased competition across countries with the ability

of firms to access new markets which would improve efficiency. These effects
leads to an increase in employment in the economy, with the largest gains in the
manufacturing and services sectors, which are trade intensive.

The catalytic impact would be concentrated in London and the South East,

which already has strong labour market performance trends (e.g. GVA per head).
Part of the reason for the strong catalytic impacts in this region is the effect of
agglomeration. Agglomeration benefits arise as similar firms located close together
benefit from productivity gains as a result of the spatial concentration. These
effects can arise from shared supply chains (leading to greater competition and
specialisation of suppliers) and economies of scale and scope. This implies that
the productivity of individual firms will rise with the overall amount of activity in other
nearby firms, or with the number of nearby workers or consumers. This can create
a virtuous cycle, where agglomeration benefits support the performance of firms,
which draws more firms to the area, which increases agglomeration benefits.

Agglomeration benefits are already evident in London and the South East, which
have several areas that have high employment, low unemployment and high
resident and workplace salaries. This is particularly apparent in the area stretching



Assessment: Local economy impacts

west of London through to Oxfordshire and encompassing Thames Valley Berkshire
and Enterprise M3 LEPs and could develop further elsewhere in the region. This

is part of a long running trend which could be further supported by development

at Heathrow. The area is important to London as a whole with the London Plan
highlighting the Western Wedge as a key development area. The catalytic benefits
of the airport would therefore be underpinned by the London Plan itself, which is
inherently focused upon greater economic cohesion across the London area.

Housing & Social Infrastructure

8.14

8.15

8.16

Growth of jobs and businesses associated with the airport has the potential to put
pressure on housing in the local area. The Commission’s modelling suggests that

in 2030 the range of additional households associated with the scheme (direct,
indirect and induced) falls within the range of 29,800 and 70,800 (dependent on the
scenario).

The additional housing at the upper end of this range — which equates to an
average of some 500 homes per year in each of 14 local authorities — may be
challenging to deliver, especially give that many local authorities struggle to meet
current housing targets. However, the rate of provision of additional housing is

not significantly out of line with many existing plans for the period to 2026 or with
the rate of growth envisaged in the London Plan, although some further increase
may be needed in some areas. In addition, the number of local authorities involved
would also allow some flexibility in how new housing may be delivered across

the area as a whole. It should also be noted that this is a worst case assessment
for the number of additional homes required and there are many reasons why

the additional housing required is unlikely to be as high as these figures. Different
assumptions around passenger demand, population growth, net migration, access
to employment for local people and commuting, for example, could all reduce the
housing growth requirements.

The need for additional housing provision to house the increase in residents in

the area around the airport will also need to be supported by the provision of
additional social infrastructure such as schools, hospitals and leisure centres. The
Commission’s assessment suggests that provision of additional housing will need to
be supported by the provision of additional schools 50 primary and six secondary
across all 14 local authorities, two additional health centres (14 GPs) and two
primary care centres per local authority to 2030.
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Business Space

8.17

8.18

8.19

The businesses delivering the indirect and induced jobs growth discussed above
will also need commercial premises. How closely these businesses need to locate
to the airport is very dependent on the sector and nature of the business.

For those businesses less dependent on immediate geographical proximity to

the airport it is likely that across the entire assessment area sufficient space for
business expansion would not be a constraint on realising the benefits of the airport
expansion. Similarly to housing, there is currently a general shortage of available
premises for industrial and office space within the 14 boroughs of assessment
around Heathrow and local plans already highlight that expansion of office and
industry floor-space is necessary to cope with anticipated levels of employment
demand by 2030. Given this local councils already have plans in place to make up
this shortfall, and these plans would likely be flexible enough to support any further
needs required by the airport.

For businesses tightly tied to the airport (for instance catering businesses where
very quick access is a high priority) there are possible constraints. A possible
limitation around Heathrow in general is the large areas of surrounding green belt
land, which restrict the potential for growth. Large areas of the Borough are within
the Metropolitan Green Belt, including around the Heathrow Opportunity Area. The
Green Belt and the developed nature of the borough means it may be a challenge
to find suitable major development opportunities in the longer term very local to the
airport site. HAL have mitigated this risk to an extent by the inclusion within their
masterplan of large areas set aside for development (which would no longer be
suitable for residential land due to the proximity of the runways.)

Surface Access

8.20

8.21
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As well as the benefits to airport users, surface transport improvements can provide
benefits to non-airport users who are residents in the area, in the form of improved
labour and market access. This will lead to some additional benefit to the individuals
and potentially the local economy. Several key developments in surface access,
such as the Piccadilly Line improvement, Western Rail Access and Crossrail,

will be transformative both for airport and non-airport users and the situation in
2030 will be significantly more positive in terms of surface access than it is today.
However, only a limited amount of this development is scheme specific: a very large
proportion will be taken forward with or without any airport development.

In terms of scheme specific developments, Southern Rail Access provides better rail
access to Heathrow from the south and will open up opportunities for employees
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Assessment: Local economy impacts

and local residents. There will also be improved resilience compared to today as with
an additional route from Heathrow into central London. However, the likely popularity
of Southern Rail access for commuters as well as for users of the airport could mean
there may be some conflict with commuting passengers for seats.

The Commission has concluded that the proposal only marginally increases traffic
on the Strategic Road Network in an already constrained system. Background
demand is by far the majority of 2030 demand (with the exception of roads directly
serving the airport such as the M4 spur) but there may also be some very localised
road impacts around the airport itself. However, detailed analysis has not yet been
undertaken to estimate traffic flows on local surface roads around the airport.

Conclusion

8.23

8.24

8.25

Given the substantial net positive impact on local and wider regional employment
set against challenging but achievable additional requirements for housing and other
local services, the Commission judges that the impact of the scheme on its objective
to promote employment and economic growth in the local area and surrounding
region is HIGHLY SUPPORTIVE. There are some potential areas of constraint to
delivering these benefits in the area very local to the airport, and if these risks are
realised this has the potential to reduce the impact to . However, the
Commission does not believe there is a high possibility of this result.

Given that the assessment is based on the surface access impacts of the scheme
itself (rather than baseline improvements already scheduled for the area in general)
the impact on the Commission’s objective to produce positive outcomes for

local communities and the local economy from any surface access that may be
required to support the proposal would be either or

A contributing factor would be the impact on local roads, which the Commission
does not currently have detailed modelling for. At this stage the Commission sees a
conservative judgement of as appropriate.

Both of these sets of impacts would need to be considered with other relevant
costs and benefits of the scheme. The Commission’s Financial and Commercial
Case and Economic Case sets these benefits in this context.
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9. Assessment: Noise

The Commission’s Approach to Assessing Noise Impacts

One of the key findings of the Commission’s 2013 discussion paper on Aviation Noise
was that people respond to noise in different ways. Response to noise is subjective,
and likely to be affected not only by the magnitude of the sound but also its duration,
regularity, and the time of day at which it occurs.

In order to help people understand the likely noise impacts of the three expansion
options, the Commission has assessed noise impacts in a range of different ways. The
full set of measurements can be found in our supporting annexes. In this document, we
present noise impacts in the following ways:

* day noise (LAeq1 6h 0700-2300) and night noise (LAeq8h 2300-0700), looking
particularly at the 57 decibel level (which in the Government’s Aviation Policy
Framework marks the approximate onset of significant community annoyance),

and the lower 54 decibel level;

e the European 24 hour L, measure, which puts more weight on noise that occurs in
the evening (1900-2300) or the night (2300-0700) than the daytime (0700-1900);

¢ N contours, which capture how many times in a day or night a population will be
exposed to a very noisy aircraft flyover (with a 70 decibel threshold for the day, and a
60 decibel threshold for the night).

The Commission’s demand forecasts have been used as the basis for measuring future
noise impacts. For each scheme, the assessment of need carbon-capped forecast

has been assessed as a rough ‘lower end’ case, and a top end case has also been
assessed to understand the implications of scenarios showing higher levels of demand.
For the Heathrow Airport North West Runway scheme, the low-cost is king carbon-
traded forecast comprises the high end traffic scenario, which results in more and larger
planes and higher noise impacts. This chapter first considers the lower end case, then
compares these outputs with those from the upper end.

102




Assessment: Noise

The Commission’s Approach to Assessing Noise Impacts (continued)

The Commission’s modelling has been undertaken by the noise forecasting unit (ERDC)
at the CAA using their ANCON model. The Commission’s assumptions on the number
and types of aircraft using the airport, the population changes in overflown areas, the
rate at which aircraft ascend and descend and other important inputs to the model are
all set out in report Noise: Local Assessment. The assumptions input into the noise
model can be expected to impact the noise results for a scheme, at various levels. This
can be seen by comparing the results from scheme promoters and the Commission’s
modelling in the supporting annexes. A range of noise impact results can therefore be
created, depending on which particular view of future and associated assumptions are
input into the model.

The indicative flight path designs used for noise modelling should not be taken as
showing where future flight paths would in practice be located. Creating and agreeing
airspace plans for any new runways would require significant development and public
consultation, which the Commission has not undertaken; and careful consideration of
mitigation options, as well as the impacts of new technology, could lead to significant
changes to the indicative designs.

In the case of Heathrow North West, the airport’s three runways could be operated in a
variety of means. For example, different runways could be in operation at different times
in the day to allow respite for residents living nearby. The Commission has undertaken
some analysis of how respite and other landing and departure scenarios can affect the
noise impacts of the airport, summarised below in the section on mitigations.

Changes between the do minimum (2 runway) and do something
(3 runway) scenarios, 2030, 2040 and 2050

9.1 Figure 9.1 illustrates the differences between the Heathrow Airport North West
Runway 2030 do minimum and do something forecasts in the lower end, carbon-
capped scenario. (Note that in 2030 the airport would not be operating at full
capacity — though the impacts of full capacity operation are considered in the 2040
and 2050 descriptions below.) In the do something scenario, higher numbers of
people are forecast to fall within the 57dB day noise contour, and to experience 50
or more 70dB overflights in a day. In contrast, however, fewer people are forecast to
fall into the 54dB day noise contour, the 48 dB night noise contour, the 55L_,
24-hour contour and to experience 25 or more 60dB overflights during the night.

103



Heathrow Airport North West Runway: Business Case and Sustainability Assessment

Figure 9.1: In 2030 performance against different noise contours is mixed, in
general with better performance against night noise metrics

Heathrow Airport North West Runway, do minimum (2R) v expansion (3R),
2030, low end forecast (@assessment of need, carbon-capped)
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Source: Airports Commission analysis.

9.2  The explanation for this somewhat uneven spread of noise impacts is that in the
Commission’s modelling the airport’s noise contours are profoundly affected by the
operation of a third runway and the flight paths that operate to and from it. The new
noise contours impact areas with different population densities from those affected
by two runway operations. For example, as Figures 9.2 and 9.3 demonstrate, when
a third runway is operational the landing and departure corridors to the east of the
airport diverge to a greater extent, leading to a three pronged noise contour as
opposed to a single elongated protrusion. In this manner, a third runway could
be seen to worsen noise impacts in some areas of west London, but improve
the situation in others. In general terms, the noise impacts can be seen to shift
further west.
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Figure 9.2 and 9.3: A third runway leads to a three pronged noise contour
as opposed to a single elongated protrusion. In general terms, the noise
impacts can be seen to shift further west
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9.3  Ascan be seen in the Figure 9.4, the new contour has moved away from some of
the most densely populated areas of London in future forecasts.
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Figure 9.4: London’s population is predicted to increase significantly in
several areas to the east of Heathrow Airport

2030 vs 2050 difference in population densities around Heathrow Airport
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9.4

9.5
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Similar patterns can be seen when comparing the differences between the 2040
and 2050 carbon-capped do-nothing and do something scenarios. In both cases,
the contour patterns of the two runway and three runway airports remain broadly
as set out above, and this in turn drives similar patterns in the numbers of affected
people. In both 2040 and 2050 a three runway Heathrow is predicted to cause
more noise impacts than a two runway Heathrow during the day, but would be a
better neighbour at night. This is because the Commission’s modelling supposes
that the restrictions on night flights currently in place at Heathrow are preserved,
and therefore the model assumes no marked increase in traffic in these periods,
but continues to capture the onset of quieter planes entering most airlines’ fleets,
as well as optimised flight paths.

In the day, by 2040, the reduction in people within the 54dB contour from the

do minimum scenario that was seen in 2030 has changed to an increase in affected
population. At night the reductions in the number of people experiencing a noisy
overflight continue, with reductions in the N60 metric particularly noticeable.
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Figure 9.5 and 9.6: In 2040 and 2050 the number of people affected by
daytime noise grows, but fewer people are affected by night noise,
compared to do minimum scenarios

Heathrow Airport North West Runway, do minimum (2R) v expansion (3R),
2040, low end forecast (@assessment of need, carbon-capped)
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Heathrow Airport North West Runway, do minimum (2R) v expansion (3R),
2050, low end forecast (assessment of need, carbon-capped)
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Changes from 2030 carbon-capped do something (3 runways) to
2050 do something (3 runways)

9.6 From 2030 to 2040 the Commission’s modelling sees traffic at the airport
increasing, from 652,000 ATMs to 740,000 ATMs. Traffic remains at broadly this
level until 2050. In most interpretations, this trend corresponds with a growth in the
noise profile of the airport, as Figure 9.7 shows. However, the growth in affected
populations is relatively slight (given the forecast increase in the numbers of planes),
as the impact of new traffic is somewhat counter-balanced by the expected
improvements in airplane technology over the same period.

Figure 9.7: The night noise statistics (48dB and N60) buck the trend of a
steady increase in noise from 2030 to 2050

Heathrow Airport North West Runway, do something in 2030, 2040 and 2050,
low end forecast (assessment of need, carbon-capped)
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9.7  The night noise statistics (48dB and N60) buck the trend of a steady increase in
noise from 2030 to 2050, for the reasons set out above. Although in 2050 night
noise is still predicted to be marginally worse than in 2030.
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Comparison of 2030, 2040 and 2050 carbon-capped do something
scenarios with current day

9.8

As a point of contrast, it is useful not just to consider the scheme against future do

minimum scenarios, but with the current noise situation in and around Heathrow, as
shown by Figure 9.8. Across all metrics, even by 2050 when the airport is operating
at full capacity, the Commission’s modelling predicts that the Heathrow North West
Runway scheme will cause less noise pollution than currently.

Figure 9.8: Even by 2050 when the airport is operating at full capacity, the
Commission’s modelling predicts that the Heathrow North West Runway
scheme will cause less noise pollution than currently

Heathrow Airport North West Runway, current day scenario versus do something
in 2030, 2040 and 2050, low end forecast (assessment of need, carbon-capped)
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Source: Airports Commission analysis.

Comparison of carbon-capped and carbon-traded scenarios

9.9

9.10

Figure 9.8 can be compared with Figure 9.9, which displays the results of the
Commission’s carbon-traded do something forecasts. In this scenario more traffic
is forecast throughout the assessment period, and this manifests itself most fully in
the 2030 assessment (in the 2040 and 2050 assessments the airport is effectively
full and cannot accommodate any higher levels of traffic). In addition there are fewer
price constraints in place on the use of more polluting planes, so more large aircraft
are forecast to form part of HAL's fleet mix.

The daytime noise impacts displayed in the 54dB, 57dB and 55L _ contours are
markedly higher in the 2030 carbon-traded assessment than the carbon-capped
assessment, with approximately 100,000 more people affected in the 54dB and

109



Heathrow Airport North West Runway: Business Case and Sustainability Assessment

55L, contours. And the 2030 reduction of noise impacts compared to current day
operations is much less marked.

Figure 9.9: In a carbon-traded assessment 54dB, 57dB and 35L _ contours
are markedly higher than is the case in a carbon-capped scenario

Heathrow Airport North West Runway, current day scenario versus do something
in 2030, 2040 and 2050, high end forecast (low-cost is king, carbon-traded)
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C: National noise assessment

9.11

9.12
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If the Heathrow North West Runway scheme were to be developed, the national
daytime noise situation would be largely similar to the do minimum scenarios across
the assessment period. This is because in the daytime the forecast increase in
population exposed at a developed Heathrow North West Runway site would be
broadly offset by reductions in exposed populations at other airports, where traffic
would not grow as sharply as in a do minimum scenario. In 2030 a Heathrow

North West Runway expansion has a positive impact compared to a do minimum
scenario, due to a decrease in population exposure at a number of airports.

For night time noise, the large reductions provided by a Heathrow North West
Runway scheme are sufficient to have a marked effect on the national situation, with
26,000, 68,000 and 125,000 fewer people predicted to be exposed nationally in
2030, 2040 and 2050 respectively (48dB).



Assessment: Noise

Limitations of the modelling, further potential mitigations and
commentary on scheme promoter’s noise assessments

9.13

9.14

9.15

9.16

Of course, these figures cannot and do not capture the full noise impacts of an
expanded Heathrow. For instance, it is well understood that people who live
beyond an airport’s noise contours can often be irritated and upset by the overflight
of planes. And an expanded Heathrow would lead to more planes overflying the
capital.

Equally, however, this modelling shows that developments in airplane technology
and flight routing are capable of reducing the numbers of people exposed to
annoying overflight compared to today’s levels. And future improvements in

air traffic management could further reduce the need for repetitive overflight of
populations some distance removed from the airport. Furthermore, with three
runways Heathrow would have greater flexibility over how to manage its arrivals and
departures across its site, producing particular benefits in the years after expansion
when it is not operating at full capacity (and so can provide greater respite
opportunities), and for landing noisy or noise sensitive flights (when it can utilise its
most westerly runway).

For the Heathrow Airport North West Runway Scheme, Heathrow Airport Limited
also provided the Commission with potential flight paths that demonstrate how

the airport could be operated to achieve different noise outcomes, namely: to
minimise the numbers of new people affected by noise; and to maximise the levels
of predictable respite for residents near the airport. These flight path scenarios have
also been modelled by the Commission.

In Figure 9.10 the results of these two alternative operating strategies are compared
with the strategy to minimise the total numbers of people affected by noise,
discussed above. Whereas flight paths designed to minimise newly affected
populations show substantial increases in the total number of affected people
across most metrics, an operating strategy designed to provide predictable respite
to residents near the airport shows numbers comparable to, and in some cases
better than, the flight paths designed to minimise total numbers affected.
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Figure 9.10: Heathrow Airport Limited also provided the Commission with
potential flight paths that demonstrate how the airport could be operated to
achieve different noise outcomes

Heathrow Airport North West Runway, alternative operation strategies,
2030, low end forecast (@assessment of need, carbon-capped)
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Source: Airports Commission analysis.

9.17  Whilst this may seem slightly counter-intuitive (the minimising total strategy, in
the Commission’s modelling, actually affects higher numbers of people than the
option providing predictable respite) this analysis broadly tallies with the scheme
promoter’s own work, which also sees techniques to prevent new populations
receiving significant noise impacts producing higher total numbers of affected
populations, and sees the respite and minimising total strategies producing broadly
comparable results.®?

9.18 The Commission notes the importance the promoter places on offering the local
community periods of respite from being overflown. The effect of such respite is
only demonstrated in the noise modelling by virtue of its effect on the average.
The Commission recognises the importance of such mitigation methods and is
interested in views of how to take further account of them.

9.19 The scheme promoter has also suggested further potential noise mitigations. Whilst
not all of these have been accounted for in the Commission’s assessments, the
Commission has considered two of these potential mitigations as sensitivities to
its noise modelling. First, the scheme promoter predicts that Heathrow will attract
a higher proportion of quieter aircraft than the Commission’s fleet model assumes.
This assumption is based upon current day trends, which see Heathrow attracting

63 Given that the Commission has modelled the same flight paths as the scheme promoter, this result highlights
how sensitive noise modelling is to underlying assumptions.

112


http:results.63

9.20

9.21

9.22

9.23

Assessment: Noise

the newest and quietest aircraft in airlines’ fleets. The assumption is at the upper
bound of the Commission’s range of possible fleet mix scenarios for future years.

Second, the scheme promoter has predicted a steeper glide path of 3.5 degree
descent in future decades of the airport’s operation. The Commission sees this

as a realistic assumption by 2050 for any of the schemes, and so has considered
the potential effect of this on future noise levels in this assessment year only. The
modelling demonstrates that any such change to glide path may improve the noise
situation at the airport in 2050 from between 5-10% across the full range of metrics.
Of course, this mitigation is not an option only for the Heathrow North West Runway
scheme, but could be applied to any of the three short-listed options.

The Commission also notes that the position of the new runway further west offers
some potential for approaching aircraft during westerly operations and less busy
periods, to maintain a higher altitude for longer over the highly populated areas of
London resulting in a slight reduction in noise. The opposite is true during busy
periods and easterly operations, where aircraft landing on the new runway approach
the airport over communities to the West at a lower altitude than currently, resulting
in a slight increase in noise. Given the location of the extended runway further to the
west than the northwest runway, the effect is less pronounced in this scheme.

Heathrow Airport Limited has also allocated a £250 million fund to pay for noise
insulation at and compensation for dwellings and community buildings that are
exposed to significant new noise as a result of airport expansion. The airport is
currently consulting with its local community on different ways that this money could
be allocated.

When differences in assumptions over fleet mix, glide path and utilisation of new
capacity are taken into account, the key findings of the promoter’s submission —
that there will be a reduction compared to current day impacts — are supported by
the Commission’s noise modelling.

Conclusion

9.24

In relation to the objective of minimising and where possible reducing noise impacts,
the Commission considers that the Heathrow North West Runway scheme will

have a SIGNIFICANTLY ADVERSE impact. This is because the Commission’s
modelling shows that with an expanded Heathrow daytime noise impacts are

likely to rise in comparison with future do minimum scenarios, and this rise will
incorporate tens of thousands of people.
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9.25

9.26

9.27

9.28
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However, this rise is not uniform (in some instances the do something scenario
performs better than the do minimum), and in particular night-time noise scenarios
are predicted to improve compared to do minimum scenarios in all assessment
years.

It is also important to compare the scheme’s performance with benchmarks

other than the Commission’s do minimum scenarios: it is clear that in relation to
comparator national or international airports the noise from Heathrow affects a very
large number of people, and some of these effects, such as for those living nearest
to the airport, have the potential to be severe.

The Commission notes the potential for future improvements to compensation
schemes, air-space management, approach glide paths and routes and technology
incentives to further mitigate the noise impacts at Heathrow. A number of

these options are proposed by the scheme promoter, the airport operator. The
Commission believes that further developments in this area, coupled with more
conservative rates for the uptake of new capacity, have the potential to bring the
noise impact assessment closer to

The Commission notes that when comparing a future Heathrow Airport North West
Runway scheme with the present day situation, the noise situation is predicted to
improve across all metrics.



10. Assessment: Air Quality

The Commission’s Approach to Assessing Air Quality Impacts

To assess the air quality impacts associated with airport expansion, the Commission

has compared a future year’s ‘do minimum’ case (the harmful emissions produced by
airports and their associated surface access without airport expansion) against a ‘do
something‘ case (the harmful emissions produced by airports and their associated
surface access with expansion). This allows the change in emissions associated with the
new development to be calculated.

The Commission has considered possible changes to emissions of nitrogen oxides (NO ),
particulate matter of 2.5 microns diameter (PM, ) and particulate matter of ten micron
diameter (PM, ). These compounds have the potential to damage the health of humans
and ecosystems. Potential damages associated with these changes at a national

level are monetised based on environmental damage costs per ton emitted specified

in the HM Treasury Green Book, and accounted for in the Commission’s economic
assessment, as set out in the preceding business case. This does not currently include
the local effects of NO,,.

The UK and its local authorities are obliged to limit concentrations of these three
compounds at local and national levels, and the Commission’s assessment describes
the potential risks to future compliance. At the national level the assessment considers
emissions associated with the airport schemes relative to total projected UK emissions,
which are subject to national emissions ceilings set at international and European level.
For local assessments the Commission considers two types of location: locations where
Air Quality Objectives (AQOs) have been set by local authorities; and locations where EU
limits are considered in the PCM model used by Defra for projections of air quality across
the UK.

Predicting future air quality impacts of airport expansion is not a simple process. It
requires modelling of vehicles (road, rail, aircraft) using the airport and related transport
infrastructure, the emissions generated and then how those pollutants behave in the
local atmosphere. Any modelling is very sensitive to the assumptions that underpin

it such as likely pollution generated by engine, brake and tyre activity or the use of
transport by both airport and other users, as well as the role of future technology
including road vehicles. Many such assumptions can profoundly affect the results.
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The Commission’s Approach to Assessing Air Quality Impacts (continued)

At this stage in the assessment of the three options, the Commission has modelled

the mass emissions associated with airport traffic (vehicle emissions within the airport
perimeter) and road and rail traffic on journeys to and from the airport in its assessment
of need carbon-capped scenario to inform a risk based assessment. The Commission
intends to test further the findings of this analysis with more detailed dispersion modelling
to better understand the impacts of each option on local concentrations of air quality
pollutants with a finer spatial resolution and address uncertainties. It is acknowledged
that it would have been preferable to have available the outcome of this more detailed
modelling exercise prior to consultation. Although a fuller picture may be provided

by more detailed work, the high level modelling undertaken to date identifies the

key challenges which the scheme faces in air quality terms and provides a sufficient
evidential basis for consultees to express their views on the questions asked in the
consultation document.

Given the uncertainties around future background air quality levels, coupled with
insufficient data on aircraft and surface access emission levels post 2030, the
Commission has only undertaken quantitative assessments for the scheme’s opening
year (2026 for Heathrow North West Runway) and 2030, with qualitative assessment of
potential impacts in 2040 and 2050 where appropriate.

10.1  Table 10.1 below sets out the projected mass emissions associated with the airport
in the do minimum case including airport related road traffic emissions.

Table 10.1: Baseline NO , PM

.o PM, , annual projected mass emissions by

source, t/y
Pollutant NOX PM10 PM2_5
SlEE eI 2030 2040 2050 2030 2040 2050 2030 2040 2050
Source
Aircraft engine | 10,168.80 | 9,544.20| 7,924.70| 27.9| 27.8| 262| 279| 278| 262
Brake and s18| 418| 267| 362| 202| 187
tyre wear
APU 203.7 233 217.2 7.7 7.6 7.3 7.7 7.6 7.3
GSE 278.6 058 2812| 17.2 16| 174 15| 139| 151
Road traffic - 2487 259.5 2739| 296| 309| 326| 172| 17.9| 189
airport only
Total 10,089.80 | 10,294.60 | 8,696.90| 1342 124.1| 1102| 104| 965| 86.2

Source:Jacobs.
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10.2 The Commission’s assessment predicts that from scheme opening to 2050
emissions of NO_are set to rise in the event of expanded operations under a
Heathrow North West Runway scheme, if no mitigation is taken. This is likely to be
the case in all of its scenarios, though the modelled scenario is the assessment of
need carbon-capped. The primary source of increased NO, emissions is aircraft
engines, but these are generated at elevated heights during the take-off and landing
cycle, significantly reducing their impact on local air quality at ground level. This
results in emissions of NO,_from road transport around the airport in populated
areas becoming a more significant factor for health impacts.

10.3  Emissions of PM, . and PM,, are predicted to rise from 2026 to 2040, but by 2050
to have fallen below 2026 levels due to forecast changes in the Heathrow fleet mix.
The primary source of emissions of both types of particulate matter in these future
years is emissions from brake and tyre wear and surface abrasion, where road
transport is the most significant cause.®*

10.4 Based on the HM Treasury Green Book the national level damage costs of the
increases in emissions of NO,_and PM.  associated with the Heathrow North West
Runway scheme over the 60 year appraisal period are calculated to be £373.1
million and £121.2 million, respectively.

10.5 The emissions also have the potential to adversely affect some protected
ecosystems and other important environmental sites in the Heathrow area — these
are identified below.

64 For further details of these emissions in the UK see “Fine Particulate Matter (PM, ) in the United Kingdom”, Air
Quality Expert Group, DEFRA, http://uk-air.defra.gov.uk/library/reports?report_id=727

117


http://uk-air.defra.gov.uk/library/reports?report_id=727
http:cause.64

Heathrow Airport North West Runway: Business Case and Sustainability Assessment

National Risk Assessment

Figure 10.1 Map of study area and baseline emissions for 2030
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10.6 The UK is subject to emission ceilings on its total emissions of a range of air

quality pollutants including NO, and PM, .. The UK expects to meet ceilings to be
achieved by 2020 for these pollutants as set by the Gothenburg Protocol under
the Convention on Long-Range Transboundary Air Pollution of the UN ECE.
However tighter emission ceilings for 2030 have been proposed by the European
Commission, specified as percentage reductions to be achieved by 2030 relative
to emissions in 2005 as the base year.®® Hence this assessment also considers
projected emissions from the airport scheme in terms of percentage contributions
to projected total UK emissions in 2030, which are 589 kt of NO,_ and 59 kt of PM,,

5

65
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Assessment: Air Quality

Table 10.2: Annual Mass Emissions of Gothenburg Protocol pollutants and
projections, kt/y

Gothenburg Protocol 2020 Targets 711 57

NAEI emissions pollutant projections for 2030 589 59

Airport without expansion 2030 11 0.104

Change due to Airport expansion in 2030 2.6 0.07

New total airport emissions as a percentage of

national projection in 2030 2.3 0.3
10.7 From the table above it is clear that although expansion results in increases in

emissions these are small when viewed in the national context, making up a modest
2.3% of projected national NO, emissions and 0.3% of projected national PM, .
emissions.

Local Risk Assessment

10.8

10.9

The legislated air quality targets are important for health impacts. For NO, there

is a serious risk of exceedance associated with the baseline situation without

any expansion. These risks are only likely to be exacerbated by the unmitigated
emissions associated with the additional traffic caused by expansion. The PCM
modelling would also suggest that expansion without mitigation would increase
airport-related road transport emissions of NO, by 25% in 2030 and by 41% at its
maximum extent in 2040.

The emissions of PM, . and PM, S are not as significant a problem in these areas
and the current levels are within the limit values. However, in general construction
related activity and the creation of new elements such as tunnel entrances do
have the potential to create localised problems that the Commission has not
modelled, but which need to be recognised and carefully controlled. There is,
however, a substantially lower risk with these particulate pollutants than with NO,
concentrations that airport expansion will be a contributory factor in causing limit
values to be breached.

Impacts on Local Designated Sites

10.10 The air pollution associated with a Heathrow Airport North West Runway expansion

has the potential to increase existing impacts to designated sites in the area,
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specifically on Staines Moor and the Wraysbury Reservoir, both of which are within
1km of the airport boundary and near busy junctions of the M25.

Potential mitigations and commentary on scheme promoter’s air
quality assessments

10.11 Heathrow Airport Limited’s air quality assessment did not consider all of the same
monitoring sites as the Commission’s. It also did not consider air quality impacts
in the scheme opening year. HAL's assessment, however, made use of dispersion
modelling to develop a finer detail picture of the emissions, their relationship
to concentrations of pollutants and the impact of the mitigation measures they
proposed. The Commission will also be conducting its own dispersion modelling to
provide further corroboration of its analysis.

10.12 For 2030 assessments, the Commission has predicted higher emissions of NO ,
PM,, and PM, , emissions than the scheme promoter. This is primarily due to the
Commission modelling 14% more ATMs in 2030 than the scheme promoter, and
because the Commission has modelled a far wider surface access assessment
area than the scheme promoter, which has resulted in substantially more emissions
in the final total.

10.13 There are also a number of different assumptions used, which have driven the
divergent results:

¢ the scheme promoter has used an earlier iteration of the national modelling
standard (current at the time of their submission), which has led to lower
emissions forecasts;

¢ the scheme promoter has predicted future technological advancement benefits
on engine emissions

¢ the scheme promoter has assumed steeper glide slopes for landing,

10.14 In addition the scheme promoter has modelled the impact of a series of suggested
mitigation measures which the Commission has not modelled. These offer the
potential to mitigate air quality impacts and include:

e using financial incentives to expedite the use of improved future and existing
technology on aircraft using the airport

e providing all aircraft with fixed electrical ground power and pre-conditioned air
* measures to incentivise hydrogen and electrical vehicular access to the airport

¢ the scheme promoter has identified a congestion charge as a possible fall
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Assessment: Air Quality

back mitigation to drive down airport-only road traffic in the vicinity, and the
Commission has not considered such a sensitivity.

Conclusions

10.15 In the absence of effective mitigation, the Heathrow Airport Northwest Runway
scheme will increase emissions of local air quality pollutants in 2025 and 2030 in a
local area where there are current exceedances of legislative limits and future risks
of these continuing without any airport expansion. There is also the risk of these
emissions potentially adversely affecting local designated sites and their associated
ecosystems.

10.16 The strong influence of related and unrelated road transport to the air quality
performance of any airport expansion scheme means that critical assumptions
over matters outside the airport’s control will determine the fundamental and
underlying air quality performance of the local area. Currently the UK is breaching
concentration limits in specific urban areas (including around Heathrow) and by
the time of scheme opening, action at both a national and local level will have
been considered to ensure these limits or any replacements or enhancements
are respected. These include any changes in the road network including orbital
and access routes to London. Such action would fundamentally alter the context
in which the scheme’s performance on this issue should be viewed, resulting in
reduced emissions and potentially improved performance nationally from national
level policy measures. The Commission will be developing a better understanding of
these effects.

10.17 The emissions from the airport expansion are likely to add risk to that which already
exists around future breaches. Action to tackle this existing risk will need to be
taken across a wider area than just the airport but will be significantly enhanced
if it is combined with action at the airport. Additional mitigation at the airport
would therefore be necessary to ensure that action to improve the background
performance is not undone by additional emissions from the airport and so ensure
that expansion is not adding to the problem. There is even the potential for very
effective mitigation measures to improve performance beyond the level of additional
emissions created by the scheme and further contribute to reducing the problem,
but is not going to resolve the background issues.

10.18 The Commission notes that the promoter has produced several credible mitigation
proposals to reduce the impact of both existing and future road access to the
airport on local air quality. These would appear to offer the potential to reduce the
airport’s contribution to the problem significantly. These mitigations include financial
incentives for the most modern and least polluting aircraft to use the airport, further
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10.19

10.20

122

incentives for staff and passengers to use public transport and other measures to
incentivise the use of hydrogen and electric cars. Finally the Commission notes that
as a fall back option if these measures did not adequately tackle the issue, HAL
further propose an access charging scheme which could offer a greater degree of
control over ensuring that this impact was more fully mitigated.

Due to the increase in harmful emissions forecast to result from the Heathrow
Airport North West Runway scheme the Commission judges that without mitigation
measures the scheme performance is SIGNIFICANTLY ADVERSE in relation

to the objective of improving air quality consistent with EU standards and local
planning policy requirements.

However, the Commission recognises that its assessment models a level of traffic

in 2030 in excess of that proposed by the scheme promoter itself, and that the
scheme promoter has proposed a range of mitigations to improve air quality
performance which the Commission’s baseline modelling has not captured. As
such, the Commission considers the potential for the air quality impacts of the
scheme to become merely in comparison to the ‘do minimum’ case,
but notes that this assessment is in the context of wider action to tackle the broader
problem of road traffic emissions in the Heathrow area and that substantial and
forceful measures may be required to bring about this result. The Commission will
be carrying out further work to better quantify the local impacts and the extent to
which mitigation will improve performance for example through dispersion modelling
of emissions.



11.

11.1

11.2

11.3

Assessment: Biodiversity

The proposal involves direct landtake impacts on three local non-statutory
designated sites, including potential impact on a nationally rare plant species
(pennyroyal), and would result in small-scale losses of priority habitats including
deciduous woodland, traditional orchard and rivers. The land take impact on
designated sites, habitats and species will have different magnitude, duration and
reversibility impacts but the landtake for designated sites in particular will have high
impact, long-term duration and low reversibility.

Given this prognosis, the Commission has estimated that replacement of sites at
a 2:1 ratio is required for land take impacts. This represents a total of 198.7ha or
203.5ha (including a 10% contingency for indirect impacts). HAL has assumed
400ha of land take mitigation is required: this is based on a commitment from the
promoter to ensure adequate community and biodiversity mitigation, rather than a
breakdown of the scale of impacted sites and a multiplier as per the Commission’s
methodology, which explains the difference in number.

There will also be impacts that are not the result of land take, for instance from
noise, air quality and water quality, as well as an impact on bird populations from
potential bird strike mitigations. The magnitude, duration and reversibility of these
non land-take impacts are shown in the table below.
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Table 11.1: Magnitude, Duration and Reversibility of non-land take impacts
on Biodiversity, associated with the LHR-NWR scheme

Magnitude Duration Reversibility

Noise Low Short-term effect High
repeated over
long-term period

Air quality Low Long-term Medium
Water quality High Long-term Medium
Bird strike Low Short-term effect High

repeated over

long-term period

Source: Airports Commission analysis.

11.4  With good provision of alternative sites the biodiversity impacts above can be
mitigated. However, it is important to note that given the high ecological value
and low replaceability of some of the sites directly affected by the proposal (e.g.
the River Colne Site of Metropolitan Importance), and the potential impact on
pennyroyal, providing extra land does not entirely mitigate these impacts.

11.5 On birdstrike specifically the extended airport footprint will remove a number
of agricultural fields that currently attract significant numbers of pigeons and
particularly Canada geese, but this benefit is likely to be offset by the fact that the
western threshold of the new runway will be significantly closer to Queen Mother
reservoir, which supports a very large gull roost as well as a significant number of
other waterfowl. Further work would be needed on the birds using the reservoirs
to the west of Heathrow in general so that the likely additional risk can be properly
assessed.
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Ecosystem Services

What are ecosystem services?

The UK Government has in recent years been encouraging the adoption of an
Ecosystem Services Approach to environmental assessment and management. This
approach adopts a perspective on the environment focussing on these services and the
functioning ecosystems which support them, rather than interpreting the environment as
a static asset.

Ecosystem services are the processes which provide the environmental goods and
services on which human life is dependent. Within literature and commmon understanding,
ecosystem services are widely accepted to fall under the following four categories:

Provisioning services — these are physical goods such as food, biomass for energy
generation and water resources.

Regulating services — these are benefits obtained from the regulating function of
ecosystem processes, such as the regulation of water quality and water flow, the
filtration of air and the sequestration of carbon.

Cultural services — these are non-material benefits that people obtain from
ecosystems, such as a sense of place or inspiration and recreational benefits.

Supporting services — these are the services that are necessary for the production of
all other ecosystem services, including biodiversity. For example, pollinating insects
provide a supporting service that contributes to the delivery of provisioning services
such as food.

11.6  The proposed development may impact on the ecosystem services present through

the creation of new assets (such as fens, marshes and swamp), the loss of existing
ecosystems (such as areas of arable land) and hydrological change and pollution.
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Table 11.2: Monetisation of ecosystem services impacts with respect to the
LHR-NWR scheme

Broad Habitat

Total Land

Lost / Gained

Total

Assessment
Period Loss

(PV, ‘000
2014£)

Total
Assessment
Period
Mitigation
(PV, ‘000
2014%)

Total
Assessment
Period Net
Value
(PV, ‘000 2014£)

Rivers and 25haloss / £1,923 to £874 10 £6,865 | -£319 to -£2,729

Lakes 49ha gain £9,694

Inland >11ha loss / £8 to £367 £6 to £286 -£2 to -£81

Wetlands 1ha gain

Grasslands 9ha loss / £75 to £964 £58 to £752 -£16 to -£212
18ha gain

Woodlands 60ha loss / £26 to £11,467 | £131t0£5,869 | -£13to -£5,598
120ha gain

Sub-Total -£350 to -£8,619

Agricultural 431ha loss £5,954 to - -£5,954 to

Land £7,145 -£7,145

Total -£6,304 to

-£15,764

Source: Airports Commission analysis.

11.7

11.8
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The Commission’s assessment finds an overall negative impact on the provision of
ecosystem services, but this impact has the potential to be reduced by the detailed
mitigation provided by the promoter: some of these flood compensation areas will
provide inland wetland habitats, and these are one of the more beneficial in terms of
ecosystem service provision. A key impact in terms of ecosystem services is loss of
agricultural land, for which no mitigations are identified.

Given the limited negative impact on biodiversity and the possible negative impact
on ecosystem services, the Commission judges that at present the scheme has an
ADVERSE impact on the biodiversity objective. However, this should be weighed
against the provision of replacement land earmarked by the scheme promoter in its
proposal, which may be tailored to provide effective mitigations for these impacts
and could move the assessment towards NEUTRAL.




12. Assessment: Carbon

12.1

12.2

12.3

12.4

The carbon impact of scheme development can be split into the below areas:
* increased airport capacity leading to a net change in air travel;

e departure and arrival route changes through altered flight operations;

e airside ground movements and airport operations;

e changes in non-aviation transport patterns brought about by a scheme’s surface
access strategy;

e construction of new facilities and surface access infrastructure.

e The first four items are produce carbon on an ongoing basis, while the carbon
associated with construction costs is a one off carbon “cost”.

Our carbon assessment below uses a carbon-capped scenario, which implies

that increases in carbon production due to the scheme would need to be offset by
reductions elsewhere to allow the UK to maintain a carbon cap of 37.5 megatonnes
(a carbon-traded scenario would imply increases due to the scheme would need to
be accommodated within an overall carbon funding mechanism).

At this stage of airport expansion proposals, route changes and flight operations
are not developed in sufficient detail to estimate emissions impacts and so are not
assessed below. More information on this is available in the carbon assessment
report.

The impacts against these areas are shown in the table below, showing additional
carbon output in addition to the calculated baseline.
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Table 12.1: Carbon assessment findings for Heathrow Airport under the
LHR-NWR proposal, change in MtCO,

Area of Additional Total tCO,

Emissions tCO, over 60  over 60 year
year appraisal appraisal

period’ period

Air travel 3.1 4.5 3.9 236 1,313

Ground 0.1 0.2 0.2 12.8 36.6

movements

component

Passenger 0.06 0.1 0.1 5.7 32.7

surface

access

Airport 0.04 0.04 0.04 2.2 7.5

operations

energy & fuel

use

Total 3.2 4.7 4.0 244.6 1,353

operational

CO, emissions

Construction n/a n/a n/a 11.3 24.8

of airport

facilities & SA

infrastructure*

* Construction emissions are calculated as tCO,e.

12.5 The largest factor by far is the carbon associated with an increase in flights. The
figure below sets out this increase, alongside a figure showing ATM increase at
the airport.
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Assessment: Carbon
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The figures show the increase in ATMs is higher than the increase in carbon
(15.5% increase in ATMs compared to 11.7% decrease in carbon) for the “do
something”. The difference reflects a predicted reduction in carbon per ATM
across the assessment period due to a combination of aircraft fleet changes and
alternative fuels. The reason that the carbon change moves below zero (i.e. reflects
a decrease in carbon rather than a smaller increase) is that Heathrow becomes
constrained- ATM numbers level off and each ATM delivers less and less carbon
as the assessment period continues as technology improves. This impact could
be mitigated further by, for instance, increasing airport charges for older aircraft, or
mandated “green slots” which require planes of a certain standard to take up the
new capacity.

Despite this positive trend in terms of carbon per ATM, it is important to remember
that an expanded Heathrow under a LHW-NWR scheme would still be producing
a high proportion, in fact a majority, of total UK carbbon from aviation: in 2050 the
carbon emissions from departing flights at Heathrow would represent 54.6% of the
UK total.

The other impacts are much smaller in terms of scale but also show some quite
high percentage increases compared to baseline.

The differences in carbon associated with airside ground movements are driven
by the same factors as those associated with the increased number of flights,

Carbon emissions from departing flights at Heathrow Airport, with three runways, for 2026-2050 for the ‘do
minimum’ and ‘do something’ scenarios.

Passenger numbers and air transport movements (ATMs) during the period 2025-2050 at Heathrow Airport
North West Runway. 129
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12.10

12.11

12.12

12.13

68
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with ATMs being the driving factor, but improvements in plane technology limit the
impact of this. The emissions associated with airside ground movements increase
rapidly, diverging by up to 60% from baseline by 2050.

The emissions associated with airport operations diverge from the baseline by 35%
by 2050. It’s also important to note that total emissions reduce from the 2025 levels
both in the baseline and under the scheme. This is due to the reduction in carbon
emissions associated with grid electricity use, which makes up about 64%°58 of

the 2026 carbon emissions. The emissions associated with gas and fuel use are
expected to remain stable, so these increase with the increase in usage. Electricity
use increases by approximately a third, due to the commensurate increase in
passenger numbers in the 2026 to 2051 period, while gas use is modelled as
significantly increasing due to the large increase in terminal area.

The above table presents the emissions due to surface access at Heathrow Airport
only. The combined total for all airports (e.g. including GAL, Stansted etc.) under the
Heathrow proposal actually produces a decrease in total surface access emissions
(-12.4% to baseline in 2050). This is due to the fact that under the base model
Heathrow has a higher public transport modal share than many other airports;
passengers substituting into an expanded Heathrow will do so from airports where
their surface transport emissions would have been higher.

The construction of new facilities and infrastructure has a one-off carbon impact
over the construction period. The Commission expect this to be 11,260,690
tonnes, much of this occurring in 2026.

Given the large increase in carbon compared to baseline and the limited extent to
which these can be minimised, the Commission has determined that the carbon
impact of the scheme is with respect to the Commission’s objective to
minimise carbon emissions in airport construction and operation. The only reason
this is not HIGHLY ADVERSE are some of the system wide surface transport
impacts, which show a comparative carbon “saving” of developing at Heathrow as
opposed to airports with higher surface access carbon impacts and the fact that
our assessment assumes a carbon cap or trading scheme, both of which would
limit the adverse impacts.

101,765 tCQ of a total of 157,788tCO,.



13. Assessment: Water and flood risk

13.1

13.2

13.3

13.4

13.5

The water conditions around Heathrow are already heavily impacted by the current
airport and the associated development and housing surrounding it, and a baseline
do minimum level of growth at the airport sees these effects compounded.

In terms of water quantity, the Heathrow Airport North West Runway scheme

will increase the demand for potable water resources in a region that is already
under water stress. The baseline (i.e. without any scheme development taking
place) total annual water consumption, including an allowance for climate change,
would increase by 13% by 2026 and 32% by 2050 from the 2013 level. In the do
something there is an increase in water consumption in 2026 of 0.34Mm? (15%)
and 1.64Mm3 (71%) in 2050.

HAL has proposed schemes such as greywater recycling and rainwater harvesting
to mitigate this risk as much as possible. HAL estimates a reduction in overall water
consumption, with these mitigants, of 0.55Mm3 (-24%) by 2026, and 0.03Mm3
(-1%) by 2050 when compared with 2013. The Commission has not been able to
accurately assess the effectiveness of these mitigation schemes, but their proposed
levels of reduction appear optimistic.

The Water Quality in water bodies around the airport is impacted both by the
increase in scale of the airport in general but also particularly by the diverting

of sections of the Colne Brook, the Duke of Northumberland’s River and the

River Colne, by the creation of a new channel (the ‘River Colne Spur’), and by
placing watercourses in culvert beneath the new runway. These developments
would reduce total channel length significantly and fundamentally alter sediment
processes in the existing waterways, with concurrent ecological implications. This
could compromise the ability to meet water quality standards set out in the Water
Framework Directive.

A key consideration with respect to the Heathrow Airport North West Runway
scheme is the co-ordination between the culverting, diversion and creation of a new
channel (the ‘River Colne Spur’), along with loss of flood storage in the Colne Brook,
Wraysbury River and River Colne floodplains. The impacts of these developments
on flood risk, both at Heathrow and downstream, are difficult to accurately quantify
because of the complexity of the development, but are significant. Even with
mitigations these actions are likely to have residual adverse effects on flood risk.
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13.6 The scheme also includes a culverted major watercourse in close proximity to the
M25 tunnel and at a higher elevation. HAL identified this risk in their submission and
proposed mitigation measures in terms of flood storage areas and best practice
channel design that are at an appropriate level of detail for this stage of the project.
However, these suggested design mitigations would also need to be supported by
regular and frequent inspections and monitoring.

Figure 13.1: Environment Agency Indicative Flood Map showing Scheme
Boundary (red line)

W E
i
e
Key to flood risk map:
Dark blue: Flood Zone 3 — More frequent than 1% (1 in 100) annual probability event for fluvial flooding
Light blue: Flood Zone 2 — Between 1% and 0.1% (1 in 100 and 1 in 1,000) annual probability events for fluvial

flooding

No shading: Flood Zone 1 — Less frequent than 0.1% (1 in 1,000) annual probability event for fluvial flooding.

Purple dotted line: Flood defences (none indicated on map)
Note: These maps are subject to change and are only as current as the latest data held by the Environment Agency.

Reproduction from Ordnance Survey Map with the permission of the controller of Her Majesty’s stationary office Crown
copyright reserved Licence No. AL100022303

Source: Airports Commission analysis using Environment Agency and Ordnance Survey data.
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Assessment: Water and flood risk

Several well-developed mitigation strategies, both in terms of their design and
plans for ongoing monitoring, have been suggested by the promoter, and more
best practice mitigation strategies are available, which could reduce the impacts
on water quality, quantity and flood risk. One particular example of this is that

at present the AC assesses that HAL's expectations for run-off rates may be
low, which would need to be reviewed to ensure mitigations are in line with best
practice.

As such, the Commission considers that the scheme itself has an

impact on the Commission’s Water Objective. We consider it unlikely that the
impact of the scheme could become entirely but specific areas

could achieve this. This analysis is on top of a baseline baseline scenario where
waterscape is already, and will continue to be, heavily impacted by the airport and
associated development.
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14.1

14.2

14.3

14.4

134

The Commission’s Place assessment takes information from several areas of
appraisal: land take, landscape, waste and heritage impacts, to assess schemes
against the Commission’s place objective: to minimise impacts on existing
landscape character and heritage assets.

The landscape around Heathrow is more mixed than might be expected, with
developed urban areas existing alongside areas of high sensitivity, such as the
Colne Valley Regional Park, that are of high value to the local community. As such
further development at the airport will have a varied impact in terms of place,
dependent on the specific areas being impacted.

The land take of the airport extends in all directions, but has a particular impact

to the north of the airport where houses and amenities will be lost in Sipson,
Harmondsworth, Longford and generally along the Bath Road. A total of 569ha for
the airport development and up to an additional 337ha for related surface access
improvements and flood storage would be required, of a mix of land types, with just
under half being agricultural land and the rest a variety of commercial, residential,
and recreational.

A total of 783 residential properties lie within the airport land take and are likely
to need to be demolished. Further housing loss could be required as a result of
surface access works, depending on detailed route and construction design and
potential mitigation options. Approximately 694ha of the scheme’s potential land
take lies within designated Green Belt land and the development will significantly
change the land use within this area.



Assessment: Place

Figure 14.1: LHR-NWR land take by land type
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Source: Airports Commission analysis.

14.5 The impact on landscape and heritage sites would be dispersed due to the
large land take required for the scheme, several areas (such as the Colne Valley
Regional Park, the Hillingdon historic core, Hillingdon Lower floodplain, Stanwell,
Harmondsworth and Sipson) would experience major and moderate visual impacts
during construction of the scheme. These impacts would reduce during operation
(in particular in the Colne Valley Regional Park where extensive mitigations proposed
by HAL actually provide a beneficial effect on landscape), but significant impacts
remain, with Hillingdon Lower Colne Flood Plain continuing to experience a major
adverse effect.
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14.6

14.7

14.8

14.9
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A total of 22 designated heritage sites have been identified within the Landtake
Study Area, with a further 57 in the Intermediate Study Area and 166 in the Outer
Study Area. Those sites located within the Landtake Study Area are at greatest
risk from physical impacts (i.e. whole or partial removal of associated remains or
fabric) during construction of the proposed option. Several mitigations proposed
by HAL to limit the impact on heritage sites, non-designated archaeological
remains and historic landscapes are both feasible and practical but, particularly
for Harmondsworth and Longford, are limited in how much they can mitigate the
impacts.

The HAL scheme increases the amount of waste created by Heathrow Airport,
simply by increasing the number of passengers flowing through it. The amount is
dependent on whether, and by how much, the amount of waste generated per
passenger changes over time. The waste mitigations proposed by the promoter
(during both operation and construction) are in line with national good practice.
The application of solutions which reduce waste at source and increase levels of
recycling appear to be appropriate. Confirming the full impact of these mitigations
would be dependent on a detailed Site Waste Management Plan and this is
currently not available (and would not be expected to be at this stage of design).

The noise impacts of the scheme are discussed in detail in the noise section.
With relation to Place the Commission reviewed whether any of the schemes
had a noise impact on areas of tranquillity. The indication is that some areas of
moderate tranquillity to the west, north and south of the airport may be overflown
at high altitudes.

Given the high impacts of land take, landscape issues (particularly during
construction) and on heritage sites the Commission judges that the un-mitigated
impact of the scheme on the Place objective to minimise impacts on existing
landscape character and heritage assets would be SIGNIFICANTLY ADVERSE,
but the promoter has included significant mitigations in their design to limit these
negative impacts. As such the Commission considers that the impact of the
scheme on our Place objective overall has been limited to



15. Assessment: Quality of life

15.1

15.2

15.3

This is the first time an integrated Quality of Life analysis has been undertaken with
respect to airport development, and we would be interested in consultees’ views on
the examination that has been undertaken.

The impact of airport development on wellbeing is felt locally and nationally. Locally
the impacts have the potential to be very broad, with, for instance, the impacts of
aircraft noise, loss of parks of other social and community amenities, as well as
some positive impacts, such as the jobs provided on or very near the airport site,
the local surface transport benefits, and of course ease of access to flights for
business or leisure. The AC'’s literature review has shown that there is a significant
amount of evidence which links the majority of outcomes assessed in our Appraisal
Framework to subjective wellbeing (with the exceptions of Biodiversity, Water and
flood risk and, to an extent, Community).

Nationally the impacts will be felt in general through economic and connectivity
benefits. Economic benefits will be through job creation (catalytic, induced and
indirect) that can be driven over a wider area, as well as the benefits to business of
greater connectivity. However, benefits of connectivity are not just for business, with
more flights also being valuable for leisure purposes, most obviously holidays, and
keeping in contact with friends and relatives abroad.

Locally

154

69

We undertook analysis of two datasets: the Annual population Survey is a
combined statistical survey of households in Great Britain, which is conducted
quarterly by the ONS. Since 2011 it has contained the four ONS wellbeing
questions and hence we have used waves 2011-2012 and 2012-2013 (the latest
available wave) in our analysis. Airport Proximity and noise contour information

was then added for all Census Output Codes (OA) within 5km of 17 UK airports.
Mappiness is an iPhone application that permits individuals to record their wellbeing
scores via their phone. The data contain more than one million observations from
tens of thousands of individuals in the UK, collected since August 2010. We
merged the Mappiness data with the Department for Transport’s noise contours for
London Heathrow (LHR), London Gatwick (LGW), and Stansted (STN)® to link with
the associated decibel level from the three airports.

These were the only available noise contours for the Mappiness data.
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15.5 Our analysis suggests that locally:

e [iving near an airport (5km) has no statistical impact on subjective wellbeing
measures — this may well be because of “bundling”: the positive effects (for
instance availability of jobs and airport associated surface transport) and the
negative impacts (noise, congestion, urbanisation etc.) cancel each other out

* Being near an airport does not have an effect on happiness in the moment, but
IS negatively associated with feeling relaxed: the negative effect of being near an
airport is larger for people who are working or studying at that time;

* Being at an airport is positively associated with happiness and, at the same time,
negatively associated with feeling relaxed: airports are associated with happiness
and excitement, but are also stressful experiences.

e [iving in a daytime aircraft noise contour (over 55 dB) is negatively associated
with all subjective wellbeing measures: life satisfaction, sense of worthwhile,
happiness, levels of anxiety and positive affect balance. There is a marginal
negative effect on all five subjective wellbeing measures for every additional
decibel from aircraft noise over the 55 dB threshold. The negative effect of day
time aircraft noise was greater for people living in social housing.” To provide
a sense of scale, the negative effect of aircraft noise on peoples’ sense of
“worthwhile” is around half that associated with being a smoker, and less than
a third that of being underemployed.”" The negative effect of aircraft noise on
peoples’ happiness is less than half that of being divorced and less than the
negative effect associated with living in social housing.

e Living in a night time aircraft noise contour was not associated with any effect on
subjective wellbeing

* Being in a high level aircraft noise contour was negatively associated with
happiness and feeling relaxed at that time

70 PWC'’s analysis also confirmed this result is not driven by the possibility that more social housing is located near

to airports.
71 Being underemployed can include those who are unemployed, involuntarily in part-time work (i.e. those who

work part-time but wish to or could work full-time) and those who are overqualified or underutilised in their
current positions.
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15.6

Assessment: Quality of life

These results obviously have limitations, which are set out in full in the Quality of Life
Assessment report. Also, as noted above, this analysis has not been undertaken
before with respect to airport development and so its suitability is to be determined
as a measure. We would be interested in consultees’ views on this. As such these
results should be seen as providing an interesting and useful commentary on
impacts, rather than a full assessment.

Nationally

15.7

15.8

15.9

15.10

A consistent finding in the wellbeing literature is that employment is positively
associated with a number of measures of subjective wellbeing, including life
satisfaction. Although the wellbeing effect of the job will be internalised in wages to
some degree, the available evidence suggests a residual effect of employment on
wellbeing after controlling for income.

Our analysis found no statistical difference between jobs based in airports and
those based outside airports on measures of happiness and relaxation. We make
the assumption, therefore, that the value of employment estimated for the general
population (which will include some people that work in airports) is applicable to
jobs created as part of airport development.

There is also a benefit to people nationally (as well as locally) through the leisure
impacts of increased connectivity. The outcome that being in an airport is positively
associated with happiness and excitement, seems to support this positive impact.

Overall, the possible areas of impact on people’s Quality of Life, with respect to our
Appraisal Framework, are set out below:
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Table 15.1: Possible airport impact factors by geographical range and

individual impact

Impact area Possible Impact factors Individual Impact
Local- within 5k Local economy impacts POSITIVE
(jobs)
Community POSITIVE
Noise NEGATIVE
Air quality NEGATIVE
Biodiversity NOT EVIDENCED
Water and flood risk NOT EVIDENCED
Place NEGATIVE
Surface Access POSITIVE
Strategic Fit (connectivity) POSITIVE
Local- outside 5k within All above
flight path Noise NEGATIVE
National Economy impacts POSITIVE
Carbon NEGATIVE
Strategic Fit (connectivity) POSITIVE

15.11 Given the information above, one approach to mitigating negative impacts on
Quality of Life would be to:

¢ Increase the positive impacts of living near the airport (e.g. development of local
job opportunities) and limit the negative impacts (e.g. loss of green space, impact
of noise) to attempt to keep the “bundled effect” either neutral, or move it to
positive.

e Limit the number of people living in 55db plus noise contours

* Increase the positive national and local impact of job creation
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15.12 All three sort-listed schemes have negative impacts on some of these “bundled

156.13

15.14

impacts” and the promoters have set out mitigation measures of all three types
above. The quantitative impacts of these, where possible, are covered in the
relevant Sustainability Assessment section (for instance Noise) or the Economic and
Strategic Cases.

For this scheme in particular, the promoters have focussed on providing extensive
compensatory green space and support for local community groups and generous
compensation scheme terms, all of which could help influence the “bundled”
effect of living near the airport. The promoter has also suggested some specific
operational mitigations that could reduce the noise impact on communities.

Nationally, the impact on Quality of Life, given the net positive impact on jobs,
increased leisure connectivity benefits is HIGHLY SUPPORTIVE. Locally, we
expect the impact with respect to noise alone to be and

Local Economy alone to be HIGHLY SUPPORTIVE. However, these two impacts
combined, along with all other impacts included locally, leads to an overall impact of
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16. Assessment: Community

16.1

16.2

16.3

16.4

142

The proposed extension would largely impact four villages in this ward, to the north
and west of the current airport. The Colnbrook and Poyle ward of Slough, situated
to the west, would also be affected. Permanent land take would affect some 783
residential properties in Harmondsworth, Longford and Sipson Further housing
loss could be required as a result of surface access works, depending on detailed
route and construction design and potential mitigation options. Other properties
will become much closer to the revised airport boundary. 48ha of recreation and
open space (including Harmondsworth Moor) would be lost, as would 49ha of
employment land.

The central tenet of HAL's proposed mitigation is compensation, with compensation
for lost homes being offered at 25% above un-blighted market value. For those
houses remaining, compensation would be provided in the form of noise insulation,
or HAL would provide support in relocating. The promoter also plans to extend

its current community investment programme and undertake re-provision of
community services such as Harmondsworth Community Hall and Primary School.

Because of the scale of physical impacts on the community immediately north
of the airport, and the timescale over which land clearance, preparation and
construction would take place, the effects on the community probably needs to
be judged on two levels. At the very local level it is difficult to see any existing
community cohesion being maintained, unless entire communities and their
facilities could be moved en masse at the same time. For those households not in
the land take, the prospect of a shrinking local community may encourage them
to move, if compensation is suitable. Depending on where these households

go has implications for where community facilities should be built. For example,
the success of a relocated Harmondsworth primary school assumes that
Harmondsworth residents will be relocated nearby.

Considering community at a higher level, there would need to be sufficient facilities
available to support those displaced, and to mitigate the knock-on effects on
communities elsewhere where applicable. HAL is confident that this can be done,
but this approach is more about rebuilding communities than maintaining existing
cohesion. Elsewhere there could be additional impacts from increased local
congestion. Southern rail access may have severance implications for residents of
Stanwell, depending on the details to be worked up. In addition, works to put the



16.5

16.6

Assessment: Community

M25 in a tunnel will reduce traffic flows, potentially leading to increased congestion
on local roads in Poyle, Stanwell Moor and Stanwell.

The Commission conducted a high level equalities screening, based on the current
community profile and the impacts that have been identified so far. This high level
analysis suggested that the loss of community facilities may disproportionately
impact some of the groups, depending on the extent to which alternative and
convenient facilities can be provided. Only a more detailed screening would confirm
this preliminary judgement.

Given the scale of the land take north of the airport the Commission consider that
un-mitigated community impacts would be HIGHLY ADVERSE. The extensive
mitigation plan proposed by the promoter could reduce this effect to
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Contact Information

Website: www.gov.uk/government/organisations/airports-commission
Email: airports.enquiries@airports.gsi.gov.uk
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